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STARCH. 

STARCH9  a  fubftance  wliick  is  eztnded  from  wheaten  a  day»  during  eight  or  twdte  days^  according  to  the  feaTon.^ 

flouTy  by  wafhing  it  in  water.  All  farinaceous  feeds,  and  When  the  grain  burfts  eafily  undor  the  finger,  and  gives  out  a 

the  roots  of  moft  vegetables,  afford  this  fubftance  in  a  greater  milky  white  liquor  when  Iqueezed,  it  is  Judged  to  be  fuffi« 

or  kfs  degree ;  but  it  is  moil  eafily  obtained  from  tlK  flour  ciently  foftened  and  fermented*     In  this  ftate,  the  grains  ibie 

of  wheat,  by  moifiening  any  Quantity  thereof  with  a  little  taken  out  of  the  water  by  a  fieve,  and  put  into  a  canvas  fack^ 

water,  and  kneading  it  with  the  hand  into  a  tough  pafte  :  and  the  huflcs  are  feparated  and  rubbed  off,,  by  beating  and 

thia  being  waihed  with  water,  by  letting  fall  upon  it  a  very  mbbincr  the  fack  upon  a  plank :  the  fack  is  then  put  into  a 

ilender  ftream,  the  water  will  be  rendered  turbid  as  it  runa  tub  fil&d  with  cold  water,  and  trodden  or  beaten  till  the 

oflE^  in  confequence  of  the  fecula  or  ftarch  which  it  extrads  water  becomes  nodlky  and  turbid,  from  the  ftarch  which  ifc 

from  the  flour,  and  which  will  fubfide  when  the  water  ia  takes  up  from  the  grain.    A  fcum  fometimes  fwims  upoa 

allowed  to  ftand  at  reft.     The  refiduum  of  the  flour,  which  the  furface  of  the  water,  which  muft  be  carefully  removed  % 

leouuns  after  the  water  has  extraded  all  the  fecula,  and  the  water  is  then  run  off  through  a  fine  fieve  into  a  fettling* 

runs  off  colourlefs,  will  be  found  to  heghtim;  which  fee.  vefiel,  and  frefh  water  is  poured  upon  the  grains,  two  or 

Tltf  ftarch  fo  obtained,  when  dried  in  the  fun,  or  by  a  three  times,  till  it  will  not  extrafb  any  more  flarch,  or  be* 

ftove,  is  ufually  concreted  into  finall  mafles  of  a  long  figure  come  coloured  by  the  ^ain.     The  water  in  the  fettling* 

and  columnar  (hape,  which  have  a  fine  white  colour,  Icarcely  veffels  being  left  at  reff,  precipitates  the  ftarch  which  it 

anj  finell,   and  very  little  tafte.     If  kept  dry,  ftarch  in  held  fufpended ;  and  to  get  rid  of  the  facoharine  mattery 

this  ftate  continues  a  long  time  uninjured,  although  expofed  which  was  alfo  diffolved  by  the  water,  the  veffels  are  ex* 

to  the  air.   It  is  not  foluble  in  cold  water ;  but  forms  a  thick  pofed  to  the  fun,  which  foon  produces  the  acetous  ferment* 

pafte  with  boiling-hot  water,  and  when  this  pafte  is  allowed  ation,  and  takes  up  fuch  matter  as  renders  the  ftarch  more 

to  cool,  it  becondes  femitranfparent  and  gelatinous,  and  pure  and  white.  ^JDuring  this  procefs,  the  ftarch  for  fale  in 

being  dried,  becomes  brittle,  and  fomewhat  fefembks  gum.  the  (hops  receives  its  colour,  Which  confifls  of  fmalt  mixed 

Starch,  although  found  in  all  nutritive  grains,  is  only  with  water  and  a  fmall  quantity  of  alum,  and  is  thoroughly 

perMk  when  they  have  attained  maturity,  for  bejfbre  this  incorporated  with  the  ftarch ;  but  this  ftarch  is  unfit  for 

It  is  in  a  fUte  approaching  to  mucilage,  and  fo  mixed  with  medicinal  purpofes.    When  the  v^ater  becomes  coflq>letely 

frccharine  matter  and  effimtial  oils,  that  it  cannot  be  ex-  four,  it  is  poured  gently  off  from  the  fburch,  which  is  waihed 

traAed  in  fufficient  purity  to  concrete  into  maffes*  ieveral  times  afterwards  with  clean  water,-  and  at  laft  is  placed 

Wheat,  or  fuch  parts  of  it  as  are  not  ufed  for  human  food,  to  drain  upon  linen  cloths  fiipported  by  hurdles,  and  the 

are  ufually  employed  for  manufa&uring  ftarch,  fuch  as  the  water  drips  through,  leaving  the  ftarch  upon  the  cloths,  in 

refrifc  wheat  and  bran  $  but  when  the  fineft  ftarch  is  reqoiivd,  which  it  is  preffed  or  wrung,  to  extrad  as  much  as  poflibfe 

good  grain  muft  be  ufed.  This,  being  well  cleaned,  and  fome-  of  the  water ;  and  the  remainder  is  evaporated,  by  cuttiag 

times  coarfely  bruifed,  is  put  into  wooden  veflels  full  of  watei:.  the  ftarch  into  pieces,  which  are  laid  up  in  airy  places,  upon 

to  ferment ;  to  affift  the  termentation,  the  veflels  are  expofed  a  floor  of  plafter  or  of  fliffhtly  bamt  bricks,  until  it  becon^ea 

to  the  greateft  heat  of  the  fun,  and  the  water  is  changed  twice  completely  dried  from  aU  moifture,  partly  by  tibfi  acoefs  of 
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warm  air»  and  partly  by  the  floor  imbibing  tbe  moifture* 
In  winter-timcy  the  heat  of  a  ftove  muft  oe  employed  to 
efFe6i  the  drying.  Laftly»  the  pieces  of  dried  ftarch  are 
fcraped)  to  remove  the  outfide  crafty  which  makes  inferior 
ftarchy  and  thefe  pieces  are  broken  into  fmaller  pieces  for  fale. 

The  grain  which  remains  in  the  fack  after  the  ftarch  is 
eztraded}  contains  the  hufks  and  the  glutinous  part  of  the 
wheaty  which  are  found  very  nutritiou:;  food  for  cattle. 

The  French  manufadturers,  according  to  Les  Arts  et 
Metiers,  purfue  a  more  economical  method,  as  they  are 
enabled,  by  employing  an  acid  water  for  the  fermentation 
in  the  firft  inftance,  to  ufe  the  moft  inferior  wheat,  and  the 
bran  or  hufks  of  wheat.  This  water  they  prepare,  by  put- 
ting a  pailful  of  warm  water  into  a  tub,  with  about  two 
pounds  of  leaven,  fuch  as  fome  bakers  ufe  to  make  their 
dough  rife  or  ferment.  The  water  ftands  two  days,  and  is 
then  ftirred  up,  and  half  a  pailful  of  warm  water  added  to 
it ;  then  being  left  to  fettle  till  it  is  clear,  it  is  poured  off 
for  ule.  To  ufe  this  water  in  the  fermentation  of  the  ma- 
terials, a  quantity  of  it  is  poured  into  a  tub,  and  about  as 
much  fair  water  is  poured  upon  it  as  will  fill  the  tub  half 
full :  the  remainder  of  the  tub  is  then  filled  up  with  the 
materials,  which  are  one  half  refufe  wheat,  and  the  other 
half  bran.  In  this  tub  it  continues  to  fteep  and  ferment 
during  ten  days,  or  lefs,  according  to  the  ftrengrth  of  the 
leaven-water,  and  according  to  the  difpofition  of  the  weather 
for  fermentation.  When  the  materials  have  been  fufficiently 
fteeped,  or  fermented,  an  un6iuous  matter,  which  is  the 
oil  of  the  grain,  will  be  feen  fwimming  on  the  furfacc, 
having  been  thrown  up  by  the  fermentation.  This  mud  be 
fcummed  off;  and  the  fermented  grain,  being  taken  out  of 
the  tub,  is  put  into  a  fine  hair-fieve,  placed  over  a  fettling- 
tub,  when  fair  water  is  poured  upon  it,  and  waftied  through 
the  fieve  into  the  tub ;  by  which  means  the  ftarch  is  carried 
through  the  fieve  with  the  water,  of  which  about  fix  times 
the  quantity  of  the  grain  are  ufed* 

The  water  ftands  in  the  fettlin?-tub  for  a  day,  and  be- 
comes clear  at  top ;  when  it  is  carefully  laded  out  of  the  tub, 
leaving  at  the  bottom  a  white  fediment,  which  is  the  ftarch. 
The  water  which  i^  taken  off  is  four,  and  is  called /iir^ 
water :  this  is  the  proper  leaven  for  the  fir  ft  fteeping  of  the 
materials.  The  ftarch  now  obtained  muft  be  rendered 
marketable ;  for  which  purpofe,  as  much  water  is  poured 
upon  it  as  will  enable  it  to  be  pounded  and  broken  up  with 
a  fliovel,  and  then  the  tub  is  filled  up  with  fair  water.  Two 
days  after  this,  the  water  is  laded  out  from  the  tub,  and 
the  ftarch  appears  in  the  bottom,  but  covered  over  with  a 
dark-coloured  and  inferior  kind  of  ftarch,  which  is  taken 
off,  and  employed  for  fattening  hogs.  The  remainder  of 
the  fediment,  which  is  good  ftarch,  is  waftied  feveral  times, 
to  remove  all  the  inferior  ftarch ;  and  when  this  is  done, 
about  four  inches  of  thick  ftarch  ftiould  be  found  at  the 
bottom  of  each  tub :  but  the  quantity  varies,  according  to 
the  eoodnefs  of  the  meal  or  bran  which  has  been  ufed.  It 
is  evident  that  the  refufe  wheat,  when  employed  for  making 
ftarch,  ought  to  afford  more,  the  whole  being  ufed,  than 
the  bran  or  huflcs ;  but  the  ftarch  fo  extra&ed  is  always  of 
an  inferior  quality  to  that  which  is  extra£ted  from  the  bran 
of  good  wheat,  particularly  in  the  whitenefs  of  its  colour. 
The  ftarch  in  the  different  tubs  is  brought  together  into  one, 
and  there  worked  up  with  as  much  virater  as  will  diflblve 
it  into  a  thin  pafte,  which  is  put  into  a  filk  fieve,  and  ftrained 
through  with  frefli  water.  This  water  is  fettled  in  a  tub,  and 
afterwards  poured  off,  but  before  it  is  fo  completely  fettled 
as  to  lofe  aU  its  white  colour :  this  renders  the  ftarch  which 
is  depofited  ftill  finerand  whiter,  and  the  ftarch  which  is  depo- 
rted by  the  water  fo  poured  off  is  of  a  mort  common  quality. 


The  ftarch  thus  purified  is  taken  out  of  the  bottom  of 
the  tubs,  und  put  into  wicker-bafkets,  about  18  inches  long 
and  10  deep,  rounded  at  the  corners,  and  lined  with  linea 
cloths,  which  are  not  faftened  to  the  bafkets.  The  water 
drips  from  the  ftarch  through  the  cloths  for  a  day,  and  the 
baikets  are  then  carried  up  to  apartments  at  the  top  of  the 
houfe,  where^  the  floor  is  made  of  very  clean  white  plafter  ; 
and  the  windows  are  thrown  open,  to  admit  a  current  of 
air.  Here  the  baikets  are  turned  downwards  upon  the 
plafter-floor,  and  the  linen  cloths,  not  being  faftened  to 
the  ba/kets,  follow  the  ftarch,  and,  when  taken  off,  leave 
loaves,  or  cakes  of  ftarch,  which  are  left  to  dry  a  little, 
and  are  then  broken  into  fmaller  pieces,  and  left  on 
the  plafter-floor  till  very  dry.  But  if  the  weather  is  at  all 
humid,  the  ftarch  is  removed  from  the  plafter-floor,  and 
fpread  out  upon  ftielves,  in  an  apartment  which  is  warmed 
by  a  ftove,  and  there  it  remains  till  perfe&ly  dry.  The 
pieces  are  afterwards  fcraped,  to  remove  the  outfide  cruft, 
which  makes  common  ftarch ;  and  the  fcraped  pieces  being 
again  broken  fmall,  the  ftarch  is  carried  to  the  ftove,  and 
fpread  out  to  a  depth  of  three  inches,  on  hurdles  covered 
with  cloths.  The  ftarch  muft  be  turned  over  every  morning 
and  evening,  to  prevent  it  from  turning  to  a  greenifh  colour^ 
which  it  would  otherwife  do. 

Thofe  manufacturers  who  are  not  provided  with  a  ftove» 
make  ufe  of  the  top  of  a  baker's  oven  to  fpread  the  ftarch 
upon ;  and  after  being  thoroughly  dried  here,  it  is  ready 
for  fale. 

Starch  may  be  made  from  potatoes,  by  foakinr  them 
about  an  hour  in  water,  and  taking  off  their  roots  and  fibres^ 
then  rubbing  them  quite  clean  by  a  ftrong  brufli :  after  this 
they  are  reduced  to  a  pulp,  by  grating  them  in  water. 
This  pulp  is  to  be  colle^ed  in  a  tub,  and  mixed  up  with  a 
large  quantity  of  clear  waiter :  at  the  fame  time,  another 
clean  tub  mun  be  provided ;  and  a  hair-fieve,  not  too  fine* 
muft  be  fupperted  over  it  by  two  wooden  rails  exteaded 
acrofs  the  tub.  The  pulp  and  water  are  thrown  into  the 
fieve,  and  the  flour  or  ftarch  is  carried  through  with  the 
water;  frefti  water  muft  then  be  poured  on,  till  it  ruaa 
through  quite  clear.  The  refufe  pulp  which  remains  in  the 
fieve,  being  boiled  in  water,  makes  an  excellent  food  for 
animals ;  and  the  quantity  of  this  pulp  is  near  feven-eightha 
of  all  the  potatoes  employed. 

The  liquor  which  has  paffed  through  the  fieve  is  turbid^ 
and  of  a  darkifti  colour,  from  the  extra^ve  matter  which  is 
diffolved  in  it.  When  it  is  fuffered  to  reft  for  five  or  &x 
hours,  all  this  matter  depofits  or  fettles  to  the  bottom,  and 
the  liquor  which  remains  is  to  be  poured  off  as  ufelefs ;  and 
a  large  quantity  of  frefh  water  is  tnrown  upon  the  flour,  and 
ftirred  up :  it  is  then  fettled  for  a  day,  and  the  water  being 
poured  off,  the  flour  will  be  found  to  have  again  fettled  in  a 
whiter  ftate.  But  to  improve  it,  another  quantity  of  water 
is  poured  on,  and  mixea  up  with  it ;  in  which  ftate  it  ia 
paffed  through  a  fine  filk-fieve,  to  arreft  any  fmall  quantity 
of  the  pulp  which  may  have  efcaped  the  firft  hair-fieve* 
The  whole  muft  afterwards  be  fuffered  to  ftand  quiet,  till 
the  flour  is  entirely  fettled,  and  the  water  above  become 
perfectly  clear ;  but  if  the  water  has  any  fenfible  colour  or 
tafte,  the  flour  muft  be  waflied  again  with  frefti  water,  for 
it  is  abfolutely  neceffary  that  none  of  the  extradive  matter 
b<  fuffered  to  remain  with  it.  The  flour,  when  thus  ob« 
tained  pure,  and  drained  from  the  water,  may  be  taken  out 
of  the  tub  with  a  wooden  fliovel,  and  pUced  upon  wicker- 
frames  covered  with  paper,  to  be  dried  in  fome  fituatioa 
properly  defended  firom  duft. 

When  the  manufaAure  of  ftarch  from  potatoes  is  at* 
tempted  in  a  large  wayi  fome  kind  of  mill  muft  be  ufed  t* 
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Rdttce  them  to  a  pulp^  as  the  grating  of  them  by  hand  is  It  is  alfo  ufed  medicinally  for  the  fame  intentions  with  the 
too  tedioutt  an  operation.  A  mill  invented  by  M.  Baume  vifcous  fubitance  which  the  flour  of  wheat  forms  with  milk^ 
is  very  complete  for  this  purpofe.  In  its  general  ilrudture  in  fluxes  and  catarrhs,  under  various  forms  of  powders,  mix- 
it  refembles  a  large  cofTee-mill :  the  grater  conAlts  of  a  cone  tures,  &c.  A  drachm  of  ftarch,  with  three  ounces  of  any 
of  iron-plate,  about  feven  inches  in  diameter,  and  eight  inches  agreeable  Ample  water,  and  a  little  fugar,  compofe  an  ele- 
iD  height,  the  exterior  furface  of  which  is  made  toothed,  like  gant  jelly,  of  which  a  fpoonful  may  be  taken  every  hour  or 
a  rafp,  by  piercing  holes  through  the  plate  from  the  inflde.  two.  Thefe  gelatinous  mixtures  are  likewife  an  ufeful  in- 
This  cone  is  fixed  upon  a  vertical  axle,  with  a  handle  at  the  jedion  in  fome  diarrhoeas,  particularly  where  the  lower  in- 
top  to  turn  it  by  ;  and  is  mounted  on  the  pivots  of  the  axle^  teflines  have  their  natural  mucus  abraded  by  the  flux,  or  are 
within  a  hollow  cylinder  of.  plate-iron,  toothed  withinfide  conflantly  irritated  by  the  acrimony  of  the  matter.  Starch 
like  the  outfide  of  the  cone ;  the  fmalleil  end  of  the  interior  is  the  common  vehicle  for  the  exhibition  of  opium  per  anum. 
cone  being  uppermoft,  and  the  lower  or  larger  end  beiug  as  By  43  Geo.  III.  c.  68.  fched.  (A),  upon  every  hun- 
large  as  the  interior  diameter  of  the  hollow  cylinder.  A  dred  weight  of  flarch  imported  a  duty  is  impofed ;  and  by 
conical  hopper  is  fixed  to  the  hollow  cylinder,  round  the  49  Geo.  III.  c.  98.  fched.  (A)*  a  further  duty  upon  every 
top  of  it,  into  which  the  potatoes  are  thrown  ;  and  falling  hundred  weight  is  impofed. 

down  into  the  fpace  between  the  outfide  of  the  cone  and  the  No  perfon  (hall  be  a  maker  of  flarch  within  the  limits  of 
infide  of  the  hollow  cylinder,  they  are  ground,  and  reduced  the  head-office  of  £xcife  in  London,  vnlefs  he  occupies  a 
to  a  pulp,  when  the  interior  cone  is  turned  round  by  its  tenement  of  10/.  a  year,  or  upwards,  for  which  he  fhall  be 
handle ;  and  as  the  lower  part  of  the  cone  is  fitted  clofe  to  aflefl'ed  in  his  own  name,  and  alfo  pay  to  the  poor-rates ; 
the  interior  diameter  of  the  cylinder,  the  potatoes  mull  be  nor  clfewhere,  unlefs  he  pay  to  the  church  and  poor ;  or  iJF 
ground  to  a  fine  pulp  before  they  can  pafs  through  between  there  are  no  fuch  rates,  to  the  rate  on  houfes  and  windows^ 
the  two.     The  machine,  when  at  work,  is  placed  in  a  tub  under  the  fame  penalty  as  for  making  (tarch  without  entry. 
filled  vnih  water;  and  as  faft  as  the  grinding  proceeds,  the  (19  Geo.  III.  c.  40.  f.  3.     96  Geo.  III.  c.  51.  f.  20.) 
pulp  mixes  regularly  with  the  water,  ready  for  the  procefs  By  43  Geo,  III.  c.  69.  fched.  (A),  every  ftarch-maker 
before  defcnbed.  fhall  take  out  a  licence,  for  which  he  fhall  pay  5/.,  and  re- 
Mr.  Whately  of  Cork  has  alfo  propofed  a  mill  for  the  new  the  fame  annually  within  ten  days  before  the  end  of  the 
fame  purpofe,  on  a  different  pUn.     The  grater  is  a  cylinder^  year,  on  pain  of  30/.     2±  Geo.  III.  c.  41.  fell'.  2. 
with  its  axis  horizontal,  and  turned  by  a  handle  at  one  end.  Places  of  making  ftarcn  are  to  be  entered,  under  penalty 
with  a  fly-wheel  to  regulate  the  motion.     A  hopper  is  of  200/.     (94  Geo.  III.  c.  48.  fefi',  2,)     All  rooms  and 
placed  over  the  cylinder,    into  which  the  potatoes   are  places,  veflels  and  utenfils,  fkall  be  marked  and  numbered^ 
thrown,  and  are  grated  by  refling  upon  the  cylinder,  as  it  on  the  penalty  of  50/.    (19  Geo.  III.  c.  40.  f.  12.)     Flour, 
revolves  round.     There  h  alfo  an  horizontal  box  oppoflte  and  other  materials,  found  in  any  private  phce,  and  all  pri- 
to  the  cylinder,  into  which  the  potatoes  are  received  from  vate  utenfils  and  vefFels  for  making  or  keeping  flarch,  unen- 
ihe  hopper,  through  a  fliding-door ;  and  a  moveable  end,  tered,  fhall  be  forfeited,  or  their  value.  (ioAnn.c«26.  f.22.) 
which  is  fitted  to  the  box,  is  prefled  forwards  towards  the  Every  ftarch-maker  fhall  caufe  his  name  to  be  painted  over 
cylinder  by  a  lever  and  weight,  fo  as  to  force  the  potatoes  his  door,  or  on  fome  confpicuous  part  of  the  front  of  his 
lK>Dtained  in  the  box  againil  the  cylinder,  which,  being  kept  houfe,  with  the  addition  oijlarcb-makery  on  penalty  of  looA 
in  conftant  motion,  grates  away  the  potatoes  into  a  pulp  (24  Geo.  III.  c.  48.  fefl*.  2.)      Officers  may  at  all  times 
vrith  great  rapidity,  and  it  falls  into  a  box  beneath.  enter  and  furvey,  and  make  return  to  the  cpmmiffioners. 
In  the  year  1 796,  lord  William  Murray  obtained  a  patent  leaving  a  true  copy  of  the  quantity,  if  demanded,  under 
for  manufaduring  flarch  from  horfe-chefnuts.    The  method  his  hand,  with  the  maker ;  and  if  he  leave  not  fqch  copy, 
was  to  take  the  horfe-chefnuts  out  of  the  outward  green  after  it  has  been  demanded  in  writing' (12  Geo.  I.  c.  28.), 
prickly  hufk,  and  either  by  hand,  with  a  knife  or  tool,  or  he  fliall  forfeit  40/.     (10  Ann.  c.  z6,  f.  14.)     Notice  of 
elfe  with  a  mill  adapted  for  the  purpofe,  the  brown  rind  emptying  the  vats,  and  of  taking  the  waters  out  of  the  tubs^ 
was  carefully  removed,  leaving  the  chefnuts  perfedly  white,  fhall  be  given,  on  pain  of  forfeiting  100/.     (19  Geo.  III. 
and  without  the  fmalleft  fpeck.      In  this  ftate  the  nuts  c.  40.)  The  maker  fliall  ufe  regular,  fquare,  or  oblong  boxes 
mere  rafped  or  ground  to  a  pulp  with  water,  and  the  pulp  only,  for  boxing  and  draining  his  green  ftarch,  before  it  is 
wafhed  with  water  through  a  coarfe  horfe-hair  fieve,  and  dried  in  the  ftove,  on  pain  of  10/. ;  and  give  notice  of  box- 
twice  afterwards  through  finer  fieves,  with  a  conftant  addi-  ing,  and  an  account  of  drying,  &c.     Nor  fhall  he  remove 
tion  of  dear  cold  water,  till  all  the  ftarch  was  waflied  clean  any  flarch  after  it  is  dried,  before  it  be  weighed,  iScc.  by  the 
firom  the  pulp  which  remained  in  the  fieve ;  and  the  water  officers,  on  pain  of  200/.     (4  Geo.  II.  c.  14.     19  Geo.  III. 
being  fettled,  depofited  the  flarch,  which  was  afterwards  c.  40.)     All  flarch,  before  it  be  put  into  any  ftove  or  place 
repeatedly  waflied,  purified,  and  dried,  in  the  fj^me  manner  to  dry  (except  for  crufting),  fliall  be  put  in  papers,  tied 
as  the  potatoe-flarch  before  defcribed.      We  are  not  in-  up  with  ftrings,  pafled  over  with  a  piece  of  paper  of  a  dif- 
fonned  if  this  manufaflure  has  been  carried  into  eSed.  ferent  colour,  and  ftamped  by  the  officer,  under  penalty  of 
The  four,  naufeous,  milj^y  liqi^or  obtained  in  the  procefs  lop/.     (26  Geo.  J 1 1,    c.  51.)     Forging  or  uflng  forged 


gluten  and  phofphate  of  10/.  ^ 

lime,  and  thus  to  feparate  them  from  the  ftarch.  fhall  forfeit  100/.    (10  pec.  IJI.  c.  44.)     Removing  ftarch 

Starch  is  ufed  along  with  fmalt,  or  ftone-blue,  to  ftilfen  before  due  notice  is  prohibited  by  10  Ann.  c.  26.  f.  X9. 

and  clear  hn^n.     The  powder  of  it  is  alfo  ufed  to  lyhiten  And  if  it  be  removed  before  it  is  weighed  by  jthe  officers, 

and  powder  the  hair.  the  perfon  fo  offending  fliall  forfeit  200/.     (19  Geo.  III. 

It  is  alfo  ufed  by  the  dyers,  to  difpofe  their  fluffs  to  take  c.  40.)     And  if  any  dealer  in  ftarch  fhall  receive  more  thaa 

colours  the  better.  28  lbs.  not  duly  marked,  he  fhall  forfeit  200/.    ^4  Geo.  II  I. 

Starch  is  fometimes  ufed  inftead  of  fugar-candy  for  mix-  c.  48.     10  Ann.  c.  2{5.  f.  t6. 
ing  with  the  colours  that  are  ufed  in  firong  gum-water,  to        Clandeftine  manufa6lure,  or  concealing  of  ftarch,  expofes 

va^e  theiii  work  more  freely,  and  to  prevent  their  cracking,  the  part^  concerned,  unlefs  he  can  make  it  appear  that  the 
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duty  has  been  paid,  to  a  forfeiture  of  50A  :  and  obftrud- 
iog  the  ofiicer  in  entering,  feizing,  &c.  the  fame,  incurs  a 
forfeiture  of  looA  (4  Geo.  II.  c.  14.  23  Geo.  II.  c.  21.) 
And  by  19  Greo.  III.  c.  40.  if  the  maker  (hall  conceal  any 
ftarch,  with  intent  to  defraud  his  maiefly  of  the  duties,  he 
(hall  forfeit  100/.  Weekly  entry  Ihall  be  made,  on  pain  of 
50/. ;  and  the  duties  (hall  be  cleared  within  one 'week  after 
entry,  on  pain  of  double  duty.  No  ftarch  fhall^be  im- 
ported, except  in  packages  containing  at  leaft  224  lbs.,  on 
pain  of  forfeiture,  and  of  50/.  from  the  mailer  of  the  TeiTel. 
(42  Geo.  III.  c.  93.)  Starch  that  hath  paid  the  duties 
may  be  exported  with  a  drawback  of  the  duties.  ( 1  o  Ann. 
c.  26.  .  27  Geo.  III.  c.  13.)  The  officers  of  excife  or 
cufloms  may  feize  any  ftarch  or  hair-powder,  with  the  horfe 
and  package,  fufpe6led  on  good  reafon  to  have  been  privily 
made,  or  imported  without  payment  of  duty,  or  relanded 
after  drawback  ;  and  if  the  party  doth  not  make  it  appear 
that  the  duty  hath  been  paid,  they  fhall  all  be  forfeited,  with 
an  additional  forfeiture  of  5/.  for  every  hundred  weight. 
(4  Geo,  II.  c.  14.)  If  any  perfon  (hall  knowingly  harbour 
or  conceal  any  ftarch  unlawfully  imported,  or  relanded 
after  (hipping  for  exportation  upon  debenture,  he  (hall, 
whether  he  claim  any  property  in  it  or  not,  forfeit  50/.  for 
every  hundred  weight,  together  with  the  goods  and  package. 
(23  Geo.  II.  c.  21.)  No  perfumer,  &c.  (hall  make  ufeof, 
or  offer  to  fale,  any  hair-powder  made  of  or  mixed  with  ala- 
bafter,  talc,  plafler  of  Paris,  whiting,  lime,  &c.  (fweet 
fcents  only  excepted),  on  pain  of  forfeiting  the  fame,  and 
50/.  (12  Ann.  ftat.  2.  c.  9.)  And  if  any  maker  of  hair- 
powder  (hall  mix  any  powder  of  alabafter,  &c.  f  rice  firft  made 
into  ftarch,  and  fweet  fcents  only  excepted),  ne  (hall  forfeit 
the  fame,  and 50/.  (12  Ann.  ftat.  2.  c.  9.)  Or  if  any  one  make 
or  fell  any  made  with  fuch  materials,  he  (hall  forfeit  the  fame, 
and  20/.  (4  Geo.  II.  c.  14.)  Or  if  he  (hall  have  in  his  pof- 
fellion,  for  making,  mixing,  or  counterfeiting  hair-powder, 
any  materials  befides  ftarch,  or  powder  of  ftarch,  or  rice 
made  into  ftarch,  he  (hall  forfeit  the  fame,  and  10/,  Places 
for  making  hair-powder  are  to  be  entered,  and  officers  may 
enter  and  furvey  them,  under  a  penalty  of  20/.  4  Geo.  II. 
c.  14. 

Every  maker  of  ftone-blue  for  fale  (hall  make  entry  of 
his  name,  place  of  abode,  place  of  manufa^ure  and  keeping, 
and  materials,  on  pain  of  50/.  (26  Geo.  III.  c.  c  i .)  Officers 
nay  enter  and  furvey  without  obftni6lion,  uncler  penalty  of 
50/.:  nor  (hall  any  flour,  meal,  or  other  ingredients  (other 
than  for  colouring  the  fame),  be  ufed,  except  ftarch  for 
which  the  duties  have  been  paid,  on  pain  of  forfeiting  the 
fame  and  100/. 

Nor  (hall  any  maker  of  ftone-blue  or  hair-powder  for  fale 
receive  into  his  po(feffion  any  ftarch  in  papers  not  ftamped, 
under  pain  of  forfeiting  10/.  a  pound,  together  with  the 
fame :  and  if  any  maker  (hall  keep  above  28  lbs.  of  ftarch  or 
hair-powder  in  any  unentered  place,  the  fame  (hall  be  for- 
feited and  alfo  50/.     26  Geo.  III.  c.  51. 

All  the  preceding  forfeitures  (halt  be  fued  for,  levied, 
and  mitigated,  as  by  the  laws  of  excife,  or  in  the  courts  at 
Weftminfter ;  and  be  diftributed,  half  to  the  king  and  half 
to  the  profecutor. 

STARCHY  Matter  of  Roots,  Plants^  anJSeedsf  in  Rural 
Economy^  is  a  material  which  forms  a  principal  part  of  a 
^reat  number  of  efculent  articles  of  different  kinds,  upon 
which  their  nutrient  properties  and  qualities  probably  in  a 
great  meafure  depend  when  ufed  as  the  food  of  man,  or  em- 
ployed in  the  feeding  and  fattening  of  feveral  different  kinds 
of  domeftic  animals.     See  Starch. 

Thus,  it  is  afcertained  to  exift  in  confiderable  quantities 
in  the  root  of  the  jpotatoe  and  fome  other  roots,  in  many 
different  phiDta  oTdie  edible  kind,  and  to  conftitute  the 
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greateft  part  of  moft  grains,  pulfe,  and  feeds  which  are  em* 
ployed  as  food.  It  is  met  with  in  a  large  proportion  in  the 
different  nouri(hing  vegetable  fubftances  which  are  known 
and  made  ufe  of  under  the  names  of  fago,  falep,  arrow-root, 
tapioca,  caffava,  and  fome  others.  In  regard  to  the  roots, 
plants,  a|d  perhaps  feeds,  derived  from  weeds,  it  is  known  to 
abound  much  in  the  root  of  arum  maculatum,  or  wake  robin, 
of  the  wild  or  Engli(h  hyacinth,  of  white  bryony,  of  meadow 
faffron,  and  of  a  variety  of  others.  It  is  very  predominant 
in  numerous  wild  plants,  and  moft  probably  in  moft  of  their 
feeds. 

Sir  Humphrey  Davy  conceives,  that  this  matter  or  coagu- 
lated mucilage,  which  forms  the  greateft  part  of  all  grains 
and  feeds  which  are  ufed  in  the  way  of  food,  is  generally 
combined  with  gluten,  oil,  or  albuminous  matter.  In  corn, 
with  gluten ;  in  pulfe,  fuch  as  peas  and  beans,  with  albu- 
minous matter ;  and  in  rape- feed,  lint-feed,  hemp -feed,  and 
the  kernels  of  moft  nuts,  with  oils.  He  found  that  one 
hundred  parts  of  good  full-grained  wheat  fown  in  the  au- 
tumn, afforded  feventy  parts  of  ftarch  and  nineteen  parts 
of  gluten :  that  one  hundred  parts  of  wheat  fown  in  the 
fpring  yielded  feventy  of  ftarch  and  twenty-four  of.  gluten : 
that  the  fame  number  of  parts  of  Barbary  wheat  gave 
feventy-four  of  ftarch  and  twenty-eight  of  gluten  :  and  that 
an  equal  number  of  parts  of  Sicilian  wheat  afforded  feventy. 
five  of  ftarch  and  twenty-one  of  gluten.  He  has  alfo  tried 
different  fpecimens  of  Worth  American  wheat,  all  of  which 
have  contained  rather  more  gluten  than  thofe  of  Britifh 
growth.  In  general,  it  is  faid,  the  wheat  of  warm  climates 
abounds  more  in  gluten  and  infoluble  parts ;  and  is  of 
greater  fpecific  gravity,  harder,  and  more  difficult  to  g^nd, 
than  that  of  others :  and  that  the  wheat  of  the  fouth  of  Eu- 
rope, ia  confequence  of  containing  a  larger  proportion  of 
gluten,  is  peculiarly  fitted  for  making  macaroni,  and  pre- 
parations of  flour  in  which  a  glutinous  quality  is  confidered 
as  an  excellence. 

In  fome  trials  made  on  barley,  he  obtained,  from  one  hun- 
dred parts  of  a  full,  fair,  Norfolk  fort,  feventy-nine  of 
ftarch,  fix  of  gluten,  and  eight  of  hu(k  ;  the  remaining 
feven  parts  conufting  of  fweet  or  faccharine  matter.  The 
fugar  in  barley  is  fuggefted  as  probably  the  chief  caufe  why 
it  is  more  proper  for  malting  than  any  of  the  other  forts  of 
grain.  It  is  ftated  that  Einhoff,  in  his  minute  trials  on 
barley-meal,  found  in  three  thoufand  eight  hundred  and  forty 
parts,  three  hundred  and  fixty  of  volatile  matter,  forty-four 
of  albumen,  two  hundred  of  laccharine  matter,  one  hundred 
and  feventy  of  mucilage,  nine  of  phofphate  of  lime,  with 
fome  albumen,  one  hundred  and  thirty-five  of  gluten,  two 
hundred  and  fixty  of  hufk,  with  fome  gluten  and  (larch, 
two  thoufand  five  hundred  and  eighty  of  ftarch  not  quite 
ft-ee  from  gluten,  and  fcventy-eight  parts  of  lofs  in  the 
whole.  And  that  rye  afforded  to  the  fame  experimenter, 
in  the  fame  number  of  parts,  two  thoufand  five  hundred 
and  twentv  of  meal,  nine  hundred  and  thirty  of  hufk,  and 
three  hundred  and  ninety  of  moifture ;  the  fame  quantity  of 
meal,  on  being  analyfed,  gave  two  thoufand  three  hundred 
and  forty-five  of  ftarch,  one  hundred  and  twenty-fix  of  al- 
bumen, four  hundred  and  twenty-fix  of  mucilage,  one  hun- 
dred and  twenty-fix  of  faccharine  matter,  and  three  hundred 
and  fixty-four  of  gluten  not  dried.  The  remainder  hufk 
and  lofs. 

The  firft  of  thele  writers  obtained  from  one  thoufand 
parts  of  rye,  which  was  grown  in  Suffolk,  fixty-one  parts  of 
ftarch  and  five  of  gluten. 

One  hundred  parts  of  oats,  from  Suffex,  afforded  him 
fifty-nine  parts  of  ftarch,  fix  of  gluten,  and  two  of  faccha- 
rine matter. 

One  thoufand  parts  of  peas,  grown  ia  Norfolk,  alfo  af- 
forded 
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forded  him  five  hundred  and  one  parts  of  ftarcb^  twenty^two 
o£  faccharine  matter,  thirty-five  of  albuminous  matter,  and 
fifteen  parte  of  estraft,  which  became  infoluble  during  the 
^▼aporation  of  the  faccbarine  fluid. 

'from  three  thoufand  eight  hundred  and  forty  parts  of 
marib  beans,  {vuiajaiaf)  the  latter  writer  is  flated  to  have 
obtained  one  thoufand  three  hundred  and  twelve  of  (larch, 
thirty-one  of  albumen,  and  one  thoufand  tw6  hundred  and 
four  of  other  matters  which  may  be  conceived  to  be  nutritive; 
fuch  as  gununy,  itarchy,  fibrous  matter,  analogous  to  animal 
matter. 

Xhe  fame  quantity  of  kidney-beans  (phajeolw  vulgaris)  is 
fatd  to  have  afforded  him,  one  thoufand  ei?ht  hundred  and 
five  parts  of  matter  analogous  to  ftarch,  eight  hundred  and 
fifty-one  of  albumen  and  matter,  approaching  to  animal 
matter  in  its  nature,  and  feven  hundred  and  ninety-nine  of 
mucilage. 

From  the  fame  number  of  parts  of  lentils  he  is  alfo  dated 
to  have  obtained  one  thoufand  two  hundred  and  fixty  parts 
of  ftarch,  and  one  thoufand  four  hundred  and  thirty-three 
of  a  matter  analogous  to  animal  matter,  which  is  defcribed 
as  a  glutinous  fubftance  infoluble  in  water ;  but  foluble  in 
alcohol  when  dry,  having  the  appearance  of  glue ;  probably, 
it  18  fuppefed,  a  peculiar  modification  of  gluten. 

I>ifferent  tuberous,  bulbous,  and  common  roots  contain 
a  large  portion  of  ftarchy  matter,  but  it  probably  abounds 
moft  m  the  petatoe.     It  is  faid  that  thefe  roots  in  general 
afford  from  one-fifth  to  one-feventh  of  their  weight  of  dry 
ftarch.     And  that  from  one  hundred  parts  of  the  common 
kidney  potatoe  Dr.  Pearfon  obtained  from  twenty  to  twenty- 
three  oi  ftarch  and  mucilage  :  the  fame  number  of  parts  of 
the  apple  potatoe  afforded  fir  Humphrey  Davy  in  various 
trials^  from  e^rhteen  to  twenty  parts  of  pure  ftarch.    From 
five  pounds  of  feveral  other  different  varieties,  in  the  trials 
of  another  experimenter,  from  twelve  to  eight  ounces  and 
a  quarter  of  ftarch  have  been  obtained.     It  is  added,  that 
from  the  analyfis  of  Einboff,  it  appears  that  feven  thoufand 
fix  hundred  and  eighty  parts  of  potatoes  afford  one  thoufand 
one  hundred  and  fifty-three  of  ftarch,  five  hundred  and  forty 
of  fibrous  matter  analogous  to  ftarch,  one  hundred  and  feven 
of  albumen,  three  hundred  and  twelve  of  mucilage  ia  the 
flate  of  a  faturated  folution :  in  the  whole,  two  thoufand 
one  hundred  and  twelve  parts.     So  that  a  fourth  part  of 
the  weight  of  the  potatoe  at  leaft  may,  it  is  faid,  be  con- 
fidered  as  nutritive  matter.     Hence  its  very  great  utility  as 
an  article  of  food  for  man,  and  its  great  application  in  the 
feeding  and  fattening  of  animals. 

The  propriety  ofencouraging  the  produ6^ion  of  ftarch 
firom  ufelefs  roots,  plants,  and  produ6^8,  has  been  fome  time 
fince  fuggefted  by  Mr.  Pitt  in.  his  Account  of  the  Agricul- 
ture of  Staffordfhire,  and  which  is  faid  to  equally  apply  to 
the  preparation  of  this  fubftance  from  any  other  vegetable 
which  may  not  be  a  leading  article  of  food,  as  well  as  to 
the  produ6^ion  of  hair-powder,  pafte,  and  other  articles 
generally  made  firom  wheat, 

STARCKENBERG,  in  Geography,  a  town  of  the 
county  of  Tyrol ;  13  miles  N.E.  of  Landeck. 

STAREIN,  a  town  of  Auftria ;  4  miles  S.  of 
Hardeg^ 

STARENBERG,  a  town  of  Upper  Bavaria,  on  the 
Wurmfee ;  14  miles  N.N.E.  of  Wcilhaim. 

STARGARD,  or  Starogard,  a  town  of  Pruflian 
Pomerelia,  fituated  on  the  Fers  ;  now  belonging  to  Frufila  ; 
20  miles  S.  of  Dantzic.  N.  lat.  53°  57'.  E.  long.  18°  20'. 
Stargard,  or  Old  Stargard,  a  town  of  Germany,  which 
gives  name  to  a  circle  in  the  duchy  of  Mecklenburg ;  ^^ 
miles  S.E.  of  Guftro,    N.  lat.  53*^  30/.    E.  long.  13°  17*. 


Stargard,  or  New  Stargard,  a  town  of  Germany,  In 
the  circle  of  Upper  Saxony,  capital  of  a  duchy,  and  like*- 
wife  of  the  whole  Hinder  Pomerania.  Its  vicinity  produces 
corn  and  efculent  vegetables  in  great  plenty.  As  it  lies  on 
the  Ina,  it  has  a  free  communication  with  the  Baltic.  •  It  ia 
a  large  and  well-built  town,  containing  two  churches,  with 
one  m  the  fuburb,  and  a  conventual  church,  where  Lu« 
therans,  Germans,  and  French  Calvinifts,  perform  their 
public  worfhip.  Near  the  town  is  a  noble  college,  founded 
in  1 63 1,  by  burger-mafter  Peter  Groning,  and  improved 
with  regard  to  its  conftitution  in  1 704.  Here  are  likewife 
a  free-fchool,  with  divers  good  manufadiures  and  a  conlider- 
able  trade ;  74  miles  N.E.  of  Berlin.  N.  bt.  53**  28'.  E. 
long.  15'' 2c'. 

STARIBESUSITZ,  a  town  of  Croatia ;  30  miles  W. 
of  Bihacs. 

STARIGARD,  a  ruined  town  of  Servia ;  12  miles 
S.S.E.  of  Novibafar. 

STARIKILI  A,  a  town  of  European  Turkey,  in  Do- 
bruzzia,  on  a  branch  of  the  Danube ;  6  miles  E.  of  Ifmail. 

STARING  Coat,  in  Rural  Econamyy  a  term  fignifying 
the  fime  as  hidebound.     See  Hidebound. 

STARITZ,  in  Geography ,  a  river  of  Silefia,  which  runs 
into  the  Billau,  near  Freywald,  in  the  principality  of  Neiffe. 

STARITZ  A,  a  town  of  Riiflia,  in  the  government  of 
Tver,  on  the  Volga  ;  44  miles  S.W.  of  Tver.  N.  lat.  56* 
24^     E.long,  ^s°  14'. 

STARK,  a  county  of  Ohio,  containing  the  feven  fol- 
lowing townfhips,  vix.  Canton,  with  846  inhabitants  ;  Kill- 
back,  with  332;  Nimmifkillen,  with  385;  Ofnaburg,  vrith 
301  ;■  Plane,  with  327;  Sandy,  with  198  5  and  Tufcarawa* 
with  145  :  amounting  in  all  to  2734. 

STARKE  A,  in  Botany ,  received  that  name  from  the 
pen  of  profefl'or  Willdenow,  in  honour  of  the  Rev.  Mr» 
Starke,  a  clergyman  at  Gros  Tfchima,  in  Silefia,  who  has 
paid  great  attention  to  the  cryptogamic  plants  of  that 
country,  and  is  the  author  of  an  e flay  on  Byffus  Jolithut,  in 
the  firii  volume  of  Sims  and  Konig's  Annals  of  Botany. — 
Wind.  Sp.  PI.  V.  3.  2216.  Ait.  Hort.  Kew,  v.  5.  118. — 
Clafs  and  order,  Syngenefia  Polygamia-fuperflua,  Nat.  Ord. 
Compojita  difcoldea,  Linn.     Corymhtfera,  Jufl*. 

Gen.  Ch.  Common  Calyx  ovate,  imbricated,  with  nume- 
rous, linear-lanceolate,  ftraight  fcales  ;  the  inner  ones  gra- 
dually longer  ;  the  in nermoft  with  elongated,  fmooth,  very 
narrow  pomts.  Cor.  compound,  radiated.  Florets  of  the 
difk  not  very  numerous,  perfe^,  tubular,  funnel-fhaped, 
with  an  equal,  five-cleft,  reflexed  limb  ;  thofe  of  the  radius 
numerous,  ligulate,  emarginate,  female,  fpreading,  twice  as 
long  as  the  dift.  Stam,  in  the  perfecl  florets.  Filaments 
five,  capillary  ;  anthers  united  into  a  tube,  prominent  in  the 
mouth  of  each  floret.  P'^.  in  both  kinds  of  florets,  Ger- 
men  inverfely  conical ;  ftyle  capillary,  longer  than  the  co^ 
roUa  ;  ftigmas  two,  linear,  deeply  feparated,  revolute.  Perie, 
none,  except  the  permanent  calyx.  Seeds  foHtary  to  each 
floret  of  the  di/k  and  radius,  inverfely  conical.  Down 
fimplc,  feflile,  capillary,  fmooth.  Recept,  clothed  with  fine 
hairs,  nearly  equal  to  the  feed-down. 

Eff.  Ch.  Receptacle  hairy.  Down  feflile,  fimple.  Calyx 
imbricated.     Florets  of  the  radius  numerous,  linear. 

I.  S.  umhellata.  Umbel-flowered  Starkea.  Willd.  n,  i. 
Ait.  n.  I.  (Amellus  umbellatus;  Linn.  Sp.  PI.  1276. 
Amoen.  Acad.  v.  5.  407.  Swartz  Obf.  310.  Solidago? 
n.  1 5  Browne  Jam.  320.  t.  33.  f.  2.) — Native  of  the  cooler 
woods  and  mountains  of  Jamaica,  a  beautiful  and  uncom- 
mon plant.  Brown,  Miller  appears  to  have  cultivated  it  in 
1768.  Linnseus,  juftly  unwilling  to  multiply  genera,  re- 
ferred this  plant  to  jimdluSf  at  the  fame  time  remarking  how 

very 
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wtrj  different  it  was  from  the  ^.  Lycbnttit.  In  this  cafe  the 
habit,  fupported  by  the  charader  of  the  hairy*  not  chaffy  or 
fcaly»  receptacle^  furely  authorizes  a  feparation.  %The^rm  i« 
herbaceous,  ere6t»  from  two  to  three  feet  high,  fonnewhat 
angular,  clothed  with  denfe  white  cottony  down,  intermixed 
with  brown  hairs ;  leafy  in  tiie  lower  part ;  forked  at  the 
fummit,  the  central  branch  longeil.  Leaves  oppofite, 
ftalked,  ovate,  acute,  finely  and  Hiarply  ferrated ;  tapering 
at  the  bafe  ;  green  and  fmooth,  though  covered  when  young 
with  deciduous  cettony  down,  on  the  upper  fide ;  always 
very  white,  foft,  and  denfely  woolly,  beneath;  fomewhat 
triple-ribbed,  with  many  branching  veins.  Flower-Jlalh 
feveral,  at  the  top  of  each  branch,  Ample,  hairy  and  downy, 
an  inch  or  two  long,  forming  a  fort  of  umbel,  with  a  few 
lanceolate  hraBeat  at  its  bafe.  Calyx  half  an  inch  lon^, 
fomewhat  cottony.  The  Jlowers  are  yellow,  an  inch  m 
diameter.  Browne  fays  the  tafte  of  the  herb  is  aftringent, 
leaving  a  fweetnefs  upon  the  palate,  not  common  in  this 
clafs.  He  fuppofed  it  muli  be  a  fine  vulnerary,  Its  cot- 
tony texture,  no  doubt,  would  contribute  to  ffanch  the 
blood  of  a  frefh  wound. 

STARKENBACH,  in  Geography,  a  town  of  Bohemia, 
in  the  circle  of  Konigingratz  ;  1 1  miles  N.N.E.  of  Gitfchin. 

STARKE;NBERG,  a  town  of  Prufiia,  in  the  province 
of  Natangen;  17  miles  E.S.E.  of  Konigfherg.-r-Alfo,  a 
town  of  France,  in  the  department  of  the  Saire ;  I  mile  N. 
of  Traarbach. 

STARKS>  a  townfhip  of  America,  in  the  diftrift  of 
Maine  and  .county  of  Somerfet,  on  the  W.  fide  of  Kenne- 
beck  river,  containing  S28  inhabitants ;  35  miles  N. W.  of 

STARKSBOROUGH,  a  town  of  the  flate  of  Ver- 
mont, in  Addifon  county,  containing  7^6  inhabitants ;  1% 
miles  £.  of  Ferrifburg. 

STARKSTADT,  a  town  of  Bohemia,  in  the  circle 
pi  Konigingratz ;  8  miles  W.  of  Branau. 

STAK-J-ACJCEN,  a  town  of  PrufSai  in  the  province 
'    of  Bartenland  ;  9  miles  S.  of  Bartenftein. 

STARLING,  or  Stare,  in  Ornithology.    See  Sturnus. 

The  common  ftarling  is  about  the  fizc  of  the  common 
black-bird ;  the  vtreight  of  the  male  being  about  three  ounces, 
and  that  of  the  female  fomewhat  lefs  ;  the  bill,  in- old  birds, 
IS  yellow ;  ^he  whole  plumage  black,  very  refplendent,  with 
changeable  blue,  purple,  and  copper;  each  feather  being 
mar|;c4  with  a  pale  yellow  fpot ;  the  leiler  coverts  are  edged 
with  yellow,  and  (lightly  gloffed  with  green;  the  quill-, 
feather  and  tail  are  dufky ;  the  former  edged  with  yellow 
on  the  exterior  fide,  the  laii  with  dirty  white  ;  the  legs  are 
of  a  rcddifh-brown.  Thefe  birds  breed  in  hollpw  trees, 
eaves  of  houfes,  towers,  cliffs,  and  high  rocks  oyer  the  fea ; 
they  lay  four  or  five  eggs  of  a  pale  greenifli-afh  colour ; 
ihey  feed  on  worms  and  mfeds,  and,  it  is  faid,  will  get  into 
pigeon-holes,  and  fuck  the  eggs ;  in  winter  they  aflemble  in 
large  flocks :  their  flefh  is  fo  bitter,  as  to  be  fcarcely  eatable  : 
they  are  very  docile,  and  may  be  taught  to  fpeak.    Pennant. 

Mr.  Ray  mentions  a  beautiful  fpecies,  delcribed  by  Bou- 
tins under  the  name  of  the  Indian  ilarling,  oxfiumut  Indkut* 
This  is  of  the  fize  and  (hape  of  our  common  itarling,  but 
IS  variegated  with  a  deep  blue,  a  lead-colour,  and  a  palp 
grey,  and  has  on  its  head  a  very  beautiful  yellow  crefl.  It 
karns  to  imitate  the  human  voice,  and  talks  much  better 
than  the  parrot,  but  is  troublefome  in  being  over'  noify. 

Starling  Cclour^  a  particular  colour  of  a  horfe.     Sep 

Colour. 

STARO,  in  Commerce^  a  corn  meafurc  in  Italy.  At 
Mantua,  a  Haro  of  corn  weighs  80  lbs. ;  and  86  fuch  meafures 
i|r^  s=  8;  En^liih  buihels  nearly}  or  80.94  ftari  =  10  Eng- 
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lifh  quarters,  and  each  ftaro  ==2125  cubic  inches.  At  Fer^ 
rara,  93.22  flari  =  10  Englifh  quarters,  and  each  ftaro  :=r 
1845  cubic  inches.  At  Florence,  118.70  ftari  =  10  Eng- 
lifh quarters,  and  each  itaro  =  1449  cubic  inches*  Se^ 
Italian  Dry  Measures. 

ST  A  ROD  UB,  in  Getgraphy,  a  town  of  Ruffia,  in  the 
government  of  Novgorod  Sievcr(koc4  44  miles  N.  of  Nov* 
gorod  Sieverfkoe.     N.  lat.  52°  35'.     E.  long.  33**  44'. 

STAROS£LO»  a  town  of  Ruflisi,  in  the  government 
of  Mogilev  ;  20  miles  N.RW.  of  Rogatchev. 

STARO STE,  in  Modem  Hifloryt  a  name  given  in  Po- 
land to  the  governors  of  cities  and  cafUes,  They  are  ap« 
pointed  b^  the  king  to  fuperintend  his  revenues,  and  to  ad* 
mini  Iter  juftice  in  his  name.  The  diftrift  fubjed  to  the 
jurifdidion  of  each  is  cUkd  Jarojiy^  However,  there  are 
fome  ftarofts  who  have  no  jurifdidtion. 

STARSCH,  in  Geography,  a  town  of  Moravia,  in  the 
circle  of  Znaym ;   15  miles  N.  of  Budweifs. 

START  Bay,  a  bay  of  the  Englifh  Channel,  on  the 
coatt  of  Devonfhire,  between  Dartmouth  and  Start  Point. 

Start  Pomtf  a  cape  of  England,  on  the  S.E.  coad  of 
the  county  of  Devon  ;  9  miles  S.  of  Dartmouth.  N.  lat« 
50°  11'.     W.  long.  3°  38'. 

STARTING,  among  Brewers,  the  putting  of  new 
beer,  or  ale,  to  that  which  is  decayed,  to  revive  it  again. 

Starting^  in  the  Manege*  A  faorfe  is  faid  to  be  itart^ 
ipg,  fkittifhy  or  timorous,  that  ukes  every  obje^  he  fees 
to  be  otherwife  than  it  is:  upon  which  hp'ftopsy  flies  outf 
and  darts  fuddenly  to  one  Hdc,  iufomugh,  that  the  rider 
canuQt  make  him  pome  near  the  place  where  the  obje^k 
is.  This  fault  is  more  common  to  geldings  than  ftone-r 
horfes.  Such  horfes  alfo  as  have  bad  eyes  are  mod  fubje^ 
to  it|  as  well  as  thufe  that  have  been  kept  a  long  tipe  in 
^  dable  without  airing  ;  but  thefe  lad  are  eafily  cured  of  it. 
When  you  have  a  Ikittifh  horfe,  never  beat  him  in  his  con- 
dernation,  but  make  him  advance  gently,  and  with  foft 
means,  to  the  fcare-crow  ^h<^t  ^larpis  him,  till  he  recovers 
i^,  and  gftins  afi'urance, 

STAKTZs  in  Geography,  a  town  of  Moravia,  in.  the 
pircle  of  Znaym  ;  25  miles  N.  of  Znaym. 

STARTZOVA,  a  bay  or  gulf  of  the  Frozen  ocean, 
on  the  coad  of  Ruffia.     N.  lat.  68°  16'.    E.  long.  40°  14'. 

STARVEGUT  Bay,  a  bay  on  the  S.W-  coad  of 
Janiaica,  {S.  of  Starvegut  Point. 

Starvegut  Point,  a  cape  on  the  S.Wf  coad  of  Jamaica* 
N.  lat.  17°  58'.     W.  long.  77°  45'. 

STARVING  to  Death,  a  kind  of  punifhment  ufed  by 
the  people  of  Aragon  fome  ages  ago  ;  and  it  is  reported 
by  Tavernicr,  that  the  chief  laclies  in  the  kingdom  of  Ton? 
quin  are  at  this  day  darved  to  death  for  adultery. 

STARWITZ,  in  Geography,  a  town  of  Silefia,  in  th^ 
principahty  of  Grotkau ;  3  miles  N,  of  Patfchkau. 

STARZEL,  a  river  of  Wurtemberg,  which  runs  into 
the  Neckar,  5  miles  above  ^otenburg. 

STASAVITZA,  a  town  of  European  Turkey,  in 
Bofnia  ;  22  miles  S-  of  B^njaluka. 

STASFURT,  a  town  of  Wedplialia,  in  the  duchy  of 
Magdeburg  ;  20  pailes  S.  of  Magdeburg.  N.  lat.  51^  53'. 
£.  long.   11°  45'. 

STASIDA,  a  fmall  idand  in  the  Mediterranean ;  8  miles 
N. W.  of  Scarpanto.     N.  lat.  35°  53'.     E.  long.  26®  44^ 

STASIS,  in  jincient  Geography,  a  tovrn  of  Ada,  in  the 
Periide ;  built  upon  a  large  rock. 

Stasis*  a  word  ufed  by  phyficians  to  ezprcfs  a  dagna- 
tion  of  the  humours. 

STASNASy  in  Geography,  a  town  of  Swedep,  ia 
Warmeland  \  2^  miles  W.  of  Carlda^t^ 

STATE, 
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STATE,  w  EsTATSy  -an  empire,  kingdoih,  province, 
or  extent  of  country  under  the  fame  government.  See 
Estate. 

A  ftate  or  nation,  for  in  this  plac^  we  confider  the  terms 
at  fynonimous,  is  a  body  politic,  or  a  fociety  of  men  united 
together  to  promote  their  mutual  fafety  and  advantage  by 
their  union*  From  the  very  defign  that  induces  a  number 
of  men  to  form  a  fociety  that  has  its  common  interefts, 
and  ought  to  ad  in  concert,  it  is  neceflary  that  there  (hall 
be  eiiablilhed  a  public  authority,  to  order  and  dired  what 
ODght  to  be  done  by  each  in  relation  to  the  end  of  the  aifo- 
ciation.  This  political  authority  is  the  fovereignty ;  and 
he,  or  they,  who  are  invefted  with  it,  are  the  foverei^. 

It  is  evident,  therefore,  from  the  very  aft  of  the  civil  or 
political  aifociation,  that  each  citizen  fubjefts  himfelf  to 
the  authority  of  the  entire  body,  in  every  thing  that  re* 
bites  to  the  common  welfare.  The  authority  of  all  over 
each  member  muft,  therefore,  eflfentially  belong  to  the 
body  politic,  or  to  the  ftate ;  but  the  exercife  of  that 
aathonty  may  be  placed  in  different  hands,  according  as 
the  fociety  (hall  ordain.  If  the  body  of  the  nation  keeps 
is  its  own  hands  the  empire,  or  the  right  of  command,  it 
is  a  popular  government^  or  <<  democracy ;"  if  it  refers  it 
to  a  number  of  citizens,  or  to  a  fenate,  it  eilablithes  a 
"  republic/'  an  "  oligarchy,"  or  an  «•  ariftocracy ;"  or 
if  it  confidiies  the  government  to  a  fingle  perfon,  it  is  a  <<  mo- 
aaichy}'*  and  this  monarch  may  oe  limited  or  abfolute. 
See  SoctBTY,  SovERsiOK,  and  Sovbrsionty. 

Every  nation  that  governs  itfelf,  whatever  may  be  the 
torms  of  that  ^vemment,  without  any  dependence  on  a 
foreign  power,  is  a  **  fovereigo  ftate.*'  Its  rights  are  the 
(ime  as  thofe  of  any  other  ftate :  and  if  it  be  fovereign  and 
independent,  it  muft  govern  itfelf  by  its  own  authority  and 
kwi.  Indeed,  thefe  are  fynonimous  expreffions.  Thofe 
ftates  may  be  reckoned  in  this  clafs,  which  have  neverthe- 
leis  bound  themlelves  to  another  more  powerful  by  an  un* 
equal  alliance :  and  thefe  unequal  alliances  may  be  infinitely 
ftfied.  But  whatever  they  are,  provided  the  inferior  ally 
itierves  to  itfelf  the  fovereignty,  or  the  right  of  governing 
its  own  body,  it  ought  to  be  confidered  as  an  independent 
tate^  that  keeps  up  correfpondence  with  others,  under  the 
mthority  of  the  law  of  nations.  Thus,  a  weak  ftate  feeks 
protedioo  firom  one  that  is  more  powerful,  and  from  grati- 
tude enters  into  engagements  to  perform  feveral  offices  equi* 
valent  to  that  proteaion,  referring  to  itfelf  the  right  of 
foverament  and  fovereignty.  Thus  alfo,  though  a  weak 
ftate  may  pay  tribute  to  a  foreign  power,  and  by  fo  doing 
ID  fome  degree  diinini(h  its  dignity,  yet  ftill  its  fovereiornty 
luy  fnbfift  entire*  In  fome  cafes,  fovereignties  have  been 
fiien  in  fief,  and  fovereigns  have  voluntarily  rendered  them- 
felfcs  feudatories  to  others ;  yet  if  the  homage  leaves  in* 
dependency  and  fovereign  authority  in  the  adnnniftration  of 
the  ftate,  and  only  means  certain  duties  to  the  lord  of  the 
fief,  or  even  a  mere  honorary  acknowledgment,  it  does  not 
prevent  the  ftate,  or  the  feudatory  pnnce,  from  being 
ftridly  ibvereigD.  Two  fovereign  ftates  may  alfo  be  fub- 
jA  to  the  dime  prince,  without  any  draendence  on  each 
other,  and  each  may  retain  all  its  national  rights,  free 
ttd  independent*  In  fliort,  feveral  fovereign  and  inde- 
pendent ftates  may  unite  themfelves  together  by  a  per- 
petual confederacy,  without  each  in  particular  ceafing  to 
be  aperfieft  ftate.  They  will  form  together  a  federal  re- 
pnbhc ;  the  deliberations  in  common  wiU  offer  no  violence 
to  the  Sovereignty  of  each  member,  though  they  may,  in 
pertain  refpefts,  put  fome  conftraint  on  the  exercife  of  it, 
IB  virtue  of  voluntary  engagements.  But  a  people  that 
has  piSed  under  the  domioioii  of  another^  can  so  looge^ 


form  a  ftate,  and  in  a  direft  manner  make  ufe  of  the  law 
of  nations*  Such  were  the  people  and  kingdoms  which 
the  Romans  rendered  fubjedt  to  their  empire }  moft,  even  of 
thofe  whom  they  honoured  with  the  name  of  friends  and 
allies,  no  longer  formed  ftates.  Within  themfelves  they 
were  governed  by  their  own  laws  and  magiftrates  j  but 
without,  they  were  obliged  in  every  thing  to  follow  the 
orders  of  Rome  ;  they  dared  not  of  themfelves  make  either 
war  or  an  alliance,  and  could  not  treat  with  nations* 

The  pr<?fervation  of  a  nation  coniifts  in  the  direction  of 
the  political  affociations  of  which  it  is  formed ;  and  the 
perfe6tion  of  a  nation  is  found  in  what  renders  it  capable 
of  obtaining  the  end  of  civil  fociety,  and  a  nation  is  in  a 
perfeA  ftate,  when  nothing  neceffary  is  wanting  to  arrive 
at  that  end.  The  end  of  "civil  fociety  is  procuring  for  the 
citizens  whatever  their  neceffities  require,  the  conveniendes 
and  accommodations  of  life,  and,  in  general,  whatever  con* 
ftitutes  happinefs ;  with  the  peaceful  poffeftion  of  property, 
a  method  of  obtaining  juftice  with  fecurity,  and,  in  (hort, 
a  mutual  defence  againft  all  violence  from  without.  In 
order  to  form  a  juft  idea  of  the  perfe^ion  of  a  ftate  or  na* 
tion,  every  thing  muft  confpire  to  promote  thefe  ends* 

The  fundamental  regulation  that  determines  the  manner 
in  which  the  public  authority  is  to  be  executed  for  the  at* 
tainment  of  thefe  ends,  is  what  forms  the  **  conftitution  of 
the  ftate."  The  conftitution  is,  b  fad,  nothing  more  than 
the  eftabliihment  of  the  order  in  which  a  nation  propofea 
to  labour  in  common  for  obtaining  thofe  advantages  with  a 
view  to  which  the  political  fociety  was  eftablifhed.  The 
laws  are  regulations  eftabliihed  by  public  authority  to  be 
obferved  in  fociety.  All  thefe  ought  to  relate  to  the  weU 
fare  of  the  ftate  and  of  the  citizens.  The  laws  made  di- 
redUy  with  a  view  to  the  public  welfare  are  the  M  political 
bws;"  and  in  this  clafs,  thofe  that  concern  the  body 
itfelf,  and  the  being  of  fociety,  the  form  of  government, 
the  manner  in  which  the  puUic  authority  is  to  l^  executed  } 
and  thofe,  in  a  word,  which  together  form  the  conftitution 
of  the  ftate,  are  the  «  fundamental  laws."  The  «  civil 
laws"  are  thofe  that  regulate  the  condu6fc  and  beharieur 
of  the  citizens  among  themfelves.  The  conftitution  and  its 
laws  are  the  bafis  of  the  public  tranquillity,  the  firmeft 
fupport  of  the  public  authority,  and  pledge  of  the  Hberty 
of  the  citizens.  But  this  conftitution  is  a  vain  phantom^ 
and  the  beft  laws  are  ufelefs,  if  they  are  not  religiouily  ob« 
ferved.  The  nation  ought  dien  to  watch  very  attentively, 
in  order  to  render  them  equally  refpeded  by  thofe  who 
govern,  and  by^the  people  deftined  to  obey.  To  attack 
the  conftitution  of  the  ftate,  and  to  violate  its  laws,  is  a 
capital  crime  againft  fociety ;  and  if  thefe  guilty  of  it  are 
invefted  with  authority,  they  add  to  this  crime  a  perfidious 
abufe  of  the  power  with  which  they  are  entrufted.  From 
the  principles  here  ftated,  we  may  infer,  that  a  nation  has 
a  right  to  form,  maintain,  and  perfedk  its  conftitution,  and 
to  regulate  at  pleafure  every  thing  relating  to  the  govern- 
ment, while  no  perfon  has  a  right  to  hinder  it.  Govern- 
ment is  eftabliihed  only  for  the  fake  of  the  nation,  with  a 
view  to  its  fafety  and  happinefs.  If  any  nation  is  diffadf- 
fied  with  the  public  adminiftration,  it  may  reduce  it  to 
order,  and  reform  the  government.  The  nsOion  may  do 
this,  but  not  any  difcontented  and  querulous  malcontents. 
The  body  of  a  nation  has  a  right  to  call  to  account  thofe 
at  the  helm,  who  abufe  their  power ;  but  if  the  nation  be 
filent,  it  is  not  the  bufineb  of  a  fnudl  number  of  citizens 
to  put  the  ftate  in  danger  under  the  pretence  of  reforming 
it.  If  the  nation  be  uneafy  under  its  conftitution,  it  has  a 
right  to  change  it. 

If  it  be  aitedi  what  ought  to  be  done  if  the  people  are 
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iividedi  According  to  the  common  method  of  (latesi  the 
opinion  of  the  majority  muli  pafs,  without  difpute^  for 
that  of  the  whole  nation  ;  otherwife  it  would  be  impoffible 
for  the  fociety  ever  to  take  any  refolution.  It  appears  then, 
for  the  fame  reafon,  that  a  nation  may  change  the  conlti- 
tntion  of  the  ftate  by  a  majority  of  votes,  and  whenever 
there  is  nothing  in  this  change  that  can  be  confidered  as 
contrary  to  the  a€l  of  the  civil  affociation,  or  to  the  inten- 
tion of  thofe  united  under  it,  all  are  bound  to  conform  to* 
the  refolution  of  the  majority.  But  if  the  queftion  be  to 
quit  a  form  of  government,  to  which  alone  it  appeared 
that  the  people  were  willing  to  fubmit,  on  their  entering 
into  .the  bonds  of  fociety ;  if  the  greateft  part  of  a  free 
people,  after  the  example  of  the  Jews  in  the  time  of 
Samuel,  are  weary  of  liberty,  and  refolved  to  fubmit  to  the 
autlTority  of  an  abfolute  prince,  the  citizens  more  jealous 
of  that  privilege,  fo  invaluable  to  thofe  who  have  tafted  it, 
though  obliged  to  fuffer  the  majority  to  do  as  they  pleafe, 
are  under  no  obligation  at  all  to  fubmit  to  the  new  govern- 
ment :  they  may  Leave  a  fociety,  that  feems  to  have  diffolved 
itfelf,  in  order  to  be  united  under  another  form  ;  and  have 
a  right  to  retire  elfewhere,  to  fell  their  lands,  and  take  with 
them  all  their  effe^s. 

After  all  it  may  be  obferved,  that  great  changes  in  a 
ftate  being  delicate  and  very  dangerous  affairs,  and  that 
frequent  changes  being  in  their  own  nature  prejudicial,  a 
people  ought  to  be  very  circumfpe^  in  doing  it,  and  aever 
be  inclined  to  make  innovations  without  the  moft  prefiing 
reafons,  or  an  abfolute  neceflity.  The  fpirit  of  bconftancy 
which  prevailed  among  the  Athenians,  was  always  contrary 
to  the  faappinefs  of  that  republic,  and  was  at  length  fatu 
to  that  liberty  of  which  they  were  fo  jealous,  without 
knowing  how  to  enjoy  it.     Vattd's  Law  of  Natioiis,  b.  i« 

State,  Civil.     See  Civil. 

State,  Free.     See  Free. 

Stats  is  alfo  ufed  for  the  policy  or  form  of  government 
of  a  nation.  Hence,  miniiters  of  ftate,  reafona  m  ftate,  &c« 
See  Government. 

State,  Council  of,  in  Modem  Hi^orjy  was  projeded  by 
the  ftates  of  Holland,  Zealand,  and  Utrecht,  in  conjun^on 
with  William  I.  prince  of  Orange,  and  ere6ked,  in  1584, 
with  ample  authority.  All  affairs  of  ftate,  the  army,  and 
revenue,  were  entruited  to  the  care  of  this  council ;  but  the 
ftates,  growing  jealous  of  this  extraordinary  power,  reduced 
it  gradually  ;  and  by  a  new  inftru£tion,  in  165 1,  the  difpo- 
fition  of  military  affairs,  and  the  command  of  the  army, 
were  in  part  transferred  to  the  ftates-general,  with  the  ad- 
vice of  the  council.  In  this  council,  the  provinces  were 
reprefented  by  fuch  a  number  of  deputies  as  bore  fome  pro- 
portion to  the  quota  of  money  which  each  contributed  for 
the  fopport  of  the  whole,  Oroningen  excepted.  Guelder- 
land  had  one,  Holland  three,  Zealand  two,  Utrecht  one, 
Friefland  two,  Overyffel  one,  and  Oroningen  two.  Thefe 
were  all  changed  every  three  years,  except  the  deputy  from 
the  nobility  of  Holland,  and  the  two  from  Zealand  who 
enjoyed  their  pofts  for  Ufe.  Here  every  meoUier  had  a  de- 
cinve  voice,  and  prefided  for  a  week  in  his  turn,  without 
regard  to  the  rank  of  the  provinces.  The  governors  or 
ftadtholders  of  the  provinces  had  a  feat|  but  no  decifive  vote 
in  this  council,  in  which  affairs  were  determined  by  a  ma- 
jority of  voices.     Sec  Stadtholber. 

State  of  a  Difeafcy  the  fame  vrith  acme. 

STATED  Wind*     See  Wind; 

STATELY,  in  the  Manege.  A  horfe  is  faid  to  be 
ftatdy,  that  ffoet  with  a  proud,  ftrutting  gait. 

StATEN  Is][,and,  in  Geograpijf  an  wand  belonging  to 
the  United  States  of  Aniericat  and  bcniing  the  county  of 


Richmond,  hi  the  ftate  of  New  York*  It  isiituated  below 
the  bay  of  New  York,  and  is  the  fouthern  extremity  of  the 
ftate.  It  is  of  ancient  date,  having  been  reprefented  bT 
two  members  in  the  colonial  legiilature  in  1691 .  The  centre 
of  Staten  Ifland  is  about  1 1  miles  S.W.  of  New  York  ;  it 
is  about  14  miles  long,  and  its  greateft  breadth  is  about  8 
miles ;  the  area  is  about  77  fquare  miles,  or  49,280  acres. 
It  is  bounded  on  the  N.  and  W.  by  Newark  bay  and  Brunf- 
wick  river ;  £.  and  S.  by  Hudfon  river  and  the  Atlantic 
ocean.  Its  fouthern  extremity  is  in  N.  lat.  40^  ac/,  and 
the  weftem  extremity  16'  W.  long,  from  New  York. 

The  towns  are,  Caftletown,  containing  1501  inhabitants  ; 
Northfteld,  including  1595 ;  Southfield  1007,  and  Weftfield 
1444  inhabitants ;  the  whole  population  being  5347,  and 
the  number  of  eledtors  509.  The  county  of  Kichmond  is 
hilly  and  broken,  including  fome  extenfive  tra^s  of  good 
arable  land.  Its  infular  fituation,  and  the  benefit  it  affords  to 
mariners,  have  given  it  celebrity,  and  feveral  privileges  to  its 
inhabitants.  The  furrounding  waters  abound  with  a  variety 
of  iiih.  The  quarantine  ground  for  ihips  entering  the  port 
of  New  York  lies  in  this  county.  It  fends  one  member  to 
the  houfe  of  affembly. 

Staten  Land,  an  ifland  at  the  extremity  of  South 
America,  feparated  from  Terra  del  Fuego  by  the  ftrait  of 
Le  Maire.  In  the  appearance  of  Staten  Lana,  when  Cook 
vifited  it  in  January  1769,  he  did  not  difcover  the  wildneis 
and  horror  afcribed  to  it  in  the  account  of  lord  Anfon's 
voya^.  On  the  N.  fide,  Hawkefworth  fays*  in  his  detail 
of  this  voyage  (vol.  ii«  p.  64.),  are  the  appearances  of  bays 
or  harbours ;  and  the  land  was  deftitute  neither  of  wood 
nor  verdure,  nor  was  it  covered  with  fnow.  The  ifland 
feemed  to  be  about  12  leagues  in  length,  and  5  broad.  On 
occafion  of  another  voyage  he  vifited  it  in  January  1775,  and 
gives  the  following  account  of  it.  (Second  Voyage,  vol.  ii. 
p.  200.)  Staten  Land  lies  nearly  £.  by  N.  and  W.  by  S.» 
and  is  ten  leagues  long  in  that  dire6Uon  ;  and  no  where  above 
three  or  four  league^ l>road.  The  coaft  is  rocky,  much  in* 
dented,  and  feemed  to  form  feveral  bays  or  inlets.  It  fliews  a 
furface  of  craggy  hills  which  fpire  up  to  a  vaft  height,  efpeci- 
ally  near  the  weft  end.  Except  the  craggry  fummits  of  the 
hills,  the  greateft  part  was  covered  with  trees  and  fhrubs,  or 
fome  fort  of  herbage,  and  there  was  little  or  no  fnow  on  it. 
The  currents  between  Cape  Defeada  and  Cape  Horn  fet  from 
W.  to  E.,  that  is,  in  the  fame  dire£Uon  as  the  coaft  ;  but  they 
are  by  no  means  confiderable.  To  the  £•  of  the  oape  their 
ftrength  is  much  increafed,  and  their  dire6bion  is  N.£.  to* 
wards  Staten  Land.  They  are  rapid  in  Strait  Le  Maire,  and 
along  the  S.  coaft  of  Staten  Land,  and  fet  like  a  torrent 
round  Cape  St.  John,  where  they  take  a  N.W.  direction,  and 
continue  to  run  very  ftrong  both  within  and  without  New 
Year's  Ifles.     S.  lat.  54°  40^.     W.  long.  6$°. 

STATER,  an  ancient  filver  coin,  weighing  four  Attic 
drachms,  and  ^i^orth  about  three  (hiUings  or  three  {hilling 
and  a  penny  fterling.     See  Drachm. 

There  was  alfo  a  gold  coin  under  this  name :  that  of 
Cyzicus  was  much  valued,  having  on  one  fide  tlie  figure  of 
a  woman's  head,  and  on  the  other  that  of  the  head  of  a  lion  ; 
in  weight  it  was  equal  to  two  drachnu,  and  in  value  to 
twenty-eight  filver  drachms  of  Athens.  The  gold  ftater  of 
Athens  was  equal  in  value  to  twenty  drachms,  and  a  drachm 
of  gold  was  equal  to  about  ten  of  filver. 

The  x^*^^^9  go^  piece,  gold  ftater,  or  **  Phihppus,"  as  it 
was  called  in  compUment  to  Phihp  of  Macedou,  was  a  di* 
drachm ;  and  there  is  reafon  to  believe,  that  it  pafied  for 
twenty  filver  drachms  on  its  firft  appearance  ;  but  in  later 
times  for  twenty-five  Greek  dracbmss,  or  Roman  denarii. 
That  the  gold  coins  of  Philip,  calkd  <<  Philippi/'  were  di* 

drachmsy 


ling', 
haff 


S  T  A 

dncfanify  we  know  from  ancient  authors^  and  from  the  great 
number  of  them  that  ftill  remain  ;  and  that  the  x^vtro^f  or  chief 
gold  coin  of  Greece,  was  of  the  fame  weightt  is  alfo  evident 
nrom  ancient  authors.  Being  of  twenty  /liver  drachmas,  it  was 
Anciently  worth  15/. ;  but  valuing  gold  now  at  a  medial  price 
of  4/.  fir  ounce,  it  is  intrinfically  worth  i/.  at  prefent.  But 
we  have  larger  gold  coins  than  the  x?!^*^^*  ^^  didrachn^* 
The  ^ixs*'^'^  o^  Alexander  and  of  Lyfimachus  weighs  its 
double,  or  about  two  hundred  and  uxty-fix  grains,  and 
pafled  for  forty  lilver  drachmas,  or  i/.  icxf.;  now  worth  2/. 
Of  Lyiimachus,  Antiochus  III.,  and  of  fome  of  the  Egyp- 
tian monarchsy  we  have  even  the  WIpo&ratTHf,  or  quadniple 
Xg'^^^t  ^"^ighing  about  five  hundred  and  thirty  grains,  and 
current  for  eighty  drachmas  of  filver,  3/.,  now  worth  4/.  fter- 
Une«  We  have  alfo  minuter  coins,  fuch  as  the  iiV*x^0'o(»  or 
the  xf«^»  ®^  Hiero  I.  of  Syracufe,  and  of  Pyrrhus, 
h  weighed  three  drachmas,  and  paffed  for  ten  filver 
drachmas,  or  7/.  6J. ;  now  worth  io/« :— alfo,  the  nla^lo* 
XC«vo(»  or  quarter  of  the  Philippus,  of  Philip,  Alexander,  and 
Lyfiaoachus,  weighing  tfairty-three  grains,  and  pafling  for 
five  drachmas  of  filver,  u.  9^.,  now  worth  intrinfically  5/. ; 
and  alfo  gold  coins  of  Greece  ftill  fmaller,  and  which  could 
not  have  pafied  for  more  than  two  drachmas  of  filver. 

STATE  RA  RoMANA,  or  fteelyard,  a  name  given  to  the 
Roman  balance. 

STATES,  a  term  applied  to  the  feveral  orders,  or  clafles, 
of  a  people,  affembled  to  confult  of  matters  for  the  public 
good.     See  Estate.  « 

States-oenbral,  the  name  of  an  \|rembly,  confifting, 
under  the  former  government,  of  the  deputies  of  the  Seven 
United  Provinces. 

In  this  affembly,  the  deputies  of  each  province,  of  what 
number  foever  £hey  were,  had  only  one  voice,  and  were 
efteened  as  but  one  perfon,  the  votes  being  ?iven  by  pro- 
vinces. Each  province  prefided  at  the  aflembly  in  its  turn, 
according  to  the  order  fettled  among  them :  Guelderlaud 
prefided  firfl,  then  Holland,  &c. 

This  afiemblv  was  the  reprefentative  of  the  fovereiflrnty  of 
the  Union,  which  refided  properly  in  the  general  aflembly 
of  the  fiates  themfelves  of  all  the  leveral  provinces ;  but  as 
that  aflembly  ordinarily  confiflsed  of  feven  or  eieht  hundred 
perfons,  it  was  refolved,  after  the  departure  of  the  earl  of 
Leioeiker,  in  order  to  avoid  expence,  and  the  confufion  of 
fo  numerous  a  body,  that  the  provincial  eftatetf  fliould,  for 
the  future,  be  ordinarily  reprefented  by  their  deputies,  under 
the  name  of 'the  States-general ;  who  were  always  to  refide 
at  the  Hague,  and  who  alone  were  called  ftates-general. 

StateS'GKVKKAl  rf"  France^  aflemblies  which  wetc  firfb 
called  A.D.  1302,  and  were  held  occafionall^  from  that  pe- 
riod to  the  year  161 4,  when  they  were  difcontinued,  till 
they  were  fummoned  again  at  an  interefling  period,  viz,  in 
the  year  1789.  (See  Francs.)  Thele  fkates-general, 
however,  were  very  different  from  the  ancient  aflemblies  of 
the  French  nation  under  the  kings  of  the  firft  and  fecond 
race.  There  is  no  point  with  refpeA  to  which  the  French 
antiquaries  are  more  generally  agreed,  than  in  maintaining 
that  the  ftates-general  had  no  iuffirage  in  the  paifing  of  laws^ 
and  poflefled  no  proper  jurifdidion.  The  whole  tenor  of 
the  Fiench  hiftory  confirms  this  opinion.  The  form  of  pro- 
ceeding in  the  ftates-general  was  this :  the  king  addrefled 
hamfelf  to  the  whole  body  aflembled  in  one  place,  and  laid 
before  them  affairs  on  account  of  which  he  had  fummoned 
them.  The  deputies  of  each  of  the  three  orders,  of  nobles, 
of  dergy,  and  of  the  third  eftate,  met  apart,  and  prepared 
their  **  cahier,"  or  memorial,  containing  their  anfwer  to 
the  propofitioas  which  had  been  m^  to  them,  together 
with  the  reprefentations  which  they  thought  proper  to  lay 
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before  the  kin?.  Thefe  anfwers  and  reprefentations  were 
confidered  by  the  king  in  his  council,  and  generally  gave 
rife  to  an  ordonnance.  Thefe  ordonnances  were  not  ad- 
drefled to  the  three  eltates  in  common.  Sometimes  the  king 
addrefled  an  ordonnance  to  each  of  the  eflates  in  particular. 
Sometimes  he  mentioned  the  aflembly  of  the  three  eftates. 
Sometimes  mention  is  made  only  of  the  aflembly  of  that 
eftate  to  which  the  ordonnance  is  addrefled.  Sometimes  no 
mention  at  all  is  made  of  the  aflembly  of  eftates  which  fug. 
gefted  the  propriety  of  enafting  the  law.  Thus  the  ftates- 
general  had  only  the  privilege  of  advifing  and  remonftrating ; 
the  legiflative  authority  refided  in  the  king  alone. 

States  qJ  Holland^  an  aflembly  confifting  of  the  deputies 
of  the  council,  or  colleges  of  each  city  ;  in  which  refided 
the  fovereignty  of  that  province. 

Origina^,  none  but  the  nobility,  and  the  fix  principal 
cities,  had  feats,  or  voices,  in  the  ftates.  Afterwards  they  * 
were  the  deputies  of  eighteen  cities.  The  nobility  had  the 
firft  voices,  which  were  pronounced  by  the  grand  penfionary, 
as  penfionary  of  their*  order.  The  other  provinces  of  the 
Union  had  likewife  their  ftates,  reprefeating  their  fove- 
reignty,  deputies  from  which  made  what  they  called  the 
States-general. 

STATESBURG,  in  Get^n^hy,  a  poft-town  of  South 
Carolina,  and  the  capital  of  Clermont  county,  on  the  E. 
fide  of  Beech  creek,  which  unites  with  Sharks  creek,  and 
difcharges  itfelf  into  the  Wateree,  a  few  miles  below  the 
town*  It  contains  10  or  12  houfes,  a  court-houfe  and  gaol ; 
20  miles  S*  by  E.  from  Camden. 

STATES'-LAND,  a  townfliip  of  Hancock  county,  in 
the  diftn6t  of  Maine,  containing  71  inhabitanu. 

STATESVILLE,  a  poft-town  of  Iredell  county,  in 
North  Carolina ;  ^i  miles  from  Waftiington. 

STATHEL,  in  ^griculturef  a  term  fometimes  employed 
to  fignify  any  fort  of  ftaddle  for  either  corn,  hay,  ftraw, 
or  any  other  kind  of  farm  produce.  See  Staddle  and 
Stand. 

STATHENI,  in  Ancieni  Geography^  a  people  of  India, 
m  the  number  of  thofe  who  were  fubjugated  by  Alex* 
ander. 

STATHEtJSIS,  formed  of  raOct/M,  /  heat,  a  word  ufed 
by  the  old  writers  to  exprefs  the  torrefafUon,  or  roaftiug  of 
fome  medicines  before  a  flow  fire,  as  is  done  frequently  at 
prefent  with  rhubarb,  &c. 

STATHOLDER.    See  Stadtholder. 

STATICAL  Baroscope.    See  Baroscope  and  Ba- 
I  rometkr. 

Statical  is  fometimes  applied  in  a  peculiar  fenfe  to  the 
experiments  made  as  to  the  quantity  of  perfpiration,  and 
other  excretions  of  the  human  body. 

We  have  a  very  particular  account  of  fome  experiments 
of  this  kind  in  the  Philofophical  Tranfadions,  N°  472,  or 
Abr.  vol.  ix.  p.  475,  made  by  Dr.  John  Lining  of  Charles 
Town,  in  South  Carolina. 

Statical  Hygrojcope*     See  Hygroscope. 

STATICE,  in  Botany,  a  name  adopted  from  the  Greeks, 
whofe  r«T*x»i  is  reported  to  have  been  fo  called  from  r*Ti^«, 
to  fiopy  or  arrejt,  oecaufe,  of  its  aftringent  quality.  What 
the  ancient  plant  may  have  been,  can  fcarcely  be  guefled 
with  any  probability.  The  modem  apphcation  of  the  name 
to  our  Thrift,  or  Sea-GiUiflower,  feems  to  have  originated 
with  Dalechamp,  whom  Toumefort  followed.  Hence  it 
has  become  appropriated  to  a  fine  and  extenfive  genus, 
whofe  wiry  and  entangled  ftems,  fo  well  formed  to*  impede 
the  progrefs  of  a  foot  pafl'enger,  may  literally  almoft  juftify 
its  prefent  ufe. — ^Linn.  Gen.  153.  Schreb.  205.  Willd, 
Sp.  PI.  V,  I.  1C22.  Mart.  Mill.  Did.  v.  4.  Sm.  Fl. 
'  C  Brit. 
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Brit.  340.  Prodr.  Fl.  Grsc.  Sibth^  v.  i.  210.  Ait. 
Hort.  £Lew.  v.  2.  1*79.  Purfli  212.  Juff.  92.  Tourn. 
t.  177.  Lamarck  Illuftr.  t.  219.  Gsrtn.  t.  44.  (Li- 
monium;  Tourn.  t.  177.)  —  Cbuii  and'  order,  PenianJria 
Pentagyma^  Nat.  Ord.  Aggregate^  Linn.  Piun^agine^f 
Juff.  ' 

Gen.  Ch.  CaJ,  Involucrum  different  in  the  different 
fpeciefl.  Perianth  inferior,  of  one  leaf,  funnel-fliaped ;  its 
tube  contraded;  limb  undivided,  plaited,  membranous, 
dry,  and  permai^nt.  Cor.  funnel-fhaped,  of  five  petals, 
tapering  downwards,  combined  at  the  bafe,  dilated  up- 
wards, obtufe,  fpreading.  Siam,  Filaments  five,  awl- 
ihaped,  fhorter  than  the  petals,  and  inferted  into  their 
claws;  anthers  incumbent.  PtJl.  Germen  very  minute; 
flyles  five,  thread-fliaped,  fpreadmg ;  ftigmas  acute.  Peric* 
Capfule  oblong,  fomewhat  cylindrical,  membranaceous, 
with  five  points,  of  one  cell,  fplitting  at  the  bafe  only  into 
five  valves,  clothed  with  the  permanent  calyx,  and  crowned 
with  its  filmy  border.     Seed  lolttary,  elliptic-oblong. 

£ir.  Ch.  Calyx  of  one  leaf,  undivided,  with  a  plaited 
filmy  border,  petals  five.  Capfule  fuperior,  of  one  cell, 
of  five  valves  at  the  bafe.     Seed  folitary. 

Obf.  Limomum  of  Touniefort,  the  numerous  recently 
diiUnguifbed  or  difcovered  fpecies  of  which  sow  compofe 
the  bulk  of  the  genus  before  us,  was  charafterized  by  its 
difoerfed,  not  capitate,  flowers. 

The  fj^cies  of  Statice  in  the  Spedtt  Planianm  of  Linnaeus 
are  14 ;  in  the  laft  edition  of  S^,  Veg.  22.  WiUdenow 
has  37,  to  which  five  are  added  in  the  Prodr.  FL  Gr£C*t 
and  one  in  Purih.  Three  are  natives  of  Britain.  They  are 
nearly  all  perennial,  herbaceous,  rarely  (hrubby ;  natives 
chiefly  of  Europe  or  Africa,  two  only  being  found  in  North 
America.  Their  habit  is  rigid.  Lea%cs  fimple,  moiUy 
radical,  generally  entire  and  undivided.  Flowers  copious, 
retaining  much  of  their  colour  and  beauty  when  dried.  We 
ihall  particularize  all  the  Britifli,  as  well  as  the  new  fpecies, 
interlperfing  fome  of  the  moil  beautiful  or  remarkable  ones 
befides. 

S.  jtrmeria*  Common  Thrift,  or  Sea-Gilliflower.  Linn. 
Sp.  PI.  394.  Willd.  n.  1.  Fl.  Brit.  n.  i.  Engl.  Bot. 
t.  226.  (Caryophyllus  marinus  minimus;  Lob.  Ic.  452. 
Ger.  Em.  602.) — Stalks  fimple,  capitate.  Leaves  linear. 
Awns  of  the  calyx  minute. — Native  of  muddy  fea-fhores, 
marine  rocks,  or  moift  boggy  fituations  on  the  loftieii 
mountains,  throughout  Europe,  as  well  as  of  the  fea-coaft 
6f  North  America,  flowering  in  July  and  Auguft.  Light- 
foot  well  denominates  it,  for  this  reafon,  <<  the  moft  humble 
and  mott  lofty  of  plants."  It  alfo  bears  the  fmoke  of  Lon- 
don better  than  moft  plants,  and  from  its  thriving  in  almoft 
any  fituation,  has  obtained  the  name  of  Thrift.  It  often 
ferves  for  edgings  in  country,  as  weU  as  town,  gardens. 
The  wooidy  root  bears  thick  tufts  of  lax,  linear,  channelled, 
fmooth,  deep-green  Ua^s.  The  Jlidh  are  about  a  fpan 
high,  fimple,  round,  each  invefted,  at  their  firft  protrufion, 
by  a  tubular  membrane,  foon  torn  from  its  bafe,  and  carried 
up  along  with  the  terminal  round  head,  of  numerous,  pink, 
inodorous  fionuers^  whofe  bafe  is  furrounded  with  an  tn- 
volttcrum  01  many  leaves,  in  three  rows.  The  permanent 
calyx  is  of  a  pale  (hining  brown,  or  nearly  white,  its  points 
tipped  with  five  minute,  fcarcely  rough,  awns.  We  are 
not  fatisfied  that  the  larger  plant,  made  the  leading  variety 
in  WiUdenow  and  Aiton,  and  figured  likewife  in  LobePs 
Iconei  452,  may  not  be  a  diftiad  fpecies ;  perhaps  the  fol- 
lowing. 

S.  aHiaeea,  Garlick-like  Thrift.  Cavan.  Ic.  v.  2.  6. 
t.  109.  Willd.  n.  3.  Sm.  Fl.  Grsec.  Sibth.  t.  294,  un- 
publiflied.— -Stalk  fimple,  capitate.    Leaves  linear-ianceo* 


late,  fomewhat  thrce-ribbed.  Awiitf  of  the  calyt  rigiijf^ 
rough. — Found  by  Cavanilles  on  various  mountains  of  Spain^ 
and  by  Sibthorp  on  mount  Atbps  and  Hymettus.  The 
herbage  is  larger  than  the  laft  ;  the  Uavet  more  or  lefs  lanceo- 
late. Heads  oi  Jlowers  hardly  fo  large,  entirely  white  in 
the  Greek,  as  well  as  Spaniih,  fpecimens ;  the  ealyx  having^ 
in  thofe  of  Dr.  Sibthorp  a  hairy  tube,  not  defcribed  hj 
Cavanilles  :  its  awns  are  elongatea  and  rough. 

S.  Limonium.  Common  Sea-Lavender  Thrift.  .Linn. 
Sp.  PI.  394.  Willd.  n.  6.  Fl.  Brit.  n.  2.  Engl.  Bot. 
t.  102.  Fl.  Dan.  t.  315.  (Limonium,  et  L.  parvum  ; 
Ger.  Em.  411.) — Stalk'panicled,  round.  Leaves  obovato- 
lanceolate,  fmooth,  without  ribs,  tipped  vrith  a  decurrent 
awn. — Common  about  muddy  fea-fhores  throughout  Europe^ 
from  Sweden  to  Greece,  flowering  in  July  and  Auguft. 
(See  Limonium).  This  fpecies  varies  greatly  in  fize  and 
luxuriance,  or  perhaps  fome  of  its  reputed  varieties  ought 
to  be  confidered  as  diftindi.  Ufually  its  leaves  are  three  or 
four  inches  long  and  one  broad,  tapering  downward,  lea- 
thery, fomewhat  waved,  very  fmooth,  rather  glaucous* 
Stali  near  a  fpan  high,  hard  and  rigid,  panicled,  brafteatedy 
its  branches  ending  in  clofe  imbricated  JVies  of  handfome 
blue  Jlowertf  whofe  calyx  is  pale  pink  m  a  recent  ftate« 
white  when  dry,  deftitute  of  awns ;  its  tube  clofely  en- 
veloped in  a  fi.out,  flieathing,  membranous-edged  mvolucrum, 
of  a  fiugle  leaf. 

S.  caroSniana.  Carolina  Sea-Lavdhder  Thrift.  Walt. 
Carol.  118.  Pur(h'n.  2. — *<  Stalk  round.  Panicle  much 
branched,  divaricated.  Calyx  acute.  Leaves  lanceolate- 
oblong,  bluntifh,  fmooth,  flat-edged." — In  falt-marfhes 
alone;  the  fea-coaft,  from  New  Jerfey  to  Carolina,  flowering 
in  Auguit  and  September.  Flowers  blue.  Purjh.  We 
are  not  certain  of  liaving  feen  this  fpecies,  which  Linnseus 
appears  to  have  confounded  with  the  lad.  Mr.  Walter  ob- 
ferved  the  reparation  of  the  capfule  into  five  valves  at  the 
bafe;  a  charader  of  Juffieu's  Plumbagines.  See  that 
article. 

S.  helMfotta.  Daify-leaved  Thrift.  Sm.  Prodr.  Fl. 
Gnec.  Sibth.  n.  733.  Fl.  Grsec.  t.  295,  unpublifhed.-— 
Stalk  panicled,  round.  Leaves  obovato-fpatulate,  abrupt, 
fmooth.  Calyx  bluntifli,  without  awns.  —  Gathered  by 
Dr.  Sibthorp,  on  the  (hores  of  Rhodes,  and  feveral  iflands 
in  the  Archipelago.  The  root  is  woody,  crowned  with  large 
tufts  of  fpreading,  ereen,  abrupt  or  emarginate  leaves$  an 
inch  or  inch  and  half  long,  convex  at  the  edges,  very  fmooth. 
Stalk  a  foot  high,  panicled  copioufly  nearly  from  top  to 
bottom,  rather  zigzag.  Flowers  purple,  loofely  fpiked* 
Calyx  with  a  hairy  tube,  and  white  limb,  with  five  brown 
ribs.     Petals  emarginate. 

S.  globularifoRa^  Globularia-Ieaved  Thrift.  Desfont. 
Atlant.  V.  I.  274,  by  the  defcription.  Sm.  Prodr.  FL 
Grace.  Sibth.  n.  734.  Fl.  Grace,  t.  296,  unpublifiied. 
(Limonium  medium,  globulariae  folio ;  Barrel.  Ic.  t.  793, 
794.) — Stalk  panicled,  round;  with  level-topped  branches. 
Leaves  obovato-fpatulate,  pointed,  fmooth.  Calyx  acute* 
— Native  of  Barbary  and  Sicily,  by  the  fea-fide.  The 
leaves  are  more  elaucous  than  m  the  laft,  fomewhat  bor- 
dered, acute,  and  tipped  with  a  (harp  point.  Branches  of 
the  panicle  (horter,  more  denfe  and  level-topped.  Flowers 
rather  fmaller,  and  of  a  lighter  purple.  Cmyx  hairy,  and 
fimilarly  coloured,  but  the  fegments  of  its  limb  much  nar- 
rower, more  taper  and  acute.  The  common  Jhwer-fialk 
does  not  begin  to  braach  fo  near  the  bafe,  nor  is  it  fo 
ftout. 

S.  fpathulata.  Spatula-leaved  Thrift.  Desfont.  At- 
lant.  V.  I.  275.  Sims  in  Curt.  Mag.  1. 1617.  Ait.  Ejrit. 
375.— 'Stalk  panicled,  round.    Flowers  clolely  fpiked,  adi 
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terned  upwards.  Calyx  blundih.  Leaves  fpatttlate»  ob- 
tofe,  poiQtlefs,  fmooth)  glaucous. — Native  of  the  coaft  of 
Barbary.  Flowered  in  Auguft  181I9  in  the  garden  of 
Mr.  W.  Pringle  at  Sydenham.  Mr.  Alton  marks  it  as  in- 
troduced  in  1804.  This  differs  from  the  iaft  in  having 
l»loot  leaves^  vrithout  points,  in  which  refpedi  it  alfo  differs 
hom  S.  Limcmumf  and  a  reputed  variety  thereof,  found  on 
the  coaft  of  England,  which  lad  is  perhaps  Barrelier's 
t.  789,  and  very  nearly  accords  with  our  prefent  plant,  in 
its  crowded  fpikes  of  ^flowers  twice  the  fize  of  the  lad,  and 
m  much  lefs  branched  Jiali,  We  have  not  been  able  to 
afccrtain  how  far  this  and  Vahl's  auricuUfolutf  Willd.  n.  12, 
are  diftin^.  Specimens  from  Narbonne,  fnppofed  to  be 
die  latter,  9gKe  in  every  thing  with  the  figure  of  jpatiukuaf 
except  in  having  a  point  to  the  leaf. 

S.  laii/o£a.  Broad-leaved  Thrift*  Sm.  Tr.  of  Lino. 
See.  T.  I.  250.  WiUd.  n.  9.  Ait.  n.  7.  (Limonium 
iblio  Eoalse,  flabellis  tenuiffimis  ramoiiffimis,  floribus  parvis 
csnileis  ;  Gerber's  MSS. )  —  Stalk  panicled,  very  much 
branched*  roueh.  Leaves  downy,  with  minutely  ftarry 
hairs.  Calyx  tomewhat  pointed,  without  awns* — Native  of 
Ruffian  Taitary,  on  the  banks  of  the  Don,  near  Afoph. 
It  flowered  in  Sion  gardens,  under  the  care  of  Mr.  Hoyt 
in  17889  as  mentioned  in  the  Linnsean  Tranfa^ions,  fo  that 
the  date  of  1701  in  Hort.  Kew.  is  an  error,  though  the 
name  of  Mr.  ^1,  as  the  introducer  of  the  plant,  is  pro- 
bably ri|rht.  This  fpecies  is  diftingrniihed  by  the  great  fize 
of  its  oblong  kavest  a  foot  or  more  in  length,  befprinkled 
with  ftarry  tufts  of  foft  hairs,  and  the  vaft  profufioa  of  its 
fmall  blue  jbfiwrr,  which  compofe  a  fpreading,  rather  bvel- 
lopped,  taaiclef  often  two  feet  wide.  It  is  a  hardy  pe- 
rennial, towering  ftom  May  to  July.  Willdenow  gives  as 
a  fynonym  S»  coriariof  Pallas  Ind.  Fl.  Taur.  and  remarks 
thi^  the  lower  branches  are  barren,  as  in  ^.  rOieulata  and 
others.  This  is  net  very  evident  in  our  fpecimens,  though 
it  may  poflEbly  be  fo. 

S.  oiifoGa.  Olive.leaved  Thrift.  Sm.  Prodr.  Fl.  Gnec. 
n.  73  5»  excluding  probably  the  fynonym  of  Willdenow. 
(Parvam  Limonium  narbonenfe  oleaefolium ;  Lob.  Ic.  295. 
Limonium  parvum ;  Ger.  £m.  411.)-^  Stalk  panicled, 
round;  its  lower  branches  barren.  Leaves  oblong-fpatu* 
late,  obtufe,  fmooth,  with  fcarcely  any  point. — Native  of 
the  fea-eoafts  of  the  fouth  of  France,  Italy,  and  Greece, 
The  roDifr  are  woody  and  tufted.  Leaves  an  inch  or  inch 
and  half  long,  not  above  a  quarter  of  an  inch  broad  in  any 
part ;  tapering  at  the  bafe ;  minutely  dotted  on  both  fides ; 
a  little  hooked,  or  reflexed,  but  not  awned,  at  the  ex- 
tremity. Sfems  a  foot  high,  more  or  lefs,  roughifh ;  their 
'  branches  copious,  zigzag  and  fomewhat  divaricated,  about 
half  of  them  all  naked  and  barren ;  the  upper  ones  bearing 
level-topped*  rather  lax,  JpUei  of  lender  Jhwertp  all  turn^ 
one  way/  Tube  of  the  calyx  flender^  hairy ;  the  fegments 
of  its  limb  ovate,  acute,  awnleft. 

S.  Scboicnuu  Many-forked  Thrift.  Cavan.  Ic.  v.  x. 
l*j,  t.  50.  Sm«  Prpdr.  Ft.  ,Gntc*  n.  736.  (Limonium 
minus  oleae  folio,  voXvxXa^ ;  Barrel.  Ic.  t.  790.) — Stalk 
tttdif  panicled  $  its  branches  rough  with  points ;  Uie  lower 
ones  )>arren,  in  many  capillary  fegments.  Leaves  obovate, 
ijnootb. — Native  of  Spain,  about  two  miles  from  Madrid, 
according  to  Cavanilles.  Dr.  Sibthorp  found  it  in  Greece. 
The  leaves  are  four  times  as  larffe  as  the  Iaft,  and  perfedly 
obtuie.  Siem  eighteen  inches  high ;  its  lower  branches  re- 
peatedly and  minutely  forked,  almoin  like  $•  reticukUay  but 
not  proftrate.  It^orefcence  like  the  Iaft.  Calyx  with  a  hairy 
tttbe.  Flowers  pale  blue.  Willdenow  quotes  Barrelier's 
t.  799  for  his  tJeafoBa;  a  fpecies  whofe  branches  are  de- 
Ccribed  as  angular  and  winged,  and  wUchy  therefore,  does 


not  anfwer  to  Scopoli's  okafoBat  I>el.  Infub.  v.  i.  t.  10, 
nor  are  we  able  to  determine  what  Willdenow  intended. 

S.  reticulata,  '  Matted  Thrift  or  Sea-Lavender.  Linn. 
Sp.  PI.  394.  Willd.  n.  16.  Fl.  Brit.  n.  3.  Engl.  Bot. 
t.  328.  HLill  Fl.  Brit,  t,  2J.  f.  2. — Stalk  proftrate,  pa- 
nicled, zigzag ;  its  branches  rough  with  points ;  the  lower 
ones  barren.  Leaves  wedge-fliaped,  rather  acute,  without 
points. — Native  of  falt-marflies  on  the  north  coaft  of  Nor- 
folk,  flpwering  copiouily  in  July  and  Auguft.  It  is  alfo 
found  in  the  louth  of  Europe.  This  is  fmaller  than  the 
Iaft,  and  differs  in  having  the^Aiix  quite  proftrate,  their 
barren  branches  much  ftouter,  matted  and  entangled  to- 
gether. Flowers  light  purple,  few  in  esLch  Jpiie,  Calyx 
hairy  below.  Willdenow  makes  the  preceding  a  variety  of 
this,  nor  can  we  be  pofitive  of  the  contrary. 

S.  pahnaris.  Humble  Frofted  Thrift.  Sm.  Prodr.  Fl. 
Grace,  n.  757.  Fl.  Grace,  t.  297,  unpubUfhed. — Rough 
with  hoary  dots.  Stalk  panicled,. round,  ere6^,  and  rather 
clofe.  Leaves  fpatulate,  obtufe. — Gathered  by  Dr.  Sib- 
thorp on  the  fea-coaft  of  Afia  Minor.  The  root  is  woody» 
crowned  with  many  tufts  of  numerous  fpreading  leaves  about 
an  inch  long,  frofted  as  it  were,  and  rough  with  tubercles^ 
like  the  whole  herbage.  Stems  many,  three  or  four  inches 
high,  compofed  of  four  or  five  alternate,  ere6i,  fimple,  lax 
jpihes  of  handfome  pink  fiowersf,  without  any  barren  or 
forked  branches.  The  calyx  is  .fmooth,  brown,  with  (hort 
ovate  fegments. 

S.  ecUoides.  Buglofs-leaved  Thrift.  Linn.  Sp.  PL  394, 
excluding  Magnol's  fynoqym.  Willd.  n.  17  ?  Ait.  n.  13  > 
Fl.  Grasc.  t.  298,  unpubliftied. — Rough  with  hoary  dots. 
Stalk  panicled,  round,  jointed,  very  much  branched,  zig- 
zag, diyaricated.  Leaves  fpatulate. — Native  of  the  fhores 
of  Cyprus  and  Crete.  The  root  is  ftrone  and  woody, 
crowned  with  many  rofe-like  tufts  of  frofted  leaves,  much 
like  the  Iaft.  The  ^fiemst  'however,  are  very  different,  a 
foot  or  more  in  height,  bu(hy,  repeatedly  branched,  ftout, 
and  ftrongly  divaricated,  almoft  at  rignt  angles.  Sfihs 
very  zigzag  and  lax.  Flowers  light  purple.  Calyx  with 
a  hairy  tube,  and  white  obtufe  limb,  whofe  fegments  are 
very  mallow.  Linnxus  confounded  this  with  the  following, 
which  he  appears  to  have  known  ftom  Magnol's  wonc 
only. 

S.  arlftata.  Awned  Annual  Thrift.  Sm.  Prodr.  Fl. 
Grace,  n.  739.  Fl.  Grace,  t.  299,  unpublifhed.  (Li- 
monium minus  annuum,  bullatis  foliis,  vel  echioides ;  Magn. 
Monfp.  157.  t.  156.  Toum.  Inft.  342.) — Stalk  panicled, 
round,  dotted;  its  branches  loofely  fpiked.  Leaves  obo- 
vate, rough.  Calyx  of  the  fruit  awned. — Native  of  the 
fea-(hores  of  the  fouth  of  France,  and  ifiand  of  Cyprus. 
The  root  is  fimple,  fmall,  and  annual.  Leaves  feveral, 
radical,  an  inchj  or  two  long,  green,  rough  with  tubercles^^ 
Stalks  (everal,  from  fix  to  twelve  inches  high,  ere6l,  branch* 
ing  from  near  the  bottom  into  numerous  long,  flender, 
fpreading,  lax  fiikes  of  fmall  pink  flowers.  Calyx  with  a 
fmooth  tube ;  its  membranous  limb  fo  delicate,  that  it  fooQ 
leaves  the  ftrong  brown  ribs,  in  the  form  of  naked  awns. 

S.  fpectofa,  Plantain4eaved  Thrift.  Linn.  Sp.  PI.  39c. 
Willd.  n.  18.  Ait.  n.  14.  Curt^  Mag.  t.  656.  (S. 
n.  IC  ;  Gmel.  Sib.  v.  2.  221.  t.  91.  f.  i.) — Stalk  panicled ; 
its  branches  angular  and  fomewhat  winged.  Flowers 
crowded.  Brafteas  dilated,  pointed,  longer  than  the  blunt 
crenate  calyx.  Leaves  obovate  or  lanceolate,  pointed.—- 
Frequent  throughout  Siberia,  in  open,  dry,  hilly  placet. 
GmeSn,  Sometimes  feen  in  our  gardens,  but  feldom  long 
preferved.  The  root  is  marked  as  biennial.  The  leaves  are 
roughifli  to  the  touch,  ufually  about  two  inches  long  and 
one  oroad.    Stalk  ftom  fix  to  eighteen  inches  high,  ered  ; 
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fimplcy  nakedy  and  almolk  rouRd,  in  the  lower  part;  but 
terminating  in  a  large,  angular-branched,  denfe  panicle^  of 
handfome  pink  Jlowers.  General  and  partial  hraSeas  ovate 
with  a  (harp  point,  the  latter  mod  dilated  and  membranous 
at  the  edges.  Tube  of  the  calyx  hairy,  concealed,  like  the 
Dattiih  invotucrumf  by  the  braf^eas ;  its  limb  white,  mem- 
branous, obtufe,  crenate,  not  lobed,  nor  awned. 

S.  confpicuay  Curt.  Mag.  t.  1629,  appears  to  us,  with' 
out  any  doubt,  a  variety  of  this  with  narrow  leaves ;  there 
being  in  reality  no  material  difference  in  the  braSeas. 

S.  arborea.  Tree  Thrift.  —  Stem  arboreous,  leafy. 
Leaves  obovate,  ftalked.  Flower-ilalks  panicled ;  their 
branches  angular  and  winged.  Flowers  crowded.  BraAeas 
ovate,  (heathing,  much  ihorter  than  the  in volucrum.— -Ga- 
thered on  the  maritime  rocks  at  Buraao  and  Rambla  in  the 
ifle  of  Teneriffe,  by  Mr.  Maffon,  whofe  fpecimen,  given  to 
the  younger  Linnieus,  is  marked  <*  Statice  arhorea  of  So- 
lander ;''  but  we  find  nothing  publifhed  under  this  name. 
The  Spaniards  call  the  plant  Stempreviita  del  mar.  The 
fiem  is  iaid  to  be  arborefcent,  fix  feet  high.  The  branches 
are  round,  woody,  one-third  of  an  inch  in  diameter,  fcarred 
with  the  crowded  bafes  of  old  foot^alksy  refembhng  thin 
annular  ^i^/oj.  Leaves  fix  or  eight  at  the  end  of  each 
branch,  fpreading  every  way,  two  or  three  inches  long,  and 
about  half  as  broad,  obtule,  fmooth ;  wavy  at  the  edges ; 
tapering  at  the  bafe  into  a  rigid  angular  foot/lalky  dilated 
and  claipinfir  the  item  at  the  bottom.  Fhwer-Jtalh  terminal^ 
folitary,  a  foot  or  more  in  length,  comprefled  and  winched, 
bearing  a  very  large  compound  corymbofe  famck^  of  in- 
numerable crowded  fionvers^  whofe  partial  flalks  are  dilated 
into  a  wedge-fhapedy  leafy,  two-lobed  form.  SraSecu  fhort, 
ovate,  membranous,  the  partial  ones  in  pairs,  (heathing  the 
bafe  of  the  involucrum^  which  is  thrice  their  length,  invoIutCf 
coriaceous  and  ribbed,  refembling  that  of  S*  jLlmonhsm  and 
its  allies.  Tube  of  the  calyx  fmooth,  concealed  in  the  In- 
'Dolucrum ;  limb  of  a  delicate  light  permanent  blue,  in  the 
dried  fpecimen,  fpreading,  with  five  red  ribs,  and  as  many 
Ihallow  lobes.  We  can  difcover  nothing  of  the  colour  of 
the  corolla.  This  noble  plant  would  be  a  great  acquifition 
to  our  greenhoufes. 

S.  Echinus.     Prickly  Mountain  Thrift.     Linn.  Sp.  PI. 

95.     Willd.    n.  20.      Fl.   Grace,    t.  300,    unpublifhed. 

Echinus,  id  efl  Tragacantha  altera;  Alpin.  Exot.  57. 
t.  ^6,  Limonium  csefpitofum,  foliis  aculeatis;  Buxb. 
Cent.  2.  18.  t.  10.^ — Branches  clothed  with  awl-(haped, 
fpioous  leaves.  Flowers  fomewhat  fpiked*  —  Found  by 
Buxbaum  in  the  deferts  of  Media,  flowering  in  July.  Dr. 
Sibthorp  gathered  it  on  the  Sphaciote  mountains  of  Crete, 
as  well  as  on  the  Bithynian  Olympus.  The  long  and  woody 
black  r§c$  is  crowned  with  denfe  tufted  lezfj  Jiems  and 
hrancheSf  two  or  three  inches  high.  Leaves  about  an  inch 
long,  fpreading  every  way,  rigid,  linear,  channelled,  fmooth, 
entire,  with  a  fpinous  point.  Flowers  of  a  bright  pink, 
very  beautiful,  three  or  four  together,  in  terminal,  folitary, 
nearly  feflile,  fpikes.  Involucrum  of  two  (heathing  pointed 
leaves.  Calyx  white,  with  five  brown  ribs,  a  fmooth  tut>e, 
and  a  pentagonal,  fcarcelv  lobed,  border.  Such  indeed  is 
the  alpine  plant,  found  by  Alpinus  and  Sibthorp.  The 
Jlower-Jlalk  in  the  figure  of'^  Buxbaum  is  elongated,  naked, 
and  fomewhat  branched,  a  fpan  long;  but  the  Linnsean 
fpecimens,  intermediate  between  the  two,  prove  this  to  be 
a  mere  variety,  owing  to  fituation.  It  is  pity  this  elegant 
fpecies  is  unknown  in  gardens. 

S.  pwfuraia.  Purple  Cape  Thrift.  Linn.  Mant.  59. 
Willd.  n.  22.  Thunb.  Pro^.  54.  (S.  peregprina;  Berg. 
Cap.  80?) — Stem  (hrubbv,  leafy.  Leaves  obovate-wed^rc- 
Ihaped,  three-ribbed,   ftalked,  pointed,  fmooth.     Panicle 
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level-topped;  itB  branches  ronghidi,  fomewhat  aogubr, 
without  wings. — Native  of  the  Cape  of  Crood  Hope.  The 
habit  of  this  plant  approaches  that  of  our  laft  fpecies  but 
one,  $•  arboreOf  but  its  fize  is  lefs.  The  Jlem  is  (hrubby^ 
with  round,  fmooth,  woody  branches,  Itztj  towards  their 
extremities.  Leaves  fcattered,  rounded,  obtufe  or  emar- 
ginate,  with  a  fmall  point;  fmooth  on  both  fides,  with 
three  ftrong  equal  ribs;  tapering  down  gradually  into  a 
rigid  fooifiMf  whofe  dilated,  membranous,  (heathing  bafe 
furrounds  the  ftem.  Each  leaf  is  about  two  inches  long  ; 
the  footftalks  about  half  as  much.  Pamck  corymbofe  and 
level-topped ;  its  branches  quite  defkitute  of  wings,  rough 
with  minute  points ;  the  ultimate  ones  zigzag  and  moft  an- 
gular. BraOeas  roundifh-ovate,  acute,  with  a  membranous 
edge.  Flowers  not  very  numerous.  Calyx  with  a  hairy 
tube,  and  broad,  membranous,  purple  border,  which  ia 
very  (lightly  ang«ilar  rather  than  lobed.  Corolla  purple. 
Bergius's  defcription  hardly  anfwers  to  the  Linnaean  plant, 
except  perhaps  what  he  fays  concerning  a  variety.  S^ 
ichieidesnz9  no  refemblance  to  purpurata. 

S.  rofea,  Rofe-coloured  African  Thrift. — Stem  (hrubby, 
leafy.  Leaves  obovate^blong,  finfle-ribbed,  (balked, 
pointed,  rough  on  both  fides.  Brancnes  of  the  panicle 
rough,  fomewhat  angular,  without  wings.  Flowers 
crowded. — We  are  obliged  to  fir  Samuel  Young,  bart.  of 
Formofa,  Berks,   for  (pecimens  of  this  beautiAil  fpecies, 

fathered  at  St.  Helen's  bay,  on  the  coaft  of  Africa.  Its 
ze,  (hrubby  habit,  and  leafy  branches^  agree  with  the  laft  ; 
but  the  reughnefs  of  the  whole  plant,  and  particularly  both 
fides  of  the  leavesf  with  minute  tubular  points,  the  want  of 
lateral  ribs  in  the  foliage,  and  the  far  nu>re  abundant, 
crowded  powers,  whofe  permanent  calyx  is  rofe-coloured, 
rather  than  purple,  induce  us  to  confider  it  as  diftinft. 
The  tubular  riblefs  involucrum f  with  two  (hort  (heathing^ 
membranous-edged  braSeas  at  its  bafe,  is  the  fame  in  both 
thefe  fpecies. 

S.  monopetala*  Sicilian  Shrubby  Thrift.  Linn.  Sp.  PI. 
396.  Wuld.  n.  27.  Ait.  n.  20.  (Limonium  lignofum, 
&c. ;  Bocc.  Sic.  1. 16,  17.) — Stem  (hrubby,  leafy.  Leaves 
lanceolate,  flefhy,  fcaly,  with  (heathing  Italks.  Flowers 
diftantly  fpiked.  Corolla  monopetalous ;  its  tube  longer 
than  the  calyx. — Native  of  uncultivated  ground  in  Sicily,  as 
well  as  the  fouth  of  France.  It  is  not  an  unfrequent  green- 
houfe  (hrub,  flowering  in  July  and  Augufl.  Boccone  fays 
the  red  woody  rooi  is  fometimes  thicker  than  a  man's  leg. 
The  ^ems  are  bu(hy,  but  diffufe,  unlefs  artificially  fup« 
ported.  Leaves  numerous,  obtufe,  an  inch  ur  two  long, 
various  in  breadth,  thick,  riblefs,  glaucous  and  minutely 
fcaly  all  over,  tapering  down  into  a  footftalif  whofe  bafe  is 
cylindrical  and  (heathing.  Flowers  large,  pink,  in  fohtary 
or  aggrregate  lax  Jhtkes.  Involucrum  very  hard  and  tight, 
nearly  concealing  the  calyx  and  its  fmall  border.  Claws  of 
the jietals  combined. 

S.  finuata.  Scollop-leaved  Thrift.  Linn.  Sp.  PL  306. 
Willd.  n.  34.  Ait.  n.  22.  Curt.  Mag.  t.  71.  fl, 
Grsec.  t.  301,  unpublifhed.  (Limonium  foUo  finuato; 
Ger.  Em.  412.) — Stems  herbaceous,  winged.  Radical 
leaves  (inuated;  thofe  of  the  ftem  awl-(haped,  decujrrent, 
three  in  a  whorl.  Calyx  undivided,  without  avnis.— Native 
of  Sicily,  Barbary,  and  Paleftine.  Dr.  Sibthorp  found  it 
very  frequent  on  the  inundated  (hores  of  the  Greek  ifiands, 
and  fufpe^led  it  might  be  the  real  t^»toXiov  of  Diofcorides. 
The  modem  Greeks  call  it  p^w^omtk*  In  gardens  it  has 
been  known  ever  fince  the~  days  of  Parkinfon,  but  feldem 
endures  long,  even  in  a  greenhoufe.  The  numerous  radical 
leaves  are  pinnatifid,  with  numerous  rounded  lobes,  green, 
obtufe,  and  hairy,  three  or  four  inches  long.  Stems  de- 
cumbent. 
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dunKenty  i  fpan  long>  branched^  with  leafy  wines,  and 
whorb  of  narrow  acute  leaTea^  about  an  inch  in  length. 
Flovfers  crowded,  in  level-topped  hairy  tufts,  all  turned 
upwards.  Leaves  of  the  involucrum  three-pointed.  Limb 
ox  the  calyx  cnp-fhaped,  undivided,  of  a  delicate  lilac- 
purple,  elegantly  contrafted  with  the  pale  yellow  mOno- 
pecalous  corolla*  The  latter,  however,  foon  pafTes  away, 
tlie  calyx  only  retaining  its  form  and  colour  when  dry. 
Martyn,  in  hit  Hift.  Plant.  Rar.  t.  48,  exhibits  a  variety 
of  this  plant,  whofe  leavet  are  but  partially  finuated. 

S.  cumeata*  Wedge-fbaped  Thrift.  (  Sr  finuata  y ;  Linn. 
Sp.  PL  397.  Limonium  caulibus  alatis,  afplenii  foliis 
minims  afperis,  calycibus  acutioribus  flavefcentibus ;  Shaw 
Afric.  n.  363.)  —  Stems  herbaceous,  winged,  leaflefs. 
Leavet  radical,  fomewhat  finuated.  Calyx  acutely  five-cleft, 
mwned. — Gathered  by  Shaw  in  Barbary,  where,  as  he  tells 
UB»  the  Arabs  call  it  El  Khaddah;  and  by  Haflelauift  in 
Pailefline.  We  cannot  but  confider  this  as  a  diilin6l  Ipecies, 
OB  account  of  its  nearly  fmooth  herbage,  want  o^Jlem-leaneti 
and  the  greatly  dilated  wedo^e-fhaped  braSeas^  much  more 
confpicuous  than  in  the  laC  The  involucrum  moreover  is 
of  a  nuch  firmer  texture,  with  rigid,  recurved,  fpinous 
poiots ;  but  above  all  the  yellowifii,  not  purple,  limb  of  the 
calyx  has  five  acute  lobes,  the  flrong  ribs  of  which,  foon  de- 
oudated,  as  in  our  S.  art/latay  become  recurved  briftly  awns. 

^.  Ichaia*  Lobed  Spinous  Thrift.  Linn.  Suppl.  187. 
Willd.  D.  35. — Stems  herbaceous,  without  wings.  Leaves 
radical ;  finuated.  Calyx  undivided,  without  awns. — Na- 
tive of  Barbary.  This  fpecies  is  hardly  "known,  except  in 
the  Linnsean  herbarium.  The  fpecimen  came  from  Mo- 
rocco. The  root  is  fimple,  long  and  taper,  apparently  an- 
nual. Leaves  all  radical,  an  inch  and  half  long,  hairy, 
much  like  thofe  of  ^.  Jtnuata,  Stalks  round,  three  or  four 
inches  long,  decumbent,  panicled,  with  an  awl-fhaped  leaf 
or  two  at  their  divifions.  BraSeas  wedge-fhaped  and  de- 
current,  as  in  the  lafl,  but  much  fmaller,  and  rough  at  the 
edge  with  hooked  prickles.  Leaves  of  the  involucrum 
rough,  with  long,  fpinous,  fpreading  points.  Limb  of 
the  calyx  white  or  yellowifh,  like  the  laft ;  but  entire  and 
without  awns,  like  S.  Jinuata. 

S.  mmcronata.  Curled  Thrift.  Linn.  Suppl.  187. 
Willd.  n.  37.  Ait.  n.  23.  L*Herit.  Stirp.  Nov.  25. 
f.  13. — Stem  branched,  winged  with  a  triple  crifped  border. 
Leaves  radical,  ovate,  pointed.  Flowers  fpiked,  crowded, 
all  turned  one  way. — Native  of  the  coafl  of  Barbary,  flower- 
ing in  July.  Sometimes  kept  in  greenhoufes.  The  partly 
d^umbent  ^ficms  are  much  branched,  and  remarkable  for 
their  crifped,  not  very  broad,  wings.  Leaves  on  longifh 
footfialisi  ovate,  but  tapering  at  the  bafe,  (lightly  wavy  at 
the  margin,  rather  glaucous  or  fcaly.  Flowers  blueifli- 
purple,  crowded,  in  aggresrate  level-topped  ^/^ii^/.  BraSeas^ 
as  well  as  itmohicrumf  reddi(h,  obtufe,  pointlefs,  coacave, 
not  keeled ;  their  margins  broad  and  membranous.  Limb 
of  the  calyx  fcarcely  pentagonal,  neither  lobed  nor  awned. 
A  very  diftin6l  fpecies,  unlike  any  of  the  reft. 

dTATiC£,  in  Gardeninp  comprehends  plants  of  the  hardy, 
herbaceous,-  and  under-lhrubby  kinds,  of  which  the  fpecies 
cultivated  are,  the  thrift,  or  fea-gilliflower  ^S.  armeria); 
the  fea-thrift,  or  fea-lavender  (S.  limonium);  the  heart- 
leaved  fea-lavender  (S.  cordata);  the  matted  fea-lavender 
(S.  reticulata) ;  the  rough-leaved  fea-lavender  (S.  echioides) ; 
the  plantain-leaved  fea-lavender  (S.  fpeciofa) ;  the  Tar- 
tarian fea-lavender  ^S.  tartarica)  ;  the.  triangular-ftalked 
fea-lavender  (S.  pe&mata) ;  the  narrow-leaved  fhrubby  fea- 
lavender  (S.  futtruticofa) ;  the  broad-leaved  fhrubby  fea- 
lavender  (S.  monopetala);  the  cut-leaved  fea-lavender 
(S.  ferulacea) ;  and  the  fcollop-leaved  iiea-lavender  (S. 
finuata). 
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In  the  firfl  fort  there  are  ieverai  varieties :  as  with  red 
flowers,  with  fcarlet  flowers,  with  white  flowers;  great 
thrift  with  red  flowers,  with  white  flowers;  and  fmaUfea- 
pink,  with  fleih-coloured  flowers. 

The  fecond  fpecies  has  alfo  feveral  varieties :  as  common 
great  fea-lavender,  great  late-flowering  fea-lavender,  olive- 
leaved  fea-lavender,  deep  blue-flowered  fea-lavender,  and 
white-flowered  fea-lavender. 

In  the  twelfth  or  laft  fort  there  are  two  varieties^  which 
differ  in  their  leaves,  ftems,  and  flowers. 

Method  of  Culture. — All  the  forts  of  thefe  plants  are  ca- 
pable of  being  increafed  by  parting  or  flipping  the  roots. 
This,  with  the  firlt  kind,  fhould  be  performed  in  the  autumn, 
or  very  earl]^  fprine  feafon,  planting  them  immediately  as 
edgings,  or  in  the  borders :  they  fhould  not,  however,  be 
parted  too  fmall.  And  when  planted  out  as  edgings,  a 
quantity  of  flips  fhould  be  obtained  in  thefe  feafons  from  old 
plants,  by  flipping  or  dividing  the  off-fets  of  their  roots, 
each  flip  being  furnifhed  with  roots  and  tops ;  then,  having 
made  up  the  edge  of  the  bed  or  border  even  and  firm,  plant- 
ing them  either  with  a  dibble  in  one  range,  two  or  three 
inches  diftance  in  the  row;  or  to  form  at  once  a  clofe 
edging,  fo  near  as  to  touch  one  another,  or  in  a  fmall  trench, 
clofe,  as  in  planting  box-edgings.  Thefe  edgings  fhould, 
every  fummer,  immediately  after  flowering,  be  trinuned 
with  garden -fhears,  or  a  knife,  to  cut  off  all  the  decayed 
flower-ftalks  clofe  to  the  bottom  ;  likewife  to  trim  in  any 
proje£iing  irregularity  of  the  edging,  at  the  fides  or  top ; 
alfo,  when  it  fpreads  confiderably  out  of  the  bounds,  it  fhould 
be  cut  in  evenly,  on  each  fide,  in  due  proportion ;  per- 
forming thofe  trimmings  in  moift  weather,  and  not  too  late 
in  autumn,  otherwife  the  drought  of  fummer,  or  the  cold 
of  winter,  will  be  apt  to  injure  them  when  newly  cut,  and 
caufe  them  to  have  a  fhabby  difameable  aj^pearance.  But 
when  thefe  edgings  grow  confiderably  out  of  bounds,  or 
become  very  irregular,  it  is  neceftary  to  take  them  up,  flit 
the  plants  fmall,  and  immediately  replant  them  as  before, 
in  a  neat  regular  edging.  They  iometimes  require  replant- 
ing every  three  or  four  years  in  this  manner. 

The  fecond  forts  may  likewife  be  increafed  by  parting 
the  roots  in  the  autumn  or  fpring,  preferving  fome  mould 
to  them,  and  planting  them  out  again  immediately,  being 
placed  in  an  eaft  border,  where  the  foil  is  loamy. 

They  may  alfo  be  rsdfed  from  feeds  obtained  from  abroad, 
fowing  them  on  a  fimilar  border,  keeping  the  plants  clean  ; 
and  when  of  fufficient  ^wth,  planting  them  out  in  pots. 
It  is  the  common  pra£kice,  in  treating  the  fecond  fort,  ac- 
cording to  Martyn,  to  confider  it  as  a  greenhoule  plant ; 
and  it  appears  to  the  greatelt  advantage  in  a  pot,  as  it  is 
much  difpofed  to  throw  up  new  flowering-ftems.  By  hav- 
ing feveral  pots,  fome  plants  will  be  in  flower  throughout 
the  fummer :  on  this  account,*  and  for  the  fingnlarity  of  its 
large  blue  calyx,  it  is  a  plant  that  merits  attention.  The 
echioides  is  alio  a  greenhoufe  plant. 

The  eighth,  ninth,  tenth  forts,  Sec'  may  be  increafed  by 
planting  cuttings  of  the  young  fhoots,  in  July,  in  a  fhady 
border,  watering  them  frequently.  When  the  plants  have 
a  httle  growth,  they  fhould  be  taken  up,  and  placed  in 
feparate  pots,  filled  with  light  loamy  mould,  putting  them 
in  the  fhade  till  re-rooted.  The  plants  of  thefe  ferts  muft 
be  removed  into  fhelter  in  the  autumn ;  but  they  only  re»> 
quire  prote6lion  from  hard  froft,  of  courfe  may  be  placed 
with  myrtles,  and  other  hardy  greenhoufe  plants,  where 
they  often  continue  to  flower  a  great  part  of  winter,  and 
make  a  pretty  variety.  Thefe  forts  afford  ornament  among 
other  potted  more  hardy  greenhoufe  plants,  and  produce  a 
pleafing  diverfity.  All  the  other  common  ibrts  are  ufefiil 
in  iocrwing  the  vanety,  when  planted  out  in  the  common 

ground^ 
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crouody  in  a  rather  fttimy  fituation,  where  they  generally 
uft  the  longeft. 

STATICS,  StaticEi  formed  of  »r«)fu,  /  «tf«r^Af  a  branch 
of  raathematicsy  which  confiders  weight  or  gravity,  and  the 
motion  of  bodies  arifing  firom  it. 

Thofe  who  define  mechanics  the  fcience  of  motion,  make 
ftatics  a  fubordinate  part  of  it ;  vi%,  that  part  which  con- 
fiders the  motion  of  bodies  arifing  from  gravity. 

Others  make  them  two  diftin6k  do6lrine8,  retraining  me- 
chanics to  the  dodrine  of  motion  and  weight,  in  reference 
to  the  Itru^ure  and  power  of  machines ;  and  ftatics  to 
the  do^rine  of  motion,  confidered  merely  as  arifing  from 
the  weight  of  bodies,  without  any  immediate  refpe6t  to 
machines.  On  which  footing,  ftatics  fhould  be  the  doc- 
trine or  theory  of  motion  ;  and  mechanics,  the  application 
of  it  to  machines. 

For  the  laws  of  ftatics,  fee  Gravity,  Descent,  &c. 

Statics,  Siatict^  in  Medicine^  a  kind  of  epileptics,  or 
perfons  feized  with  epilepfies. 

Statics  differ  firom  cataleptksf  in  that  thefe  laft  have  no 
fenfe  of  external  obje^s,  nor  remember  any  thing  that 
paffes  at  the  time  of  the  paroxyfm ;  whereas  the  fta- 
tici  are  all  the  while  taken  up  with  fqme  very  ftrong, 
lively  idea ;  which  they  remember  well  enough  when  out  of 
^he  tot, 

STATJCULA,  among  the  Romans,  thofe  little  figures 
with  which  it  was  ufual  to  adorn  their  drinking  cnps,  called 
fcypbu 

STATICULI,  among  the  Romans,  a  kind  of  dancmg 
pantomimes.     See  Pantomime. 

STATION,  in  Geometry f  &c.  a  place  pitched  upon  to 
make  an  obfervation,  take  an  angle,  or  the  like. 

An  inaccelfible  height,  or  diftance,  is  only  to  be  taken 
by  making  two  ftations,  from  two  places  whofe  diftances 
are  known.  In  making  maps  of  provinces,  &c.  ftations 
are  fixed  on  all  the  eminences,  &c.  of  the  country,  and 
angles  taken  thence  to  tlie  feveral  towns,  villages,  &c. 

In  furveying,  the  inftrument  is  to  be  adjufted  by  the 
needle,  to  anfwer  the  points  of  the  horizon  at  every  ftation ; 
the  diftjmce  from  the  laft  ftation  to  be  meafured,  and  an 
angle  to  be  taken  to  the  next  ftation ;  which  includes  the 
whole  buiinefs  of  furveying. 

In  levelling,  the  inftrument  is  re€kified,  that  is,  it  is 
placed  level  at  each  ftation,  and  obfervations  made  forwards 
and  backwards. 

We  have  a  method  of  raeafuring  diftances  at  one  ftation 
in  the  Philofophical  Tranfadions,  N^  7,  by  means  of  a 
telefcope.  But  the  pra&ice  of  this  method  does  not  an? 
fwer  to  the  theory. 

Station,  Line  of^  'in  PerfpeSive,     See  Line. 

Station,  in  Aj[rwumy%  the  pofition  or  appearance  of  a 
planet,  in  the  fame  point  of  the  zodiac,  for  feveral  days. 
As  the  earth,  whence  we  view  the  motions  of  the  pbnets, 
is  out  of  the  centre  of  their  orbits,  the  planets  appear  to 
proceed  irregularly ;  being  fometimes  feen  to  go  forwards, 
that  iS|  firom  weft  to  eaft,  which  is  called  their  JireSion  ; 
and  fometimes  to  go  backwards,  or  firom  eaft  to  weft,  whic^ 
18  called  their  retrorraJatwn. 

Now  between  uiefe  two  ftates  there  muft  be  an  inter- 
mediate one,  in  which  the  planet  neither  appears  to  ffo 
backwards  nor  forwards,  but  to  ftand  ftill,  and  keep  the 
fame  place  in  her  orbit ;  which  is  called' her^^^iiioii. 

Station,  in  Britt/b  Hlflory^  The  Jkuiones^  or  JtaAont^ 
fortreffes  ereded  along  the  line  of  Severus's  wall,  were  fo 
called  from  thdr  ftabtuty,  and  the  ftated  refidence  of  gar- 
^foni.  ^  Ther  were  alfo  called  eoAra^  which  hath  been  con- 
verted into  coefireti  a  n^me  which  many  of  them  ftill  bear, 
^j^  were  by  far  Uie  )argeft>  ftrongeftt  and  moft  magni- 
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ficent  of  the  fortreffes,  which  were  built  upon  the  waU^  and 
were  defigned  for  the  head-quarters  of  the  cohorts  of  troops 
which  were  placed  there  in  garrifon,  and  from  whence  de- 
tachments were  fent  into  the  adioinin?  caftles  and  turrets* 
Thefe  ftations,  as  appears  from  the  veitiges  of  them,  which 
are  ftill  vifiblc,  were  not  all  exadly  of  the  fame  figure,  nor 
of  the  fame  dimenfions ;  fome  of  them  being  exactly 
fquare,  and  others  oblong,  and  fome  of  them  a  little  largrer 
than  others.  Thefe  vanations  were  no  doubt  occafioned 
by  the  difference  of  fituation,  and  other  circumftances. 
The  ftations  were  fortified  with  deep  ditches  and  ftrong 
walls,  the  wall  itfelf  coinciding  with,  and  forming  the  north 
wall  of  each  ftation.  Within  the  ftations  were  lodgings 
for  the  officers  and  foldiers  in  earrifon ;  the  fmalleft  of  them 
i>eing  fufficient  to  contain  a  cohort,  or  600  men.  Without 
the  walls  of  each  ftation  was  a  town,  inhabited  by  labourerst 
artificers,  and  others,  both  Romans  and  Britons,  who  chofe 
to  dwell  under  the  protedlion  of  thefe  fortreffes.  The 
number  of  the  ftations  upon  the  wall  was  exa^ly  eighteen  ; 
and  if  they  had  been  placed  at  equal  diftances,  the  interval 
between  every  two  of  them  would  have  been  four  miles  and 
a  few  paces :  but  the  intervention  of  rivers,  marfhes,  and 
mountains ;  the  conveniency  of  fituation  for  ftrength,  pro« 
fped,  and  water ;  and  many  other  circumftances  to  us  un« 
known,  determined  them  to  place  thefe  ftations  at  unequal 
diftances,  The  fituation  which  was  always  chofen  by  the 
Rom^s,  both  here  and  every  where  elfe  in  Britain,  where 
they  could  obtain  it,  was  the  gentle  declivity  of  a  hill, 
near  a  river,  and  facing  the  meridian  fun.  Such  was  the 
fituation  of  the  far  greateft  part  of  the  ftations  on  this 
wall.  In  general  we  may  obferve,  that  the  ftations  ftood 
thickeft  near  the  t^o  ends  and  in  the  middle,  probably  be« 
caufe  the  danger  of  invafion  was  greateft  in  thefe  places. 
But  the  reader  will  fqrm  a  clearer  idea  of  the  number  of 
thefe  ftations,  their  Latin  and  Englifh  names,  their  fitua- 
tion and  diftance  from  one  another,  by  infpefting  the  foU 
lowing  table,  than  we  can  give  him,  with  equal  brevity, 
in  any  other  way.  The  firft  column  contains  the  number 
of  the  fiation,  reckoning  from  eaft  to  weft ;  the  fecend 
contains  its  Latin,  and  the  third  its  £ngli(h  name :  and  the 
laft  its  diftance  from  the  next  ftation  tq  the  weft  of  it,  ii| 
miles,  furlongs,  and  chains. 


No. 

Latin  Name. 

Englifh  Name. 

M. 

F.    C. 

I 

Segedunum 

Coufins'-houfe 

3 

5    li 

2 

Pons  £lii 

NewcafUe 

2 

0       9 

3 

Condercum 

BenweUhiU 

6 

6    5 

4 

Vindobala 

Rutchefter 

7 

^    3i 

5 

Hunaum 

Halton-chefters 

5 

I     7 

6 

Cilurnum 

'  Walwick-chefters 

3 

I     8 

7 

Procolitia 

Carrawbrugh 
Houfeftee(& 

4 

5    3i 

8 

Borcovicus 

V 

I 

3     8 

9 

Vindolana 

Little-chefters 

3 

6    4 

10 

JEfica 

Great-chefters 

2 

1     6i 

II 

Magna 

Carrvoran 

2 

6    0' 

12 

Amboglanna 

Burdofwald 

6 

2    8 

13 

Petriana 

Cambeck 

2 

6    6 

14 

Aballaba 

Watchcrofs 

5 

I     9 

15 

Conravata 
AxeTodunum 

Stanwix 

3 

3    4 

16 

Brugh 

4 

%0                   V 

0    9 

17 

Gabrofentum 

Brumbrugh 

1 

3 

4     I 

18 

Tunnocelum 

Boulnefs 

0 

0     0 

Length  of  the  wall 

68 

3    3 

See  w^ALL. 


8TAT10H9 


S  T  A 

Station,  Swioj  in  Chtirch  Hifiwy%  is  applied  to  the 
£ift  of  the  fourth  and  fixth  days  of  the  week,  that  is, 
Wednefday  and  Friday ;  which  many  among  the  ancients 
obfcned  with  much  devotion,  till  three  of  the  clock  in  the 
aftcnooo.  St.  Peter  of  Alexandria,  in  his  Canonical 
£piflle»  can.  15,  obferres,  that  it  was  appointed,  conform- 
aUy  to  ancient  tradition,  to  fail  weekly  on  thofe  days  ;  on 
Wednefday,  in  memory  of  the  counfel  the  Jews  took  to 
pnt  our  Saviour  to  death }  and  on  Friday,  on  account  of  his 
paffion.  Some  regard  to  which  is  ftill  had  by  the  church 
of  England.     See  Abstinence. 

Station  is  alfo  ufed  in  the  church  of  Rome,  for  a  church 
where  indulgences  are  to  be  had  on  certain  days. 

It  was  St.  Gregory  that  fixed  the  ftations  at  Rome,  i.  e. 
the  churches  where  the  office  was  to  be  performed  each 
day  of  Lenti  and  on  folemn  feaft-days.  Thefe  ftations  he 
narked  down  in  his  Sacramentary,  as  they  now  ftand  in 
the  Roman  Mifial ;  appropriating  them  chiefly  to  the  patri- 
archal and  titular  churches  :  but  though  the  ftations  were 
fixed,  the  archdeacon  did  not  fail,  at  each  ftation,  to  pub- 
Kfli  to  the  people  the  following  ftation. 

Station  is  alfo  a  ceremony  in  the  Romifh  church,  in 
which  the  priefts  or  canons  go  out  of  the  choir  to  fing  an 
anthem  before  the  crucifix,  or  the  imagre  of  our  Lady. 
This  ceremony  is  afcribed  to  St.  Cyril. 

Station,  Siathf  raaii,  in  the  jffncietU  Muficy  was  fome- 
times  ufed  for  any  fixed  pitch,  or  degree  of  found,  whether 
prodoced  by  hitention  or  remiffion. 

STATiON-ZrMr,  in  Surveying.  See  Line  and  Survet- 
nic 

STATIONA,  in  Jneknt  Geography^  a  town  of  Italy, 
ID  the  interior  of  Etruria,  accorwg  to  Strabo. 

STATIONARII,  were  men,  Uius  called  in  the  middle 
*K^  who  trafficked  in  books,  made  lar^e  fortunes  by  lend- 
ing them  out  to  be  read,  at  exorbitant  prices,  not  in  volumes, 
hnt  in  detached  parts,  according  to  the  eftimation  in  which 
the  author  was  held. 

STATIONARY,  in  jt/lranmyt  the  ftate  of  a  phnet 
when  it  feems  to  remain  mimoveable  in  the  fame  point  of 
the  zodiac.  The  planets  having  fometimes  a  progreffive, 
and  fometimes  a  retrograde  motion,  there  will  be  fome  point 
in  which  they  appear  ftationary.  Now  a  planet  will  be 
(een  ftationary,  when  the  line,  that  joins  the  earth's  and 
pbnet^s  centre,  is  conftautlv  dire6^ed  to  the  fame  point  in 
the  heavens,  that  is,  when  it  keeps  parallel  to  itfeli.  For 
all  ridit  lines  drawn  from  any  point  of  the  earth's  orbit, 
pan&l  to  one  another,  do  all  point  to  tlie  fame  ftar ;  the 
diftance  of  thofe  lines  being  infenfible,  in  comparifon  of 
that  of  the  fixed  ftars. 

Saturn  is  feen  ftationary  at  the  diftance  of  fomewhat 
more  than  a  quadrant  from  the  fan  ;  Jupiter  at  the  diftance 
of  52^  }  and  Mars  at  a  much  greater  diftance ;  Venus  at 
47%  and  Mercury  at  28^. 

Saturn  n  ftationary  eight  days,  Jupiter  four,  Mars  two, 
Venus  one  and  a  half,  and  Mercury  a  half;  though  the 
iieveral  ftations  are  not  always  equal;  becaufe  the  orbits 
of  the  planets  are  not  circles,  which  have  the  fun  in  their 


Stationart  Fevert^  an  hypothetical  term,  ufed  by 
Sydenham  to  denote  thofe  fevers  which  continue  to  pre^ 
vsul  through  a  certain  number  of  feafons,  as  conne£led  with 
iiome  particular  conftitution  of  the  atmofphere,  according 
to  his  fuppofition  \  and  gi^iofip  ^  particular  epidemic  cha- 
ncer to  the  maladies  of  thote  feafons;  and  as  contrafted 
with  thofe  cafual  and  fliort  occurrences  of  particular  dif- 
ca&t,  which  are  now  and  then  intermixed  with  the  prevalent 
c^denics,  and  which  be  denominated  inkrcurrM  fevers. 
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(See  Sydenham,  Obfervat.  Medicse  drca  Morb.  Acut^ 
rliftoriam  et  Cturat.  feft.  i.  c.  2,  and  fed.  vi.  c.  i.)  Al« 
though  he  was  able  to  trace  feveral  fucceffive  changes  iii  epi* 
demic  conftitutions,  or  ftationary  fpvers,  at  different  periods 
of  his  pradiice ;  he  is  compeUed  to  admit,  that  thefe  changes 
could  not  be  afcribed  to  any  fenfible  variations  of  the  at- 
mofphere, fuch  as  heat  and  cold,  drynefs  and  humidity ; 
and  adopted,  therefore,  a  conjedure,  that  they  originated 
in  fome  occult  and  inexplicable  contamination  of  the  air 
by  certain  effluvia  from  the^  bowels  of  the  earth.  See 
Sydenham. 

STATIVA,  among  the  Romans,  a  ftandine  camp  kept 
for  the  defence  of  the  frontiers  of  the  empire.    Thefe  camps 

?rave  rife  to  a  great  many  towns,  which  took  their  names 
rom  the  legion  ftationed  there. 

ST  ATI  US,  PuBLius  Papinus,  in  Biography  ^  an  emi- 
nent Roman  poet,  was  born  at  Naples,  in  which  city  his 
father  was  fettled  as  a  teacher  of  oratory,  and  was  in  great 
reputation  both  for  his  ledures  and  poetry,  in  which  he 
gained  feveral  prizes.  Statins  was  born  probably  about 
the  year  A.D.  61.'  He  early  difplayed  a  lively  difpofition 
and  good  talents,  and  foon  became  a  votary  of  the  mufes 
with  fo  much  fuccefs,  that  during  his  father's  life  he  ob- 
tained the  crown  in  the  poeticsil  contefts  of  his  native  place. 
He  was  thrice  a  vi£ior  in  the  poetical  games  celebrated  at 
Alba.  The  poems  which  he  addrefl'ed  to  feveral  of  the 
principal  perfons  in  Rome,  are  proofs  of  the  friendfhips 
which  he  contraded  with  men  of  rank  in  that  city ;  and  a 
piece,  which  he  recited  in  the  quinquennial  games  inlUtuted 
by  Nero,  and  renewed  by  Domittan,  procured  for  him  a 
golden  crown  from  that  emperor,  and  the  honour  of  ad- 
miflion  to  his  table.  He  was  vanquiflied  at  a  conteft  in 
the  Roman  games,  on  which  eccafion  he  recited  a  part  of 
his  principal  work,  the  Thebaid.  According  to  Juvenal, 
he  was  heard  with  delight  by  a  crowd  of  auditors  in  other 
public  recitations  of  this  poem :  the  fatirift  at  the  fame 
time  intimating,  that  notwithftanding  this  applaufe,  the 
author  might  have  ftarved,  had  he  not  fold  his  "  Agave," 
apparently  a  new  compofition,  to  a  celebrated  anor,  a 
favourite  of  Domitian.  He  poffeifed  a  fmall  eft  ate  and 
country  houfe  near  the  fcite  of  the  ancient  Alba,  and  lived 
in  a  decent  ftate  of  mediocrity.  Having  no  children  of 
his  own,  he  adopted  a  fon,  whofe  death  he  tenderly  laments 
in  one  of  his  mifcellaneous  poems.  The  time  of  his  own 
death  is  not  known  ;  but  it  is  thought  to  have  been  about 
the  year  96,  when  he  was  only  35  years  of  age.  He  is 
not  even  mentioned  by  any  contemporary  poet,  except  Juve- 
nal. Martial,  who  celebrates  msuiy  other  poets,  takes  not 
the  leaft  notice  of  him.  The  exifting  works  of  Statins  con- 
iift  of  the  ''  Sylvae,''  or  mifcellaneous  pieces,  in  five  books ; 
the  <<  Thebaid,''  an  epic  poem,  in  twelve  books ;  and  two 
books  of  an  unfiniflied  poem,  entitled  ^<  Achilles."  <<  They 
all,"  fays  his  biographer,  <<  difplay  a  coniiderable  (hare  of 
genius  and  real  talent,  but  are  vitiated  by  the  falfe  tafte 
which  then  began  to  infeft  Latin  poetry,  and  gave  a  turn 
to  turgid  and  unnatural  thoughts  and  exprelfions.  Several 
pieces  in  the  ^  Sylvae'  are,  however,  pleafing  and  elegant. 
His  principal  work,  the  <  Thebaid,'  holds  no  mean  rank 
among  «pic  poems,  and  once  it  was  a  great  favourite  among 
the  remains  of  antiquitj.  For  this  preference  it  was  in- 
debted to  its  fweUing  fentiments,  vernng  to  bombaft,  and 
to  the  favage  and  ianguinary  charaSer  of  its  incidents, 
which  fuited  the  times  of  chivalrous  turbulence.  But  with 
thefe  faults  it  exhibits  ftrokes  of  the  real  fublime,  and  con- 
iiderable force  and  novelty  in  natural  defcription,  efpeciaUy 
in  the  fimilies."  The  beft  editions  are  thofe  of  Cafpar  S^- 
thiua,  4to.  1664;  of  Veenhuyfen,  Lug,  Bat*  Svo.  1671 ; 

and 
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md  the  Delpliiiit  s  vols.  4(0.  1685.    Markland'$  edition 
of  the  «  Sylvse'*  »  highly  cfteemed. 

STATO  deUa  CU^a^  State  of  tie  Chur$bt  or  PopeJwn^ 
a  name  given  to  the  dominione  of  :the  pope  in  the  central 
part  of  Itsdy*  Thefe  dominions  were  bounded  on  the  N. 
hy  the  Venetian  States,  on  the  £.  by  the  Adriatic  and 
part  of  the  kingdom  of  Naples,  on  the  S.  by  the  Medi- 
terranean, and  on  the  W.  by  the  Mediterranean,  the  duchy 
of  Tufcany,  and  the  duchy  of  Modena ;  and  coniifted  of 
feveral  ftates  or  provinces.     See  Ecclesiastical  State. 

The  fecular  power  of  the  popes  is  traced  back  to  the 
age  of  Pepin  and  Charlemagne ;  and  the  forged  coUe^ion 
of  papal  refcripts,  publiihed  in  the  9th  century  under  the 
name  of  Ifidorus,  led  to  fucceflive  accumulations  of  domi- 
nion. The  fmall  territory,  granted  in  the  eighth  century, 
was  increafed  by  the  acquintion  of  Benevento  in  the  eleventh, 
after  which  there  was  a  paufe ;  and  the  popes  themfelves 
were  conftrained  to  refide  at  Avignon.  In  1513  Bologna 
was  acquired  by  Julius  II. ;  the  marquifate  of  Ancona  fol- 
lowed m  1532;  Ferrara  in  1598;  and  Urbino  in  1626. 
But  iince  the  French  revolution,  the  temporal  power  of  tlie 
pope  was  annihilated  by  Bonaparte  (fee  Italy)  ;  and  again 
reftored  after  the  expulfion  of  the  French  emperor. 

Where  the  papal  power  predominates,  no  great  induftry 
C$n  be  expefted,  and  the  foil  is  not  likely  to  derive  much  ac- 
ceffion  to  Its  natural  fertility  firom  cultivation.  The  principal, 
and,  indeed,  almoft  the  only  exports  from  the  Papal  ftates, 
are  a  fuperior  kind  of  alum,  prepared  from  awhitilh  argil- 
laceous rock  at  Tolfa,  near  Civita  Vecchia,  from  which 
place  alfo  is  exported  pusttudana  (which  fee).  The  chief 
city  of  the  papal  territory  is  Rmne  (which  fee)  ;  and  its 
revenue  has  been  computed  at  about  35o,ocx3/.  fterling ;  but 
by  exa6bion8  in  foreign  countries  it  is  faid  to  have  been  railed 
to  800,000/.,  fttbjed,  however,  to  a  large  debt,  being 
8  per  cent,  intereft ;  and  this  ftrikingly  evinces  a  defe^  of 
induftry  and  profperity.  See  Ecclesiastical  State^ 
I^ALY,  and  Pope. 

Stato  de  Gii  Pre/iiSif  a  name  given  to  a  part  of  Tuf- 
cany,  which  was  ceded  to  Philip  II.  king  of  Spain,  and 
belongs  to  Naples.  It  is  fituated  on  the  coaft  of  the  Medi- 
terranean, and  confifts  of  the  towns  of  Orbitello,  Porto 
Hercule,  the  principality  of  Piombino,  and  the  ifland  of 
Elba,  with  a  few  villages.  By  the  peace  figned  at  Flo- 
rence, between  the  king  of  Naples  arid  the  French  re- 
public, this  country  was  given  to  France.  See  Naples 
and  Tuscany. 

STATO  RES»  among  the  Romans,  made  a  part  of  the 
emperor's  life  guard. 

STATUARY,  Statuaria,  a  branch  of  fculpture, 
employed  in  the  making  of  ftatues. 

Statuary  is  one  of  thofe  arts  in  which  the  ancients 
furpafled  the  moderns:  indeed  it  was  much  more  popu- 
lar and  more  cultivated  among  the  former  than  the  latter. 
It  is  difputed  between  ftatuaryood  painting,  which  of 
the  two  IS  the  moft  difficult)  and  the  moft  artful.  See 
Sculpture. 

The  invention  of  ftatuary  was  at  firft  very  coarfe.  Leon 
Battifta  Alberti,  who  has  an  exprefs  treatife  on  ilatues. 
imagines^  that  it  took  its  rife  from  fomething  cafually  ob- 
ferved  in  the  produ6Uons  of  nature,  that,  with  a  little  help, 
feemed  difpofed  to  reprefent  the  figure  of  fome  animal. 
The  common  ftory  is,  that  a  maid,  lull  of  the  idea  of  her 
lover,  made  the  firii  efTay,  by  the  afliflance  of  her  father's 
implements,  who  was  a  potter.  This,  at  leaft,  is  pretty 
certain,  that  earth  was  the  firft  matter  upon  which  ftatuary 
was  pra^fed. 

Statuary  is  alfo  xifed  for  the  artificer  who  makes 


ftatues*    Phidias  was  the  gieateft  ftatuary  among  tbe  «tt« 
cients ;  and  Michael  Angelo  among  the  modems* 

Statuary  Column.     See  Column. 

Statuary  Fountain,     See  Fountain- 
Statuary  Marble^  among  our  artificers,  the  name  of 
the  fofter  white  marble  ufu^ly  wrought  into  ftatues,  the 
fame  with  the  Parian  marble  of  the  ancients. 

STATUE,  Statua,  a  piece  of  fculpture  in  full  relievo, 
reprefenting  a  human  figure. 

Daviler  more  fcientifically  defines  ftatue,  a  reprefentation 
in  high  relievot  and  infulate,  of  fome  perfon  diftinguifhed 
by  his  birth,  merit,  or  great  a6tions ;  placed  as  an  oraainent 
in  a  fine  building,  or  expofed  in  a  public  place,  to  preferve 
the  memory  of  his  worth. 

In  ftri^inefs,  the  term  ftatue  is  only  applied  to  figures  00 
foot ;  the  word  being  formed  from  the  Latin  fiatur9%  the 
fize  of  the  body  ;  or  from^dr/,  to  Rand. 

Statues  are  formed  with  the  chi(£el,  of  feveral  matters,  as 
ftone,  marble,  plafter,  Sec. 

They  are  alfo  caft  of  various  kinds  of  metal,  particularl]r 
gold,  filver,  brafs,  and  lead.  For  the  method  of  .cafting 
ftatues,  fee  Founoery  of  Statues. 

Dedalus,  the  fon  of  Upalmus,  who  lived  not  only  be- 
fore the  fiege  of  Troy,  but  even  before  the  expedition  of 
the  Argonauts,  among  many  other  notable  contriyances 
afcribed  to  him,  is  faid  to  have  been  the  inventor  of  ftatues. 
And  yet  it  is  certain,  there  were  ftatuanes  before  him ; 
only  it  was  he  who  firft  found  how  to  give  them  a6kion  and 
motion,  and  to  make  them  appear  as  if  alive.  BeffNre  bim, 
they  made  them  with  the  feet  joined  together,  never  intend* 
ing  to  exprefs  ady  adion..  He  firft  loofened  the  feet  of  his, 
and  gave  them  the  attitudes  of  people  walking  and  adiing. 

The  Phoenicians  are  faid  to  have  been  tde  firft  who  ereded 
ftatues  to  the  gods.  The  Greeks  fucceeded  in  their  ftatues 
beyond  the  Romans,  both  the  workman(hip  and  the  fancy 
of  the  Roman  ftatues  being  inferior  to  the  Grecian.  In- 
deed  we  have  very  few  remaining  that  have  efcaped  the  in« 
juries  of  time. 

Statues  are  ufually  diftinguiihed  into  four  g^eneral  kinds* 
The  firft  are  thofe  las  than  the  life ;  of  which  kind  we  have 
feveral  ftatues  of  men,  of  kings,  and  of  gods  themfelves* 
The  fecond,  thofe  equal  to  the  life ;  in  which  manner  it  was 
that  the  ancients,  at  the  public  expence,  ufed  to  make  fta« 
tues  of  perfons  eminent  for  virtue,  learning,  or  the  fervicea 
they  had  done.  The  third,  thofe  that  exceed  the  life; 
among  which,  thofe  which  furpafs  the  life  once  and  an  half, 
were  for  kings  and  emperors ;  and  thofe  double  the  life,  for 
heroes.  The  fourth  kind  were  thofe  that  exceeded  the  life 
twice,  thrice,  or  even  more ;  and  were  called  coloffufes* 

Every  ftatue  refembliug  the  perfon  it  is  intended  to  repre* 
fent,  is  called jf/i/iia  iconica.    See  Sculpture. 

Statue,  JiUegorieaif  that  which,  under  a  human  figure, 
or  other  fymbol,  reprefents  fomething  of  another  kind,  as 
a  part  of  the  earth,  a  feafon,  age,  element,  temperament, 
hour,  &c. 

Statue,  Caryatic.    See  Caryatides. 

Statue,  Coloffiil.    See  Colossus. 

Statues,  Curule^  thofe  which  are  .reprefented  in  chariots 
drawn  by  bigae,  or  quadrigse,  that  is,  by  two  or  four  horfes : 
of  which  kind  there  were  feveral  in  the  circufes,  hippo- 
dromes, &c.  or  in  cars,  as  we  fee  fome,  with  triumphal 
arches,  on  antique  medals. 

Statue,  Equejlnauf  that  which  reprefents  fome  illuf- 
trious  perfon  on  horfeback ;  as  that  famous  one  of  Marcus 
Aurelnis  at  Rome,  and  that  of  king  Charles  I.  at  Charing* 
Crofs. 

Statue,  Greekf  denotes  a  figure  that  is  naked  and  an- 

tique, 
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XxpCf  it  being  in  tlus  manner  the  Greeks  reprefented  their 
deities,  athletx  of  the  Olympic  game8>  and  heroes.  The 
reafon  of  this  nudity,  by  which  the  Greek  ftatues  are  diftin- 
g\ii(hed,  is,  that  thofe  who  exercifed  wreftling,  in  which 
the  Greek  youth  placed  their  chief  glory,  always  performed 
naked. 

The  ftatues  of  heroes  were  particularly  called  jlchtUean 
ftatues,  by  reafon  of  the  great  number  of  figures  of  that 
prince  in  moft  of  the  cities  of  Greece. 

Statue,  HydrauRcy  any  figure  placed  as  an  ornament  of 
a  fountain,  or  grotto,  or  that  does  the  office  of  a  jet  d'eau, 
a  cock,  fpout,  or  the  like,  by  any  of  its  parts,  or  by  any 
attribute  it  holds.  The  like  is  to  be  underuood  of  any  ani- 
mal ferving  for  the  fame  ufe. 

Statue,  PeJeftriany  a  ftatue  ftandin^  on  foot ;  as  that 
of  king  Charles  II.  in  the  Royal  Exchange ;  and  that  of 
king  James  II.  in  the  Privy-Gardens. 

Statue,  Perfian.     See  Persian. 

Statues,  Romany  is  an  appellation  given  to  fuch  as  are 
clothed ;  and  which  receive  various  names  from  their  various 
drefiies. 

Thofe  of  emperors,  with  long  gowns  over  their  armour, 
were  c^Xis^,  Jlatus  paiudats  ;  thole  of  captains  and  cavaliers, 
with  coats  of  arms,  thoracats ;  thofe  ot  foldiers,  with  cui- 
rafles,  lericaiit;  thofe  of  fenators  and  augurs,  traBeaU;  thofe 
of  magiftrates,  with  long  robes,  togatit ;  thofe  of  the  peo- 
ple, with  a  plain  tunica,  tunieais;  and  laftly,  thofe  of  women, 
with  leng  trains,  JfplaU. 

The  Romans  had  another  divifion  of  ftatues,  into  Svine^ 
which  were  thofe  confecrated  to  the  gods ;  as  Jupiter,  Mars, 
Apollo,  &c. ;  heroesy  which  were  thofe  of  the  demi-gods ; 
as  Hercules,  &c. ;  and  jiugujtl^  which  were  thofe  of  the 
emperors ;  as  thofe  two  of  Cxfar  and  Auguftus,  under  the 
portico  of  the  Capitol. 

Statues,  Fwndtrj  of.    See  Foundery. 

Statues,  Pedtjlalof,     See  Pedestal. 

Statues,  PUntb  of.     See  Plinth. 

Statue,  Repairing  a.     See  Repair. 

STATU  R£,  the  fize,  or  height  of  man ;  derived  from 
the  Latin^afttTtf,  of  Jare,  tojland. 

The  ftature,  or  pitch,  of  a  man,  is  found  admirably  well 
adapted  to  the  circumftances  of  his  exiftence.  See  Dwarf 
and  Giant. 

It  is  a  common  opinion,  and  has  been  fo  ever  fince  Ho- 
mer's time,  that  people  in  the  earlieft  ages  of  the  world  ^ 
much  furpafied  the  modems  in  ftature  ;  and,  it  ia  true,  we 
.read  of  men,  both  in  facred  and  profane  hiftory,  whofe 
pitch  appears  furprifing:  but  then,  it  is  true,  they  were, 
even  then,  efteemeid  giants. 

The  ordinary  ftature  of  men.  Dr.  Derham  obferves,  is, 
in  all  probability,  the  fame  now  as  at  the  beginning;  as 
may  be  gathered  from  the  monuments,  mummies,  &c.  ftill 
remaining.  The  oldeft  monument  in  the  world  is  that  of 
Cheops,  in  the  firft  pyramid  of  Egypt,  which,  Mr.  Greaves 
observes,  fcarcely  exceeds  the  meafure  of  our  ordinary  coffins. 
The  cavity,  he  iays,  is  only  6.488  feet  long,  a.218  feet 
wide,  and  2.160  deep:  from  which  dimenfions,  and  thofe 
of  feveral  embalmed  bodies  obferved  by  him  in  Egypt, 
that  accurate  writer  concludes,  there  is  no  decay  in  nature ; 
bat  that  the  men  of  this  age  are  of  the  fame  ftature  as  thofe 
three  thoufand  years  ago. 

To  theie,  we  have  other  and  later  inftances  to  add  from 
HakeweU :  the  tombs  at  Pifa,  which  are  fome  thoufands  of 
years  old,  are  yet  no  lonser  than  ours.  The  fame  may  be 
£ud  of  Athelftan's  in  ^ulmfbury  church ;  and  of  Sheba's 
IB  Paul's,  of  the  year  693,  &c. 

The  like  eridence  we  have  from  the  ancient  armour^ 
Vol.  XXXIV. 


fliieldsy  veflets*  k,c.  dag  up  this  day ;  e.gr*  the  braft  helmet 
du^  up  at  Metaurum,  nts  one  of  our  men ;  vet  it  is  allowed 
to  have  been  left  there  at  the  overthrow  of  Afdrubal.  Addf 
that  Auguftus  was  five  feet  nine  inches,  which  was  the  mea- 
fure of  our  queen  Elizabeth ;  only  the  queen  exceeded  the 
emperor  by  two  inches,  allowance  being  made  for  the  dif- 
ference between  the  Roman  and  our  foot. 

STATUS  de  ManertOf  in  jincient  Recordi^  denotes  aU 
the  tenants,  and  legal  men,  within  the  lands  of  a  manor^ 
aflembled  in  their  lord's  court  to  do  their  cuftomary  fuitt 
and  enjoy  their  rights  and  privileges. 

STATUSIN,  in  Gtography,  a  town  of  Pruffia,  in  the 
circle  of  Natangen  ;  20  miles  N.W.  of  Lick. 

STATUTE^  Statutum,  in  its  general  fenfe,  fignifies 
a  law,  decree,  ordinance,  &c. 

Statute,  in  our  Laws  and  Cufionu^  more  immediately 
fignifies  an  a6i  of  parliament,  made  by  the  three  eftates  of 
the  realm  ;  and  having  the  force  of  a  law.  See  Law  and 
Parliament. 

Statutes  were  anciently  proclaimed  by  the  flkeriff*,  but 
upon  the  invention  of  printing,  this  method  was  difcon- 
tinued.  Every  body  is  obliged  to  take  notice  of  an  a6k  of 
parliament  at  his  peril. 

Statutes  are  either  general  or  fpeetal^  pMc  or  private.  A 
general  or  public  a6i  is  an  univerfal  rule,  that  regards  the 
whole  community ;  and  of  this  the  courts  of  law  are  bound 
to  take  notice  judicially  and  ex  officio ;  without  the  ftatute 
being  particularly  pleaded,  or  formally  fet  forth  by  the 
party  who  claims  an  advantage  under  it. '  Special  or  private 
ads  are  rathe/exceptions  than  rules,  being  thofe  which  onlv 
operate  upon  particular  perfons,  and  private  concerns ;  fuch 
as  the  Romans  eniwXtA  fenatut-decretoy  in  contradifUn^oa 
to  ati^jenatus'confvbat  which  regarded  the  whole  community : 
and  of  thefe  the  judges  are  not  botnd  to  take  notice,  unlefa 
they  be  formally  (hewn  and  pleaded. 

Statutes  are  alfo  either  declaratory  of  the  common  law,  or 
remedial  of  fome  defe6ls  in  it ;  and  there  is  alfo  a  fubor- 
dinate  divifion  of  remedial  a6is  into  enlarging  and  re/lraimng 
fkatutes.     See  Dsclaratory  and  Remedial. 

The  principal  rules  laid  down  by  the  learned  Blackftone 
for  the  conftru&ion  of  ftatutes  are  the  following. 

As  there  are  three  p<nnts  to  be  confidered  in  ue  conftruc« 
tion  of  all  remedial  ftatutes,  vt%.  the  old  law,  the  mifchief» 
and  the  remedy ;  that  is,  how  the  common  law  ftood  at  the 
making  of  the  ad ;  what  the  mifchief  was  for  which  the 
common  law  did  not  provide ;  and  what  remedy  the  parlia- 
ment hath  prorided  to  cure  this  mifchief :  it  is  the  bufineft 
of  the  judges  fo  to  conftrue  the  ad,  as  to  fupprefs  the  mif- 
chief and  advance  the  remedy.  (3  Rep.  7.  Co.  Litt*  11  • 
32.)  A  ftatute  which  treats  of  things  or  perfons  of  an 
inferior  rank,  cannot  by  any  general  words  be  extended  to 
thofe  of  a  fuperior.  ( 2  Rep.  46. )  Penal  ftatutes  muft  be 
conftrued  ftridly.  Statutes  againft  frauds  are  to  be  liberally 
and  beneficially  expounded.  (3  Rep.  82.^  One  part  of  a 
ftatute  muft  be  fo  conftrued  by  another,  tnat  the  whole  may 
(if  pofiible)  ftand.  A  faving,  totally  repugnant  to  the  body 
of  the  ad,  is  void.  ( i  Rep.  47.)  Where  the  common  law 
and  a  ftatute  differ,  the  common  law  gives  place  to  the  fta- 
tute ;  and  an  old  ftatute  gives  place  to  a  new  one.  (11  Rep» 
63.)  If  a  ftatute  that  repeals  another,  is  itfelf  repealed 
afterwards,  the  firft  ftatute  is  thereby  revived,  without  any 
formal  words  for  that  purpofe.  (4  Inft*  325.)  Ads  oi 
parliament  derogatory  from  the  power  of  fubfequent  parlia* 
ments  bind  not.  And,  laftly,  ads  of  parliament  that  are 
impolfible  to  be  performed,  are  of  no  validity ;  and  if  there 
arife  out  of  them  collaterally  any  abfurd  cooicquences^  mani« 
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ftftly  cootradiAory  to  comnon  reafony  they  arey  with  regard 
to  fuch  confeqeepoesy  void.     8  Rep.  ii8. 

The  method  of  citing  adts  of  parliament  is  yarioui* 
Many  of  our  ancient  ftatutes  are  called  after  the  name  of  the 
place  where  the  parliament  that  made  them  was  held ;  aa 
the  ftatutes  of  Merton  and  Marleherge,  of  Weftminiter, 
Glouceflery  and  Winchefter.  Others  are  denominated  en- 
tirely from  their  fubjedl ;  as  the  ftatutes  of  Wales  and  Ire- 
landy  the  articuU  clerl,  and  the  prarogativa  regis.  Some  are 
diltinguifhed  by  their  initial  words,  as  the  ftatute  of  quia 
emptor es^  and  that  of  ctrcumfpeQe  agatis*  But  the  mo  ft  uiual 
method  of  citing  them,  efpecially  iince  the  time  of  Ed- 
ward II. y  is  by  naming  the  year  of  the  king's  reign  in 
which  the  ftatute  was  made,  together  with  the  chapter  or 
particular  afl:,  according  to  its  numeral  order  ;  as  9  Geo.  II. 
€•  4.  For  all  the  a£ts  of  one  feifion  of  parliament  taken 
together,  make  properly  but  one  ftatute ;  and,  therefore, 
when  two  feffions  have  been  held  in  one  year,  it  is  ufual  to 
mention  ftat.  i  or  2.  Thus,  the  bill  of  rights  is  cited  as 
I  W.  &  M.  ft.  2.  c.  2.  fignifying  that  it  is  the  fecond  chap- 
tefy  or  a^  of  the  fecond  ftatute,  or  the  laws  made  in  the  fe- 
cond feffions  of  parliament,  held  in  the  firft  year  of  king 
Wflliam  and  queen  Mary.     Blackft.  Com*  book  i. 

Abridgments  of  the  ftatutes  have  been  made  by  feveral* 
from  Magrna  Charta  to  the  times  of  the  refpedive  abridgers. 
The  firft  by  Raftal,  pubhihed  in  1559;  the  fecond  by 
Pttkcm,  in  1606;  the  third  by  Wingate,  in  1641  ;  and 
othevs  fince  by  Hughes,  Manby,  Waftiington,  Boult,  Nel- 
Ibn,  Cay,  &c. 

Statute  is  alfd  a  term  proviacially  employed  to  fignify 
a  hiring  day  for  farm-fervants. 

Statutss  of  a  CorporaAwi^  are  thofe  bye-laws,  or  private 
legiilatioBs,  which  it  is  empowered  to  make  for  its  own  better 
govemmenty  and  which  are  bindio?  upon  the  membert^ 
unlefi  contrary  to  the  laws  of  the  land*  and  then  they  are 
Toid.  This  right  of  making  bye-*law8,  under  the  preceding 
reftri^on,  was  allowed  by  the  law  of  the  Twelve  Tables 
at  Romft  ;  but  no  trading  coxnpany  is,  with  us,  allowed  to 
iiuikc  bye-laws  which  may  mtdi  the  king's  prerogative^ 
or  the  common  profit  of  the  people,  under  the  penalty  of 
^pL  unlefs  they  be  approved  by  the  chancellor,  treaifureo  and 
chief  juftices,  or  the  judges  of  affize  in  their  circuits ;  and' 
ev«n  though  they  be  io  approved,  ftiU,  if  contrary  to  law^ 
they  are  void.  Blackft.  Com.  book  i. 
Statute,  Accejfory  by*  See  Accessory. 
Statute,  ASton  upon  the.  See  Action. 
Statute,  Guardian  by.  See  Guardian. 
STATUTB-ilif^fi^^iii/  is  a  bond  of  record,  purfuant  to  the 
ftatute  13  £dw.  I.  de  mercatoribui^  acknowledged  before  one 
of  the  clerks  of  the  ftatutes-merchant,  and  mayor,  or  chief 
warden  of  the  city  of  London  ;  or  two  merchants  of  the 
laid  city  for  that  purpofe  ailigned ;  or  before  the  mayor^ 
chief  warden,  or  mafter,  of  other  cities  or  towns ;  or  other 
fulHcient  men  for  that  purpofe  appointed ;  fealed  with  the 
feal  of  the  debtor,  and  of  the  king,  which  is  of  two  pieces^ 
the  greater  to  be  kept  by  the  mayor,  chief  warden,  &c. 
and  the  lefs  by  the  faid  clerks.  Its  effe6k  is,  that  if  the 
obligor  pay  not  the  debt  at  the  day,  execution  may  be 
awarded  againft  his  body»  lands,  and  goods ;  and  that  the 
obligee  fhall  hold  the  fame  till  the  debt  be  levied.  See  Sta- 
TUT&'Staple. 

STATVTE'Sefflomj  called  alfo  Pettt-feffifms^  in  Law^  are 
neetinge  in  every  hundred,  to  which  conftables  repair^  and 
others,  both  mafters  and  fervants,  for  deciding  differences 
between  mafters  and  fervants,  .rating  of  wases,  beftowing 
people  in  fervice,  who,  being  fit  to  ferve,  either  refufe  to 
ieek,  or  cannot  get  mafters. 


Statuti-Ji^  it  a  Ibrt  of  ftatute-merchant,  relating  to 
merchants  and  merchandizea  of  ihtAapk;  which  fee. 

The  ftatute-ftaple  is  of  two  kinds ;  proper  and  imprcper* 

The  proper  is  a  bond  of  record,  acknowledged  before  the 
mayor  of  the  ftaple,  in  the  prefence  of  one  or  more  conftables 
of  the  ftaple ;  by  virtue  of  which  the  creditor  may  forthwith 
have  execution  of  the  body,  land8»  and  goodb,  of  the  debtor^ 
on  non-payment. 

This  and  the  ftatute-merchant  are  both  fecurities  for  debts^ 
originally  permitted  only  among  traders  for  the  benefit  of 
commerce  ;  by  which  the  lands  of  the  debtor  are  conveyed 
to  the  creditor,  till  out  of  the  rents  and  profits  of  them  his 
debt  may  be  fatisfied,  and  during  fuch  time  as  the  creditor 
fo  holds  the  lands,  he  is  tenant  by  ftatute-merchantf  or  fta- 
tute-ftaple. 

Improper  is  a  bond  of  record,  or  recognizance,  founded 
upon  the  ftatute  23  Hen.  VIII.  cap.  6.  of  the  nature  of  a 
proper  ftatute-ftapie  as  to  the  force  and  execution  of  it^ 
and  acknowledged  before  one  of  the  chief  juftices  ;  or,  in 
their  abfence,  before  the  mayor  of  the  ftaple,  and  recorder 
of  London ;  which  extends  the  benefit  of  the  mercantile 
tranfa^ion,  already  mentioned,  to  -all  the  king's  fubje^s  in 
general. 

STATUTO  Mercatorio,  a  ¥nrit  for  the  imprifoning 
him  that  has  forfeited  a  ftatute-merchant  bond,  until  the 
debt  is  fatisfied  ;  and  of  thefe  writs  there  is  one  againft  lay 
perfons,  and  another  againft  perfons  ecclefiaftical: 

Statuto  StapuUf  a  writ  that  lies  to  take  the  body  to 
prifott,  and  feize  upon  the  land  and  goods  of  one  who  hath 
forfeited  the  bond  called  ftatute-ftaple. 

STATUTUM  de  Labtarus,  an  ancient  writ  for  the 
apprehending  fuch  labourers  as  refufe  to  work  according  to 
the  ftatute. 

ST  A  V  ANGER,  in  Geography  ^  a  fea-port  town  of  Nor- 
way,  in  Chriftianfand,  fituated  on  a  bay  of  the  North  fea  ; 
anciently  the  fee  of  a  biftiop,  but  removed,  after  the  town 
was  burnt  in  the  year  1688,  to  Chriftianfand  ;  86  miles  S. 

of  Bergen.     N.  lat.  c8°  s^*     E-  lo°g*  5^  44'- 

ST  A  VAN  I,  in  Ancient  Geography  y  a  people  of  European 
Sarmatia,  according  to  Ptolemy  \  who  alfo  gives  the  fame 
name  to  a  people  in  the  northern  part  of  Aria. 

STAVELOT,  in  Geography.     See  Stablo. 

STAVENAU,  a  town  of  Brandenburg,  in  the  Mark  of 
Pregnitz  ;  7  miles  N.  W.  of  Perleberg. 

STAVENHAGEN,  a  town  of  the  duchy  of  Mecklen- 
berg ;  24  miles  E.  of  Guftrow.     N.  lat.  53°  40'.    £•  long* 

STAVE  REN,  a  town  of  Holland,  and  the  moft  ancient 
of  Friefland,  fuppofed  to  have  been  built  one  year  before  the 
commencement  of  the  Chriftian  era,  and  to  have  taken  its 
name  from  an  ancient  idol,  worihipped  by  the  inhabitants, 
called  <<  Stavon.^'  Great  part  of  die  ancient  town  having 
been  deftroyed  by  the  fea,  the  inhabitants  rebuilt  it  in  the 
place  where  it  now  ftands,  as  being  lefs  expofed.  It  was 
anciendy  a  very  rich,  powerful,  and  populous  city,  with  the 
beft  harbour  in  that  country.  The  ancient  kings  of  Frief* 
land  made  it  their  ordinary  refidence,  in  a  palace  built  by 
Richolde,  the  firft  king,  about  the  year  400.  Radbode  VL 
after  he  had  conquered  all  the  country  as  far  as  Utrecht, 
called  his  conquefts  the  Klngekm  ofStaveren^  which  ftiews  the 
flourifhin&r  ftate  of  the  town  at  that  time,  and  was  the  occafion 
of  its  bemg  included  in  the  league,  of  the  German  Hanfe 
towns.  It  was  furrounded  with  walls  and  ditches,  about 
the  year  339,  by  Obidalde  VI.  duke  of  Friefland.  It  it 
fince  reduced  very  much  firom  its  ancient  graodtur,  the 
harbour  being  choaked  up  ;  however,  there  remains 
enough  of  its  former  fplendour  to  make  it  a  confiderable 
9  town; 
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town ;  and  tbey  ftiQ  cany  on  fome  tradei  efpecially  la 
fi(hmg»  and  in  paffage- boats  over  the  pools  and  lakes  of 
die  neighbourhood.  In  i799>  ^^  tovm  was  taken  by  the 
Britiih  fleet ;  40  miles  N«  ofAmfterdam.  N.  lat.  52°  56'. 
E.  loiy.  5*^  16'. 

STAVE  RN.     See  Fredericksvorn, 

STAYERS.     See  Staggers. 

STAVES,  Flag.     Sec  YtAG-Staves. 

Staves*  Level&ng.    See  hviVVLhiVG^Stawi. 

Staves,  Tif.     See  TiF-Stavei. 

STAVESACRE,  Staphisagria,  in  Botany ;  for  the 
charadersy  (lee  Delphinium. 

StaTefacre,  Delphimum  Jtaphifagrioi  grows  in  Provence, 
LaneuedoCy  and  many  other  fouthern  parts  of  Europe. 

1%e  feeds,  wluch  are  th«  only  part  of  the  plant  direded 
for  medicinal  ufe,  are  ufually  imported  here  from  Italy  ^  they 
are  large,  rough,  of  an  irregubr  triangular  figure,  and  of  a 
blackiih  colour  on  the  outude,  but  yellowifh  within  ;  their 
fimell  is  dif agreeable,  and  fomewhat  fetid  ;  to  the  tafte  they 
are  very  bitter,  acrid,  and  naufeous.  Their  virtues  are 
extra&ed  partially  by  water,  and  completely  by  reftified 
fpirit. 

Thefe  feeds  feem  to  have  been  known  to  the  ancients,  by 
whem  they  were  employed  as  a  mafticatory  :  for,  on  being 
chewed  they  excite  a  copious  flow  of  faliva,  and  on  this  ac- 
coiuBt  were  recommended  in  tooth-aches,  and  other  painful 
affections  of  the  &ce  and  gums.  The  ancients  alio  pre- 
'  fcribed  them  with  a  view  to  their  emetic  and  cathartic  enedks 
IB  dofet  of  ten  or  fifteen  grains  :  but  the  deleterious  narcotic 
aualities  of  ftavefacre  were  difcovered  t»  be  fo  powerful  as  to 
forbid  its  iotemal  ufe.  Schultz,  only  by  keeping  it  fome  time 
in  bis  mouth  to  relieve  a  tooth-ache,  was  for  a  time  deprived 
of  fais  fenfes ;  and  Hillefeld  has  rebted,  that  a  dog,  by 
taking  five  fcniples  of  thefe  feeds,  became  convulfed,  and 
fbon  died.  Stavefacre  is  now,  therefore,  confined  to  external 
ufe  in  fome  kinds  of  cutaneous  eruption,  but  more  efpecially 
for  deftroying  Uce  and  other  infers  ;  and  by  its  efficacy  in 
tbu  way,  this  plant,  in  moft  of  the  European  languages,  is 
diftinpuiflied  by  the  name  of  loufe-wort. 

STAUFF,  in  Gtographfy  a  caftle  of  Germany,  in  the 
principality  of  Naflku  Saarbruck  Ufingen. — ^Alfo,  a  cafUe 
of  Germany,  in  the  principality  of  Anfpach,  with  a  citadel ; 
30  noiles  S.E.  of  Anfpach, 

STAUFFEN,  a  town  of  the  Brifgau,  on  the  Mehli- 
bach ;  24  miki  N.N.E.  of  Bale.  N.  ht.  48"^  54'.  E.  long. 
7^48'. 

STAUFFENBURG,  a  town  of  Upper  Hefle  5  5  miles 
N.N.E.  of  Gieflen.     N.  lat.  50""  4c/.     E.  long.  8""  45'. 

STAVITESTI,  a  town  of  Wahchia ;  42  miles  E.S.E. 
of  Tergofyl. 

STAUNTON,  a  poft-town  of  America,  in  the  Hate  of 
Virginia,  and  capital  of  Augufta  county  ;  fitUated  on  the 
S.£.  fide  of  Middle  river,  a  water  of*^  Paiowmac^  N.  of 
Maddifbn's  cove.  It  contains  about  160  houfes,  moftly 
conftmded  of  ftone,  a  court-houfe  and  ga<^ ;  100  miles 
S.W.  by  S*  of  Wtnchefter. — Alfo,  one  of  the  principal 
bramches  of  Roanoke  river^  which  rifes  00  the  weftem  fide 
of  tbe  Blue  Ridge,  where  it  has  the  name  of  Roanoke,  but 
when  it  has  paiSed  through  the  ridge,  it  takes  the  name 
of  Staunton^  and  preferves  it  to  its  confluence  with  Dan, 
there  refuming  the  name  of  Roanoke.  It  might  be  made 
navigable  for  xoo  miles  from  its  mouth*  It  recei»e»  fcveral 
ibeams. 

Staunton'/  IJland^  a  fmall  ifland  near  the  eafl[  coafil  of 
China.    N.  Ut.  ^  47'.     £.  kmg.  i  %%""  1 3'. 

STAVRES  HOVfD^acape  of  DeiuiiaBk»  on  the  caft 
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coaft  of  the  ifland  of  Fyen.    N.  lat.  Kf  to\   'E.  lonir. 
10°  46'.  :)3      y  s 

STAURI,  in  Ancient  Geogn^hy^  a  people  of  Afia,inthe 
environs  of  Hyrcania.     Pliny. 

STAUROLITE,  Granatite  of  Sauffure  and  Werner,  and 
Staurotidi  of  Haiiy,  in  Mineralogy f  a  (tone  of  the  filiceous 
genus  according  to  Kirwan,  of  a  reddifh  or  blackifli-brown 
colour,  which  leems  always  cryftallized.  Its  cry  dais  are  of 
an  hexahedral  prifmatic  form,  four  faces  of  which  are  the 
largeft,  meeting  in  pairs,  and  forming  two  obtufe  angles, 
meafurincr  129  .  The  prifm  is  either  entire  or  truncated  on 
the  obtule  angles.  It  is  not  uncommon  to  find  two  cryf- 
tals  penetrating  each  other  obliquely,  or  at  right  angles,  fo 
as  to  form  a  crofs ;  fometimes  even  three  prifms  are  thus 
arranged,  forming  a  triple  crofs,  whence  its  name  of**  Crofs- 
ilone.''  Its  furface  is  fmooth  or  uneven,  and  its  luftre  variea 
confiderably.  Internally  it  is  more  or  lefs  fhining,  with  a 
luftre  between  vitreous  and  refinous.  Its  fradure,  parallel 
to  the  axis,  is  imperfectly  lamellar ;  in  the  oppofite  direc- 
tion it  is  fmall-grained  uneven,  paffing  to  conchoidal.  It 
is  brittle,  and  fomewhat  harder  than  quartz.  Sp.  gr.  5.28. 
Expofed  to  the  blowpipe,  it  undergoes  no  other  change 
befides  that  of  fritting  a  little  on  its  furface.  Its  compo- 
nent parts,  according  to  an  analyfis  by  Vauqueliny  are 

33.  Silex. 
44*      Alumine. 

3.84  Lime. 
13.      OxydofiroB. 

I.      Oxyd  of  manganefe. 


5.16  Lois 


100. 


This  mineral  is  found  in  St.  Gothard,  ih  SwitzerlaiNl^  ia 
fjnall  cryftals,  imbedded  in  micaceous  fchiflus,  and  accoil- 
panied  with  cyanite  :  in  Brittany,  near  Quimper,  in  midcUing- 
uzed  cryftals^  imbedded  in  a  micaceous  clay,  a^arenw 
produced  by  the  decompofition  of  fome  primitive  rook  ;  alio 
at  St» Jago  of  CompofteiU,  in  a  prinutive  rock.     Aytia. 

STAUROPHORI,  Ir«v^^t,  compounded  of  r«^, 
a  crofii  and  (^i^w,  /  carry,  in  Church  Hilary,  certain  eock- 
fiaftics,  whoie  bufinefs  it  waa  to  carry  the  crofs  in  pro- 
ceffions. 

STAUROPHYLAX,  2mi;eo<pwx*f,  derived  fromVtfi>^, 
a  croft,  and  ^Xec^trv,  /  keep,  a  dignified  officer  in  the  chnroh 
of  Conftantinople,  to  whofe  care  the  kesping  of  the  crofs, 
found  by  St.  Helena^  vras  committed, 

STAUROPOL,  in  Geography,  a  town  of  Ruffia,  In  the 
government  of  Simbirfk,  on  the  Volga;  44  miles  S.S.£. 
of  Simbirlk,  N.  lat.  C3®  44'.  E.  long.  48®  58'.— Alfo,  a 
town  of  Ruffia,  in  the  government  of  Caucafus,  on  the 
Volga ;  88  miles  W.N.W.  of  Ekaterinograd.  N.  lat.  44^ 
5(5^.    E.  long.  41®  50'. 

STAVROS,  or  Stauros,  anciently  Stagira,  a  town 
of  European  Turkey,  in  Macedonia,  the  native  place  of 
Ariftotle ;  fituated  in  the  gulf  of  Contefa ;  46  miles  E.S.  £. 
of  Saloniki. 

STAUROTIDE,  in  Mineralogy,  the  name  given  by 
Haiiy  to  granatite.     See  Stavrolitx. 

STAUS££>  Fort,  in  Geography^  an  American  fisrt, 
juft  above  the  falla  of  the  hfiagarat  and  eight  miles  above 
Qpieea'a  Town* 

D  2  STAU- 
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STAUSTADT,  a  town  of  Switzerland,,  in  the  canton  beyond  the  fore-ftay ;  the  main-topmaft-ftay  is  attached  to 

of  Underwalden  ;  6  miles  S.£.  of  Lucerne.  the  head  or  hounds  of  the  fore-maft  ;  and  the  mizen*topinacft* 

STAXIGO  Harbour,  a  bay  of  Scotland,  on  the  eaft  ftay  comes  alfo  to  the  hounds  of  the  main-maft ;  the  fore* 

coatt  of  the  county  of  Caithnefs ;   i  mile  N.  of  Nofs  Head.  top-gallant-ftay  comes  to  the  outer  end  of  the  jib-boom  ; 

ST  AXIS,  a  word  ufed  by  the  ancient  phyficians  to  ex-  and  the  main-top-gallant- ft  ay  is  extended  to  the  Kead  of  the 

prefs  a  diftillation  of  the  blood  in  drops  from  the  nofe.  fore-topmaft. 

A  ftaxis,  in  the  doctrine  of  crifes,  is  juftly  condemned  Stay  a  Skiff  To^  or  brmg  her  on  the  Stayty  is  to  manage 

as  indicating  a  weaknefs  and  decay  of  ftrength  in  nature ;  her  tackle  and  fails,  fo  as  that  (he  cannot  make  any  way 

whereas,  on  the  contrary,  free  and  copious  difcharges  of  forwards,  which  is  done  in  order  to  her  tacking  about, 

blood  from  the  nofe  are  efteemed  good  indications,  and  often  Stay,  in  the  Manege.     To  ftay,  or  fuftain  your  horfe, 

make  hap^y  crifes.  is  to  hold  the  bridle  nrm  and  high.     We  like  wife  day  or 

STAY,  in  Sea  Language^  a  big  ftrong  rope  employed  fuftain  a  horfe  with  the  in-leg,  or  in*heel,  when  he  makes 

to  fupport  the  mafts  on  the  fore-part,  by  extending  from  his  croupe  go  before  his  (houlaers  upon  volts ;  as  alfo  when 

their  upper  end  at  the  maft-head  towards  the  fore- part  of  we  hinder  him  to  traverfe,  and  ride  him  equally,  keeping 

the  fhip,  as  the  (hrouds  are  extended  to  the  right  and  left,  him  always  iubjedi,  fo  that  his  croupe  cannot  flip  out»  and 

and  behind  it.  he  cannot  lofe  either  his  cadence,  or  his  ground,  but  marks 

The  ftays  are  denominated  from  the  mafts,  as  the  lower  all  his  times  equal, 

ftays,  topmaft  ftays,  top-gallant  ftays,   flag-ftaff  or  royal  STAY-Saiif  in  a  Shift  a  fort  of  triangular  fail  extended 

ftays,  &c.  upon  a  ftay.     See  Sail. 

Baci'Jiayj,  hreafi^  Jhifting^  and  Bandings  are  ftays  which  St AY-Sail'Stat'Tackle,     See  TACkLE. 

fupport  the  topmafts  and  top-gallant-maits  from  aft:  they  SrAY-Tackle  Pendants,     See  Pendants. 

reach  from  the  heads  of  the  topmaft  and  top-gallant-maft  STAYNER,  Sir  Richard,  in  Biography,  was  the  gal- 

to  the  channel  on  each  fide  of  the  (hip,  and  aflift  the  fhrouds,  lant  conunander  of  a  (hip  of  war  during  the  proteftorate  ; 

when  ftrained  by  a  prefs  of  fail.     The  fhifting  back-ftays  and,  in  conjundlion  with  captain  Smith,'  took  a  Dutch  Eaft 

change  according  to  the  adiion  of  the  wind  upon  the  fails,  India  (hip  of  800  tons  burden,  having  on  board  four  cbefts 

whether  aft  or  upon  the  quarter.     Bob-flays  are  ftays  ufed  of  (ilver.     In  1656  he  was  appointed  to  the  command  of 

to  confine  the  bowfprit  down  upon  the  ftem,  and  countera£i  three  frigates,  and  with  this  fmall  fquadron  he  fell  in  with 

the  force  of  the  ftays  which  draw  it  upwards.     Stay-fail  the  Spanifti  flotilla,  confifting  of  eight  fail,  of  which  he 

fiays  are  thofe  on  which  the  ftay-fails  are  extended.     The  captured  two,  burnt  one,  funk  another,  and  drove  two  on 

jib'Jlay  is  fimilar  to  the  ftay-fail  ftays,  and  extends  the  jib.  (hore.     The  treafure  captured  on  this  occafion  amounted  to 

The  martingak'Jtay  fupports  the  jib-boom,  as  the  bob-ftays  fix  hundred  thoufand    pounds  fterling,    fo  that  captain 

fupport  the  bowfprit.      Preventer-ffring^tays  are  fubordi-  Stayner  returned  to  England  not  only  crowned  with  glory, 

nate  ftays  to  fupport  their  refpe6tive  ftays,  and  fupply  their  but  laden  with  wealth.     In  the  following  year  he  again 

places,  in  cafe  of  any  accident.     The  pra£iice  of  placing  failed  with  the  fleet,  under  the  chief  command  of  Blake,  for 

the  fpring-ftays  before  the  foremoft  crofs-trees,   and  of  the  purpofe  of  intercepting  the  Spani(h  Weft  India  fleets 

bringing  the  catharpins  and  futtock-(hrouds  to  the  maft,  is  which  had  taken  (belter  in  the  bay  of  Santa  Cruz.     On  re^ 

now  ftndly  forbidden  in  the  navy,  as  the  placing  of  the  connoiterinp  the  force  and  pofition  of  the  enemy,  the  Eng- 

fpring-ftay  before  the  foremoft  crofs-trees  was  with  a  view  li(h  admiru  found  it  impoflible  to  bring  off"  thQ  enemy's 

to  feparate  it  from  the  ftandin?  ftay :  it  is  for  the  future  to  (hips,  though  he  thought  they  might  be  deftroyed.    Stayner 

be  effeded,  by  placing  the  collars  five  or  fix  feet  apart  on  was  immediately  detached  to  begin  the  attack,  and  being 

the  bowfprit.     Sktatic-Jlays  are  ropes  ufed  for  hoifting  or  fupported  by  Blake  with  the  remain^r  of  the  fleet,  the 

lowering  burdens  in  or  out  of  (hips.     Stay-ropes  have  tour  Spaniards  were,  in  a  very  few  hours,  driven  out  of  their 

ftrands,  vnth  a  heart  running  through  the  middle,  which  (hips  and  breaft-works.     The  former  were  inftantly  taken 

keeps  the  rope  true ;  and  when  hawfer-laid  as  a  rope,  pre-  po(reflion  of  by  the  £ngli(h,   and,  as  they  could  not  be 

vents  it  from  ftretching,  and  the  ftrands  have  each  their  brought  off",  they  were  all  fet  on  fire,  and  burnt  to  the  wa- 

proper  bearing.     The  ftays  are  made  of  fine  yariH  fpun  ter's  edge.     "  The  whole  aAion,"   fays  lord  Clarendon, 

nom  the  beft  topt  hemp.     Twenty  threads  a-hook  make  a  '<  was  fo  miraculous,  that  all  men,  who  knew  the  place, 

rope  three  inches  in  circumference,  and  fo  in  proportion  for  wondered  that  any  fober  men,  with  whatever  courage  en- 

any  fize.     The  yam  is  warped  to  the  length  and  fize  for  do  wed,  would  ever  have  undertaken  it ;    and  they  could 

the  ftay  wanted.     The  ftrands  are  warped  long  enough  for  hardly  perfuade  themfelves  to  believe  what  they  had  done ! 

one  ftrand  to  make  two,  when  hauled  about  and  hung  upon  while  the  Spaniards  comforted  themfelves  with  the  belief 

the  back-hook.     By  this  an  eye  is  left  for  the  upper  end  of  that  they  were  devils,  and  not  men,  who  had  deftroyed 

the  ftay  to  go  through  and  form  a  collar,  to  go  over  the  them  in  fuch  a  manner."     Cromwell  thought  fo  highly  of 

maft-head.     For  ftays  of  nine  inches  in  circumference,  each  the  condu8:  of  captain  Stayner,  that  he  immediately  con- 

ftrand  fliould  be  3^  inches,  and  fo  in  proportion.     The  ferred  on  him  the  honour  of  knighthood.     On  the  reftora- 

heart  muft  be  near  tne  fize  of  the  ftrand,  or  the  rope  will  tion,   itr  R.  Stayner  had  a  command  under  Montague* 

not  lie  round  and  true.     Particular  attention  (hould  be  paid  afterwards  the  earl  of  Sandwich)  was  again  knighted,  and 

to  making  the  ftays,  as  on  them  the  fafety  of  the  maft,  &c.  was  conftituted  rear-admiral  of  the  fleet.     He  firft  hoifted 

greatly  depends.     Main,  fore,  and  mizen-topmaft,  and  fome  his  flag  in  the  Swiftfure,    and  afterwards  in  the  Mary, 

top-gallant-maft-ftays,  are  cable-laid.  After  this,  the  nation  being  at  peace,  no  opportunity  was 

Tne  ftay  of  the  fore-maft,  called  the  fore-ftay,  reaches  offered  to  this  brave  man  -of  adding  to  thofe  fervices  which 

from  the  maft-head  towards  the  bowfprit-end ;  the  main-  he  had  already  rendered  his  country ;  and  it  ia  thought  he 

ftay  extends  over  the  fore-caftle  to  the  (hip's  ftem ;  and  the  died  very  foon  after.     Campbell's  Lives  of  the  Admirals* 

mizen-ftay  is  ftretched  down  to  that  part  of  the  main-maft  vol.  iv. 

which  lies  immediately  above  the  quarter-deck ;  the  fore-  ST.  CLAIR,    ia  Geography,     See  Clair. — Alfo,  ^ 

topmaft*ftay  comes  alio  to  the  end  of  the  bowfpriti  a  littk  t«wnfliip  in  Butler  county,  in  the  ftate  of  Ohio,  containing 

izao 


S  T  E  S  T  E 

It 80  inliabitaiita. — ^Alfo*  atownfhip  in  the  county  of  Co«  thefe  ezperiments,   Mr.  Dalton  took  a  barometer  of  the 

kmbiaiiay    Ohio,    containing   1003  inhabitants. — ^Alfo,   a  common  fise.     The  mercury  was  firft  boiled,  to  free  it 

county  of  the  Illinois  territory,  containing  9  townihips  and  from  air.     He  then  put  a  httle  water  into  the  tube,  and 

^'007  inhabitants.  poured  it  out  again,  leaving  its  fides  wet ;  and  next  intro- 

STEADMAN's  Creek,  a  river  of  America,  in  New  duced  the  mercury,  inverting  the  tube  fo  as  to  exclude  the 

York,  which  runs  into  the  Niagara,  above  Fort  Schlofier.  air.     The  water,  being  the  lighteft  fluid,  rofe*  above  the 

ST£ADY,  a  word  of  command  at  fea,  given  by  the  furface  of  the  mercury  about  one-eighth  of  an  inch.     He 

pOot  to  the  man  at  the  helm,  in  a  fair  wind,  to  keep  the  then  furrounded  the  tube,  from  the  top  downwards,  with 

fliip  fteady  in  her  courfe,  without  deviating  to  the  right  or  another  tube,  14  inches  long,  and  2  inches  diameter ;  form* 

lefty  or  making  angles  (or  yaws ^  as  they  call  them),  in  and  inga  cavity  between  the  tubes,  capable  of  holding  water  of 

o«it.     The  heunfman  accordingly  anfwers /?a3<^  ;  thus  de»  different  temperatures.     The  temperature  of  this  water  was 

noting  his  attention  and  obedience  to  the  pilot's  orders.  cenftantly  marked  by  a  thermometer  placed  in  it ;  and  the 

ST£  ALi,  in  ^gricuhure.     See  Stale.  elafticity  of  the  vapour,  in  the  upper  part  of  the  barometer, 

STHAJLING  dn  Heireft.     See  Forcible  MduSion.  was  conftantly  marked  by  the  height  of  the  mercury.    The 

Stsaling,  in  Law.     See  Larceny.  outer  tube  being  of  glafs,  the  whole  could  be  feen.     This 

ST£AM,  in  a  general  fenfe,  is  a  term  ufed  to  fignify  apparatus  was  ufed  for  all  the  temperatures  below  155^* 

the  vifible  cloudinefs    arifing  from  the  condenfation   of  For  the  higher  temperatures,  as  high  as  212S  he  ufed  aa 

aqueous  vapour.  outer  tube  of  tin,  with  a  fiphon  barometer. 

In  thoie  arts  and  manufadiures  where  the  vapour  of  water  Thefe  refults  he  found  to  agree  with  fimilar  experiments 

is  employed,  fuch  as  fteam-engines,  the  term  fteam  is  ufed  made  with  the  air-pump.    The  air-pump  was  provided  with 

for  water  in  its  elaflic  form,  at  or  above  the  temperature  a  mercurial  gage  of  confiderable  extent.     Some  water  was 

of  212S  and  when  it  is  invifible.     It  is  in  this  form  that  firft  made  to  boil  in  a  Florence  flafk,  in  which  a  thermometer 

can  properly  call  it  fteam ;  as  we  fhall  (hew,  that  in  the  was  placed.     In  this  ftate  it  was  put  under  the  receiver^ 


iriiible  mifty  form  in  which  we  fee  it  in  the  atmofphere,  both  and  then  the  air  being  withdrawn,  the  fteam  alone  affe&ed 

in  the  form  of  clouds,  and  as  it  paffes  from  a  warm  medium  the  barometer ;  the  thermometer,  at  the  fame  time,  marking 

into  a  colder  one,  it  is  not  fteam  but  water  in  nunute  glo-  the  temperature. 

Imles.  From  thefe  fa6is  Mr.  Dalton  conftruded  his  table.    The 

Some  have  confined  the  word  fteam  to  the  vapour  of  wa-  altitudes  of  the  mercury,  anfwering  to  the  degrees  of  tem- 

ter  not  kfs  than  212°,  as  if  water  did  not  affume  the  elaftic  perature,  he  found  not  to  have  a  conftant  ratio;  nor  did 

fottn  at  a  lower  temperature ;  conceiving  it  to  exert  the  full  they  vary  by  any  regular  progrelfion.     When  the  degrees 

iarot  of  fteam  the  moment  it  arrives  at  that  point,  and  to  were  in  arithmetical  progreifion,'  the  columns  of  mercury 

be  wholly  converted  into  water  when  reduced  below  the  anfwering  thereto  were  not  in  the  fame,  but  fomething  ap- 

iame.     ^fothing,  however,  can  be  more  abfurd  than  this  proaching  to  a  geometrical  feries.     The  increafe,  although 

notion  :  fteam  can  exift  at  the  loweft  known  temperature,  not  ftridUy  geometrical,  of  the  ratios  themfelves  diminifhed 

At  50^  below  the  cypher  of  Fahrenheit,  if  the  barometer  regularly,  which  enabled  him  to  calculate  with  fufficient 

could  fliew  it,  the  prefence  of  ice  would  afford  an  elaftic  exadnels  thofe  demes  which  he  could  not  afcertain  by 

fluid  of  fome  force.     We  want  no  other  proof  of  this  faffc  experiment.     We  feldom  find  any  ef  nature's  laws  attended 

than  the  experiments  of  different  philofophers  to  afcertain  with  any  thing  fo  indefinite ;   and  Mr.  Dalton  very  pro« 

the  force  of  aqueous  vapour,  anfwerin?  to  different  tem-  perly  obferves,  that  the  defe£l  is  not  in  nature,  but  in  the 

peratures ;  and  before  we  proceed  further  on  our  fubjed,  imperfe£l  fcale  of  our  thermometers,  which,  M.  de  Luc 

It  may  not  be  amifs  to  give  the  table  of  thefe  fadff,  formed  and  others  have  ftiewn,  do  not  mark  equal  increments  of 

by  Mr.  John  Dalton  of  Manchefter.     In  order  to  make  heat. 
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Tamli  of  tk  Force  of  Vapour  from  Water  in  e^ery  Temperature,  from  that  of  the  Congelation  of  Mercury,  or  40^ 

below  Zero  of  Fahrenheit,  to  325^. 
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Force  of  Vapoor 
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in  Inches  of 
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in  a  Cubic  Foot 

Tempera* 

Force  of  Vapour 
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Weight  of  Vapour 
in  a  Cubiic  Foot 
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490.90 

306 

118.86 

1002.38 

196 

21.68 

182.83 

251 

59.12 

491.91 

307 

120.03 

101453 

197 

22.13 

186.62 

252 

60.05 

506.42 

308 

121.20 

1020.12 

198 

22.69 

186.62 

253 

61.00 

JI4-43 

309 

122.37 

103498 

199 

23.16 

195.98 

254 

61.92 

522.19 

310 

"3-53 

1041.76 

200 

23.64 

199.36 

255 

62.85 

530.33 

3" 

124.69 

1051.55 

201 

24.13 

203.41 

256 

63.76 

537-70 

312 

125.85 

1061.36 

202 

24.61 

207.54 

257 

64.82 

579.98 

313 

127.00 

1071.03 

203 

25.10 

211.67 

258 

65.78 

554-74 

3H 

128.15 

1080.73 

204 

25.61 

219.31 

259 

66.75 

562.92 

315 

129.29 

1090.24 

205 

26.13 

220.36 

.   260 

67-73 

571.18 

316 

130.43 

1099.95 

206 

26.66 

22483 

261 

68.72    • 

579.53 

317 

131-57 

1109.57 

207 

27.20 

229.3*8 

262 

69.72 

587.97 

318 

132.72 

1119.27 

208 

27.74 

233-94 

263 

70-73 

596.48 

319 

133.86 

1125.55 

209 

28.20 

237.82 

264 

71-74 

605.00 

320 

135.00 

1138.50 

210 

28.84 

243.21 

265 

71.76 

603.60 

321 

136.14 

1148.11 

211 

29*41 

248.02 

266 

73-77 

617.06 

322 

137.28 

1157.72 

212 

3000 

253.00 

267 

74-79 

670.72 

323 

138.42 

"67.34 

268 

75.80 

639.24 

324 

139-56 

1 17695 

213 

30.60 

258.06 

269 

76.82 

647.84 

32J 

•    140.70 

1186.57 

STEAM. 

In  anfwerto  fome  references  which  may  be  required,  we  it  would,  of  courfe,  contain  the  fame  heat  as  fteam  formed 
hzYC  thought  proper  to  add  a  third  column  to  this  table,  at  the  fame  temperature,  viz.  212  +  900,  as  mentioned  in 
(hewinff  the  weight  of  aoueous  vapour  contained  in  a  cubic    the  laft  fad. 

foot  offpace,  when  a  fumcient  quantity  of  water  is  prefent  In  viewing  the  fecond  column  of  the  table,  and  com- 
at  the  given  temperature.  This  column  has  been  formed  paring  it  with  the  temperature  in  the  firfl  colurany  we 
on  the  ni6^,  that  when  the  force  of  vapour  i^  30  inches,  the  (hall  be  far  from  concluding  that  all  the  fteam  in  the  cylinder 
aqueous  vapour  in  a  cubic  foot  of  Ipace  is  equal  to  253  of  a  fteam-engine  is  condenfed  by  the  beft  means  employed* 
mine.  And  fince  the  denfity  mud  be  as  the  prefltire;  Owing  to  the  circumftance  of  the  rapid  decreafe  of  the 
3ierefore,  as  30  inches  is  to  253  grains,  fo  is  the  force  of  force  of  vapour  from  the  boiling  point,  fome  have  been  led 
vapour  oJF  any  other  degree  to  the  number  of  grains  in  the  to  imagine  that  there  is  no  medium  between  fteam  at  212^ 
cubic  foot  at  the  fame.  and  liquid  water.     By  referring  to  the  table,  we  fhall  fee 

This  table,  from  30^  to  212®,  was  the  refult  of  careful  that,  by  a  decreafe  of  temperature  firom  212°  to  180^,  the 
experiment.  Thofe  below  and  above  were  determined  by  column  of  30  inches  is  reduced  to  15.  This  column  is 
calculation,  and  will  doubtlefs  be  much  more  corred  than    again  bife8:ed  or  reduced  to  7.5,  by  the  temperature  falling- 

by  experiment,  from  the  great  difficnlty  and  uncertainty  to  i5o^.c.     At  124^.5,  ^^^  fteam  exerts  a  force  equal  to 
which  the  high  and  low  temperatures  would  occafion.     For     3.7c  inches  of  mercury  ;  and  this  will  be  reduced  to  i  .8759 

a  more  detailed  account  of  Mr.  Dalton's  experiments,  fee  at  the  temperature  of  100°  5. 

the   Manchefter    Tranfaflions,    vol.  v.,    and    Nicholfon's        We  here  fee  the  importance  of  Mr.  Watt's  difcovery  of 

Journal,  vols.  vi.  and  vii.  condenfing  his  fteam  in  a  feparate  veiFel.     The  fpringr  of^the 

Thefe  will  be  found  a  valuable  reference  in  all  pra6iical  refidual  vapour  in  his  cylinder,  after  conden Cation,  is  only 

applications  of  fteam,  and  will  not  be  of  lefs  importance  in  equal  to  the  force  of  vapour  anfwering  to  the  temperature 

afiifting  any  inquiry  into  the  proceds  of  evaporation,  as  con-  of  his  condenfer,  while  the  cylinder  itfelf  is  kept  at  212^ 

lie8:ed  with  the  arts  of  life,  and  the  natural  evaporation  in  nearly. 

the  air.     With  a  view  to  affift  our  conception  of  the  nature         In  the  old  method  of  condenfing  in  the  cylinder,    £0 

of  fteam,  or  of  the  elaftic  vapour  of  water,  we  (hall  condenfe  much  cold  water  would   be  added  as  would  reduce,  the 

a  number  of  fa6is,  which  may  be  very  proper  to  commit  temperature  as  low  as  Mr.  Watt's  condenfer,  in  order  to 

to  memory.  produce  as  perfe£k  a  vacuum ;  and  on  filling  the  cylinder 

1 .  A  cubic  inch  of  water  forms  a  cubic  foot  of  fteam,  again  the  next  time,  it  would  require  to  be  raifed  to  its  ori- 
when  its  eladicity  is  equal  to  to  inches  of  mercury.  ginal  heat,  at  the  expence  of  ^efli  fteam.     The  effed  of 

2.  One  pound  of  Newcaftle  coal  converts  feven  pounds  cold  water  in  condenfmg  fteam,  whether  in  the  cylinder  or 
of  boiling  water  into  fteam.  a  feparate  veifel,  may  be  eaftly  known  by  calculation,  and 

3.  The  time  required  to  convert  a  given  quantity  of  boil-  the  aid  of  the  preceding  table. 

ing  water  into  fteam,  is  Gx  times  that  required  to  raife  it        Let  C  =  the  capacity  of  the  vefiel  containing  fteam  in 

from  the  freezing  to  the  boiling  point,  or  from  32^  to  213%  cubic  feet. 

fuppofing  the  fupply  of  heat  to  be  uniform.  S  =  the  weight  of  a  cubic  foot  of  fteam. 

4.  When  a  quantity  of  water  is  expofed  to  a  given  tem-  n  =  the  weight  of  condenfing  water, 
perature,  the  quantity  of  fteam  formed  in  a  given  time  will                T  =  its  temperature, 

be  as  the  furface,  all  other  things  being  equal.     The  quan-  h  =  the  degrees  of  heat  to  convert  water  into  fteam. 

tity  will  alfo  be  jointly  .as  the  force  of  vapour  anfwering  to  J  =  the  temperature  of  the  fteam. 

each  degree  of  heat,  and  the  furface.  /  =  the  refulUng  temperature,  fuppofing  h  and  J 

The  depth  of  water  evaporated,  in  a  given  time,  will  be  .  to  be  fenflble  heat  before  the  experiment, 

as  the  force  of  vapour,  whatever  the  furlace,  if  the  mafs  be  and  /  the  fame  afterwards, 

uniformly  of  the  fame  temperature.  n  =  capacity  of  fteam  for  heat,  water  being  i . 

When  the  force  of  vapour  is  30  inches,  and  the  tem-        Then,  according  to  a  theorem  for  finding  the  refulting 

perature  at  2 1 2°,  this  degree  being  juft  preferved  only,  the  temperature  by  mixing  bodies  of  different  temperatures  to« 
depth  evaporated  is  1.3  inch  in  one  hour.     This  will  be  oT  4-  ( i!t  4-  J)  C  S  n 

near  the  truth  for  this  temperature.     For  lower  tempera-  gether,   /  =  ? ^^ —        ;   /,  in  this,  will  come 

tures,  the  rules  given  with  the  table  will  point  it  out.  y  +  C  0  « 

c.  When  a  (quantity  of  water  is  raifed  to  the  boiling  out  as  if  the  fteam  in  the  vefTel,  after  mixture,  were  con- 

point,  or  212°,  it  requires  as  much  heat  to  give  it  the  elaftic  denfed  into  water ;  when,  in  fa6l,  the  heat  is  divided  be- 

form  as  would  raife  the  fame  water  900^  higher.     If  its  vo-  tween  the  remaining  fteam  and  the  water,  one  part  giving 

lume  were  not  changed  by  the  heat,  that  is,  if  it  could  be  the  whole  a  common  temperature,  and  the  other  in  a  latent 

prevented  from  expanding,  its  temperature  would  become  form  giving  elafticity  to  the  vapour.     But,  according  to 

1112^,  with  the  fame  quantity  of  caloric.     Thus,  agreeably  fa^  the  6th,  as  before  given,  this  fteam  contains  as  much 

to  fa^  the  3d,  the  heat  required  to  convert  water  of  212^  heat  above  its  own  temperature  as  would  raife  it  to  1112^: 

into  Iteam,  is  fix  times  that  required  to  raife  the  temperature  hence  the  real  temperature  added  to  the  latent  heat  will  be 

from  32^  to  21 2^.  equal  /. 

6.  The  fame  weight  of  water,  in  the  form  of  fteam,  con-        ^,  ,   _       .         ^   r  r  r^      •«  .        »      h  +  J     ... 

tains  the  fame  quantitv  of  heat,  whatever  may  be  its  tem-        The  conclufion  from  thefe  faas  wiU  be,  that  -y~-  wiU 

perature  or  denfity ;  that  is,  the  temperature  at  which  the  y^  ^^.    j^  ^^^  ^^^^  ^^^j^  ^j^j^  ^j^^  ^^^^      ^^  ^^^  ^ 

fteam  is  formed,  added  to  the  degrees  required  to  gi.e  it  ^^^^^  /^^  ^^^^  condenfation,   and.   therefore,  as  the  re- 

the  elal^ic  form,  is  always  a  conftant  quantity.     The  mean-  .    ^j^^  ^^^^^  ^^  ^^  j^      ^  ^^^  ^^^^  ^^  ^  ^^ 

jng  of  this  IS,  that  if  a  given  weight  of  aqueous  vapoi^^^  at  ^  ^^^^  ^^^^  ^^^  experiment,   and  /  that  after  con- 
100    for  mftance,  were  compreiTed  till  its  elafticity  became  l      j 

equal  to  that  at  212°,  no  heat  being  allowed  to  efcape,  its  ^jcnfation  j  then      "^      =  ^,   and  /  =  j^y     If  we 
temperature  would  become  212^  by  the  condenfation ;  and  /  /  A  +  4 

4  now 
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now  refer  to  the  table  «rith  this  force  ok  ? apour,  we  fcaU  at  any  temperature  the  vapour,  already  fufpcnded  over  the 

find  the  temperature  after  condcnfation.     To  illuftrate  this'  water,  be  removed  by  a  current  or  by  an  air-pump,  the 

theorem  by  an  example,  procefc  would  be  greatly  facilitated,  as  we  obferve  in  the 

Let  C  =       I  cubic  foot.  drying  of  the  ground  in  a  brifk  wind*     This  fhews  that  the 

^  ^  353  grains,  the  weight  ofa  cubic  foot  of  fteam»  vapour  of  water  refifls  evaporation  more  than  the  air  it felf; 

g  =  253  grains  of  water.  perhaps  in  the  fame  medium,  its  retarding  power  increafes 

T  =     60.  as  the  denfity.     The  advocates  for  the  foLution  of  water  in 

h  =5  900.  air  have  faid,  that  the  capacity  of  air  for  moifture  is  in- 

d  =z  212,  verfely  as  the  denfity,   whether  this  difference  of  denfity 

II  =3  .9.  arifes  from  the  nature  of  the  gas,  or  from  rarefadion.     It 

#»Tu.  fkM^\  ^r»  ought   very  properly  to  be  aiked,   at  what  degree   of 

t  =  liLjLil^iLi.£hl  3=  rarefaftion  is  the  diffoWcd  water  a  maximum  ?    The  moft 

9  +  C  S II  probable  anfwer  would  be,  at  the  limit  of  rarefadion.     This 

353  X  60  +  (900°  4  2Ta^  X  253  X  9  p  IS  contrary  to  all  Jaws  of  folution.     If  air  can  chemically 

2C«  +  2ca  X  .0 ' ""  ^  combine  with  water,  every  particle  of  air  may  combine  with 

,  >3  T     53        'V  ^  particle  of  water ;  and  the  quantity  of  water  in  a  given 

Then  — L?  =  /.    or  — -  =  ^  .•    /  =  ic  inches  (P*<»  would  be  the  greateft,  when  the  air  was  the  denfeft. 

/  /*        558  /   '  Ifwe  had  no  dired  proof  that  a  given  fpace  will  contain 

of  mercury.     Now,  the  temperature  anfwering  to  this  force  the  fame  quantitv  of  water,  whether  air  be  prefent  or  not, 

of  vapour,  in  the  table,  is  equal  to  177^5.    The  quantity  the  hypo^fis  of  the  chemical  foluUon  of  water  m  air  could 

of  tteam  of  this  denfity  wiU  be  as  ^  to /;  therefore,  as  not  be  defended.  .         .       r 

30  :  15  ::  253  :   126.5  grains :  hence  the  whole  weight.        We  have  feen  that  the  quantity  of  water  m  a  given  fpace 

which  Wz$  S5^  -  126.5;  =  431-3  grains,  the  weight  of  »  «[  the  force  of  vapour  m  inches  of  mercury,  becaufe  the 

water.      Hence,    if  the  capacity  of  the  fkeam-veffel  be  denfity  muft  be  as  the  preflure.     Mr.  Dalton  has  afcer- 

known,  and  the  degree  of  condenfation  at  the  fame  time  be  tained  by  experiment,  that  the  rate  of  evaporation,  at  a 

given,  the  fnpply  of  cold  water  for  that  purpofe  may  be    P^^"  *^"P?'*!^*"^  "  "  ^**?  ^^^^  "^^  ^^P^"*"  *^  *^*  ^^^' 

ii_  See  Nicholfon's  Journal,  voL  vii.  p.  5. 

afceitaioed.    This  will  be  7  s      "^            C  S 11.  This  fad  leads  to  the  condufion,  that  fince  the  denfity  ii 

^ ""  T  jjfQ  lis  the  force  of  vapour,   the  velocity  of  difperfion 

We  have  before  hinted  at  the  vulgar  idea  of  there  being  through  the  air  is  the  fame  at  all  temperatures.     Since, 

no  medium  between  tteam  at  212^  and  licjuid  water.     A  however,  the  atmofphere  always  contains  fome  moiilure,  the 

do£btine  ftrongly  favourable  to  fuch  an  opinion  is  at  prtfent  neat  evaporating  power  will  be  as  the  difference  between 

held  by  feveral  philofophers  of  eminence.     The  elaftic  form  that  force  of  vapour  anfwering  to  the  temperature  at  which 

of  water,  at  all  temperatures  below  212°,  is  fuppofed  to  be  dew  would  begin  to  fall,  and  the  temperature  to  which  the 

a  folatioo  of  water  in  air.     Does  any  thing  like  this  appear  evaporating  fubftance  is  expofcd.     That  point  in  the  at- 

to  be  the  cafe  in  the  detail  of  Mr.  Dalton's  experimentSf  to  molphere  when  dew  falls,   is  called  by  Mr.  Dalton  the 

determiae  the  force  of  vapour  of  fleam  at  different  tem-  dttu-foifa.    The  manner  of  finding  this  is  as  follows :  Take 

peratures  ?    We  would  afic,  where  was  the  air  to  diflblve  a  taU  cylindrical  bottle,  about  one  foot  high  and  three 

the  water  above  the  column  of  mercury,  in  which  water  inches  in  diameter ;  or,  if  this  is  not  at  hand,  a  common 

and  mercury  alone  exifted  ?     tt  is  admitted  on  all  hands,  decanter.     Fill  it  with  water  fo  much  colder  than  the  air, 

that  fteam  at  212^  can  exift  independent  of  air;  and  where  that  the  bottle  may  appear  mifty,  when  it  is  put  into  it. 

have  we  become  acquainted  with  any  rule,  that  aqueous  If  no  appearance  of  this  miff  is  obferved,  the  water  is  not 

vapour  cannot  exift  in  a  feparate  fiate  at  other  tempera-  cold  enough ;  and  ice,  or  fome  freezing  mixture,  mull  be 

turea  f    This  is  certainly  the  cafe  with  refpeA  to  water ;  added  to  it.     The  bottle,  when  filled,  muff  contain  a  ther* 

and  it  ii  highly  probable,  that  a  portion  of  all  the  foltd  mometer.     When  the  dew  i^pears  upon  it,  wipe  it  off  with 

and  liquid  matter  on  the  globe  exifts  in  the  elaftic  form,  in  a  clean  dry  cloth ;  and  continue  to  do  fo  till  no  more  dew 

proportion  to  the  temperature.     What  is  the  fmell  we  per«  appears.     Then  obferve  at  what  degree  the  thermometer 

oeive  from  melted  metals,  and  at  a  much  lower  temperature  ffands  in  the  bottle,  which  will  never  be  greater  than  the 

with  fome  of  the  metals  ?    This  is  very  confpicuoufly  ob-  temperature  of  the  air,  which  muff  alfo  be  noted.     Then 

lerved  in  heating  copper-plates  and  flieet-lead.    The  odour  find  in  the  table  the  force  of  vapour  at  the  temperature  of 

of  caftAon  is  particularly  ftriking.  the  dew-point,  and  alfo  the  force  of  vapour  anfwering  to 

can  oe  no  doubt  that  elaffic  mercury  exiffs  in  the  the  temperature  of  the  atmofphere,   or  that  of  the  mafs 


fpace  above  the  mercury  in  a  barometer,   fince  the  con-  which  is  the  Cource  of  the  vapour.     The  difference  between 

denfed  niercury  is  feen  frequently  to  coat  the  interior  fur-  thefe  two  columns  of  mercury  will  be  expreffive  of  the  rate 

face.  of  evaporation. 

Thefe  appearances  would  be  oftener  obferved,  if  it  were  In  order  to  obtain  abfolute  data  for  thefe  proceffes,  we 

not  for  the  difficulty  with  which  evaporation  takes  place^  ffiall  make  ufe  of  Mr.  Dalton's  fai^ls,  which  were  derived 

firom  the  body  afibiding  the  vapour  b«ing  furrounded  with  from  careful  and  judicious  eicperiments.     Heexpoied  water 

tapour  of  its  own  and  others.     The  prefence  of  any  elaftic  to  different  temperatures,  to  obferve  the  weight  evaporated 

f  uid  mechanically  refifts  further  evaporation,  to  a  degree  in  a  given  time.     Thefe  veflels  were  of  a  cyhndric  form, 

moft  than  is  conceived.     If  water  be  expofed  to  a  vacuum,  a  one  being  3^  inches  in  diameter,  and  the  other  fjx.  inches. 

qoantitT  of  vapour  depending  upon  the  temperature  would  The  lefl'er  vefiel,  when  the  water  in  it  was  juff  made  to  boil, 

in  a  little  time  occupy  the  fpace ;  the  firff  portion  would  pro-  loft  from  55  to  45  grains  per  minute ;  this  difference  being 

jt€t  itfelf  wtth  great  rapidity,  and  the  laft  very  flowly.     The  occafioned  by  a  greater  or  \eSer  cfirrent  of  air  paHing  over 

temperature  being  raifed,  would  caufe  fuccemve  portions  to  it.     The  quantities  evaporated  at  difiierent  temperaturta 

fife,  the  limit  being  what  we  have  ffiewn  in  the  table.     If  were  found  to  agree  exadly  with  the  force  of  vapour. 
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From  a  "veffel  of  fix  inches  in  diameter^  he  found  that  at 
212^  the  mean  quantity  evaporated  in  one  minute  was  154 
grains.  Then  tince  the  mean  of  the  fmall  veiTel  was  about 
40,  if  the  quantity  be  as  the  furface^  we  ought  to  have 

ll!^  =  -JLJ — ,  which  is  very  near  5  for  if  the  fmall  veffel 
40         (3-*5)* 
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had  been  3.059  then  the  two  fquares  would  have  been  is 

the  ratio  of  -  - . 
40 

Mr.  Dalton  has  conftruded  a  table  on  thefe  data,  which, 
from  its  great  utility  in  all  inquiries  relating  to  the  moifture 
in  the  atmofphere,  cannot  fail  to  be  acceptable. 


Table,  (hewing  the  Force  of  Vapour,  and  the  fuU  evaporating  Force  for  every  Decree  of  Temperature  from  ao°  to  85% 
expreHed  in  Grains  of  Water  raifed  per  Minute,  fuppofing  no  Moiilure  in  the  Atmofphere  at  the  Time* 


Evaporating 

Force  in  Grains 

per  Minute. 

Evaporating  Force  in  Grains 

per  Minute. 

temp. 

Force  of 
Vapour. 

Temp. 

Force  of 
Vapour. 

■ 

1 

A 

L«-Ter 
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In  order  to  apply  this  table  to  pradice,  in  finding  the 
rate  of  evaporation  at  any  time,  fuppofe  the  dew-point 
found,  IS  above  direAed,  to  be  45^,  and  the  temperature 
of  the  air  at  the  fame  time  70^.  We  find  in  this  table, 
that  the  mean  rate  of  evaporation  at  45^  is  1 .62  grains  in  a 
minute;  the  rate  at  70**  being  3.72.  Then  3.7  —  1.62  = 
2.08  grains,  the  quantity  evaporated  in  a  minute,  under 
fttch  circum (lances.  If  the  example  were  to  afcertain  the 
rate  of  any  artificial  evaporation,  the  temperature  of  the 
mafs  expofed  muft  be  taken^  inftead  of  the  temperature  of 
the  air*  It  muft  alfo  be  obferved,  that  if  a  br^iik  wind  pre- 
cis, the  grains  evajporated  muft  be  taken  from  the  column 
sooarkcd  ^  greater  cxtceme."    If  there  be  no^  wind,  look  at 


the  "  lefler  extreme"  column ;  and  in  a  moderate  breeze; 
take  the  **  mean"  column.  By  this  means  we  are  enabled 
to  afcertain,  at  any  time,  not  only  the  rate  of  evaporation, 
but  the  quantity  of  water  contained  in  a  cubic  foot  of 
fpace. 

From  the  decreafe  of  temperature  in  the  upper  regions  of 
the  atmofphere,  and  the  greater  decreafe  of  the  force  of  va- 
pour at  thofe  temperatures,  the  greateft  parts  of  the  water 
which  rifrs  from  the  earth  will  be  precipitated  at  a  ver]f 
fmall  heij^rht. 

If  the  temperature  were  taken  by  a  thermometer,  thede* 
grees  of  which  fhf^uld  fhew  equal  increments  of  heat,  aqueous 
vapour  at  any  teroperature  would  become  of  half  this  den- 

fity. 
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Bty,  by  a  decreafe  of  temperature  equal  to  25^.  And 
fiDce»  at  the  intervals  of  every  fix  miles  above  the  furface 
of  the  earthy  the  preifurey  and  of  courfe  the  force  of  vapour, 
is  halved ;  the  quantity  of  water  in  a  cubic  foot  of  fpace 
mnft  diminifli  very  faft  with  the  height.  At  the  tempera- 
ture of  50^,  when  the  atmofphere  contains  as  much  moifture 
as  the  temperature  will  admit,  it  contains  only  3.5  grains 
ID  a  cubic  foot ;  and  if  the  temperature  upward  were  to 
vary  no  more  than  2^^  for  every  fix  miles,  at  20  miles 
high  there  would  be  httle  more  than  one  grain  of  water  in 
a  cubic  foot  of  fpace.  But  the  temperature  is  known  to 
vary  much  more  rapidly ;  and  hence  we  fhould  have  much 
lefa  water  in  the  fane  fpace,  on  account  of  the  condenfation 
lefulting  from  this  greater  decreafe.  Still,  however,  fome 
portion  of  water  muft  etift  in  the  very  limits  of  our  atmo- 
Iphere,  in  a  ftate  of  Iteam  or  vapour  of  fome  deniity  ;  and 
this  vapour  is  iiill  within  the  limits  of  h€t  the  5th,  before 
given,  vrs.  If  fuch  vapour  were  comprelfed  till  its  denfity 
was  equal  to  253  grains  in  the  cubic  foot,  its  temperature 
would  be  212%  wnatever  might  be  its  temperature  previous 
to  its  comprefiion.  The  fame  thing,  as  Mr.  Dalton  has 
very  ingenioufly  fuppofed,  would  be  the  cafe  .with  the  air 
itielf ;  that  is,  if  the  rareft  part  of  our  atmofphere  were 
coadrafed  to  the  denfity  of  that  at  the  furface,  its  tempera- 
ture would  alfo  become  the  fame.  This  change  of  tem- 
perature in  elaftic  fluids,  by  rarefaftion  or  condenfation,  is 
evidently  owing  to  a  change  in  their  fpecific  heat.  We 
have  lately  heard  of  a  fad,  which  has  excited  the  curiofity 
of  Ibme  philofophers,  and  furprifed  others,  which  is  as  fol- 
lows. When  fteam,  of  very  confiderable  denfity  from  pref- 
fttrcy  is  made  to  iflue  from  the  mouth  of  a  pipe,  a  perfon 
may  place  his  finger  dofe  to  the  aperture,  without  feeling 
any  unpleafant  e&d  from  the  heat.  The  fenfible  heat  of 
this  fteam,  which  would  otherwife  ad,  is  abforbed  by  the 
fuddeu  change  of  fpecific  heat,  by  the  expanfion  of  the 
fteam.  This  fad  is  very  analogous  to  an  experiment  which 
has  been  long  known.  When  the  bulb  of  a  thermometer 
is  placed  within  the  nozzel  of  a  pair  of  bellows,  and  a  blaft 
fent  through  them,  the  mercury  rifes  above  the  common 
temperatare ;  but  if  the  bulb  be  placed  at  a  little  diftance 
from  the  nozzel,  the  mercury  falls  below  the  common 
temperature.  In  the  firft  inftance,  the  air  was  comprefied, 
and  the  heat  given  out ;  in  the  fecond,  heat  was  abforbed, 
and  confequently  the  temperature  lowered.  The  cold  pro- 
duced by  the  exhauttxon  of  the  receiver  of  the  air-pump  is 
to  be  explained  in  the  fame  way. 

The  change  of  temperature  of  the  atmofphere  is  doubt- 
lefs  more  regular  at  confiderable  elevations,  than  near  the 
furface :  hence  the  air  in  which  we  live  is  frequently  in  a 
ftrong  evaporating  ftate,  while  condenfation  is  taking  place 
ID  the  fuperior  regions.  This  gives  rife  to  numerous  clouds, 
which  are  nothing  more  than  water  in  fmall  globules,  having 
loft  their  elaftic  form  by  condenfation.  The  changes  of 
temperature,  which  take  place  from  the  various  currexjts 
arifing  from  the  adion  of  the  fun  upon  the  earth,  materially 
and  eonftantly  change  thefe  appearances ;  fometimes  caufing 
the  difappearance  of  opaque  clouds,  and  at  other  times 
darkening  the  air  by  fudden  condenfation.  We  can  but, 
therefore,  regard  the  water  in  the  air  as  exifting  in  two 
ftatea,  namely,  in  the  liquid  and  in  the  elaftic  ftate,  be- 
tmeen  which  there  can  be  no  medium :  for  evaporation  or 
condenfation  muft  be  the  refult  of  the  flighteft  change  of 
temperature ;  at  leaft  we  may  conclude,  that  one  of  thefe 
procefles  will  commence  vrith  the  change,  and  will  pro- 
grefturely  go  on  till  as  much  water  is  either  precipitated  or 
taken  up  as  the  temperature  will  admit.     Evaporation,  as 


we  have  before  obferved,  can  never  be  inftantaneous :  eves 
if  the  air  did  not  mechanically  refift  it,  the  prefence  of  the 
vapour  already  formed  would  have  that  eSed.  Although 
there  appears  to  be  no  medium  between  water  and  ileam, 
the  adual  precipitation  of  the  water  is  progreflive,  and  is 
more  or  lefs  rapid  at  di£Ferent  times.  The  clouds  which 
appear  to  be  fufpended  in  the  atmofphere  are  conftituted 
by  an  alFemblage  of  fmall  globules  of  real  water,  which  in 
vacuo  would  be  precipitated  with  a  rapidity  agreeing  with 
the  laws  of  falling  bodies ;  but  in  confequence  of  the  re- 
fiftance  of  air,  their  defcent  is  retarded,  being  dependent 
upon  the  ratio  between  their  furface  and  folidity. 

There  are  good  reafons  for  fuppofing  that  thefe  globules 
are  prevented  from  uniting  by  the  prefence  of  eledricity« 
as  we  know  that  they  muft  repel  one  another  when  they  are 
fimilarly  eledrified.  On  .the  contrary,  when  particles  are 
intermixed  having  contrary  ftates  of  eledricity,  the  con- 
denfation will  be  much  facilitated,  as  we  perceive  in  rain 
immediately  fucceeding  thunder. 

In  all  thofe  fituations  where  fteam  undergoes  condenla* 
tion,  we  do  not  fee  water  immediately  precipitated.  The 
roifty  appearance  is  caufed  by  fmall  globules  of  real  water 
falling  towards  the  earth  with  a  fmalf  but  progreflive  veIo« 
city.  If  the  change  of  temperature  caufing  the  condenfa- 
tion be  very  flow,  the  globules  are  extremely  fmall  in  the 
firft  inftance,  and  are  with  more  difficulty  united.  This  is 
doubtlefs  the  cafe  with  all  bodies  which  are  perfed  liquids. 
Globules  of  mercury  are  united  with  greater  difficulty  the 
fmaller  they  are.  The  ftate  in  which  mercury  exifts  in 
lard  in  the  form  of  undion,  is  in  thefe  minute  globules  pro- 
duced by  the  mechanical  a6tion  in  mixing  it.  If  boilings 
water  be  poured  upon  mercurial  ointment,  the  fat  is  fepa-^ 
rated  and  floats  upon  the  water :  this  may  be  poured  off» 
and  the  mercury  will  be  left  in  minute  globules,  which  are 
united  with  great  difficulty.  It  occupies  a  mi:feh  greater 
fpace  than  when  united,  having  the  appearance  otfroth. 
Such  is  the  ftate  of  water  forming  the  white  fleecy  clouds 
which  we  frequently  obferve  at  a  great  height ;  tne  denfe 
dark-coloured  clouds  being  compoied  of  larger  globules, 
which  feldom  remain  long  before  they  are  more  completely 
formed  into  drops  of  rain. 

The  clouds,  therefore,  are  not  to  be  confidered  as  abfo- 
lutely  fufpended,  but  as  water  in  globules  of  different 
magnitudes,  falling  with  a  velocity  in  the  inverfe  ratio  of 
their  magnitudes.  There  is  nothing  hypothetical  in  this 
idea,  fince  it  is  within  the  limits  of  calculation  to  afcertain 
the  magnitude  even  of  particles  of  lead  falling  through 
any  affignable  fpace  in  a  given  time.  We  cannot  demon- 
ftrate  the  principle  better  than  by  folving  the  following 
problem. 

What  mutt  be  the  diameter  of  a  globule  of  water,  to  be 
capable  of  falling  one  inch  in  a  fecond,  after  it  has  acquired 
an  uniform  velocity. 

Let  c  =  the  fpecific  gravity  of  the  air  through  which 
the  fteam  nils,  water  being  i. 
Ar=  3. 141 6,  &c. 
^  =  the  fpace  a  body  falls  in  one  fecond  by  gravity. 

V  =  the  velocity. 

s  =  the  diameter  of  the  globule  which  is  requued. 

Then,  fince  the  particle  mil  ceafe  to  be  accelerated  when 
the  refiftance  is  equal  to  its  weight,  the  velocity  at  that 
point  wiU  be  V,  which  it  vviU  uniformly  retain  j  aU  other 
Things  remaining  equaU    The  fpace  fallen  through  to  give  v, 

wiU  be  ~  :   this,  multiplied  by  ^^  ,  will  gi^e^^,  the 


»/ 


£  i 


content 
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content  of  the  cyKnder  of  air;  and  -^- —  =  the  weight 

of  the  cyHnder,  This  would  he  e<jual  to  the  refiftance,  if 
the  furface  prefented  to  the  refifting  medium  had  heen  a 
plane  perpendicular  to  the  direftion.  The  refiftance  of 
fuch  a  furface  to  that  of  the  fpherical  one»  is  as  i  to  2. 

Hence  the  refiftance  will  be  -^ — . 

The  weight  of  a  globule  of  water  of  the  diameter  a^ 


water,  the  fupply  for  a  given  qoantity  of  wa^  will  bf 
eafily  calculated  by  the  data  already  given. 

Let  L  =?  the  heat  required  to  convert  water  into  fttaiQ 
at  sjoQ°, 
W  =x  the  weight  of  the  water  to  be  heated  by  ilaamt 
T  ==:  its  temperature. 
/  =  the  temperature  to  which  it  b  required  to  be 

heated. 
S  =  the  weight  of  (learn  required. 
h  =.  the  temperature  of  the  fteam. 


.? 


mb=i,..  =  '-£^'....=  A£^.  Th»...„  Th..  ,  =  <i±^?±*Z.„.s=iir^w.. 


will.-. ^ 

V  =   I  inch,  g  =:  194  inches,  c  =s  .0018,   /  =  3.1416, 


*    = 


3 
8 


194 


X    .0018    X    3.1416   = 


3  X  .0018  X  S'4^^6  -      .    _        ,  .       .  , 

r =  .0000 1 003  of  an  inch,  and  in  weight 

8  X  194  ^^  * 

only  .000000000000027  of  a  grain. 

When  we  confider  how  inconceivably  fmall  the  atoms  of 
water  mull  be,  it  will  be  eafy  to  conceive  globules  of  water 
much  fmuller  than  the  above  calculation  gives. 

We  are  quite  aware  of  the  difficulties  attendant  on  the 
beii  theory  of  clouds  and  rain.  If  the  view  we  have  given 
is  fupported  by  fads  and  obfervation,  which  at  prefent  ap- 
pears to  be  the  ca^e,  we  may  expedl  it  to  iUnd  on  firmer 
grounds  than  ha»  hitherto  been  the  fate  of  numerous  hypo- 
thefes,  as  it  is  free  from  any  thing  gratuitous  or  hypo- 
thetical. 

Steam  is  at  prefent  applied  to  many  economical  purpofes* 
as  well  as  in  various  manufactures,  independent  of  its  im- 
portant office  in  the  fteam-engine. 

In  dyeing,  bleaching,  and  many  other  fimilar  departments^ 
it  is  ufed  to  communicate  heat  to  water,  inftead  of  having 
feparate  fire-places  and  boilers.  The  veffels  to  contain 
hot  water,  which  were  formerly  feparate  pans  or  boilers, 
are  now  fupplied  from  one  principal  clofe  boiler,  fimilar  to 
thoie  ufed  for  fleam-engines,  by  feparate  fteam -pi  pes. 
When  the  economy  of  the  fteam  is  confidered  an  obje^, 
the  pipes  for  conveying  the  fteam  fhould  be  cafed  with 
wood,  or  otherwife  covered  with  fome  bad  condu£ior  of 
beat,  which  will  not  be  attracted  by  the  heat  of  212^. 

The  boiler,  which  fupplies  the  fteam,  fhould  be  placed 
lower  than  any  refervoir  of  water  which  it  has  to  heat,  as 
in  that  cafe  the  water,  which  may  fometimes  condenfe  in 
the  pipes,  may  run  back  into  the  boiler.  This  affords  a 
little  economy,  by  faving  the  degrees  of  heat  between  the 
hot  water  and  the  cold,  with  which  the  boiler  is  fupplied. 
Another  advantage  is  in  the  pipes  not  beins  liable  to  be 
choaked  by  the  coadenfing  water  not  being  allowed  to  get 
out  of  the  way  of  the  fteam.  For  heating  w^ter  in  brew- 
boufes,  wafh'houfes,  dyeing-vats,  &c.  the  fteam-pipe  comes 
dire£ily  into  the  water,  the  fteam  pafiing  into  the  fame 
making  a  loud  noife,  like  the  rapid  cracking  of  a  whip.  For 
heating  large  baths  and  buildings,  the  fteam  is  condenfed  in 
the  pipes  which  pafs  round  the  baths  or  around  the  rooms, 
and  the  water  fhould  in  this  cafe  run  back  into  the  boiler. 
The  pipes,  or  other  metallic  veffels  in  which  the  fteam  is 
condenfed  for  the  purpofe  of  warming  roonis,  fliould 
be  coated  with  paint,  the  blacker  the  better.  This  is 
found  to  give  out  heat  much  more  rapidly  than  the  metallic 
furface,  and  in  a  ftill  greater  excefs  above  a  polifhed  metallic 
furface. 

When  fteam  is  employed  for  the  purpofe  of  heatbg 


water  at  60P  up  to  212°? 


A  fimple  rule  for  finding  the  quantity  of  fteam  reqiiire4 
to  raife  a  given  weight  to  any  given  temperature  arilea  out 
of  this  formula.  Multiply  the  water  to  be  warmed  by  the 
difterence  of  temperature  between  the  cold  water  and  thai 
to  which  it  is  to  raifed  for  a  dividend.  Then  to  the  tern* 
perature  of  the  fteam  add  900,  and  from  the  fum  take  the 
required  temperature  of  the  water.  This  laft  remainder 
being  made  a  divifor  to  the  above  dividend,  the  quotient 
will  be  the  quantity  of  fteam,  in  the  fanie  terms  as  the 
water. 

What  quantity  of  fteam  at  ai2^  will  raife  loo  gallona  of 

(212  —  60)  X  100  _  15a 

900  ""  "9^  "^ 

17  gallons  of  water,  formed  into  fteam.  This  quantity  of 
fteam  from  a  boiler  containing  about  27  cubic  £eet,  with 
a  fire  applied  to  the  beft  advantage,  will  be  furaifhed  iq 
2  hours  and  16  minutes,  fuppofing  no  heat  to  be  loft 
by  the  heated  mafs  being  ezpoied.  The  coal  confumed  for 
this  purpofe  will  be  about  23  or  24lbs.,  depending  on  it| 
quality. 

The  theorem  above  given  will  apply  to  any  temperaturp 
above  212^,  when  the  ueam  is  under  greater  preflure  thai| 
£0  inches  of  mercury.  It  will  alfo  appear  from  the  tabla 
of  the  force  of  vapour,  that  any  degree  of  heat  (hort  of 
endangering  the  veuels,  may  be  given  by  fteam  under  dif- 
ferent degrees  of  preiiiire.  Such  means  are  at  prefent  em- 
ployed for  evaporating  water  from  fugar,  fait,  and  other 
fluids  requiring  a  greater  degree  than  212.  It  will  be 
equally  obvious,  that  an  uniform  heat  may  be  kept  up  be«> 
low  212°,  by  adjufting  the  fteam-cock  through  which  the 
medium  to  be  heated  is  fupplied*  In  giving  heats  above 
212^,  the  veffels  fhould  be  completely  fteam-tight,  and 
very  ftrong.  The  boiler  fhould  have  a  fafety- valve,  which 
fhould  always  be  kept  clean  and  free  to  a6t. 

Steam  is  employed  to  great  advantage  for  culinary  pur<» 
pofes.  It  is  made  to  communicate  with  veffels  in  the  fona 
of  boilers,  as  a  fubftitute  for  having  fires  under  them» 
which  is  a  great  advantage,  both  in  the  economy  of  fuel* 
and  in  avoiding  at  the  fame  time  the  nuifance  of  aihes  and 
fmoke. 

The  moft  convenient  application  of  fteam  for  culinary  pur- 
pofes  is,  when  it  direfkly  a^s  upon  the  fubftance  to  be  heated. 
This  has  been  generally  efie^d  by  placing  the  fubftance* 
whether  meat  or  vegetables,  in  a  vefTel  withont  water,  and 
allowing  the  fteam  to  enter  and  condenfe  upon  it.  The  m/odt 
convenient  apparatus  of  this  kind  we  have  yet  heard  of,  coa« 
fifts  of  a  cau-iron  plate  about  30  inches  or  three  feet  fq^uar^, 
ftandiag  horizontally  in  a  receCs  in  the  wall,  like  a  table. 
Round  the  edge  of  this  plate  it  a  g^roove,  s^out  half  an  inch 
wide  and  two  mplies  deep.  Into  this  groove  fits  an  inverted 
tin-veilel,  like  a  difh-cover.  This  is  capable  of  being  ele* 
vated  and  depreffed  by  %,  pulley  and  chauii  having  a  coun- 

terpoife> 


STEAM. 


mpoii^t  in  osder  ta  eicpofe  the  table  9!t  znj  time*  The 
Aesutt  comes  under  the  table  zni  enters  in  the  centre.  The 
^dbe^  to  receive  the  heat  are  placed  on  any  part 'within  the 
«ooTe»  tbe  fteam  being  cominon  to  all.  The  water  re* 
luting  from  the  condenfation  runB  into  the  grroove>  and  at 
«  point  (hort  of  the  top  runs  off.  The  water  which  re- 
maioi  forms  a  complete  water-bite,  to  preyent  the  efcape 
of  fieam.  The  table  bein?  phced  in  a  recefs,  like  a  com- 
mon done  hearth,  a  finall  iue  is  placed  over  it  to  take  away 
aoyfteam  that  may  efcape  when  the  cover  is  lifted  up* 

Tbe  great  quantity  of  hot  water  required  in  a  fciUlery 

fliould  be  perpetually  kept  up  by  a  fupply  of  fteam.     For 

this  purpofe  a  large  cylindrical  veflel  of  caft-iron  fhould  be 

debated  in  a  corner  of  the  fcuUery,  in  order  that  water 

may  be  dravni  from  it  by  a  cock.    This  veifel  (hould  be 

conne6led  from  the  bottom  with  a  cold-water  ciftern,  the 

bottom  of  which  is  le^l  with  the  top  of  the  cylinder,  by 

which  the  latter  is  kept  conftantly  full*    The  hot-water 

cylinder  is  clofed  firmly  at  the  top,  #nd  therefore,  when 

the  air  is  allowed  to  efcape,  the  water  nfes  to  the  top.     If 

DOW  a  pipe  be  conneded  with  the  top,  coming  down  to 

where  it  is  to  be  drawn  off,  if  any  portion  be  drawn  out 

here,  as  much  will  come  in  at  the  bottom  qf  the  cylinder 

from  the  refervoir  above.     So  far  we  have  defcribed  this 

cylinder  without  its  fteam-veffel.    Within  this  cylinder,  and 

about  the  middle,  is  a  diiiin^  vefTel,  nearly  of  tae  width  of 

the  cylinder;   but  having  a   free  fpace  round  the  inner 

veflel  about  an  inqh  wide.     The  depth  of  the  inner  vefTel 

maft  be  about  one-fixth  that  of  the  outer  one.     This  inner 

veSel  muft  have  no  connexion  with  the  outer  one,  and  muft 

be  fo  water-tight,  that  although  it  is  furrounded  with  the 

water  of  the  outer  one,  none  ihould  get  in.     The  inner 

veffel  is  on  one  fide  conne6ted  by  a  pipe  with  a  (leam-boiler, 

having  another  pipe  to  allow  the  condenfed  water  to  run 

off,  wnich  may  be  preferved  as  diftilled  water,  and  is  valuable 

for  many  purpofes.     The  heat  arifing  from  the  condenfa- 

tioD  is  communicated  to  the  water  in  the  outer  veifel,  the 

hottell  being  at  the  top,  where  the  mouth  of  the  exit-pipe 

is  placed.     When,  therefore,    a  portion  of  hot  water  is 

drawn  from  the  cock,  the  pipe  of  which  comes  from  the 

top  of  the  veffel  immediately  under  the  coyer,   an  equal 

quantity  comes  in  at  the  bottom  from  the  refervoir.     This 

uieful  apparatus  is  the  invention  of  an  ingenious  economift 

of  Derby,  and  is  at  prefent  in  ufe  in  his  kitchen. 

When  fteam  is  properly  applied  to  the  warming  of  baths, 
the  economy  is  fo  great,  that  if  it  were  known,  thefe  ex- 

Suifite  luxuries  would  foon  become  more  fafhionable.  The 
eam  is  condenfed  in  pipes  about  two  or  three  inches  in 
diameter,  which  are  placed  round  the  bottom  of  the  bath. 
Thefe  pipes  are  concealed  in  a  recefs,  which  is  afterwards 
covered  by  thin  ftone  plinths,  perforated  with  holes  to  allow 
the  water  to  circulate. 

We  ftiall  point  out  the  economy  of  thefe  baths,  by  giv- 
ing fome  faas  of  a  bath  in  common  ufe.  Its  fize  is  about 
lo  feet  fquare,  and  its  depth  &ich  as  to  contain  about  520 
cubic  feet.  The  fteam  at  2ia^,  to  firft  raife  it  from  32^ 
to  96^,  will  be  found  by  the  above  theorem  to  be  as  much 
as  will  condenfe  it  into  32  cubic  feet  of  water.  This  will  be 
produced  by  38olbs.  ofcoal,  including  that  required  to 
rufe  tbe  33  cubic  feet  of  water  from  3?^  to  212^,  which 
is  alvpayi  about  ^th  of  what  will  afterwards  make  it  into 
fteam. 

Suppofing  the  bath  to  have  double  doors,  and  a  fmall  iky- 
light  inftead  of  common  windows,  it  will  be  found,  when 
the  outer  air  i$  45^,  that  the  bath  will  not  cool  more  than 
4*  in  24  hoars.  To  reftore  this  every  day,  will  require 
•nly  Vrtb  of  what  was  required  to  raife  it  from  32^    Thi» 


will  be  about  a$.5lh«.  Suppofing  the  wbol^  of  Uie  witer 
to  be  changed  by  a  regular  inlet  $ind  ontlet  every  14  ds^y^n 
then  the  weekly  fupply  of  coal  for  fiiph  ^  hath  will  be 
about  35olbs. 

It  is  fuggefted  by  Dr.  Darwin»  that  the  i^rt  of  bqiJU 

ing  vegetables  of  all  kinds  in  fteam  inftead  of  water, 

might  probably  be  managed  to  adv^tage,   as  a  greater 

degree  of  heat  might  be  thus  given  them,  by  contriving 

to  increafe  the  heat  of  the   fteam  after  it  has  left  the 

water;  and  thus  the  vegetable  mucilage  in  roots  and  feeds^ 

9S  in  potatoes  and  flour-puddings,  as  well  s^s  in  their  leaves^ 

ftems,  and  flower-cups,  might  be  reudered  probably  more 

nutritive,  and  perhaps  more  palatable  |  but  that  many  of 

the  leaves  of  vegetables,  as  the  fummits  of  cabbage-fproutSa 

lofe  their  green  colour  by  being  boiled  in  fteanm  and  look 

like  blanched  vegetables.  This  etiolation  of  fome  vegetaUef 

by  fteam  is  probably  owing  to  its  diflblving  their  colonriDg 

matter,  which  may  then  become  decompofed,  and  may  ren^ 

der  them  lels  agreeable  to  thofe  who  choofe  by  the  eye 

rather  than  the  palate ;  which  green  colpur  is,  howeveti 

heightened  by  boidng  them  in  fome  hard  waters  which  con* 

tain  diffolved  lime  or  fea-ialt,  or  by  a  flight  admixture  of 

common  fait  with  foft  water ;  an  effe^  wnich  is  ovring  to 

the  evaporation  of  a  part  of  the  marine  acid,  and  to  the 

remaining  alkali  which  was  the  bafis  of  it,  when  applied  to 

blueifli  vegetables  converting  them  into  greei),  as  in  the 

common  ei^periment  of  adding  fait  of  tartar  to  fyrup  of 

violetSy  or  according  to  the  cuuom  of  fome  cooks  who  ad4 

a  little  pot-afli,  or  nxed  vegetable  alkalj,  to  the  water  in 

which  young  peas  are  boiled,  to  make  them  green,  ;^nd 

afterwards  a  very  little  fugar  to  fweeten  them.     And  Xht^ 

fame  effe6i  of  making  vegetables  green,  when  boiled  in  an* 

other  kind  of  hard  water,  is  probably  produced  by  the  lime 

which  abounds  in  them,    and  which,  like  the  vegjetable 

alkali,  when  the  aerial  acid  which  was  united  v^th  it  eva* 

porates,  is  faid  to  convert  blueilh  vegetable  colours  into 

green  ones. 

Steam  has  likewife  lately  been  applied  in  gardening  to  this 
purpofe  of  forcing  plants  of  different  kinds  in  the  winter 
leafon,  in  order  to  have  their  produce  at  an  early  period,  a9 
to  the  cucumber,  and  fome  other  vegetables  of  a  fomewhat 
flmilar  nature  ;  but  the  exa6l  manner  of  its  application  in 
this  intention,  fo  far  as  we  know,  has  not  yet  beep  commut 
nicated  to  the  public  ;  it  is,  however,  by  foine  noode  of  flues, 
pipes,  and  other  contrivances  for  conveying  and  containing 
It,  fo  as  that  its  heat  may  be  uninterruptedly,  equally, 
and  regularly  afforded  to  the  roots  of  the  plants  which  it  is 
defigned  to  pufli  forward  into  the  fruiting  ftate.  It  is  faid 
to  have  been  ufed  in  fome  inftances  in  different  parts  of  Lan-f 
f:afliire  with  great  fuccefs.  But  how  far  the  expence  ^d 
advantage  of  fuch  a  method  may  admit  of  and  encourage  it^ 
being  introduced  into  general  practice,  have  not,  probably, 
yet  been  well  or  fully  afcertained.  If  it,  fliould  be  i&>iMul 
capable  of  perfectly  fucceeding  in  this  ufe,  on  more  fuU 
and  corred  experience,  it  wUl,  however,  conftitute  not 
only  a  neat  and  clean,  but  an  elegant  mo4e  of  forcing  plants 
into  fruit  at  early  (ea£ons. 

It  has  been  round  that  fubterranean  fteamtf  often  affeA 
the  furface  of  |the  earth  in  a  particular  manner,  and  proxpots 
or  retard  vegetation  more  than  almoft  any  thing  elfe. 

Sl^AU-JSngiw,  or  Firi'Engmei  a  machine  yery  generally 
en^ployed  in  this  country  a^  a  firft  mover  of  other  eiBgiiief 
and  machinesi  its  mechanical  force  or  moving  pov^er  be- 
ing obtained  from  the  expanfion  or  contraoion  of  the 
fteam  of  boiling  yrater.  Until  of  late  years  this  macbine  was 
cdled  the  fire-engine,  becaufe  it  is  m  reality  a&uatAd  by 

tbe  fire  wUcb  cmes  tbe  water  to  boil* 

The 


STEAM-ENGINE. 

The  fteam-engine  is  an  inTention  highly  creditable  to  the  pifton,  whilft  there  is  a  vacuous  fpace  formed  by  tlie 

human  genius  and  induftry,  and  is  amongft  the  moft  valu-  condenfation  of  the  fteam  which  filled  the  cylinder  on  the 

able  applications  of  philofophical  principles  to  the  arts  of  other. 

life.     The  invention  of  a  fhip»  with  all  her  acceflbries,  and        Notwithftanding  the  great  variety  of  different  conilruc* 

the  degree  of  knowledge  requiiite  to  condu^  her  through  tions  of  the  fteam-engine,  they  all  derive  their  force  from 

a  diftant  voyage,  are  more  ftriking  inftances  of  the  power  one  of  thefe  two  principles,  or  from  the  combination  of 

of  the  mind  of  man,  and  of  his  enterprifing  difpofition ;  the  two :  but  before  entering  upon  any  defcription  of  the 

whether  we  confider  the  number  of  fciences  which  muft  manner  in  which  thefe  forces  are  applied,  it  is  necefTaiy 

be  applied  to  pradice  in  the  conftrudion   and  manage*  to  have  clear  ideas  of  the  nature  of  fteam,  and  of  the  law 

ment  of  a  veffel ;  or  the  advantages  which  mankind  have  by  which  it  expands  by  heat,  in  order  to  form  a  precife 

derived   from  fuch    an  invention,   and   the  improvements  judgment  of  what  pafles  in  the  interior  part  of  a  fteam* 

which  it  has  occafioned   in   the  ftate  of  civilization,  by  engrine  when  it  is  at  work.     In  the  common  acceptation  of 

uniting,  in  a  great  degree,  all  the  inhabitants  of  the  globe  the  word  fteam,  it  is  that  hot  white  vapour  which  we  fee 

in  one  fociety,  who  mutually  fupply  each  other's  wants,  every  day  rifing  in  a  cloud  from  a  tea-kettle  or  boiling-pot ; 

and  who  all  contribute  their  ihare  to  the  general  ftock  of  but  this  is  not  exaflly  the  ftate  of  the  fteam  employed  in 

knowledge.  an  engine ;  it  is  there  perfedly  tranfparent,  and  is  more  or 

The  fteam-engine  follows  next  to  the  (hip  in  the  fcale  lefs  hot  than  boiling   water,    accorxiing  as  it  is  retained 

of  inventions ;  but  in  an  Englifh  Cyclopaedia  it  will  take  under  a  lefter  or  greater  degree  of  comprefl'ure.     The  ordi- 

the  lead,  from  the  circumftance  of  its  being  wholly  in-  nary  preilure  of  th^atmofphere,  bearing  upon  the  furface 

vented,  and  brourbt  into  general  ufe,  by  our  own  country-  of  water,  will  retain  it  in  a  ftate  of  fluidity,  until  it  is 

men,  within  the  fpace  of  a  fingle  century  ;  and  alfo  as  having  heated  to  what  i;  generally  called  the  boiling  point,  and  it 

been  the  principal  means  of  efFedling  thofe  great  improve-  marked  212^  ia  Fahrenheit's  thermometer.     If  the  heat  it 

ments  which  have  taken  place  in  all  our  national  manu-  increafed  above  that  degree,  and  if  the  water  is  unconfined, 

fa^ories  within  the  laft  thirty  years ;  and  the  increafe  of  except  by  the  preffure  of  the  atmofphere,  the  water  imme- 

our  commerce  which  has  enfued.  diately  afrumes  the  aeriform  ftate,  and  flies  off  in  elaflic 

The  art  of  navic^ation  is  the  refult  of  the  combined  in-  vapour,  which  we  call  fteam  ;  but  if  the  fame  water  is  ze- 

genuity  and  experience  of  all  nations,  from  the  earlieft  Iteved  from  the  prefl'ure  of  the  atmofphere  by  enclofing  it 

period  of  hiftory  to  the  prefent  time ;  and  the  fucceffive  in  a  clofe  veflel,  and  exhauftinsr  the  air  from  it,  a  certain 

and  almoft  imperceptible  improvements  by  which  it  arrived  portion  of  fteam  or  vapour  will  rife  from  the  fame  at   any 

at  its  prefent  ftate  of  perfe^ion,  have  many  of  them  been  temperature,  even  when  it  is  as  low  as  freezing ;  and  if  thit 

the  produflions  of  accident,  and  for  which  we  do  not  ex-  vapour  is  conveyed  off  from  the  veffel  as  faft  as  it  rifes,   the 

a£fcly  know  to  whom  we   are  indebted.     But  the  fteam-  water,  although  cold,  will  boil,  and  fuch  vapour  will  rife  as  faft 

engine  is  the  invention  of  a  few  individuals,  all  of  them  as  the  boiling  kettle  does  in  the  open  aur.     If  the  vapour 

Englifhmen,  and  brought  into  general  ufe  within  a  century,  is  retained  in  the  veffel,  it  will  only  accumulate,  until  it  hat 

In  the  firft  beginning  it  was  the  refult  of  refledion,  and  acquired  a  certain  degree  of  elaftic  force  to  prefs  upon  the 

the  produ6iion  of  a  very  ingenious  mind ;  and  every  altera-  furface  of  the  water,  which  will  then  ceafe  to  yield  any 

tion  in  its  conftruflion  and  principle  was  alfo  the  refult  more ^ vapour,  until  the  heat  is  farther  increafed,  or  that  the 

of  philofophical  enquiry;  vapour  is  drawn  off  to  relieve  the  water  from  the  preffure 

General  Prineiple  of  the  Steam-Engitu. — The  force  of  the  which  confined  and  retained  it  in  its  fluid  ftate.     On  the 

fteam-engine  is  derived  from  the  property  of  wateTto  ex-  other  hand,  water  which  is  retained  in  a  clofe  veffel,  under 

pand  itfeif,  in  an  amazing  degree,  when  heated  above  the  a  greater  degree  of  preffure  than  that  occafioned  by  the 

temperature  at  which  it  becomes  changed  into  fteam,  or  preffure  of  the  atmofphere,  will  not  boil  or  rife  in  vapour, 

vapour,  which  being  an  exceedingly  elaftic  fluid,  it  can  be  until  it  becomes  heated  to  a  higher  temperature  than  212^. 

retained  within  the  clofe  veffel  or  boiler  to  which  the  heat  It  is  even  probable,  that  water  might  be  comprefi'ed  to  that 

is  applied,  even  when  it  has  an  expanfive  force  fufficient  to  degree,  that  it  would  not  boil  until  heated  red-hot ;  but  this 

make  it  fill,  if  left  at  liberty,  20  or  30  times  the  fpace  in  would  require  fuch  an  enormous  flrength  in  the  veffel  which 

whi(^  it  is  confined.     In  this  ftate  the  fteam  will  exert  a  fhould  contain  the  fteam,  that  it  is  far  beyond  the  prac* 

proportionate  force  or  preffure  to  burft  open  the  fides  of  ticability  of  an  experiment. 

the  veflel  in  which  it  is  retained ;  which  force  may  be  ap-        In  this  manner  the  reader  is  to  bear  in  mind,  that  vapour 

plied  either  to  expel  or  raife  up  water  from  any  veflel  into  or  fteam,  when  confined  in  clofe  vefiels,  is  always  more 

which  the  confined  fteam  is  admitted,  or  to  give  motion  to  or  lefs  elaftic,  in  proportion  to  the  degree  of  heat  which  is 

a  moveable  pifton,  which  is  fo  accurately  fitted  to  the  in-  applied  to  it ;  or,  in  other  words,  that  the  temperature  of 

terior  capacity  of  fuch  veffel,  as  not  to  permit  the  efcape  the  fteam  is  an  exa^  index  of  the  elaftic  or  expanfive  force 

of  the  fteam  between  them.  with  which  it  preffes  upon  the  furface  of  the  water,  and 

Another  fource  of  the  power  of  the  fteam-engine  is  the  againft  the  interior  furface  of  the  veffel  which  contains  it« 
facility  with  which  fteam  of  a  great  expanfive  force  can  The  following  tables  fhew  the  law  by  which  the  ex- 
be  cooled  by  the  application  of  cold  water,  and  condenfed  panfive  force  increafes  with  the  increafe  of^the  temperature, 
into  the  fmall  quantity  of  water  from  which  it  was  ori-  They  were  made  from  the  experiments  of  Mr.  John  Dalton, 
gtnally  produced.  A  partial  vacuum  can  thus  be  made,  in  which  he  pubHfhed  at  length  in  the  "  Memoirs  of  the 
a  very  large  veflel,  in  an  inftant,  and  even  in  the  fame  veflel,  Literary  and  Philofophical  Society  of  Manchefter,"  and 
which  was,  a  moment  before,  filled  with  confined  fteam,  experiments  have  been  alfo  made  in  France  by  M.  Betan- 
exerting  a  great  force  to  efcape.  The  preffure  of  the  at-  court,  which  do  not  differ  from  this  table  fo  much  as  to 
mofphere  which  tends  to  fill  up  this  vacuum,  can  be  made  affedi  the  refults  in  any  Great  degree,  when  applied  to  prac- 
to  produce  the  afcent  of  water  into  the  veffel  to  any  height  tice,  in  calculating  the  force  of  fteam-engines,  Thefe  ex- 
lefs  than  twenty-four  or  twenty-five  feet.  Or  the  prefl'ure  periments  were  made  by  enclofing  wat^r  in  a  clofe  vefie)t 
of  tke  atmofphere  may  be  made  to  grive  motion  to  a  pifton,  from  which  the  air  was  carefully  exhaufted,  fo  as  to  make 
by  admitting  the  atmofpheric  air  to  prefs  upon  one  fide  of  a  vacuum.    A  thermometer  was  applied,  fo  as  to  indicate 

tho 
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the'  temperature  of  the  interior  of  the  Teffel ;  alfo  there 
was  a  communication  made  from  the  veflel  to  the  lower 
part  of  a  fiphon  barometer  tube,  that  is,  an  inverted  gflafs 
fiphon  filled  with  mercury,  from  one  le^  of  which  the  prefl'ure 
of  the  atmofphere  was  excluded,  and  the  other  leg  com- 
manicsited  with  the  interior  of  the  veifel.  In  this  way, 
when  there  was  a  vacuum  in  the  veflel,  the  furface  of  the 
mercury  in  the  two  legs  of  the  fiphon  would  itand  at  the 
fame  level,  becaufe  it  would  not  be  preiTed  upon  at  all  on 
either  fide  ;  but  when  any  vapour  was  raifed  in  the  veiTel,  it 
would  prefs  upon  the  interior  furface  thereof^  and  alfo  upon 
the  furface  of  the  mercury  in  one  of  the  legs  of  the  inverted 
fiphon ;  and  as  the  furface  of  the  mercury  in  the  other  leg 
would  not  be  preffed  upon  at  all,  the  mercury  would  mount 
in  one  leg  and  defcend  in  the  other,  and  the  difference  of  the 
level  between  the  two  beinr  meafured,  would  ezprefs  the 
elaftic  force  of  the  vapour,  which  was  found  to  increafe  with 
the  increafe  of  the  heat^  according  to  the  fecond  column  of 
the  table.  For  the  convenience  of  eftimafing  the  force  of 
the  vapour,  .we  have  added  the  third  and  fourth  columns 
to  Mr.  DaJton's  table.     The  third,  to  ezprefs  the  prefl'ure 


by  the  altitude  of  a  column  of  water,  inftead  of  mercury  { 
and  the  fourth  column  to  (hew  the  prefl'ure  upon  each 
fquare  inch  of  the  furface  upon  which  the  vapour  a^s» 
in  pounds  avoirdupois  and  decimals.  The  table  alfo  (hews^ 
in  the  three  lafl  columns,  the  difference  of  preffure  between 
the  vapour  and  atmofpheric  air  in  three  different  termsy 
Viz.  in  the  column  of  mercury,  column  of  water,  and  in 
pounds  on  the  fquare  inch. 

In  tlie  firft  table,  which  is  for  every  io°  of  temperature 
up  to  212^  or  the  heat  of  boiling  water  when  in  the 
open  air,  the  three  la(t  columns  (hew  how  high  the  pref- 
fure of  the  atmofpheric  air,  when  the  barometer  is  at  30 
inches,  will  force  up  mercury  or  water  in  a  tube,  which 
at  the  upper  end  communicates  with  the  veffrl  containing 
the  vapour,  and  the  lower  end  is  immerfed  in  the  mer« 
cury  or  water.  And  in  the  fecond  table,  which  is  for  the 
degrrees  of  heat  above  212S  the  fame  columns  fhew  to  what 
height  the  force  of  the  vapour  will  caufe  mercury  or  water 
to  mount  up  in  a  tube,  which  at  the  lower  end  communi- 
cates with  the  veffel  containing  the  ffeam,  and  the  upper 
end  is  open  to  the  atmofpheric  air* 


Tablx  of  the  expanfive  Force  of  the  Vapour  of  Water,  or  Steam,  when  endofed  in  a  clofe  Veffel,  and  relieved  from 
the  Prvffure  of  the  Atmofphere ;  taken  at  every  10^  of  Temperature,  from  the  Congelation  of  Mercury,  or  40^  below 
the  Zero  of  Fahrenheit,  up  to  212^,  or  boiling. 


Preffure  of  the  Atnoofphere,  or  the  Force  which  it  will  exen 

Tempentiire  in 

Drcreei  of 

FafareBhcii't 

Xhcmoncttr* 

PfdTufe  of  the  Vspour.  or  the  Force  which  it  will  exert  to 
eoterintoevecuons  Space. 

to  enter  into  a  Space  filled  with  the  Vapour.    Barometer 
fuppofed  to  be  «t  ao  inches. 

CJaaan  of 

Column  of  Water. 

Preffure  per  fquare 

G>lnmo  of 

Culamn  of  Water. 

Preffure  per  fquaie 

Mercniy. 

Inch. 

Mercury. 

Inch. 

Inehet. 

Fi. 

In. 

Lbs. 

,    Ox. 

Inches. 

Ft.       In. 

Lbs.     Oc. 

-40")  £ 

•01 

0 

•>7 

0 

.1 

29.987 

33    '0-^3 

14     10.5 

-30U 

•02 

0 

•»7 

0 

•15' 

29.98 

33     ^o.ss 

14     10.45 

—  20  f  M 

•03 

0 

•4 

0 

•«3 

2:^.97 

33     IO-4 

14     10.37 

-loj  § 

0        • 

•043 

0 

.58 

0 

•33 

a9-9>7 

33     '0-*2 

14      10.27 

.064 

0 

.87 

0 

•5 

29.936 

33      9-93 

14      IO.I 

10 

.09 

0 

1.22 

0 

•7 

29.91 

33      9-y8 

14    9.9 

20 

.129 

0 

'•75 

0 

I. 

29.871 

33      90 

14    9.6 

30 

.186 

0 

»-5 

0 

'•44 

29.814 

33      8.3 

14      9.16 

32  (freezing.) 

•2 

0 

2.7 

0 

156 

29.8 

33      8-1 

14      8.04 

40 

.263 

0 

3-5 

0 

2. 

^9-737 

33      7-3 

14      8.6 

SO 

•375 

0 

5« 

0 

2.9 

29.625 

33      5-7 

14      7.70 

60 

.524 

0 

7-1 

0 

4.1 

29.476 

33      3-7 

14      6.S 

70 

.721 

0 

9.8 

0 

56 

29.279 

33       *• 

14      5. 

80 

I. 

I 

1.56 

0 

7«3 

2Q. 

32      9-24 

14      2.77 

90 

1.36 

I 

6.5 

0 

10.4 

28*64 

3*      3-25 

14      0.2 

100 

1.86 

2 

1.25 

0 

14.4 

28.14 

3"      9-5 

13     "-31 

lie 

2-53 

2 

10.25 

I 

3<5 

28.47 

31      0-5 

13      7. 

120 

3-33 

3 

9- 

I 

lOw 

27.67 

30      I. 

13      0.6 

130 

4-34 

4 

10.75 

2 

'•5 

2(^.66 

29      0. 

12      9.1 

140 

5-74 

6 

6. 

2 

13- 

24.26 

27      4. 

II     13.6 

150 

7-4* 

8 

t^ 

3 

9.8 

22.58 

25      6.25 

11      0.8 

160 

9.46 

10 

8. 

4 

9.9 

20.54 

23      2. 

10      0.7 

170 

12.13 

'3 

8.5 

5 

14.7 

17.87 

20      2.25 

8     11.9 

180 

15.15 

17 

1-5 

7 

6.4 

1485 

16      9.25 

7      4-a 

190 

200 

19.00 

23.64 

21 
26 

8:| 

9 
11 

1'^ 
8.9 

II. 
6.36 

12      7.25 
7      »•*? 

5      73 
3      1-7 

210 

28.84 

3> 

7- 

14 

1.9 

1. 16 

1      3.               0      8.7      1 

212  (boiliDg.) 

30- 

33 

10.75 

M 

ia6 

the  vapoi 

ir  and  the  atmofphere  equal.           1 
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Tablb  of  the  ezpanfive  Force  of  Steam,  when  enclofed  in  a  clofe  Vci^elf  taken  at  every  5®  of  Temperature,  from  all* 

of  Fahrenheit,  or  boiling,  up  to  325^. 


Tempcfiturein 
Degrees  of 

Preflure  of  the  Steam,  or  the  Force  which 

it  will  exen  to  enter 

Preflure  of  the  Steam  tgainft  the  Atmorphere,  when  the 
Barometer  b  at  30  Inches,  or  the  Force  which  it  will  exert 

into  8  vacuous  opac< 

e. 

to  efcape  firom  the  dofe  Veflel  into  ihe  open  Air. 

Fahrenheit** 

1 

Thermometer. 

Column  of 
Mercury. 

Column  of  Water. 

Preflure  />er  fquare 
Inch. 

Column  of 
Mercury. 

Column  of  Water. 

Preflure  pAr  fc^uare 
Inch. 

Inches. 

Ft.        In. 

Lbs.      Oz. 

Inches. 

Ft.      In. 

Lbs.     Oz. 

212  (boiling.) 

3°-„ 

33      10-75 

14      10.6 

the  fteam  equal  to  the  atmofphere.               | 

215 

31-85 

SS    »i 

15       9 

1.83 

2        0 

0       15 

220 

34-99 

39      ^ 

17        I 

4.99 

5      7 

2       7 

»*5 

38.20 

43      2 

18      10 

8.20 

9       4 

4       0 

230 

41 -75 

47      « 

20        7 

11.75 

'^       1 

5     13 

235 

4J-58 

51      6 

22         5 

15.58 

17       8 

7     " 

240 

49.67 

56      1 

24         4 

19.67 

22       3 

9     10 

«45 

5».88 
58.21 

60     10 

26         4 

23.88 

27      0 

•II     10 

250 

6s      9 

28       8 

28.21 

31     II 

»3      14 

2J5 

62.85 

71      0 

30     12 

32-85 

37      2 

16       2 

260 

67-73 

76      6 

33       2 

37-73 

42      8 

18       8 

265 

72.76 

82       2 

3J      9 

42.76 

48      4 

20     15 

270 

77.85 

87     n 

38       X 

47.85 

54      I 

^3       7 

275 

83-13 

93     " 

40     II 

53-13 

60      I 

26       I 

280 

88.75 

100      3 

43       7 

58-75 

66      5 

28     IS 

285 

94-35 

106      7 

46      3 

^4-35 

72      9 

31       9 

290 

IOO.I2 

113       I 

49      0 

70. 1 2 

79      3 

34      ^ 

«M 

105.97 

119      8 

51      4 

75-97 

85     10 

3^     10 

300 

III.81 

126      4 

54    I* 

81.81 

92      6 

40       2 

305 

117.68 

132     II 

^7      8 

87.68 

99       1 

42     15 

310 

^»3'53 

139      6 

60      8 

93-53 

105      8 

45     H 

315 

129.29 

146       X 

64      0 

99.29 

112      3 

49       <5 

3»o 

'35- 

152      6 

66      I 

105.00 

116      5 

5«       7        I 

3*5 

140.70 

158     ti 

68     14 

110.70 

125       I                 54      4        1 

f/jfiory  of  Invention  of  the  Steam-Eugitte,''^The  great 
elaftic  force  of  fteam  has  been  long  known  in  the  inftrument 
called  the  aeoUpile  ((te  that  article);  and  its  property  of 
condenfation  was  alfo  experienced  in  the  ufe  of  the  fame 
wftrument :  the  manner  commonly  pradlifed  for  filling  the 
ball  with  water  being  to  plunge  it  into  cold  water,  when 
heated  and  filled  with  fteam ;  by  which  means  the  fteam  is 
condenfed,  and  forms  a  vacuum  fufftcient  to  draw  the  water 
into  the  ball,  although  the  orifice  is  fo  fmail  that  water 
cKiuld  not  be  introduced  by  any  other  means.  At  the  fame 
time,  the  true  principles  of  its  adion  were  fo  little  under- 
ftood,  that  the  fteam  which  iflued  from  it,  when  placed  on 
the  fire,  was  fuppofed  to  be  air  produced  by  the  decom* 
pofitioD  of  the  water ;  and  nearly  all  the  old  philofophers, 
who  have  defcribed  tlds  inftrumeut,  propofed  to  employ  it 
for  blowing  furnaces.  The  firft  idea  of  employing  thif 
force  of  fteam  to  produce  motion  was  by  Brancas,  a  phi- 
lofopber  of  Rome,  who  contrived  a  great  number  of  different 
kinat  of  mills  to  be  worked  by  the  fteam  coming  from 
m  large  aeolipile,  and  blowing  againft  the  floats  or  vanes  of 
m  wheeL  We  are  obliged  to  this  author  for  a  number  of 
other  ingenious  inventions,  which  he  dedicated  to  M.  Canci, 
rovemor  of  Loretto,  in  1628,  and  publiflied  his  work  (Le 
Machine)  at  Rome  the  year  following.  The  reprefentation 
of  his  fire-machine  is  gitm  in  the  twenty-fifth  plate ;  but  the 
force  which  he  could  nave  thus  obtaiacd  from  fteam  would 
Wve  been  found  altogether  iacoDfidcrj»ble»  if  he  had  ever 
fo/i  h  in  praftice. 


The  firft  real  fteam-engine  was  invented  by  the  marauis 
of  Worcefter ;  but  it  was  only  for  raifing  water,  and  that 
by  the  ezpanfive  force  of  fteam  alone.     The  next  engine 
was  by  captain  Savery,  and  operated,  both  by  the  expanfivc 
force  and  the  preffure  of  the  atmofphere,  to  fill  up  the  va- 
cuum which  was  produced  by  the  condenfation  of  the  fame 
fteam,    after  it  had   ceafed  to  operate  by  its  expanfion. 
Thefe  adions  were  employed  alternately  to  raife  water. 
The  ihird  inventor,   Newcomen,   abandoned  the  force  of 
expanfion,  and  only  employed  the  condenfation  of  the  fteam 
to  obtain  a  vacuum,  and  caufe  the  preflure  of  the  atmo- 
fphere to  a£^,  unbalanced  upon  a  pifton,  fitted  into  a  cy- 
linder ;  and  as  the  force  was  thus  exerted  upon  a  moveable 
pifton,  his  machine  is  capable  of  being  applied  to  give  mo^ 
tion  to  pumps  or  other  machines,  whereas  hiB  predeccfTors 
were  obliged  to  confine  themfelves  to  the  raifing  of  water. 
Soon  after  this  invention,  engines  were  propofed  with  pif- 
tons  to  be  a£tuated  by  the  expanfive  force  of  the  fteam  only, 
without  the  vacuum.     Laftly,  Mr.  James  Watt  invented 
the  engines  now  in  general  ufe,  which  are  adluated  both  by 
the  preflure  of  fteam,  and  the  vacuum  afiing  at  the  fame- 
time  upon  the  oppofite  furface  of  the  pifton. 

We  owe  too  much  to  thefe  inventors,  as  well  as  many 
others,  to  pafs  over  their  difcoveries  with  fuch  flight  notice  | 
and  (hall,  therefore,  give  a  detailed  hiftory  of  the  progrefs 
of  this  valuable  invention,  drawn  from  the  beft  authorities 
we  halve  been  able  to  obtain. 

Th  Marquu  of  IVorcefier^t  Steam-Enpnc.—Tht  earlieft 

defcription 
6 
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deferiptioii  wbick  we  have  of  a  machine  for  raifiog  water  bf 
fire»  emploTcd  in  railing  fteam  from  boiling  water^  is  firom 
the  marquis  of  Worcefter,  who»  in  the  reign  of  king' 
Charles  II.,  and  in  the  year  1663,  publiihed  a  fmall  pam- 
phkf ,  entitled  **  A  Century  of  the  Names  and  Scantlings  of 
the  Marquis  of  Worcefter's^  Inventions,''  written  in  i6cc. 

This  little  work,  it  appears,  was  addrefied  to  tlie  king 
md  pariiaraent,  and  publifhed  with  a  view  to  obtain  an  en« 
coamficment  firom  the  public  for  the  profecution  of  100 
projeos,  which  it  details.  No.  6S*  of  this  Century  con- 
tains  as  follows : — **  68*  An  admirable  and  moft  forcible 
way  to  drive  up  water  by  fire ;  not  by  drawing  or  fucking 
it  upwards,  for  that  muft  be  as  the  philofopher  callcth  tt 
hirk  /thmram  aSnutaiUf  which  is  but  at  fuch  a  diftance. 
But  tiiis  way  hath  no  bounder,  if  the  veffel  be  ftrong 
cuoagli :  for  I  have  taken  a  piece  of  a  whole  cannon,  whereof 
the  end  was  burft,  and  filled  it  three-quarters  full  of  water, 
ftm»ping  and  fcrewing  up  the  broken  end,  as  alfo  the  touch- 
hole  ;  and  making  a  conftant  fire  under  it,  within  twenty- 
four  hours  it  buft,  and  made  a  great  crack ;  fo  that  hav- 
ing a  way  to  make  mj  veiels,  fo  3ut  thev  are  firengthened 
by  the  force  vnthin  them,  and  the  one  to  nil  after  the  other, 
1  have  fecn  the  water  run  like  a  conftant  fountain  ftream 
forty  feet  high  :  one  veffel  of  water,  rarefied  by  fire,  driveth 
up  forty  of  cold  water.  And  a  man  that  tends  the  work 
is  but  to  turn  two  cocks,  that  one  veffel  of  water  being 
csnfomed*  another  begins  to  force  and  re-fill  with  cold 
water,  and  fo  fucceflively  |  the  fire  being  tended  and  kept 
conftant,  which  tke  felf-^me  perfon  may  likewife  abun- 
dantly perform  in  the  interim  between  the  neceffity  of 
taming  the  (aid  cocks.'' 

This  paffage  certainly  contains  a  defcription  of  an  engine 
for  rattng  water  by  the  repellent  power  or  fkeam ;  and  m>m 
his  ezprenon,  of  one  veffel  of  water,  converted  into  fleam, 
forcing  up  forty  veflels  of  cold  water  to  the  height  of  forty 
fieett  it  is  very  probable  that  he  had  adually  tried  the  ex- 
periment by  a  working  model. 

The  marquis  concluded  his  Century  of  Inventions  by  a 
promife  to  leave  to  pofterity  a  book,  wherein  under  each 
bead  the  means  of  putting  his  feveral  inventions  in  execution 
were  to  be  defcribed,  with  the  affiftance  of  plates ;  but  at 
this  work  never  appnred,  vre  can  only  judge  of  his  abilities 
by  this  fpecimen.  He  appears  to  have  been  a  perfon  of 
nnich  knowledge  and  invenuity  ;  but  his  obfcure  and  enig- 
account  of  thele  inventions  feems  not  fo  much  in- 
to inftruA  the  public  as  to  ratfe  wonder ;  and  his 
on  their  utility  and  importance  are,  to  a  great 
degree,  extravagpmt,  refembUng  more  the  puff  of  an  adver- 
tifing  tradefman,  than  the  patriotic  communications  of  a 
gatUeman.  The  marquis  of  Worceiler  was  indeed  a  pro- 
jedor,  and  very  importunate  and  myfterious  withal  in  his 
api^iations  for  public  encouragement. 

It  does  not  appear  that  he  met  with  any  public  encourage- 
■imt  to  his  propofitions;  and  though,  at  firfb  fight,  it 
ieems  furprifing  that  an  invention,  by  which  the  fteam  of 
boiling  water  is  fUted  to  be  capable  of  producing  a  power 
cqnal  to  that  of  gunpowder,  (hould  be  negleded  for  almofl 
mty  years ;  yet  if  we  confider  that  the  greater  part  of  this 
Century  of  Inventions  confifts  of  things  hiehly  in  the  ftyle  of 
legerdemain,  and  fome  of  them  abfolutely  impoffible,  and 
contrary  to  all  eftabhlhed  rules  of  fcience,  we  need  not  fo 
nondk  wonder  at  the  negled  which  the  whole  experienced. 
For  exaflsple,  the  99th  number  of  the  Century  is  as  follows : 
^  How  to  make  one  ponni-vireight  to  raife  an  hundred  as 
higlk  as  one  poond  faUeth,  and  yet  the  hundred  pounds  dc- 
Icending  dota  what  nothmg  left  than  one  hundred  pounds 


It  muft  be  alfo  further  confideied,  that  thefe  projeAs 
were  publiihed  at  a  time  when  true  fcience  was  beginning  to 
take  place  of  empiricifm« 

The  Century  of  Inventions  appeared  about  three  years 
after  the  eftablifliment  of  the  Koyal  Society,  during  the 
time  of  Mr.  Boyle,  Dr.  Hooke,  Dr.  Wallis,  fir  Chrif- 
topher  Wren,  fir  Ifaac  Newton,  and  others  equally  (killed 
in  calculations,  as  in  the  inventive  parts  of  mechanics. 

Under  all  thefie  circumftances,  it  is  not  aftonifhing  that  the 
marquis's  propofitions  in  general  (hould  meet  with  a  cool 
reception,  or  that  this  celeorated  invention  (hould  be  con- 
demned to  obfcurity,  amongft  the  other  wonders  with  which 
it  was  accompanied. 

We  do  not  wi(h  it  to  be  underftood,  that  all  the  mar- 
quis's propofitions,  except  the  fire^ngine,  are  of  the  fame 
nature  as  No.  99 :  on  the  contrary,  leveral  have  been  re- 
invented, and  proved  true,  fince  the  marquis's  time;  for 
example,  (hort-hand  telegraphs,  floating  baths,  carriages 
from  which  the  horfes  can  be  difengaged  if  unruly,  com- 
bination locks,  fecret  efcutcheons  forlocks,  candle-moulds, 
Sec.  It  b  alfo  probable  that  others  may  be  broueht  to 
perfeAion  ;  yet  the  greater  part  is  fo  much  in  the  ftyle  of 
the  wonderful,  that  it  is  to  be  wi(hed  that  the  maronis  had 
publi(hed  nothing  but  No.  63,  which  at  once  would  have 
rendered  his  name  inunortal,  and  without  any  tami(h  or  alloy 
to  the  glory  of  fo  great  an  invention. 

CiMam  Savay^s  Steam-Engine, — The  next  attempt  upon 
record  is  that  of  captain  Thomas  Savery,  a  commiffioner  sf 
the  fick  and  wounded,  who,  in  the  year  1698,  obtained  a 
patent  for  a  new  invention  for  raffing  water,  and  occafioning 
motion  to  all  forts  of  mill-work,  by  the  impellent  force  of 
fire.  This  patent  bears  date  the  2cth  July,  in  the  tenth 
year  of  the  reign  of  William  III.,  that  is  1698.  The  pa- 
tent ftates  that  the  invention  will  be  of  great  ufe  for  draio- 
ing  of  mines,  ferving  towns  with  water,  and  for  working  all 
forts  of  mills. 

In  June  1699,  he  (hewed  a  working  model  of  his  engine 
to  the  Roval  Society,  and  in  their  Tranfadions  for  that 
year,  viz,  N^  2^3,  vol.  xxi.  there  is  the  following  regifter^ 

*<  Mr.  Savery,  June  14th,  1699,  entertained  the  Royal 
Society  vrith  (hewing  a  fmall  model  of  his  engine  for  raif- 
ing  water  by  the  help  of  fire,  which  he  fet  to  work  before 
them :  the  experiment  fucceeded  according  to  expe£bitionf 
and  to  their  fatisfa&ion." 


Vol.  XXXIV. 


vrith  references  by  viray  of  defcription,  from  whena 
pears,  that  the  engine  then  (hewn  by  captain  Savery  was  ^ 
raifing  water  not  only  by  the  expanfive  force  of  fteam,  like 
the  marquis  of  Worcefter's,  but  alfo  by  the  condenfation  of 
fteam,  the  water  being  firft  raifed  bv  the  preffure  of  the  a(- 
mofphere  to  a  given  height  from  the  wdl  into  the  engnne, 
and  then  forced  out  of  the  engine  up  the  remaining  height 
by  the  expanfive  force  of  fteam,  in  the  (ame  manner  as  pro- 
pofed  by  the  marquis.     This  adion  was  performed  alter* 
nately  in  two  receivers,  fo  that  while  the  vacuum  formed  in 
one  was  drawing  up  from  the  well,  the  preffure  of  the  fteam 
in  the  other  was  forcing  up  water  into  the  refervoir  |  but  both 
receivers  being  fupplied  by  one  fuftion-pipe  and  one  (ore* 
ing-pipe,  the  engine  could  be  made  to  keep  a  continual^ 
ftream,  or  fo  neany  fo  as  to  fuffer  very  little  inttrruption^ 
The  inventor  afterwards  pubh(hed  an  at  count  of  his  ^^^ 

f'ne  in  a  fmall  book,  entitled  «  The  Mit)fr*s  IViend»  or  ^. 
ngine  to  raife  Water  by  Fire  delvrihoid  and  thsMani»«^  ^^ 
fixing  it  in  Mines,  with  an  Actminl  «il  ih^  f«vcrsl  lUW  V^  ^ 
applicable  nnto,  and  an  Anfwrr  1 0 1  hi*  l>h|wflumt  madn  — ^  - 
it,"  printed  at  London  in  170*1  by  I'homai  Sat«ry« 
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nan.  This  little  book  was  feparately  addrefied  to  king 
William  III.,  to  whom  the  engine  had  been  (hewn  at  Hamp- 
ton Court)  to  the  Royal  Society,  and  alfo  to  the  Mine  Ad- 
Yenturers  of  England^  who  were  inrited  to  adopt  the  in- 
-vention. 

This  engine  difplays  much  ingenuity,  and  is  almoft  as 
per£e&  in  its  contrivance  as  the  fame  kind  of  engine  has  ever 
been  made  fince  that  time :  we  have  on  that  account  copied 
the  principal  figure,  and  captain  Savery's  own  defcription, 
as  given  by  Dr.  Harris,  in  hie  Lexicon  Technicum.  See 
Plate  I.  Steam-Enginey  Jig,  i . 

Captain  Savery't  Defcription  of  his  Fire-Engine. — **  A  de- 
notes two  furnaces,  whole  iire-places  are  marked  B  i  and 
£  2f  and  their  common  funnel  or  chimney  C. 

*«  In  thefe  two  furnaces  are  placed  two  veffels  of  copper, 
which  I  call  boilers,  the  one  a  larger,  as  L,  the  other  a 
fmaller,  as  D. 

**  Thefe  boilers  have  each  a  gauge-pipe,  as  G  and  N,  of 
which  G  goes  within  eieht  inches  of  the  bottom  of  the 
fmall  boiler,  but  N  reaches  only  half  way  down  into  the 
great  boiler. 

**  By  thefe  pipes,  before  the  engine  can  work,  you  mud 
fill  the  fmall  boiler  quite  full,  and  the  great  boiler  two- 
thirds  fuU  of  water.  Then  light  the  fire  under  the  large 
boiler  at  B  i,  and  make  the  water  therein  boil,  by  which  means 
the  fteam  of  it  being  quite  confined  muft  needs  be  wonder- 
fully compreiTed,  and  therefore  will,  on  the  opening  of  a 
way  for  it  to  iifue  out  (which  is  done  by  puihing  the  handle 
Z  of  the  regulator  from  you),  rufh  with  a  great  force 
through  the  fteam-pipe  O  i,  into  the  receiver  P  i,  driving 
all  the  air  before  it,  and  forcing  it  up  into  the  force  pipe 
through  the  clack  R  I,  as  you  will  perceive  by  the  noife  and 
rattling  of  the  clack ;  and  when  all  the  air  is  thus  driven  out, 
the  receiver  P  i  will  be  very  much  heated  by  the  fteam. 
When  you  find  it  is  thoroughly  emptied,  and  is  grown  very 
hot,  as  you  may  both  fee  and  feel,  then  pull  the  handle  Z 
of  the  regulator  towards  you,  by  which  means  you  will  ftop 
the  fteam-pipe  O  i,  fo  that  no  more  fteam  can  yet  come  into 
the  receiver  Pi,  but  you  will  open  a  way  for  it  to  pafs  into 
O  2,  and  by  that  means  fill  the  other  receiver  P  2  with  the 
fleam,  as  the  other  was  before. 

**  While  this  is  doing,  let  fome  cold  water  be  poured  on  the 
firft-mentioned  receiver  P  i,  by  which  means  the  fteam  in  it 
being  cooled  and  condenfed,  and  contracted  into  a  very  little 
room,  and  confequently  preffing  but  very  little  (if  at  all)  on 
the  valve  or  cock  R  i,  at  the  bottom  of  the  receiver  Pi, 
there  is  nothing  there  to  counterbalance  the  preffure  of  the 
atmofphere  on  the  furface  of  the  water,  in  the  lower  part  of 
the  fucking-pipe  T,  wherefore  it  will  be  prefled  up,  and 
afcend  into,  and  fill  the  receiver  P  i,  driving  up  before  it, 
as  it  rifes,  the  clack  or  valve  R  3,  which  afterwards  falling 
down  again  and  ftiutting  clofe^  hinders  the  defcent  of  the 
water  that  way. 

<<  Then  (the  receiver  P  2  being  in  the  mean  time  emptied  of 
its  air)  pu(h  the  handle  of  the  regulator  from  you,  and  the 
force  of  the  fteam  coming  from  the  boiler,  will  a6l  upon 
the  furface  of  the  water  contained  in  the  receiver  Pi,  where 
it  forces  or  prefles  hard  upon  it,  and  ftill  increafes  its  elaf- 
ticity  or  fpring  until  it  exceeds  the  weight  of  the  column  of 
water  in  the  receiver  and  pipe  S,  whicn  then  it  will  necef- 
farily  drive  up  through  the  paflage  Q  R9  i  QQ»  into  the 
force-pipe  S,  and  at  laft  difcharge  it  out  at  toe  top,  as  is 
feprefented  in  the  figure. 

*<  After  the  fame  manner,  though  alternately,  is  the  re- 
ceiver P  2  filled  and  emptied  of  water,  and  by  this  means  a 
regular  ftream  is  kept  continually  running  out  at  the  top  of 
the  force-pipe  S|  and  fo  the  water  it  railed  very  eafily  from 


the  bottom  of  the  mine,  $cc  to  the  place  where  it  it  At^ 

iigrned  to  be  difcharged. 

**  Only  I  (hould  add,  that  after  the  engine  begins  ta  work, 
and  the  water  is  rifen  into  and  hath  filled  the  force-pifte  S» 
then  it  fills  alfo  the  little  ciftern  X,  and  by  that  means  feeds 
the  pipe  Y  Y,  which  I  call  the.condenfing  pipe,  and  which 
can  be  turned  tideways  over  either  of  the  receivers,  and  will 
then  be  open :  by  this  cold  water  is  conveyed  down  from 
the  force-pipe  to  fall  upon  the  outfides  of  the  receivers  wheo 
thoroughly  heated  by  the  fteam,  in  order  to  condenfe  the 
fteam  within,  and  make  them  fuck  (as  it  is  ufually  called) 
the  water  out  of  the  well  up  into  the  receiver. 

**  Alfo  a  little  above  the  ciftern  goes  the  pipe  £,  to  coii' 
vey  water  from  the  force-pipe  into  the  lefler  boiler  D,  for 
the  purpofe  of  replenifhing  the  great  boiler  JL,  when  the 
water  in  it  begins  to  be  almoft  confumed.  Now  when 
there  is  need  of  doing  this,  turn  the  cock  £,  fo  that  there 
can  be  no  communication  between  the  force-pipe  S  and 
the  lefler  boiler  D ;  and  putting  in  a  little  fire  under  the 
fmall  boiler  B  2,  the  water  will  there  grow  prefently  hot ; 
and  when  it  boils,  its  own  fteam,  which  hath  no  vent  out, 
preiiin^  on  its  furface,  will  force  the  water  up  the  pipe  H, 
through  K,  into  the  great  boiler  L,  and  fo  long  will  it  run 
till  the  furface  of  the  water  in  the  boiler  D  gets  to  be  as  low 
as  the  bottom  of  the  pipe  H,  and  then  the  fteam  and  water 
vrill  run  together,  and  by  its  noife,  and  rattling  of  the  clack 
I,  will  give  him  that  works  the  engine  fufficient  afTuranoe 
that  the  fmall  boiler  hath  emptied  and  difcharged  itfelf  into 
the  greater  one  L,  and  carried  in  as  much  water  as  is  then 
neceuary ;  after  which,  by  turning  the  cock  £  again,  you 
may  let  new  cold  water  out  of  S  into  the  lefler  bouer  D,  as 
before,  and  thus  there  will  be  a  conftant  motion  and  a 
continual  fupply  of  the  engine,  without  fear  of  decay  or 
diforder. 

**  Alfo,  to  know  when  the  .great  boiler  wants  replenifhing 
or  not,  you  need  only  turn  the  gauge-cock  N,  and  if  water 
come  out  there  is  no  need  to  replenifli  it,  but  if  fteam  only 
come,  you  may  conclude  there  is  want  of  water ;  and  the 
like  will  the  cock  G  do  in  reference  to  the  lefler  boiler  D, 
fliewing  when  it  is  neceflary  to  fupply  that  with  frefli  water 
from  S;  fo  that  in  working  the  engine  there  is  very  little 
ikill  or  labour  required :  it  is  only  to  be  injured  by  either  a 
ftupid  or  wilful  negle6t.'* 

The  engine  above  defcribed  does  not  difler  eflentially 
from  that  reprefented  in  the  print  in  the  Philofophical 
Tranfa^ions,  but  it  is  more  neatly  put  into  form,  and  im- 
proved in  fome  of  the  minor  particulars.  For  inftance,  the 
original  engine  had  only  one  boiler,  and  there  was  no  means 
of  fupplying  it  with  water,  to  replace  the  wafte  occafioned 
by  the  evaporation  of  the  fteam,  without  ftopping  the 
a&ion  of  the  engine  whenever  the  boiler  was  emptied  to 
fuch  a  degree,  as  to  rifle  the  burning  of  the  vefl'el.  And 
after  the  boiler  was  repleniflied,  the  engine  could  not  begin- 
to  work  again,  until  that  water  which  was  introduced  cold 
was  made  to  boil. 

The  engine  which  we  have  juft  defcribed  from  the  Miner^s 
Friend  has  a  fubfidiary  boiler,  in  which  a  quantity  of  water 
is  reduced  to  a  boiling  heat  in  readinefs  K>r  fupplying  the 
mat  boiler,  and  the  power  of  the  fteam  raifed  in  the  fub- 
fidiary boiler  is  employed  to  force  the  water  contained  in 
it  into  the  other,  or  great  boiler,  which  annates  the  engine  ; 
by  this  means  the  tranfpofition  of  the  feeding  water  »  not 
only  inftantly  performed,  but  being  at  a  boihng  heat,  it  w 
immediately  ready  to  produce  fteam  for  carrying  00  the 
work.  There  is  alfo  another  grand  improvement  in  the 
conftru^ion  of  this  engrine.  His  firft  engine  was  worked 
by  four  feparate  cocks,  which  the  operator  was  obliged  to 

turn 
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tSTD  fepantely  at  etery  change  of  ftroke ;  and  if  he  turned  of  water  to  waA  his  handst  and  perceiving  that  die  Uttfe 

^beok  wrong,  he  was  not  only  liable  to  damaee  the  engine*  wine  left  in  the  flaflc  had  filled  up  the  flaik  with  fteam»  he 

but  he  prevented  its  efiFed»  and  loft  a  part  of  the  operation ;  took  the  flaik  by  the  neck,  and  plunged  the  neck  of  it  under 

whereas  in  this  fecond  engine  the  communications  are  made  the  furface  of  the  water  in  the  bafon,  and  the  water  of  the 

by  the  double  flidiDg-Tal?e,  or  regulator,  as  it  has  fince  been  bafon  was  immediately  driven  up  into  the  flaik  by  the  pref- 

caUed.     This  is  a  brafs  plate,  ihaped  like  a  fan,  and  moving  fure  of  the  air.     Now  he  never  made  fuch  an  experiment 

«B  a  centre  withinfide  the  boiler,  fo  as  to  ilide  horizontally  then  nor  defigrnedly  afterwards,  which  I  thus  prove  :— 
m  contad  with  the  under  furface  of  the  cover  of  the  boiler,        <<  I  made  the  experiment  purpofely  with  about  half  a 

to  which  it  is  accurately  fitted  by  grinding,  and  thus  at  glafs  of  wine  in  a  flaik,  which  I  laid  upon  the  fire  till  it 

plrafure  opens  or  ihuts  the  orifices  or  entries  to  the  fl:eam-  boUed  into  fleam  ;  then  putting  on  a  thick  glove  to  prevent 

pipes  of  tne  two  receivers  alternately.     This  regulator  afts  the  neck  of  the  flaik  from  bummg  me,  I  plunged  the  mouth 


lefs  firidion  than  that  of  a  cock  of  equal  bore  ;  and  by  of  the  flaik  under  the  water  that  filled  a  bafon,  but  the 

the  motion  of  a  fingle  handle  backwards,  at  once  opens  preiTure  of  the  atmofphere  was  fo  ftrong,  that  it  beat  the 

the  proper  fteam-pipe  from  one  receiver,  and  clofes  that  flaik  out  of  my  hand  with  violence,  and  threw  it  up  to  the 

which  belongs  to  the  other  receiver.  ceiling.     As  this  muft  alfo  have  happened  to  captain  Sa- 

The   contrivance  of  the  regulator  has  fince  proved  of  very,  if  ever  he  had  made  the  experiment,  he  would  not  have 

move  confequence,  as  having  been  univerfally  adopted  in  the  failed  to  have  told  fuch  a  remarkable  incident,  which  would 

cylinder  engines.  have  embelUihed  his  ftory.'* 

Captain  Savery,  in  the  Minei^'s  Fnend,  above  referred  This  conclufion  of  the  dolor's  is  altogether  unphilofe* 
to,  in  addition  to  the  defcription  of  his  engine,  enumerates  phical,  and  does  not  at  all  invalidate  captain  Savery's  account, 
the  following  ufes  to  which  it  may  be  applied,  and  which  We  know  that  the  marquis  of  Worcefter  gave  no  hint  con- 
he  describes  rather  fully,  as  follows ;  viz.  lit,  to  raife  water  ceming  the  contradibility  or  fudden  condenfation  of  fteamy 
for  tumiog  all  forts  of  mills;  2dly,  Supplying  palaces,  noble-  upon  which  all  the  merit  of  the  modem  engine  depends. 
*$  and  gentlemen's  houfes  with  water,  and  giving  the  The  marquis  of  Worceiter's  engine  was  a6iuated  wholly 


of  extinguifliing  fires  therein,  by  the  water  fo  raifed ;    by  the  elailic  pov^r  of  fleam,  which  he  either  found  outf 
jdlyy  the  fupplying  cities  and  towns  with  water ;  4thly,    or  proved  by  the  burfting  of  a  cannon,  in  part  filled  with 


fens  and  marihes ;  5th]y,  for  ihips ;  6thly,  for  drain-  water ;  but  he  gave  not  the  leaft  hint  that  fleam  fo  expanded 

ingaunes  of  water;  and  7thly,  for  preventing  damps  in  the  is  capable  of  being  again  fo  far  contra&ed  in  an  initamt,  as 

faia  mines.  to  leave  the  fpace  it  occupied  in  a  veiTel  in  a  great  meafure 

Dr.  Harris,  in  his  account  of  the  fire-engine,  fpeaka  of  a  vacuum.     This  grand  difcovery  was  referved  to  captain 

captain  Savery  as  one  that  he  was  acquainted  with,  and  as  Savery,  and  his  account  of  its  accidental  orinn  is  not  at  all 

a  perfon  of  ^at  merit  and  ingenuity.     He  firft  mentions  improbable.     The  captain  tells  us  in  the  Miner's  Friend* 

mother  machine  of  Savery's,  for  rowing  a  ihip  in  a  calm  by  that  he  did  not  bring  his  defign  to  bear,  until  after  a  great 

paddle-wheels  placed  at  the  veiTel's  fide^  of  which  the  cap-  number  of  fatiguing  inquines :    and  he  adually  erected 

tain  publiihed  an  account  in  1698 ;  and  it  is  worthy  of  feveral  machines  b^ore  he  obtained  his  patent  in  July 

remark,  that  the  fame  kind  of  wheels,  when  a^uated  by  1698.    Many  objections  were  made  againft  the  grant  of  that 

improved  fleam-engines,  is  the  only  method,  amongft  an  patent  being  pailed ;  but  in  the  heannff  of  thele  obje^onSf 

infinite  number  of  others,  which  at  prefent  has  been  found  the  difcovery  of  the  marquis  of  Worcefler's  prior  daim  was 


Co  aufwer  for  rowing  veifels.     Dr.  Harris,  in  proceeding    not  mentioned :  and,  indeed,  it  is  certain  that  the  account 


any  defign  of  this  nature.''     Notwith-        Defaguliers  feems  to  have  been  too  hafty  in  concluding 

fiaoding  this,  Dr.  Defaguliers  has  endeavoured  to   take  that  the  captain  had  never  made  fuch  an  experiment  as  that 

^way  atu  the  merit  of  the  invention  of  the  fire^ngine  from  of  the  wine-flaik,  becaufe,  in  the  fingle  initance  in  which  he 

captain  Savery,  as  if  he  had  merely  copied  it  from  the  tried  it  himfelf,  he  found  the  efieCt  of  the  condenfation  took 

Biarqais  of  Worcefter.  pbce  in  a  much  higher  degree  than  reported  by  the  captain. 

The  account  given  by  Dr.  Defaguliers  has  been  fo  fire-  It  is  not  diflicult  to  conceive  that  a  very  fmaU  difference  ia 

qoently  copied  by  diffierent  writers,  that  it  is  generally  con-  the  heat  of  the  fteam  which  filled  the  flaflc,  and  other  circum- 

fidered  as  corred;  and  we  therefore  think  it  a  piece  of  ftances,  might  create  the  whole  of  the  difference  in  the 

joftice  to  the  memory  of  captain  Savery,  to  fet  his  preten-  refult.     And,  on  the  whole*  there  is  no  reafon  to  befitate 

fioas  in  a  clearer  light  than  has  been  generally  done.     The  in  believing  that  the  captain  adually  took  his  hint  of  the 

do^or  fays, ''  Captain  Savery  having  read  tne  marquis  of  condenfation  of  fteam  from  fuch  an  accident*  and  bein^ 

Worcefter's  book,  was  the  firft  who  put  in  pradice  the  of  a  very  mechanical  genius,  he  would  naturally  turn  hia 

nifing  water  by  fire,  which  he  propofed  for  the  draining  of  thoughts  towards  the  confideration  of  fuch  a  power  ;  and 

mines.     His  engine  is  defcribed  in  Harris's  Lexicon,  (fee  the  moft  obvious  application  of  it  would  be  to  a  machine  on 

the  word  Engine,)  which,  being  compared  vrith  the  mar-  a  conftru&ion  fimilar  to  that  defcribed  by  the  marquis.     Or» 

quia  of  Worcefter's  defcription,  will  eifily  appear  to  have  if  he  really  had  been  acquainted  with,  and  confidered  the 

been  taken  from  him,  though  captain  Savery  denied  it ;  marquis's  en^e,  he  would  eafily  fee  that  the  new  principle 

and  the  better  to  conceal  the  matter,  bought  up  all  the  of  condeafaUon  might,  with  great  advantage,  be  cqmbuiea 

narquis  of  Worcefter's  books  that  he  qould  purchafe  in  with  the  former,  and  thereby  produce  an  ^ffcft  more  nowwr- 

P»emofter-Row,  and  elfewhere,  and  burned  them  in  th^  ful  than  either  of  them  could  do  alone.    The  o^ly  Uuiiflr  m 

prefence  of  the  gentleman,  his  friend,  who  told  me  this,  the  dodor's  account  which  cannot  pow  be   flUprovca  w» 

He  faid  that  he  found  out  the  power  of  fteam  by  chance,  that  captain  Savery  deftroyed  the  marquis  ot  worcencr'a 

and  invented  the  following  ftory  to  make  people  believe  it  |  books.     Ev^n  if  this  is  true,  it  jiay  be  accountca  tor^ 

^-  that,  having  drank  a  flaik  of  Florence  at  a  tavern,  and  the  paptain  muft,  firft  or  laft,  h^T^^^f^  ^T^.°of^lJ^r 

^wa  the  empty  fl^  upon  the  fire,  he  called  for  a  bafpf*  wbjlt  had  been  before  made  pubUc  by  ^he  iwquia  ^'^^'^J 
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eefttr  i  and  after  having  in  ik  booka  (pokeo  of  his  invatiionf 
and  hit  new  power  or  caufe  of  motion,  and  finding  the 
marquis's  inventions  to  be  but  little  known,  he  might  be 
tempted,  in  order  to  fecure  the  whole  credit  and  expeded 
advantage  to  himfelf,  to  buy  up  the  marqdis's  books  and 
bum  them.  But  the  grounds  for  this  aflertion  are  very 
flight,  and  will  never  prevent  the  conclufion,  that  the 
great  principle  of  obtaining  force  from  the  prefiure  of  the 
atmofphere,  by  the  condenfation  of  the  fteam  of  boiling 
water,  was  a  difcovery  for  which  we  are  indebted  to  captain 
Savery,  who  had  alfo  the  merit  of  (irft  reducing  it  to  prac* 
tice  in  a  moft  complete  manner,  in  combination  with  the 
prior  difcovery  of  the  marquis. 

M,  Amonions^  Ftn-Wbeel.  —  The  French  writers  who 
have  treated  of  the  fteam-engine,  feldom  fail  to  mention  Pa- 
pin  and  M.  Amontons  as  the  firit  inventors  of  the  method  of 
raiiing  water  by  fteam,  and  fpeak  of  Savery  as  a  perfon  who 
put  their  ideas  in  execution,  and  brought  them  to  perfe^on : 
we  think  it  right  on  this  account  to  Sate  what  was  done  by 
M.  Amontons  and  Papin,  although  the  attempts  of  the  latter 
to  employ  the  force  of  fteam  arc  not  entitled  to  any  notice, 
either  from  their  originality,  or  from  their  real  merit.  It  is 
probable,  that  the  news  of  the  patent  ^nted  to  Savery  in 
1698,  for  raiiing  water,  and  occafionmg  motion  to  mill- 
work  by  the  impelling  force  of  fire,  excited  the  attention  of 
the  French  academicians,  before  the  means  by  which  it  was 
to  be  accompliftied  were  made  public,  fo  as  to  be  known 
abroad,  and  that  they  were  thus  induced  to  attempt  the 
fame  thing ;  for  in  June  1699,  which  is  the  fame  month  that 
captain  Savery  fliewed  his  machine  at  work  before  the  Royal 
Society,  M.  Amontons  delivered  a  memoir  to  the  Royal 
Academy  of  Sciences  at  Paris,  entitled  **  A  commodious 
Way  of  fubftituting  the  A^ion  of  Fire  inftead  of  Men  and 
Horfes  to  move  Machines." 

This  may  be  regarded  as  the  firft  attempt  to  produce  a 
circular  motion  by  the  means  of  fire,  otherwife  than  by  the 
aeolipile,  or  the  fir  of  a  fmoke-jack :  but  as  the  motion  of  M. 
Amontons'  wheel  was  to  be  produced  by  the  akemate  dila- 
tation and  contra6lion  of  air,  and  not  of  the  fteam  of  boil- 
ing water,  it  is  nothing  in  common  with  Savery's  machine, 
except  that  the  firft  caufe  of  motion  is  that  of  fire. 

y[,  Amontons'  fire-wheel,  as  he  called  it,  confifts  of  a 
number  of  clofe  buckets,  or  chambers,  placed  in  the  circum- 
ference of  a  hollow  wheel,  and  communicating  with  each 
other  by  valves  opening  in  one  dire^ion  ;  and  a  fufficient 
quantity  of  water  is  put  into  thefe  buckets  to  fill  about 
one  half  of  the  number  :  another  circle  of  fimilar  buckets, 
but  of  larger  dinienfions,  are  placed  on  the  outfide  of  the 
circle  of  the  former  buckets ;  thefe  large  buckets  contain  air, 
and  each  one  has  a  pipe  conduffced  from  it  to  one  of  the  water- 
buckets  which  are  nearer  to  the  centre :  a  part  of  the  circum- 
ferenqe  of  the  wheel,  which  is  about  the  level  of  the  centre, 
is  expofed  to  the  fire  of  a  furnace,  fo  that  each  air-bucket 
that  paffes  will  be  heated  ;  and  alfo  the  lower  part  of  the 
wheel  is  immerfed  in  a  ciftem  of  cold  water,  fo  as  to  cool 
the  fame  bucket  again.  The  adion  ef  the  machine  may 
eafily  be  underftood.  The  air  contained  in  the  large  bucket 
which  18  oppofite  the  fire  becomes  heated  and  expanded,  and 
by  the  pipe  of  communication  it  enters  into  that  water- 
bucket  which  is  at  the  lower  fide  of  the  wheel,  and  preffing 
upon  the  furface  of  the  water  therein,  caufes  it  to  mount 
up  through  the  other  chambers,  in  the  dire^ion  in  which 
the  valves  open  from  one  chamber  to  the  next ;  the  water, 
being  thns  accumulated  in  the  chambers  at  one  fide  of  the 
^riied,  wiUgive  it  a  preponderating  nower  to  turn  round  upon 
its  axis.  Tnis  motion  brings  anotner  air-bucket  oppofite  to 
the  firei  and  die  air  Uierein  expands  in  its  turn,  and  again 


elevates  the  water  in  the  interior  chnnberi  as  much  aa  it 
had  defcended  by  the  motion  of  the  whed- ;  a  continiisJ 
fiicceffion  is  thus  kept  op,  and  the  air-buckets  which  have 
pafled  the  fire  defcend  into  the  cold  water,  and  the  air  i« 
thereby  cooled  and  reduced  to  its  former  bulk.  By  the 
communication  with  the  water-buckets,  the  preflure  of  the 
expanded  air  is  removed  from  within  them,  and  puts  them 
in  a  fituation  to  repeat  their  a£kion. 

This  machine  is  mgeniaus,  and  if  a  better  application  of 
fire,  by  rarefying  water  into  fteam,  had  not  been  difcovered, 
it  is  poflible  that  the  invention  of  M.  Amontons  might 
have  been  further  profecuted.  From  his  computations  it 
would  appear,  that  the  machine  he  propofed  would  a6k  with 
a  confiderable  power ;  but  as  he  exhibited  no  working  models 
or  actual  trial,  it  was  never  proved  that  the  machine,  if  put 
into  practice,  would  be  capable  of  producing  any  thing  near 
the  effect  promifed  by  his  calculations*  Leupold,  ra  hit 
**  Theatrum  Hydraulicarum,"  1724,  propoiedan  improved 
form  of  this  fire-wheel ;  and  fteam-engines  have  been  fince 
made  with  mercury,  or  fluid  metal,  contained  within  a  hol- 
low wheel,  which  ts  to  be  always  kept  on  one  fide  with  the 
mercury  by  the  force  of  the  fteam :  they  have  not  bees 
found  to  equal  other  modes  of  applying  the  force  of  fteam. 
Such  of  our  readers  as  are  curious  to  know  more  of  the 
conftnidtion  of  M.  Amontons'  machine,  can  confult  the  ori- 
ginal memoir ;  and  they  will  alfo  find  a  full  account  of  it, 
with  a  figui^»  in  Martin  and  Chambers's  Abridgment  of 
the  Philofophical  Hiftory  and  Memoirs  of  the  Royal  Aca- 
demy of  Sciences  at  Paris,  vol.  i. 

FafnCs  PrHenftont  to  the  Invtntion  of  the  Steam'Engine. — 
M.  Papin,  to  whom  the  French  attribute  the  invention  of 
the  fteam-engine,  was  a  doAor  of  phyfic,  and  profeifor  of 
mathematics  at  Marpurg,  in  Germany,  and  fai  1680  he  was 
ele6ted  a  fellow  of  the  Royal  Society  of  London.  In  the 
following  year,  and  whilft  in  London,  he  invented  and  pub- 
liihed  a  method  of  diflblving  bones,  and  other  animal  folids, 
in  water,  by  confining  them  in  clofe  veiTels,  which  he  called 
digefters,  and  which  he  made  fufficieiitlj  ftrong  to  retain 
the  fteam  and  prevent  all  evaporation,  fo  as  to  acquire  a 
great  degree  of  heat.  About  the  fame  time  Dr.  Hooke, 
the  moft  inquifitive  experimental  philofopher  of  tnat  in- 
quifitive  age,  obferved  that  water  could  not  be  made  to  ac- 
quire above  a  certain  temperature  in  the  open  air,  and  that 
as  foon  as  it  beeins  to  boil,  its  temperature  remains  fixed,  and 
an  increafe  of  heat  only  produces  a  more  violent  ebullition, 
and  a  more  rapid  wafte.  Papin's  experiments  with  his  di- 
gefter  rendered  the  elaftic  power  of  fteam  very  familiar  to 
him,  and  when  he  left  England,  and  fettled  as  profeffor  of 
mathematics  at  Marpurg,  he  made  many  attempts  to  em- 
ploy this  force  in  mechanics,  and  even  for  raifing  water. 

By  his  own  account,  it  appears  that  he  had  made  fome 
experiments  with  this  view  in  1608,  by  order  of  Charies, 
landgrave  of  Hefie,  but  without  effeding  any  thing.  This 
is  all  the  reafon  the  French  have  to  confider  him  as  the  firft 
inventor  of  the  fteam-engine.  Nine  years  after  Savery's  pa- 
tent he  publiftied  an  account  of  his  invention,  in  a  trad,  en* 
titled  **  Ars  nova  ad  aquam  ignis  adminiculo  efficaciffime 
elevandum" — *«  A  New  Method  of  raifing  Water  by  the 
Force  of  Fire,"  printed  at  Caffel,  1707.  This  machine, 
which  is  defcribed  in  Belidor's  **  Arehitelfture  Hydraulique,'* 
voL  ii.  does  not  eflentiallj  differ  from  that  of  the  marquis  of 
Worcefter,  but  is  far  lets  perfed  than  Savery's :  it  works 
wlioUy  by  the  repellent  power  of  fteam :  the  only  advantage 
is,  that  the  receiver  being  made  cylindrical,  the  fteam  is  te* 
parated  from  the  cold  water  by  a  floating  pifton,  and  that 
the  water  is  made  to  flow  in  fome  degree  couiUntly,  by  being 
thrown  into  a  large  air*Tefl'd.    In  this  publication,  P^pin 
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thtt  be  had  km  a  draft  of  Gcnry'aeogmey  but  faya, 
that  ia  tKe  year  1698  he  made  a  gpmt  nun^>er  of  experimentBt 
by  order  of  bis  ferene  highness  Charles,  landgrave  of  Hefle» 
in  order  to  raife  water  by  the  force  of  fsre»  which  he  com- 
municated  to  federal  perfons*  and  particularly  to  M.  Leibnitz, 
wbo  anfwered^  that  the  faaK  thought  had  occurred  to  him- 
ielf.  He  alfo  ackaowledged  that  captain  Savery  was  about 
that  time  working  upon  the  fame  fubje£^  in  England,  and  that 
Savery  had  firft  publiihed  the  firuit  of  his  refearches  ;  that 
firom  1698  the  afiiur  had  lain  dormant  till  the  year  i705» 
when  be  received  a  letter  from  M.  Leibnitz^  then  in  Lon- 
doo»  iirhich  contained  a  draft  of  captain  Savery' a  engine,  and 
defired  Papin's  opinion  upon  it.  On  (hewing  this  draft  to 
the  landgrave,  be  ordered  Papin  to  refume  the  work,  and 
perfeA  the  inventions  which  he  had  begrim  ;  and  which  Papin 
then  publiihed,  not  with  a  view  to  make  it  fuppofed  that 
captain  Savery  had  taken  the  thoughts  from  him,  but  to  (hew 
the  world  its  obligation  to  the  landgrave,  in  having  ^/&^ 
formed  a  defign  fo  ufefnl,  and  in  having  brought  it  to  its 
prelient  degree  of  perfe6kion ;  and  he  labours  much  to  (hew 
that  hsB  engine  is  preferable  to  that  of  captain  Savery.  Al- 
tbottgb  we  muft  adlow  Dr.  Papin  to  compliment  his  patron 
and  fcmMf  upon  the  fuccefs  they  met  with,  after  encoun- 
tering many  unforefeen  difficulties  and  experiments,  which 
fucceededy  as  he  teUs  us,  quke  contrary  to  their  expectations, 
yet  it  cannot  be  idlowed  that  Papin's  experiments  in  1698 
were  the  firft,  becaufe  the  marquis  of  Worcefter's  publication 
was  earlier  by  no  lefs  than  thnty-iive  years ;  nor  were  they 
probable  to  have  been  fo  early  as  Savery 's  beginning,  fince 
we  cannot  fuppofe.that  he  would  be  at  the  expence  of  a  pa* 
tent,  without  fome  previous  experiments  to  confinn  his  fpe- 
cnlation^  or  that  he  could  bring  his  engine  to  the  degree  of 
perfedion  in  which  he  exhibit^  it  to  the  Royal  Soaety  on 
the  14th  of  Itine,  i699»  in  lefs  than  a  ycar»  at  a  period  when 
workmen  were  not  ready  or  ikilful  in  the  execution  of  fuch 
machines  as  they  now  are  in  this  country. 

We  have  copied  the  figure  of  Papin's  engine  horn  Belidor, 
that  oar  readers  may  be  able  to  compare  it  with  captain  Sa- 
very'sy  andjudge  of  the  authority  upon  which  M.  Bofiiit  has 
fiaid  in  has  Hyoronamique,  that  the  firft  notion  of  the  fteam- 
engine  was  certainly  owing  to  Dr.  Papin,  who  had  not  only 
invented  the  digefter,  but  had,  in  1695,  pubhfhed  a  little 
performance  defcribing  a  machine  for  raifing  water,  in 
which  the  piftons  are  moved  by  the  vapour  of  boiling  water, 
abcmatdy  dilated  and  condenfed.  Now  the  faA  is,  that 
Papia'a  publication  on  the  fteam-engine  was  in  1707,  in 
wlucb  he  concedes  the  invention  to  Savery.  He  had  occa.- 
fionally  before  that  publiihed  feveral  inventions  in  the  A£ka 
£niditoram»  in  which  cylinders  and  piftons  were  to  be  em* 
ployed,  but  they  were  not  intended  to  be  worked  by  fteam, 
bat  by  gunpowder  and  air,  as  we  (hall  (hew  hereafter. 

Dejfirif^im  of  Fafiii^4  Enpne. — ^The  intention  of  Papin's 
fteam-eneine  was  to  turn  a  vrater- wheel  by  a  ftream  of  water 
iflinng  with  violence  from  an  aperture  or  jet,  the  force  of 
fteam  beine  en|>loyed  to  throw  the  water  into  an  air-vefifel, 
from  which  it  was  to  iflae  by  the  re-aftion  of  the  comprefled 
air.  A  fpheroidical  wfTel,  A,  (Jig.  2.)  of  which  the  longeft 
axis  18  fuppofied  to  be  26  inches,  and  the  leifer  axis  20  inches, 
is  placed  m  a  furnace,  fo  that  the  fire  can  furround  every 
pBt :  this  veffd  or  boiler,  which  is  made  of  copper,  (hould 
be  two-thirds  full  of  water,  which  is  introduced  by  a  tube 
B  s  a  fipbon,  C  D,  oommunicates  firom  the  boiler  A  to  a 
cylinder  G  H,  of  20  inches  in  diameter,  and  about  the 
in  beight,  which  performs  the  office  of.  the  barrel  of  a 
ipy  and  in  which  plays  a  copper' ptfton,  ST,  made  hoi- 
within,  that  it  may  floalt  upon  the  water:  the  bale  of 
dria  eyliaderi  whidi  haa  no  bottom,  is  joined  to  the  eatrenty 
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of  a  curved  tube,  I  K  O,  which  goes  throagjh  tbe  boMoa 
of  another  cylinder,  M  N,  of  three  feet  in  height,  ^sbA  2 J 
inches  diameter,  which  is  clofed  at  all  parts,  i^  that  the  air 
cannot  enter.  A  veflel  Y,  made  like  a  fennel  at  the  top, 
is  adapted  to  the  tube  I  K  0>  and  Cierves  to  introduce  water 
into  the  body  of  the  pump  G  H,  beneath  the  pifton  S  T, 
which  water  can  never  rife  above  the  pifton.  A  cock  at  £ 
alternately  opens  and  (huts  the  communication  thn)ugh  the 
fiphon  C  D,  between  the  boiler  A,  and  the  body  of  the  pump 
G  H.  When  the  communication  is  open,  the  fteam  formed 
in  A  pafles  into  the  upper  part  of  the  body  of  the  pump* 
and  preiTes  the  pifton,  which  difplaces  the  water :  this  water 
cannot  return  into  the  vefiel  Y,  becaufe  a  valve  at  R  pieventa 
it ;  it  therefore  rifes  by  the  tube  I  K  O,  and  difdiarget 
itfelf  into  the  cylinder  M  N,  where  it  fiUs  a  part  of  tke 
(pace  occupied  by  the  air  contained  in  that  cylifldor,  whichf 
in  confequeace,  acquires  a  great  elafticity. 

As  foon  as  the  pifton  is  arrived  at  the  bottom  of  the  body 
of  the  pump,  the  cock  F  is  to  be  fiiut,  to  ftop  the  paibge 
of  the  fteam,  and  another  cock,  P,  at  the  top  of  the  body 
of  the  pump,  is  to  be  opened,  to  permit  the  efcape  of  the 
fteam  which.has  performed  its  office  ;  then  the  weight  of  the 
water  with  which  the  veiiel  Y  is  always  filled,  opens  the  valve 
R,  and  introduces  itfelf  into  the  body  of  the  pump  GH, 
and  makes  the  pifton  S  T  to  rife  up  again  :  tie  water  co»« 
tained  in  the  tube  K  O  is  not  to  be  confidered  in  thiseffeftf 
becaufe  a  valve  at  K  prevents  it  from  defcending.  When  tlw 
water  which  is  introduced  into  the  body  of  the  pump  ia 
come  to  an  equilibrium  with  the  water  in  the  veffd  Y,  the 
cock  P  is  to  be  ihut,  and  £  is  to  be  opened ;  the  fteam 
comes  again  to  prefs  on  the  pifton,  which  it  forces  to  de» 
fcend,  and,  as  in  the  former  inftance,  expels  the  water 
through  the  tube  K  O  into  the  cylinder  M  N,  where  it 
cannot  introduce  itfelf  without  funnounting  the  refiftance 
arifing  from  the  elafticity  of  the  air  of  which  it  comes  to 
occupy  the  place. 

The  .cylinder  M  N,  which  is  three  feet  high,  can  oontaiA 
about  86  cubic  feet  of  water,  or  about  2.86  cubic  feet  at 
every  foot  in  height  $  therefore^  when  it  is  fiUed  to  within 
two  feet  of  the  top,  the  air  will  be  reduced  to  occupy  only 
one-third  of  the  fpace  in  which  it  was  at  firft  fliut  up,  and 
it  will  have  acquired  an  elafticity  capable  of  making  it  fu£» 
tain  a  column  of  water  of  64  feet,  in  addition  to  the  3a 
feet  with  which  it  is  in  equilibrium  in  its  ordinary  ftate  of 
compreffion :  under  thefe  circumftanoes,  if  the  cock  Q  is 
opened,  the  water  will  fly  out,  at  the  firft  inftant,  with  the 
lame  velocity  as  if  it  was  64  feet  high  in  the  cylinder  M  N  | 
but  by  degrees,  as  the  water  paifes  o\}t,  it  will  be  driven 
with  lefs  velocity,  becaufe  the  air  occupying  a  greater 
&)ace,  its  dbifticxty  diminiihes:  but  according  to  Papin'a 
ftateoient,  there  ihould  always  be  at  leaft  a  foot  of  water  in 
the  cylinder,  and  the  air,  in  its  fmaUeft  condenfetion,  Jhould 
not  occupy  more  than  two-thirds  of  the  fpace  which  it  oo* 
cupies  in  its  natural  fbite  ;  and  in  that  cafe  it  will  have  a 
fumdent  prefliure  to  fuftain  a  column  of  t6  feet  of  water, 

M.  Papin's  machine  is,  on  the  whole,  far  inferior  to-the  en* 
gine  of  captain  Savery,  as  it  wants  the  advantage  of  the  grand 
principle  of  condenfation,  and  is  only  a  return  to  the  marqim 
of  WorcefteHs  idea :  it  cannot  theretore  be  called  an  improve* 
menton  Sa;very's,  although  it  muft  be  allowed  that  the  fepn* 
ration  of  the  hot  fteam  from  the  cold  water  bya  diaphragm, 
pifton,  or  float,  is  aoonfiderable  improvement  on  the  marqjoia 
of '  Woreefter's,  and  would  be  alio  an  advantageous  additaon 
to  Savery 's,  if  the  coadenfiag  water  could  be  as  well  applied 
to  run  down  the  oatfide  of  a  cylindrical  vefiel  as  an  oval  one. 

Long  alter  Plain's  publication,  fome  £nglifh  eogineccs 

awda  this  addirioQ  to  captaia  Saacry's  <»giM,  aiid  attempted 

to 
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to- Ititfodaee  it  in  oppofition  to  the  cylinder  or  atmofpheric  every  i^&thoms  of  the  depth  of  a  nine,  and  they  mvil 

eoginest  of  which  we  ihall  hereafter  fpeak ;  but  the  con-  raife  from  one  to  another }  but  if  any  one  engine  is  de- 

fiunption  of  fuel  was  too  great  to  balance  the  odTantage  of  ranged,  the  reft  muft  ftop  likewife. 
fimplicity  in  the  ftrudure  of  the  engine.  Another  difficulty  was  in  the  quantity  of  water  whicb 

Captain  Savery  muft  have  been  employed  a  confiderable  could  be  raifed  with  fafety :  the  fize  of  his  largeft  boiler  did 

time  with  his  machine  prior  to  the  14th  of  June  16991  and  not  exceed  30  inches  diameter,  and  the  capacity  of  the  re- 

eten  previous  to  his  patent,  as  may  be  inferred  from  his  ceiver  could  be  but  fmall ;  and,  therefore,  the  generality  of 

Miner's   Friend,  printed  in  the  year  1702,  where,  in  his  mines  would  require  more  than  one  engine  at  the  fame  level. 

addrefs  to  the  Royal  Society,  he  fays,  that  fince  the  time  The  charge,  trouble,  and  difficulty,  attending  fuch  a  nuin- 

he  exhibited  his  model  to  them,  **  I  have  met  with  great  dif-  ber,   woiud  naturally  prevent  their  introduSion,   even  in 

ficulties  and  expence  to  inftru^  handicraft  artificers  to  form  cafes  where  they  would  really  have  been  of  great  fervice. 

my  engines  according  to  my  defire  $  but  my  workmen,  after  Add  to  this,  the  confumption  of  fuel  in  Savery's  engines 

much  experience,  are  become  fuch  mafters  of  the  thing,  that  was  enormous,  compared  with  the  modem  engines  ;    and 

they  oblige  themfelves  to  deliver  what  enrines  they  make  me  they  were  always  in  danger  of  blowing  up,  particularly 

cxa6Uy  tight,  and  fit  for  fervice,  and  as  luch  I  dare  warrant  when  they  were  employed  to  raife  water  to  any  confiderable 

them  to  every  body  that  has  occafion  for  them."  height. 

In  his  addrefs  to  the  gentlemen  adventurers  in  the  mines        Suppofe,  for  inftance,  the  water  is  to  be  raifed  100  feet ; 

of  England,  he  fays,  that  the  frequent  diforders  and  cum-  25  may  be  done  by  fusion,  and  the  remaining  75  feet  muft 

berfomenefs  of  water-engines  then  in  ufe  <<  encouraged  me  to  be  lifted  by  the  force  of  the  fteam.     To  effe^  this,  the 

invent  engines  to  work  by  this  new  force ;  that  though  I  preffure  within  the  veifel  muft  be  more  than  three  atmo« 

was  obliged  to  encounter  the  oddefi  and  almoft  infuperable  fpheres ;  and  it  will  be  feen  by  our  table,  t^at  every  fquare 

difficulties,  I  fpared  neither /fW,'/aifi/,  nor  mofi^y,  till  I  had  inch  of  the  interior  furface  of  the  boiler  and  receiver  will 

abfolutely  conquered  them."  be  preffed  with  a  force  of  more  than  32  pounds,  tending  to* 

.   AfplkaAon  of  Savery* i  Engine f  and  Ut  DrfejBs.-^Kei^Gt^  burft  them  open.     This  moderate  height  will,  therefore* 

ing  the  real  ufe  which  was  made  of  captain  Savery's  in«  require  very  ftrong  veft'els,  and  all  the  joints  muft  be  made 

▼ention,  it  appears  that  a  number  of  fmall  engines  were  with  the  greateft  care  ;  for  although  it  is  true  that  the  pref- 

erefted,  under  the  authority  of  the  patent,  for  the  fupply  of  fure  is  much  lefs  than  is  ufual  in  pumps,  and  other  hydraulic 

noblemen's  and  gentlemen's  feats  in  different  parts  of  Eng-  machines,  in  which  there  is  a  greater  column  of  water,  yet 

land,  and  for  fuch  purpofes  they  fucceeded  very  well ;  but  for  there  is  much  greater  danger  of  the  veffels  being  burft  by 

the  fupply  of  towns,  and  the  drainage  of  mines,  where  great  fteam  of  fuch  great  ebfticity,  than  by  an  equal  preffure  of  a 

quantities  of  water,  and  great  perpendicular  prefltires  vrere  column  o(  water ;  becaufe  the  force  of  the  fteam  is  always 

required,  they  were  not  well  adapted.     With  refpe^  to  the  liable  to  be  fuddenly  increafed  to  a  very  great  extent,  on 

raifing  water  for  tuminpr  mills,  an  application  which  readily  any  acceffion  of  the  heat ;  and  the  heat  alfo  tends  to  weaken 

fuggefted  itfelf  to  the  ingenious  inventor,  we  do  not  thinK  the  veflels,  particularly  the  boiler,  which  fooner  or  later 

it  was  ever  attempted,  for  at  that  period  there  were  fcarcely  muft  be  reduced  in  thicknefs  at  the  bottom^  and  will  theii 

any  mills  which  could  have  fupported  the  expence  of  the  burft. 

credion,  and  maintenance  of  fuch  engines,  even  where  coals        According  to  Mr.  Dalton's  experiments,  from  which  we 

were  cheap.  have  formed  our  tables  of  the  expanfive  force  of  fteam,  it 

For  the  drainage  of  fens  they  were  not  well  adapted,  be-  muft  be  heated  to  a  temperature  of  287°  of  Fahrenheit's 

caufe  the  height  to  which  water  is  moft  generally  required  thermometer,  before  it  can  overcome  a  column  of  water  of 

to  be  raifed  m  fuch  cafes  is  fmall,  and  the  quantity  very  75  feet  in  altitude ;  and  as  this  fteam  muft  come  immediately 

great ;    on  this  account  feveral  engines  would  always  be  in  cental  with  the  furface  of  the  cold  water  in  the  receiver, 

wanted  for  one  drainage,  and  a  great  part  of  the  power  which  is  perhaps  as  low  as  40^,  the  condenfation  of  the 

would  be  loft,  becaufe  the  perpendicular  height  would  be  very  fteam  is  exceffive  for  fome  time,  and  muft  continue  until  the 

much  lefs  than  the  height  to  which  the  atmofphere  would  furface  of  the  water  acquires  nearly  the  fame  temperature  as- 

raife  the  water.   To  (hips  we  may  conjecture  that  they  never  the  fteam ;  which,  however,  it  will  foon  do,  becaufe  the 

were  applied,  and  this  reduces  their  ufe  to  a  very  imall  heat  is  tranfmitted  downward  very  flowly  in  fluids.     When 

coinpafs.  «  the  furface  of  the  water  is  fuffieiently  heated,  the  fteam. 

The  principal  reafons  why  they  could  not  be  fo  generally  which  before  was  condenfed  as  faft  as  it  came  in  contact  with 

employed  in  mines  as  the  captain  was  led  to  expedl,  and  the  water,  will  begin  to  prefs  upon  the  water  $  and  as  the  heat 

which  he  laboured  to  bring  about,  was,  that  the  working  and  elafticity  increafe,  it  wiU  lift  the  column.     But  when  it 

part  of  the  engine  muft  neceilarily  be  placed  from  22  to  26  has  expelled  any  of  the  water  from  the  receiver,  a  new  fource 

feet  above  the  bottom  of  the  mine ;  and  if,  by  any  accident,  of  condenfation  is  produced,  from  the  cold  furface  of  that 

the  water  ihould  happen  to  rife  above  that  level,  the  engine  part  .of  the  receiver  which  was  before  filled  with  the  cold 

would  be  drowned  and  irrecoverably  loft,  vrithout  fome  other  water ;  and  this  condenfation  will  be  even  more  rapid  than 

engines  to  recover  it.  the  former,  becaufe  the  vefTel,  being  neceflarily  made  of 

As  the  power  of  fuftion  in  this  engine  cannot  extend  metal,  will  tranfmit  the  heat  more  rapidly  than  the  water, 

more  than  26  feet,  the  reft  of  the  perpendicular  lift  muft  did,  and  delay  the  procefs  of  forcing  out  the  water  untU 

be  obtained  by  the  expanfive  force  of  the  fteam;  and  for  the  interior  furface  of  the  receiver  is  made  as  hot  as  the 

every  33  or  34  feet  ox  altitude  of  this  column,  a  preffure  fteam.     Captain  Savery  feems  to  have  been  fully  aware  of 

equsu  to  the  atmofphere  muft  be  exerted  on  the  infide  of  the  this,  as  he  fays  in  the  "  Miner's  Friend,"  that  you  may 

boiler  and  receivers,  tending  to  burft  them  open.  fee  on  the  outfide  of  the  receiver  how  the  water  goes  out,. 

It  is  not  found  pradUcable,  in  coaftant  work,  to  force  as  well  as  if  it  was  tranfparent ;  for  as  far  as  the  fteam  is 

the  water  by  fteam  of  more  than  three  atmofpheres'  preffure,  contained  within  the  vefJel,  fo  far  it  is  dry  without,  and  fo 

pr  about  67  feet  above  the  engine ;  and  this  limits  the  whole  hot  as  fcarcely  to  endure  the  leaft  touch  of  the  hand ;  but 

yowtt  of  an  engine,  on  Savery '•  plan,  to  about  90  feet.  as  far  as  the  water  is,  the  faid  veffel  will  be  cold  and  weft 

^  00  this  accQunt  it  wpuld  lequire  a  feparate  engine  for  where  any  water  has  fallen  on  it,  which  eold  andt  moifture 

vanifl| 
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^tnifh  &8  faft  afi  the  fteam,  in  its  defcent,  takes  the  place    jedion-water,  until  they  approach  to  an  equality  of  teilf* 


t>f  the  water.  Alfo,  he  fays,  the  force  of  the  fteam  prefles 
upon  the  furface  of  the  water,  which  furface,  being  only 
heated  by  the  fteam,  it  does  not  condenfe. 

Imfrovement  upon  Savery's  Engine, — ^The  rapid  condenfa- 
tion  which  muft  take  place,  when  fleam  of  a  great  elaftic 
Ibrce  is  brought  into  immediate  conta6^  with  the  water,  is 
an  infuperable  bar  to  the  raiiing  of  water  to  any  coniider- 
able  height,  on  Savery's  pbn.  The  moft  obvious  improve- 
ment was  to  employ  a  cylindrical  receiver,  with  a  floating 
pifton,  in  the  manner  of  Papin's:  but  this  was  only  a 
psrtial  remedy,  becaufe  the  condenfation  from  the  fides  of 
the  Teflrel  ftiU  took  place  $  and  it  was  not  until  the  pifton 
was  made  to  fit  exsUE^ly  into  the  cylindrical  receiver,  and 
the  water  kept  out  of  it  altogether,  that  the  fteam-engine 
was  rendered  an  efficient  machine.  But  this  change,  which 
was  invented  by  Newcomen,  introduces  much  complexity 
into  the  work.  It  becomes  neceflary  to  have  a  feparate 
receiver^  with  a  pifton,  or,  in  other  words,  a  pump,  to  raife 
the  water,  and  alfo  machinery  to  communicate  the  motion 


perature.  This  being  the  cafe,  it  will  eafiiy  be  feen  that 
the  degree  of  condenfation  which  can  be  obtained  within 
the  receiver  will  be  in  a  ratio  to  the  coldnefs  and  quantity  <^ 
the  injedlion-water ;  but  the  quantity  required  for  inje£uOB 
is  far  lefs  than  when  applied  on  the  outfide  of  the  receiver, 
becaufe  the  receiver  will  not  tranfmit  the  heat  of  the  fteam 
through  it  fo  quickly,  but  the  water  mult  run  down  the 
outfide  of  the  receiver,  and  defcend  into  the  well,  without 
being  much  warmed,  and  without  having  extraded  much 
heat  from  the  iteam  within. 

The  next  improvement  in  Savery's  engine  was  the  addi- 
tion of  the  fafety-valve  to  the  boiler.  This  was  invented 
by  Papin  for  his  digefter,  to  permit  the  fteam  to  efcape 
from  the  boiler  into  the  open  air,  when  it  arrives  at  fuch  a 
degree  of  preiTure  as  to  endanger  the  rupture  of  the  veflels. 
The  fafety-valve,  which  is  (hewn  in  the  figure  of  Papin'i 
engine,^.  3,  is  nothing  more  than  a  valve  opening  out* 
wards,  and  well  fitted  to  clofe  an  aperture  which  is  made  in 
the  top  of  the  boiler,  and  is  kept  fhut  by  a  weight  or  a 


of  the  tteam-pifton  to  that  of  the  pump.  The  fimplicity  of  lever,  which  is  loaded  with  a  weight,  capable  of  Aiding 
Savery's  engine,  and  the  certainty  of  Its  a^on,  rendered  it  upon  the  lever  in  the  manner  of  a  fteelyard ;  fo  that  the 
very  defirabie  to  obviate  its  defedis  fo  far  that  it  could  be  prefFure  of  the  weight  upon  the  valve  can  be  regulated  at 
employed  for  mines,  even  after  the  more  perfe6l  engines  pleafure,  accerdin?  to  the  ftrength  of  fteam  which  is  re- 
were  introduced.  To  avoid  returning  to  the  defcription  of  quired :  but,  in  aU  cafes,  it  muft  be  loaded  fo  as  to  permit 
Savery's  en^ne,  we  (hall  give  a  brief  account  of 'thefe  at-  the  fteam  to  lift  it  up  and  efcape,  when  it  arrives  at  a  pref- 


tempts,  before  proceeding  to  the  other  engines. 

The  firft  improvement  of  Savery's  engine  was  to  intro* 
4nce  a  fmall  jet  of  cold  water  into  the  iniide  of  the  receiver, 
Co  perform  the  condenfation,  inltead  of  throwing  cold  water 
ftpoa  the  outfide  of  ihe  receiver :  by  this  means  a  more  per- 
feft  condenfation  is  obtained,  and  wilh  a  lefs  wafte  of  cold 
water  than  by  the  original  plan.  The  water  is  conveyed  by 
a  imall  pip^f  which  branches  out  from  the  great  forcing- 
|npe,  and  enters  into  the  receiver,  where  it  turns  dov^,  and 
terminates  with  a  ball,  perforated  in  all  diredions,  like  the 
ijpoot  of  a  watering-pot,  fo  as  to  difperfe  the  water  in  a 
mower  within  the  receiver.  A  cock  is  placed  to  ftop  the 
communication  at  pleafure ;  and  this  cock  is  opened  to  ad- 
mit the  cold  water,  when  the  fteam  is  to  be  condenfed. 
But  it  muft  be  obferved,  that  water  cannot  enter  through 
this  cock  into  the  receiver  the  firft  inftant  that  it  is  opened, 
beeaufe  the  prefiure  of  the  water  in  the  force-pipe  muft  be 
le£i  than  that  of  the  fteam  within  the  receiver,  and,  therefore, 
the  inje^on  will  not  commence  until  after  the  fteam-cock 
is  (hut,  and  then  the  condenfation,  or  lofs  o^  heat,  which 


fure  which  would  endanger  the  boiler  or  receiver.  With 
a  view  to  ftreuflrthen  the  bbiler,  hoops  and  internal  radiating 
bars  were  trie<^  according  to  the  idea  of  the  marquis  of 
Worcefter ;  but  this  was  found  of  very  little  fervice,  be- 
caufe, on  account  of  the  condenfation  of  the  fteam,  it  is 
much  better  to  divide  the  mine  into  engines  of  from  70  to 
80  feet  lift,  according  to  captain  Savery's  firft  propofition, 
than  to  attempt  ufing  fteam  of  that  degree  of  elafticity, 
which  will  require,  any  fuch  precaution. 

In  the  Philofophical  Tranfadions,  N^  461,  there  is  an 
account  of  a  new  way  of  producing  fteam  of  a  great  pref- 
fure.  The  boiler  confifts  of  an  inverted  conical  veflel  of 
iron,  to  the  bafe  or  upper  part  of  which  a  clofe  and  ftrong 
copper-head  or  hemifphere  is  joined  by  rivets  all  round : 
the  lower  part,  or  cone,  is  fet  in  a  re verberatory .-furnace,  to 
receive  a  fufficient  heat  from  the  flame  to  make  it  red-hot. 
The  water  is  introduced  into  this  boiler  in  a  number  of 
fmall  ftreams,  or  jets,  which  are  injedled  into  it  by  a  pipe^ 
which  defcends  through  the  cover,  or  fpherical  top,  of  the 
boiler ;  and  in  the  middle  of  the  cone  feveral  fpouts  are  fixed. 


always  takes  place  within  the  receiver  from  the  coldnefs  of    radiating  from  it  like  the  arms  of  a  wheel :  the  pipe  muft 


the  water,   will  very  foon  diminifh  the  heat,   and  confe- 

qnently  the  prefiure  of  the  fleam  fo  far,  that  it  will  no  longer 

balance  the  prelFure  of  the  fame  column  of  water,  which 

it  had  juft  before  lifted  into  the  force-pipe.     This  being 

the  cafe,  the  inje^on-water  begins  to  run,  and  falls  in  a 

Ihower  through  the  fteam  contamed  in  the  receiver.     The 

fttdden  effed  of  this  (hower  to  produce  the  condenfation  is 

really  fnrprifing.     The  inje^on,  being  a  portion  of  the 

lame  water  which  has  juft  before  quitted  the  receiver,  muft 

have  the  fame  temperature  as  that  which  was  then  in  contad 

with  the  fleam ;  and  the  difference  in  the  rapidity  of  the 

condenfation  arifes  only  firom  the  difperfion  of  the  water 

into  drops.     When  the  cold  water  is  contamed  in  the  lower 

part  of  the  vefl*el,  the  furface  only  of  the  water  is  expofed 

to  the  fteam,  and  foon  becomes  fo  heated  that  it  will  not 

condenfe  with  that  great  rapidity  which  it  does  at  firft. 

On  the  other  hand,  a  quantity  of  water  difperfed  in  drops 

wiU  be  completely  expofed  to  the  fleam,  and  will  take  up 

therefirom,  in  an  inftant,  as  much  heat  as  will  reduce  tb^ 

temperature  of  the  fteam,  and  increafe  the  heat  of  the  in- 
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be  earned  up  above  the  boiler,  fo  as  to  have  a  column  of  a 
fufficient  height  to  overcome  the  prefiure  of  the  fteam,  and 
alfo  enter  into  the  boiler  with  a  confiderable  force ;  and  by 
the  radiating  fpouts  it  is  difperfed  in  a  (hower  upon  the 
interior  furface  of  the  iron  cone,  and  is  thus  converted  into 
fteam,  which  flies  up  to  the  copper-head,  and  is  carried  off* 
by  a  pipe  to  the  engine.  The  inventor  propofed  to  make 
the  tube  with  the  radiating  fpouts  to  revolve,  fbr  the  purpofe 
of  diftributin^  the  water  more  completely  ;  but  he  probably 
never  tried  tne  experiment,  or  he  would  have  found  that 
the  boiler  would  have  been  foon  deftroyed  by  the  rapid 
oxydation  of  the  iron  which  muft  take  place  from  throwing 
water  upon  it  when  red-hot  $  and  copper  would  have  melteo. 
In  1 7 17,  Dr.  Defaguliers  made  an  engine  on  Savery's 
plan  in  an  improved  form.  He  fays,  that  in  confidering 
Savery's  engine  with  Dr.  Gravefande,  they  thought  there 
was  a  great  wafte  of  fteam,  by  its  conftantly  a6lin^  upon  the 
receivers  without  intermiflion,  the  fteam  becoming  ufelefs 
until  it  had  heated  the  furface  of  the  water  in  the  re- 
ceiver, and  alfo  to  a  certain  depth  below  the  furface :  hut 

if 
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if  it  were  fo  contrived^  that  after  the  fteam  had  prefied  up 
•ne  receiver  full  of  water,  tnftead  of  bein^  thrown  into 
another,  it  (hould  be  confined  in  the  boiler  till  the  receiver 
was  refilled  by  the  atmofphere,  and  thus  turned  upon  the 
water,  the  fteam  would  have  acquired  fo  much  force  from 
its  confinement,  that  it  would  pre(s  fuddenly  upon  the  fur- 
face  of  the  water,  and  difcharge  a  confiderable  portion  of  it 
even  before  it  had  heated  the  iurface.     In  purfuance  of  this 
idea,  they  had  a  model  made  which  could  either  be  uCed 
with  one  or  two  receivers,  and  found,  on  experiment,  that 
one  receiver  could  be  discharged  three  times  in  the  fame 
time  that  two  could  be  difcharged  once.     They  alfo  learned 
that  captain  Savery  had  made  an  engine  at  Kenfington 
with  only  one   receiver,   which  a^ed  very  well.     Defa- 
guliers  then  nude  feveral  engines  with  a  ipherical  boiler, 
provided  with  a  fafety-valve,  and  a  receiver  of  about  one- 
fifth  of  the  capacity  of  the  boiler,  and  of  a  cylindrical 
figure,  tall,  and  of  fmall  diameter  in   proportion.     The 
fi:eam  and  the  injedion-water  were  alternately  admitted 
into  the  receiver  at  top  through  a  double-pafl'aged  cock, 
the  handle  of  which  being  turned  towards  the  boiler,  ad- 
mitted fteam ;    or,  being  turned  towards  the  force-pipe, 
admitted  the  jet  of  oold  water ;  but  only  one  of  thefe  paf- 
fages  could  be  open  at  the  fame  time.     The  fmall  branch 
from  the  force-pipe  which  conveyed  the  inje^kion-water  to 
the  double-paflaged  cock,  had  another  cock  in  it  to  adjuft 
the  aperture,  and  regulate  the  quantity  of  water  which 
(hould  flow  into  the  receiver.     The  fu^ton-pipe  and  force- 
pipe  were  the  fame  as  Saverv's ;  but  the  valves  were  con- 
veniently fituated,  fo  as  to  oe  readily  acceffible  when  they 
required  repairs.     Dr.  Defaguliers  tells  us  that  he  madle 
feven  of  thefe  engines  :  the  firft  was  for  the  czar  Peter  the 
Great,  for  his  garden  at  St.  Peterfbur^h,  where  it  was  fet 
up.*   The  boiler  of  this  engine  was  fpnerical  (as  they  were 
an   in   his  way  where  the  fteam   was  fo  much  ftronger 
than  air),  and  held  between  five  and  fix  hogftieads  $  the 
receiver  held  one  hogfhead,  and  was  filled  and  emptied  four 
times  in  a  minute.     The  water  was  drawn  up  by  fusion, 
•or  the  prefTure  of  the  atmofphere,  twenty-nine  feet  high  out 
of  the  well,  and  then  prefied  up  eleven  feet  higher.     The 
pipes  were  all  of  copper,  but  foldered  to  the  fu6lion-pieoe 
with  foft  folder,  which  held  very  well  for  that  height ;  but 
he  did  not  venture  either  upon  a  greater  quantity  for  that 
height,  or  a  greater  height  for  that  quantity ;  for  if  the 
quantity  was  larger  than  above,  the  boiler  muft  have  been 
greater,  and  the  fteam  of  the  fame  force  would  have  had  a 
greater  furface  to  a£k  upon,  which  might  have  burft  the 
boiler,  or  would  have  requived  it  to  be  made  much  thicker. 

Another  engine  of  this  fort,  which  be  put  up  for  a  friend 
in  1730*  drew  up  the  water  twenty-nine  feet  from  the  well, 
and  then  it  was  forced  up  by  the  preflure  of  the  fteam 
twenty-four  feet  higher,  into  a  ciftem  holding  about  thirty 
tons,  placed  at  the  top  of  a  tower,  in  order  to  run  down 
again  through  a  pipe  or  conduit,  and  play  feveral  jets  in 
the  garden.  But  fometimes,  no  jets  being  played,  the 
water  was  difcharged  at  the  height  of  fix  or  eight  feet  out 
of  the  force-pipes  to  fill  the  ponds  and  w^ter-meadows  in 
'dry  weather,  which  it  did  with  a  lefs  ftreng^th  of  ftreaiti 
than  what  drove  the  water  into  the  tower ;  or  if  the  fame 
fteam  was  kept  up,  it  would  nuike  eight  or  nine  ftrokes  tn 
a  minute,  infteadof  about  fix,  as  when  the  water  was  driven 
up  into  the  ciftern.  Upon  the  fafety-valve  there  was  a 
fteelyard,  the  place  of  whofe  weight  ftiewed  the  ftrength 
of  the  fteam,  and  how  high  it  was  capable  of  raifing  water  ; 
but  when  the  weight  was  at  the  very  end  of  the  fteelyard, 
the  fteam,  being  Uien  very  ftrong,  would  lift  it  up  and  go 
out  at  the  valve^  rather  than  damage  the  boiler.    Twenty- 


five  years  after  this  engine  was  made,  a  man,  who  w«i 
entirely  ignorant  of  the  nature  of  the  engine,  without  any 
inftrudioDs,  undertook  to  work  it ;  and  having  hung  the 
weight  at  the  farther  end  of  the  fteelyard,  in  order  to 
collet  more  fteam,  to  make  his  work  the  quicker^  aa 
alfo  a  very  heavy  plumber's  iron  upon  the  end  of  the 
fteeljard,  the  fteam  not  being  able  to  lift  the  fafety-valve, 
the  fteelyard,  loaded  with  all  this  unufual  weight,  burft  the 
boiler  with  a  great  explofion,  and  killed  the  poor  man  who 
ftood  near  with  the  pieces  that  flew  afunder. 

Thefe  accounts  ihew  how  high,  and  in  what  quantity, 
this  kind  of  fire-engine  can  fafely  raife  the  water.  About 
as  much  fire  as  a  common  larfi^e  parlour-fire  was  fufficient 
to  work  this  engine,  and  raife  fifteen  tons  per  hour ;  fo  that 
if  the  ciftem  was  kept  full,  the  jets  could  be  made  to  play 
to  entertain  friends  at  any  time,  and  then  a  man  being  fent 
to  light  the  fire  under  the  boiler,  the  engine  would  raife 
water  to  fupply  the  jets  before  the  ciftern  was  empty. 

M.  De  Moura,  of  Portugal,  fent  an  engine  to  the  Royal 
Society  upon  the  principle  of  Savery 's,  but  provided  with 
apparatus  to  make  it  felf-ading,  and  to  open  and  (hut  the 
valves  at  the  proper' inftant.     The  receiver,  boiler,  iteam- 
pipe,  and  injeftion-cocks,  are  the  fame  as  we  have  before 
defcribed,  together  with  the  fu6iion  and  forcing-pipes,  and 
their  valves.     What  is  peculiar  to  this  engine  is,  a  float 
within  the  receiver,  compofed  of  a  light  ball  of  copper, 
which  is  not  loofe  therein,  but  faftened  to  the  end  of  an 
arm  or  lever,  which  is  made  to  rife  and  fall  by  the  float, 
while  the  other  end  of  the  arm  is  fixed  to  an  axis,  and  cob* 
fequently,  as  the  float  moves  up  and  down,  the  axis  is 
turned  round  one  way  or  the  other.     This  axis  is  nuide 
conical,  and  pafles  through  a  conical  focket,  which  is  fol- 
dered to  the  fide  of  the  receiver,  and  upon  that  end  of  the 
axis  which  projefks  beyond  the  focket ;  and,  therefore,  at  the 
outfide  of  the  receiver  is  fitted  a  fecond  arm,  which  is  alfo 
moved  backwards  and  forwards  by  the  axis,  as  the  float 
rifes  and  falls.     By  thefe  means,  the  rifing  and  falling  of 
the  furface  of  the  water  within  the  receiver  communicatea 
a  correfpondent  motion  to  the  outfide,  in  order  to  a6kuate 
the  reft  of  the  gear,  which  regulates  the  opening  and  fliut- 
ting  of  the  fteam  and  injection-cocks.    A  fmall  ciftem  ia 
foldered  to  the  outfide  receiver,  and,  being  kept  fuU'of  water, 
furrounds  the  joint,  or  conical  focket,  through  which  the 
axis  of -the  float  pafles  :  this  keeps  the  axis  and  focket  air- 
tight.    The  ciftem  is  conftantly  kept  full  of  water  by 
means  of  a  foaU  leakage  from  the  force-pipe,  through  a 
wooden  peg,  and  the  drops  are  conducted  by  a  packthread 
down  to  the  ciftem.     A  Imall  weight  is  applied  to  the  arm 
on  the  outfide  of  the  receiver,   to  counterpoife  the  float 
within  ;  alfo  upon  the  fame  arm  is  a  Aider,  whidi  being 
fet  nearer  to,  or  farther  from  the  axis,  will  rife  or  fall  a 
greater  or  lefs  fpace,  as  may  be  required ;  when  the  float 
within  rifes  or  fells,  and  the  flider  can  be  faftened  by  a 
fcrew  at  any  part.     A  chain  is  attached  to  the  flider,  and 
gives  motion  by  means  of  a  fliorter  chain  to  a  balance,  or 
tumbler,  which  moves  on  an  axis,  and  opens  and  fliuts  the 
cocks.     The  firft-mentioned  chain  pafl^  over  two  pullies, 
fupported  by  two  arms,  that  are  feftened  to  the  fide  of  the 
receiver,  which  give  a  chain  a  proper  horizontal  dircdion  :  in 
order  to  move  the  balance  to  the  end  of  the  chain,  a 
weight  is  faftened  fufBcient  to  raife  the  balance  to  a  perpen- 
dicular pofition,  and  alfo  to  overcome  the  fri^ion  of  the 
float,  and  its  axis  with  the  pullies  and  chain. 

The  balance  moves  upon  an  axis,  which  is  fupported  in 

•pieces  projecting  from  the  receiver ;  and  it  has  three  arms, 

one  of  which  applies  with  a  roller  to  the  handle  of  the 

fteam-cock^  a  fecoad  aAs  upon  the  lever  of  the  injeCtion- 
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cock,  and  a  third  fhort  arm  has  a  piece  of  chain,  to 
fink  it  to  the  chain  before-mentioned^  at  the  part  where  the 
fame  extended  horizontally  between  the  two  p allies.  The 
arms,  which  z6t  upon  the  cocks,  are  fo  placed,  as  to  (hut 
the  fteam-cock  the  moment  before  the  injed^ion  is  opened, 
and  wee  'oerfd' 

To  put  the  engrine  in  motion,  prefs  down  the  arm  of  the 
axis,  which  raifes  the  float  within  the  receiver,  and  the  coun- 
ter-weight  of  the  cliain  will  bring  the  balance  over  to  the 
right  fide,  and  in  its  motion  will  open  the  fteam-cock,  and 
Ihut  the  injedion-cock  :  alfo  open  a  fmall  gauge-cock  in  the 
top  of  the  receiver,  that  the  air  may  be  difcharged  by 
the  entrance  of  the  fteam  into  the  receiver.  This  being 
done,  (hut  the  air-cock,  and  let  go  the  arm  of  the  balance : 
ihe  weight  at  the  end  of  the  chain  will  bring  over  the  balance 
to  the  left,  and  in  its  moti6n  will  (hut  the  fteam-cock  and  open 
the  inje6^ion-cock,  to  admit  a  fmall  jet  of  cold  water  into 
the  receiver,  which  prefently  condeniing  the  fteam  into  water, 
in  a  great  meafure  leaves  a  vacuum  in  the  receiver.  In  this 
fitnation  the  preffure  of  the  atmofphere  will  caufe  the  water 
to  mount  through  the  fuAion-pipe  into  the  receiver,  where, 
at  its  furface  riies,  it  makes  the  float  afcend,  and  deprefling 
the  arm  on  the  outfide  of  the  receiver,  draws  the  chain  and 
raifea  the  balance,  till  it  has  paffed  the  perpendicular,  when 
it  will  £■]!  over  fuddenly  by  its  own  gravity  :  in  falling,  the 
roller  of  one  of  its  arms  takes  hold  of  the  handle  of  the 
fteam-cock,  and  opens  it,  whilft  the  other  one  (huts  the  in- 
jediOD-cock.  This  fall  of  the  balance  takes  place  when  the 
receiver  is  almoft  filled  vrith  water,  and  the  balance  cannot 
return  till  the  furface  of  the  water  therein  fubfides,  and  fuffers 
the  float  to  defcend.  This  takes  place  as  foon  as  the  fteam 
ceafea  to  be  condenfed  by  the  cold  receiver,  and  acquires 
fuificient  elaftic  force  from  its  heat  to  fill  the  receiver  and 
^f^  out  the  water  from  the  forcing-pipe.  When  the  furface 
of  the  water  defcends  the  float  finks,  and  fufters  the  counter- 
weight to  draw  up  the  chain.  By  the  (hort  chain  it  draws 
the  balance  beyond  the  perpendicular  towards  the  left, 
when  it  falls  of  its  own  accord ;  and  in  falling,  the  one  arm 
takes  hold  of  the  handle  and  (huts  the  fteam-cock,  whilft  the 
other  opens  the  inje6tion-cock,  as  before. 

In  the  '<  Machines  approuv6es  par  I' Academic  for  1744,'' 
is  a  defcrtption  of  an  engrine  by  M.  Genlfanes,  which  very 
clofely  refembles  M.  De  Moura's,  but  is  more  completely 
defcrtbed. 

Mr,  BleAefs  Engine  on  Savery^i  Principle^ — Long  after 
ftearo-engines  fupenor  to  Savery's  had.  become  general,  an 
ingenious  engineer,  Mr.  Blakey,  made  many  attempts  to 
introduce  Sa verves  encrine  in  an  improved  form.  He  obtained 
a  patent  in  1766,  from  the  fpecification  of  which  it  appears, 
that  his  improvement  was  to  employ  oil  floating  upon  the 
furface  of  the  water  in  the  receiver,  to  form  a  pifton  or  di(k 
hetween  the  hot  fteam  and  the  cold  water,  to  prevent  the 
fteam  being  condenfed  as  foon  as  it  touches  the  furface  of 
the  water  ;  or  air  was  to  be  admitted  into  the  receiver  for 
the  fame  purpofe.  In  this  cafe,  two  receivers  were  to  be 
Bfed,  one  in  the  fame  fituation  as  Savery's,  which  was  to 
receive  the  air ;  and  the  hot  fteam,  when  admitted  into  it, 
forced  the  air  to  defcend  by  a  pipe  to  the  fecond  receiver, 
which  was  at  the  bottom  of  the  well,  and  expel  the  water 
therefrom,  and  elevate  it  in  the  force-pipe.  By  this  means 
lie  hoped  to  prevent  the  fteam  'coming  in  contadk  with  the 
water,  and  avoid  the  condenfation. 

Mr.  Blakey  afterwards  made  fome  alteration  in  the  form 
4»f  his  engine,  which  is  defcribed  as  follows  by  Mr.  Fergufon : 
(fee  Plaie  I.  Jig.  3.)  £  is  the  boiler,  fet  in  a  furnace  fo  as 
to  be  furrounded  with  flame :  F  is  the  gauge-cock,  to 
afcertain  the  depth  of  water  in  the  boiler :  D  the  ftmn- 
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pipe,  to  which  is  foldered  the  cock  and  funnel  C,  f#r  filing 
the  boiler  before  the  engine  is  fet  to  work:  I  is  an  air* 
▼e(rel,  and  T  T  an  injedion-pipe,  which  palfes  through  acrofg 
the  top  of  the  receiver,  and  has  fmall  holes  pierced  in  it  for 
the  cold  water  to  drop  through  and  fall  in  a  (hower  in  the 
air-veflel  I,  in  order  to  form  a  condenfation  :  the  end  of  the 
injedion-pipe  is  carried  into  the  fteam-pipe  D,  to  admit  a 
fmall  quantity  of  water  to  run  down  the  pipe  D,  and  fupplj 
the  boiler:  V  is  a  receiver,  communicating  with  the  air- 
veflel  I  b V  a  pipe  ;  in  the  upper  part  of  it  is  a  cullender  S, 
with  fmall  holes  to  difperfe  the  inje£^ion-water,  which  falls 
from  the  air-vefi'el  I,  equally  through  the  receiver  V  :  O  is 
a  valve  to  admit  air,  which  comes  through  the  cock  P  into 
the  receiver ;  and  H  is  an  occafional  cock,  to  let  out  the  air 
and  fteam  when  the  engine  is  firft  fet  to  work :  Q  is  a  pipe 
from  the  receiver  V,  to  the  box  which  contains  the  valves  B 
and  N  at  the  bottom  of  the  forcing-pipe  A,  which  conveys  the 
water  up  to  the  refervoir :  M  is  the  fudion-pipe,  to  draw 
the  water  from  the  well  up  to  the  recei%'er :  C  is  the  fire* 
place  belonging  to  the  furnace,  in  which  the  boiler  is  fet» 
and  beneath  it  is  an  a(h-hole.  It  is  needlefs  to  fay  an j 
thing  of  the  fcaflbld  or  the  weU,  they  being  always  made 
according  to  the  fize  of  the  mac|iine,  and  in  proportion  to 
the  place  in  which  it  is  to  be  ere6ted.  All  tne  veflek  and 
pipes  of  this  engine  are  made  of  ftrong  copper. 

In  order  to  fet  this  engine  at  work,  the  retervotr  and  pipe 
A  A  muft  be  filled  with  water,  which  will  be  retained  in 
the  clack  B;  then  more  water  muft  be  poured  into  the 
funnel  C,  which  is  on  the  fteam-pipe  D ;  from  thence  it  falls 
into  the  boiler  £,  and  rifes  to  the  level  of  the  cock  F,  which 
muft  be  open  ;  but  as  foon  as  the  water  runs  from  it,  the 
funnel-cock  C,  as  well  as  the  gauge-cock  F,  muft  be  (hut, 
and  the  air-gaujgre  cock  H  muft  be  opened.  The  fiie  11 
then  to  be  put  into  the  furnace  G,  and  as  foon  as  the  vvater 
is  in  ebullition  in  the  boiler  it  creates  fteam,  which  finds 
its  way  through  the  pipe  D,  and  forces  the  air  out  of  die 
velfel  I  into  the  lower  receiver  V  ;  the  air  is  alfo  forced  out 
at  the  cock  H,  the  fteam  following  it  vrith  great  velocity*. 
In  a  fecond  or  two  the  cock  H  muft  be  (hut,  and  inftanta- 
neoufly  the  inje^ion-cock  L  muft  be  opened,  which  lets  cold 
water  run  through  the  end  of  the  pipe  T  T,  into  the  fteam- 
pipe  D,  to  replace  that  which  has  been  evaporated  out  of 
the  boiler  £  ;  and  it  alfo  ru(hes  out  on  all  fides  from  the  little 
holes  which  are  in  the  fides  of  the  pipe  T  T,  into  the  air- 
ve(fel  I,  and  falls  on  the  cullender  S  :  this  cold  water  makes 
a  fudden  condenfation  in  the  veflels  I  and  V,  and  forms  a 
vacuum,  which  caufes  the  atmo(phere  to  prefs  on  the  water 
in  which  the  lower  end  of  the  pipe  N  is  immerfed,  and  the 
water  afcends  the  faid  pipe  vrith  great  rapidity,  and  pafies 
through  the  clack  N,  and  through  the  pipe  Q,  into  the  re- 
ceiver V,  till  it  rifes  up  to  O,  where  is  a  floating-ball  faf- 
tened  to  a  handle  or  lever,  which  in  rifing  turns  the  key  of 
the  cock  P,  and  opens  it :  there  is  a  valve  at  that  end  of  the 
cock  w)^ch  is  withinfide  of  the  receiver  V,  fo  that  as  foon  as 
the  cock  is  opened,  the  valve  O  is  forced  up  by  the  air, 
which  ru(hes  through  vrith  great  quicknefs  and  noife  into 
the  vefTel  I ;  and  when  that  vefiel  is  full  of  air,  the  vacuum 
is  deftroyed  and  no  more  noife  is  heard,  which  gives  the 
notice  to  (hut  immediately  the  injefhion-cock  L :  that  being 
done,  the  fteam  recovers  its  force,  and  makes  its  way 
through  the  fteam-pipe  D,  into  the  air-veflel  I  $  and  as  the 
fteam  increafes,  being  much  liflrhter  than  air,  it  keeps  upper- 
moft,  and  forces  the  air  on  the  water  which  is^  in  the  re- 
ceiver V,  which  water  is  forced  through  the  pipe  Q,  and 
lifting  up  the  clack  at  B,  goes  up  the  pipe  A,  and  empties 
itfelf  into  thfe  refervoir  at  top.  When  all  the  water  is  ex- 
pelled  out  of  the  receiver  Vy  the  air  follows,  and  afoends 

G  with 


5TEAM.ENGINE. 


witli  fnit  v4(K»t)r  thioug^  ^  water  irAoc^  16  in  tbe  p^ 
^wo  or  three  fecop^ls  after  the  noife  of  this  is  heardy  the  ia- 
J0^ioo-oock  L  nuft  be  opened  to  let  in  cold  water,  and 
cmlk  the  fame  effe£l  as  before.  The  noife  of  the  air  rufh- 
ing  in  and  ont  of  the  reoeiver  gives  proper  notice  when  the 
aumager  of  dus  hand-eneine  is  to  open  and  ihut  the  inje£tioB- 
cock»  which  is  the  only  oiing  re<}uired  to  work  this  warhine, 
yihai  once  it  faaa  been  pvt  in  a£bon»  in  the  manner  that  has 
been  defccibed  above* 

This  engine  was  not  found  to  anfwer  any  better  than 
Savery's*  becanfe  the  air  wili  not  make  that  compete  fe- 
paration  between  the  fbam  and  the  cold  water  which  the 
mvcntor  expe&ed ;  and  there  is  a  great  lofs  of  power  to 
oompiefs  the  air  fuficiently  to  make  it  lift  the  a>lumn  of 
water;  and  in  order  to  get  rid  of  this  air  it  muft  be  forced 
op  iJie  pipe,  which  takes  as  much  power  of  fteam  aa  would 
be  rcquKed  U>  force  up  as  much  water  aa  the  air  occupied 
the  place  of  when  in  its  condenfed  ftate.  Mr.  Blakey'a 
intention  in  theinjeftion  of  a  fmall  quantity  of  water  into  the 
boiler  at  every  ftroke,  waa  the  fame  as  Mr.  Payne's  redJio^ 
bo2er»  .of  yimck  we  have  before  fpoken»  but  he  was  in 
pfB&ice  .obliged  to  employ  a  fteam-oock  in  the  pipe  D» 
otherwifie  the  fteam  which  the  boiler  produces  whiUb  the 
inje^ian«c(kck  ia  open  would  have  been  all  condenied  and 
loft. 

^swery'a  engine  can  be  ufefuUy  employed  for  Itftina^  water 
30  or  35  feet,  which  can  be  done  principally  bv  the  luAion* 
and  svith  jl  very  flight  preflure  for  the  remainoer  1  but  it  is 
die  mott  advantageous  way  to  raile  no  more  tham  24  feet» 
and  perform  the  v<rhele  lift  by  the  fudion,  and  even  to  allow 
ahe  water  a  fufficient  descent  to  empty  the  receiver  by  ita 
fima  sravity,  iHthout  forcine  it  in  the  leafb  by  the  fteanu 
In  this  form  of  the  engine,  the  fteam  need  have  no  mater 
daftic  force  than  the  atmofpheric  air,  or  juft  as  much  as  is 
li^ficient  to  ooake  it  enter  into  the  receiver,  as  the  water 
xuns  out.  The  temperature  of  the  fteam,  according  to  our 
table,  win  then  be  only  a  little  above  the  boiling  point* 
iMT  above  2i$S  and  coniequently  the  lob  by  the  condenfa- 
lion  is  not  fo  ferious ;  and  as  the  fteam  is  not  prelTed  upon 
the  water,  it  is  not  brought  into  fuch  clofe  contafl  vrith 
the  cold  water,  as  in  the  forcing  engines.  In  this  way, 
the  injeftion  muft  be  forced  in  by  a  fmaU  force*pump. 

Mr,  Kur*s  En^ne  on  Savery^i  Flan. — ^An  engine  upon 
this  principle,  with  various  judicious  improvements,  was 
eceded  fome  years  ago  by  Mr.  Peter  Kier,  at  his  manu- 
ia&ory  of  coach  axletrees,  near  Pancras,  where,  without 
any  material  repair,  it  has  almoft  conftantly  been  worked 
finoe,  to  raife  water  and  turn  a  water-wheel.  The  pro- 
prietor ftates  it  to  anfwer  his  purpofie  very  well,  becaufe  it 
woiks  vrithout  an  attendant,  and  regulates  its  own  motions ; 
and,  as  might  naturally  be  expefted,  the  vrear  and  tear  are 
alfo  inconfiderable. 

PktU  I.  Steam^Emgmet  jig"  4*  rqprefents  this  engine, 
taken  in  a  fedion  through  the  centre.  R  reprefents  an  oval 
boiler,  feven  feet  long,  five  feet  wide,  and  five  deep. 
Mr.  Kier  conliders  it  as  being  of  dimenfions  fufficient  to 
work  a  larger  engrine ;  a  circumfiaace  which  muft,  in  a  cer« 
tain  dejrree,  increafe  the  confumption  of  fuel.  It  feeds 
itfelf  with  water  conveyed  through  an  elevated  pipe,  at  the 
end  of  which  is  a  valve.  This  vuve  does  not  open  until  the 
fall  of  the  water  within  the  bailer  has  fuffered  a  float  to 
fubftde,  which  by  its  a&ual  weight  aSfts  to  draw  the  valve 
open ;  but  the  float,  by  its  tendency  upwards,  as  the  water 
in  the  boiler  riiies,  ferves  eSe&ually  to  doff  it.  The 
water  in  the  boiler,  therefore,  remains  conftantly  at  or  near 
the  fame  level.  The  fteam  is  conveyed  by  a  pipe,  T  A  V, 
to  a  box  B|  through  which,  by  the  opening  and  fluitting 
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of  a  valve,  it  can  be  conveyed  to  the  working  chamber  E. 
The  axis,  C,  ferves  as  a  key  to  open  and  fliut  the  valve  : 
N  O  is  a  ciftem  of  water,  from  which  the  engine  draws  ita 
water  through  a  vertical  pipe,  in  which  the  valve  Q  ia 
placed,  to  prevent  the  return  of  the  water ;  G  G  is  another 
ciftem,  into  which  the  water  is  delivered  through  the 
pipe  F,  which  is  provided  with  a  valve  H^  opening  out- 
wards ;  I M  reprefents  an  overihot  water-wheel,  18  feet  in 
diameter,  moviaff  on  the  axis  K  L,  and  communicating  ita 
motion  to  the  latnes,  and  other  machines  uied  in  the  manw^ 
fa^orv.  The  water  in  both  the  dfterns  becomes  warmer 
than  tne  hand,  after  working  a  fliort  time ;  for  which  rem* 
fon,  the  inje6UoD-water  is  forced  up  by  a  fmall  pun^  frona 
a  well,  fupplied  from  the  (mall  ftream  on  which  thefe  worka 
are  eftabluhed*  A  leaden  pipe  pafles  from  this  forcinr- 
pump  to  the  v^per  or  conical  part  of  the  chamber  £,  for 
the  purpoie  of^injefUng  cold  water  at  the  proper  time 
Neither  of  theile  oould  oe  reprefented  with  convenience  ia 
theprefent  fe&ion. 

The  manner  in  which  the  fteam  and  cold  water  are  alter- 
nately admitted  into  the  chamber  £,  remains  to  be  expUdned* 
Upon  the  extremity,  K,  of  the  axis  of  the  over&o^  water-wheel 
there  is  fixed  a  folid  wooden  wheel,  about  four  feet  in  diameter: 
it  is  alfb  reprefented  inyjj^.  5,  as  feen  in  the  firont ;  a,  ^,  r,  dp 
are  four  cleats,  all  or  any  number  of  which  may  be  fixed  on 
the  wheel  at  a  time.  Each  cleat  has  its  correfpondent 
block,  €^fyfy  if  on  the  oppofite  furface  of  die  wheel.  The 
4ife  of  thefe  is  to  work  uie  engine.  Suppofe  the  wheel 
I M  K»  with  all  the  revolving  apjparatusi  be  turned  round 
by  hand,  one  of  the  cleats  meets  m  its  rotation  with  a  lever^ 
which  opens  the  fteam-valve  by  a  bar  of  communicatioii 
reaching  to  the  handle  of  the  axis  C,  ^.  a.  The  fteam 
confequently  paiTes  into  the  chamber  £,  and  the  fteam-valvc 
(huts  again,  as  foon  as  the  cleat  has  paffed.  Speedily  after 
this,  the  correfpondent  block  on  the  other  fide  of  the  wheel 
meets  another  lever,  which  is  fimilarly  attached  to  the  handle 
of  the  forcing-pump,  and,  therefore,  throws  a  jet  of  cold 
water  into  the  chamber,  and  condenfes  the  fteam.  The 
preflure  of  the  atmofphere  then  forces  the  water  from  the 
ciftem  N  O,  through  the  valve  Q,  towards  the  chambjcr  E* 
When  the  engine  has  been  long  out  of  work,  two  or  three 
ftrokes  may  be  neceifary  to  raife  the  water  to  the  top  of  the 
chamber  £.  As  foon  as  this  is  the  cafe,  the  le-entrance  of 
the  fteam  fuffers  the  whole  body  of  water,  above  the  valve 
H,  to  flow  out  of  the  chamber  £,  by  its  gravity. 

The  vrater  which  is  raifed  is  fuftered  to  flow  upon  the 
overfhot  water-wheel,  I M,  through  a  fluice  ;  and  by  that 
means  keeps  the  work  in  motion^  and  replenifhes  the  lower 
ciftern.  There  is  no  refervoir  for  the  inje&ion-water,  t>ut 
the  requifite  Quantity  is  driven  up  at  each  ftroke. 

Hence  we  lee,  that  in  effeA  this  engrine  is  the  fame  as  Sa- 
very's  original  engine,  except  that  it  is  not  applied  for  the 
immediate  purpoie  of  raifing  water,  but  gives  motion  to 
other  apparatus ;  and  it  does  not  force  the  water  by  the 
fteam  at  all.  The  water  merely  falls  out  of  the  chamber^ 
and  confequently  never  requires  fteam  much  ftronger  than 
the  atmpfphere.  From  the  effeft  of  this  engine,  under  dr- 
cumftances  of  fuch  advanta|;e,  it  may  fairly  be  concluded* 
that  the  adion  of  fteam  agamft  water  in  forcing  can  never 
be  beneficial^  except  at  places  where  fiid  can  be  had  ex- 
tremely cheap.  It  was  xound,  at  the  firft  ere&ion  of  thia 
engine,  that  the  confumption  of  fteam,  by  contaft  with  the 
water,  was  fo  great,  that  it  could  not  be  worked  with  ad- 
vantage. This  defe&  was  remedied  in  the  prefent  engine^ 
as  vveU  as  in  another  which  was  at  Norvrico,  bv  fixing  a 
(jmall  air-valve  in  the  fteam-box»  which  ia  ftrucl  oinqu  hj 
ih^  ina«binery  iior  an  inSimtf  inunediatdiy  before  tne  a£ 
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miiEoii  of  fteam.    It  majr  be  prefiiiDed,  that,  according  to  upon  Savery's  plan  in  a  nune,  to  rafe  water  hf  foAioa 

Mr.  Blakej's  idea,  the  air  occupied  a  fpace  aboine  the  wa-  from  one  fo  another,  and  to  have  afi  of  them  worked  by  one 

tter»  and  preteoted  their  coming  together.     Mr.  Elier,  hovr*  common  fteam-boiler.    For  this  purpofe,  the  depth  of  the 

«^per,  ii  difpofed  to  think  that  the  effed  does  not  take  place  pit  ia  dirided  into  lifts  of  about  15  feet,  and  at  each  lift  it 

in  thii  manner,  but  by  fome  mixture  and  dilatation  mt  the  a  dftem,  to  receive  the  water  ndfed  by  the  different  engines » 

t:wo  fluids;  becaulie  ht  imagines  the  mifchief  from  the  wet  Each  enfi^me  confifts  of  a  yertical  in€tiott-pipe,'witS  the 

Ibrfaoe  of  the  cylinder  would  remab  the  fame,  when  the  lower  eno  immerfed  in  the  water  of  the  ciftem  of  the  en- 

iratcr  defcends.    To  get  rid  of  this  air,  the  fteam  in  the  gine  below  it,  and  a  receiver  at  the  upper  end,  which  com- 

boSer  muft  be  made  fo  miich  ftronger  than  the  atmofphere,  municates  with  the  fudion*pipe  through  a  valve,  to  prevent 

mm  to  rufli  imo  the  receiver  v^th  fnffictent  force  to  drive  out  the  defeeat  of  the  water  from  the  receiver  through  the 

che  air  through  the  fame  valve  at  which  it  entered,  and  fudion^ipe.    There  is  alfo  a  imall  fpout  or  pipe  leaAag 

^rliicb  opens  outwards  for  that  porpofe ;  but  vrill  Ihut,  to  from  the  nde  of  each  receiver  into  each  ciftem,  wfaieh  is  to 

MPevent  the  air  entering  when  tlw  vacuum  is  made,  except  receive  the  water  after  it  is  raifed  into  the  receiver ;  and  the 

far  an  inftant  before  the  fteam  is  admitted,  when  it  is  opened  ends  of  thefe  fpouts  are  covered  with  valves,  to  prevent  the 

by  the  machinery.    The  motion  of  the  overfhot  water-whed  veater  running  back  into  the  receivers  from  the  ctfttnM* 

is  regulated  by  an  apparatus  called  a  governor,  invented  by  All  thefe  receivers  communicate  inth  a  common  ^^pip^ 

Mr.  Watt,  and  which  will  be  defcribed  in  our  account  of  which  leads  up  to  the  top  clofe  receiver,  or  air-veffd,  fitu* 

Ida  engine.     It  is  a  perpendicular  axis,  virhich  revolves  by  ated  at  the  top  of  the  pit,  which  vefiid  is  of  at  leaft  double 

commnnicatioa  with  the  engine,  and  carries  round  two  pen-  the  capacity  of  all  the  receivers  and  the  common  pipe  fo^. 

4«k>o8  bsAs ;  which  pendumms  move  on  a  joint,  fixed  to  gether.     Immediately  above  the  air-veflel  is  the  fteam^ 

tlie  ^pertical  axis.     When  the  rotation  is  very  quick,  the  receiver,  of  equal  capacity,  and  conununieating  vridi  th» 

balls  fiy  out,  and  are  applied  to  draw  down  a  lever,  which  air-veffd  by  a  pipe,  which  diefcends  throujph  the  top  of  th» 

is  ooDBcded  viith  the  fluice  of  the  upper  ciftem :  the  iluice,  fame,  and  reaches  nearly  to  the  bottom  of  the  air-vofiiel,  lb 

tliefeftire^  is  made  to  fall  or  rife,  according  as  the  velocity  that  if  there  is  any  water  in  this  vefiel,  the  end  of  the  comi- 

mf  the  engine  is  greater  or  lefs.     By  this  £fpolition,  when  mumcating  pipe  vrill  be  inunerliBd  therein. 
the  vrhed  moves  very  fpeedily  from  yghtoefs  of  work,  or        Suppofe  the  cifteras  at  the  different  ftages,  and  a^  the 

WBj  Other  caufe,  the  quantity  of  vrater  thrown  down  from  lower  or  air-veflel,  nearly.fiUed  vrith  water,  and  the  air-pipe 

tbe  nppcr  ciftem  is  immediately  dimini(hed ;  and,  on  the  and  the  fmall  receivers  filled  with  air,  the  adion  of  the  ma« 

contrary,  the  quantity  of  water  is  rendered  greater,  when  chine  will  be  as  fdllows :  the  fteam  is  admitted  from  tho 

tbe  flownefs  of  the  movement  (hews  that  more  is  wanted.  boiler  into  the  upper  receiver,  and  expels  the  ur  therefroas 

TIk  engine  here  defcribed  has  been  at  work  many  years,  throurh  a  proper  cock  or  valve :  when  thorougMy  filled 

awl  frxms  the  fimplicity  of  its  oonibudion  has  yet  exhibited  with  heated  fteam,  the  communication  with  the  b<Mler  ia 

■o  ptoofr  of  vrear.  (hut,  and  an  injedion  of  cold  water  thrown  into  the  ro* 

Mr.  BLier  thinks  it  a  profitable  engme  to  himfielf,  and  oeiver ;  this  condenfes  the  fteam,  and  forms  a  vacuum  in 

limt  it  would  be  ferviceable  for  raifinj^  water  vrhere  coals  the  upper  receiver :  this  bemg  the  cafe,  the  air  contained 

soe  cheap.     It  confumes  fix  buihels  ofgood  coals  in  tvrelve  in  the  air-pipe  and  receiver,  by  its  elaftic  preflfure  upon  tho 

lunirs'  work,  when  in  its  beft  ftate,  or  fevcn  buflids  when  furface  of  the  water  containea  in  the  great  air-veflel,  caufea 

St  the  worft.     Under  thefe  circumftances  it  gives  ten  the  water  to  mount  through  the  pipe  of  comnumicatioa 

ftrokes  per  minute,  each  throwing  out  feven  cubic  feet  of  into  the  upper  or  fteanMeceiver.    This  cauiies  the  air  in  the 

water  alt  an  aperture  of  20  feet  above  the  water  beneath.  Thia  pipes  and  receivers  to  occupy  a  greater  fpace  than  it  did 

qvastity,  namely,   70  cubic  feet  per  minute,  will  vrei^  btfore,  and  being  dius  rarefied,  it  no  longer  balances  the 

457ylbs.  raifed  20  feet  high,  which  being  doubfed,  to  reduce  preflure  of  the  atmofphese  upon  the  furfeoe  of  the  water 

it  to  I>efaguliers*  ftandard  height  of  10  feet,  wiXi  amount  contained  in  each  ciftem ;  it  therefore  forces  the  vrater  up 

to  Syjottra.  raifed  10  feet  high ;  and  this  divided  by  550,  the  refpeftive  fu6Uon-pipes  into  the  fmall  receivers,  and 

the  number  of  pounds  in  a  TOgfliead,  will  give  a  quotient  will  fill  each  of  them,  one  half  with  vrater,  and  then  the 

«£  16  hogftea^  raifed  10  feet,  reprefentine  the  force  of  fo  air  contained  in  the  remaining  half  of  each  receiver,  and  in 

■uny  men,  according  to  the  eftimate  of  that  author,  who  the  great  ahr-veffel  above,  comes  to  its  equilibrium.    The 

itdtona  five  men  eqmvalent  to  one  horfe.     The  refult  is  not  fi;eam  is  now  admitted  a  fecond  time  into  the  fteani-receiver, 

qnte  haM  what  n  performed,  with  an  equal  quantity  of  and  preffing  upon  the  furface  of  the  water  therein,  allovrs 

coals*  by  the  improved  euffines,  with  a  pinon  of  fnch  fize  it  to  defcend  by  its  gnvity  into  the  air-veflel  beneath,  from 

as  to  be  equal  to  10  or  25  horfes.     Philof.  Joura.  vol.  i.  which  it  expels  the  air,  and  by  the  communication  of  the 

Several  other  engines  have  been  erefted  upon  this  plan ;  air-pipe  it  enters  into  the  upper  part  of  each  of  the  fmaU 

smd  where  the  water  which  is  raifed  is  to  lie  imraediatelj  receivers  down  in  the  pit,  and  b«urmg  upon  the  furface  of 

Wile4»  they  are  very  capital  machines,  becaufe  all  the  lots  the  water  in  each,  fumrs  it  to  flow  out  by  its  own  weight 

#f  hestt  is  Uirown  into  the  water  and  warms  it  before  enter-  through  the  fpouts  into  theur  refpe€dve  ciftems.     W>a 

XDg  the  bofler,  fo  as  to  economise  the  whole :  for  inftance,  they  have  thus  difchar^^  the  water  which  they  had  before 

lor  the  purpofe  of  raifing  water  into  the  boflers  for  a  fait*  drawn  up,  the  fteam  m  the  upper  receiver  is  again  oo'»* 

work  er  for  a  brewery,  they  are  very  applicable.  denfed,  and  this  rarefies  the  air  in  the  air-veflfd  and  feveru 

We  have  no  accounts  of  the  quantity  of  water  which  receivers,  and  draws  up  more  water  from  each  ciftem ;  9A 

could  be  raifed  by  Savery's  origmal  engine  with  a  given  thus  the  aftion  of  the  machine  continues  as  loi^  * V~i 

sraantity  of  fuel;  but  he  tells  us  in  the  Miner's  Fnend,  boOer  a&rds  fteam.     In  this  plan,  the  wateru  ^°^^^r 

tint  to  lift  a  three-inch  bore  of  water  60  feet  high,  would  receiver  is  never  changed  j  but  the  fame  ^^^  "Jf®  k***k2L 

€uAf  Ttqwrc  a  firewplace  for  the  furnace  of  20  inches  deep,  fubjeaed  to  the  adion  of  the  fteam,  and  vnU  ^^^°^ 

sad  14  or  I  c  wide ;  the  expence  of  fuel  lor  vrhich,  he  fays,  come  heated  fo  as  to  avoid  the  lofs  of  *^=^^^°^„Xll 

would  be  inconfiderable,  when  cmnpaied  vwth  the  advaa-  denfation.     But  thia  at  the  fame  time  ««^[J*«*^=**j^ 

tageB  to  be  derived  from  the  ufe  of  the  engine.  difllculty,  which  the  inventor  had  ^f^^'^^'^'f^^^ 

ttlmabeeoffopofedtoconftniaafucoflioBofengmes  the  heat  of  the  water  wiU  prevent  a  fuficicnt  conde«ui«iMf^ 
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dTthe  fteam  to  obtain  atacuum:  for  iaftance,  it  it  Dot 
neceiTary  for  an  en^ne  of  this  kind  to  have  fteam  in  the 
boiler  of  much  greater  preifure  than  the  atmofphere :  fup- 
pofe  it  is  equal  to  raiting  water  two  feet»  by  our  fecond 
table  this  will  be  at  a  temperature  of  215^.  Now,  ac- 
cording to  our  firft  table,  in  order  to  obtain  fuch  a  deg^ree 
of  rarefadion  of  prefl'ure  within  the  receiver  as  to  Uft  a 
column  of  30  feet  of  water^  the  temperature  muft  be  cooled 
down  to  1 20^ ;  therefore,  at  every  ftroke  of  the  engine  a 
change  of  temperature  muft  be  made  equal  to  95^9  vi».  be- 
tween 120^  and  215°.  On  this  account,  luch  an  engine  would 
reauire  a  great  quantity  of  condenfmg  water,  and  it  is  pro- 
bable that  it  would  be  better  to  make  the  water,  which 
the  engine  raifes,  pafs  through  the  receiver,  on  Savery's 
plan*  or.  at  lead  fuch  a  portion  of  it,  as  will  keep  the  tem- 
perature of  the  water  in  the  receiver  fuf&ciently  low  to  ob- 
tain the  condenfation  which  we  have  above  mentioned. 

In  employing  air  in  this  manner  to  tranfmit  the  force  of 
the  fteam  into  other  veiTels,  there  is  always  the  lofs  from 
the  elafticity  or  coropreflibility  of  the  air,  which,  in  the 
cafe  above  ftated,  will  be  equal  to  one-half;  becaufe,  when 
a  fufficient  rarefadion  is  made  within  the  fteam-receiver  to 
caufe  the  atmofphere  to  prefs  upon  it  equal  to  1 3lbs.  upon 
the  fquare  inch,  or  to  fuck  up  water  30  feet,  the  air  com- 
tained  in  the  air-veffel  and  pipes  will  expand  itfelf  fo  as  to 
balance  one-half  of  that  preflure ;  and,  therefore,  the  de- 
me  of  rarefaftion  within  the  fmall  receivers  will  be  only 
fufficient  to  raife  the  water  15  feet  inftead  of  30*  On  the 
cither  handy  when  the  fteam  is  admitted  into  the  receiver,  it 
muft  be  in  fufficient  quantity  to  reftore  the  air  to  its  origi- 
nal denfity,  before  it  will  balance  the  preflure  of  the  at- 
mofphere, and  allow  the  water  to  flow  out  of  the  receivers 
into  their  pftems. 

Fig.  5*  reprefents  a  fimilar  contrivance  to  the  above,  but 
it  is  for  forcing.  It  was  fuggefted  by  Mr.  Kier,  in  1783. 
A  is  a  boiler,  and  B  a  fteam-veflel :  this  laft  communicates 
with  the  vefleb  M,  L,  K,  T,  each  of  which,  except  the 
lower  one,  coniifts  of  two  vefiels ;  firft,  an  external  ciftem, 
ppen  at  the  top ;  and  fecondly,  an  interk>r  receiver,  im- 
merfed  in  the  water  of  the  ciftem,  and  dofed  on  all  fides, 
except  where  it  communicates  with  B,  by  the  branches 
of  the  receiver,  the  pipe  F  G  H  defcending  from  B,  and 
where  the  pipes  P,  O,  N,  I,  enter  the  upper  part  of 
each,  and  defcend  withinfide  nearly  to  the  bottom,  and  alfo 
where  there  is  a  valve  at  the  bottom  opening  upwards. 
If  fteam  be  let  pafs  from  A  to  B,  the  air  wifi  be  driven 
from  B  through  the  pipes  F,  and  prefs  upon  the  furface 
of  the  water  in  the  lower  receiver  T,  and  drive  the  fame 
up  the  pipes  into  the  veflel  or  ciftem  K,  but  not  into 
the  receiver  K,  becaufe  the  preflure  of  the  air  within  that 
receiver  keeps  the  valve  in  the  bottom  of  the  receiver  (hut. 
The  next  ftep  of  the  operation  conflfts  in  clofing  the  cock 
C,  and  openmg  D,  out  of  which  a  portion  of  fteam  will 
be  driven,  by  the  re-a£lion  of  the  water  forcing  itfelf  through 
the  valve  in  the  bottom  of  the  receiver  T,  from  its  natural 
tendency  to  rife  to  the  fame  level  as  the  furface  of  the  water 
in  the  pit  or  well ;  and  on  the  fame  account  the  water  will 
enter  into  the  receiver,  K,  from  the  ciftem  in  which  it  is 
immerfed :  the  cock  D  is  then  to  be  clofed,  and  C  opened ; 
in  confequence  of  which,  the  contents  of  the  receiver,  T, 
will  be  forced  up  to  the  ciftem,  K,  by  the  fteam,  as  before, 
and  the  receiver,  K,  will  difcharge  its  contents  through 
the  pipe,  N,  into  the  ciftem  L. 

The  fteam  being  again  (hut  off  at  C,  and  the  cock  D 
bemg  opened,  as  before,  the  receivers,  T,  K,  and  L,  will 
fill  as  before,  by  the  water  from  the  exterior  ciftem  enter* 
ing  through  the  valves  in  their  bottoms,  and  a  larger  por- 


tion of  fteam  will  ifliie  from  D.  A  third  repetition  of  the 
procefs  will  drive  the  contents  of  thefe  three  receivers  a 
ftep  higher;  and  a  fourth  repetition  will  caufe  the  coo- 
tents  of  the  upper  receiver,  M,  to  flow  out  at  P ;  after 
which,  every  alternation  of  the  work  with  the  cocks  C,  D, 
will  throw  out  the  fame  quantity  from  P. 

The  veflel  B  muft  neceflarily  contain  a  quantity  of  air 
capable  of  occupying  the  whole  interior  fpace  contained  in 
the  clofed  receiver,  with  an  allowance  for  the  lofs  of  bulk 
in  condenfation,  under  the  preflure  of  a  column  of  water 
equal  to  one  of  the  lifts  ;  and  the  quantity  of  fteam  to  be 
difcharged  at  each  ftroke,  muft  occupy  a  fpace  equal  ta 
that  of  all  the  water  moved  at  each  ftroke ;  and  muft,  iu 
all  cafes,  be  confiderably  ftronger  than  two  atmofpheres, 
in  proportion  to  the  heights  of  the  lifts. 

Otbtr  Prcpofalt/or  the  Imtrvoement  of  Savoy's  Engitu, — 
In  the  Memoirs  of  the  Phiiofophical  Society  of  Laufanne, 
M.  Francois  has  defcribed  a  fteam-engine  on  Savery's  plan» 
which  he  prepofes  to  be  ufed  for  draining  fens  or  marflies^ 
and  has  added  machinery  to  open  and  fliut  the  cocks  ;  it  ha» 
otherwife  nothing  remarkable.  See  Repertory  of  Arts, 
firft  feries,  vol.  iv. 

In  the  American  Phiiofophical  Tranfa£tions  there  is  a 
defcnption  of  a  fteam-engine,  on  Savery's  principle,  by  Mr«- 
Nancarrow,  which  is  applied  to  raife  water  for  turning  a. 
water-wheeL  In  this  engine,  the  receiver,  into  which  the 
fteam  is  admitted,  is  a  tall  cylindrical  pipe,  with  only  a  flight 
enlargement  at  the  top  to  form  the  receiver ;  and  the  water 
is  only  raifed  bv  the  preflure  of  the  atmofphere :  and  to  pre- 
vent the  water  being  changed  and  continuing  cold,  fo  as  t» 
condenfe  the  fteam,  it  is  not  fuffered  to  ran  off"  immediately 
from  the  receiver,  as  in  Mr.  ELier's  engine,  but  nearly  at  the 
bottom  of  the  taJl  cylindrical  pipe  it  is  joined  to  a  box,  as 
fliewn  by  the  dotted  lines  in  the  figure  of  his  engine,  and 
from  this  box  a  fecond  vertical  pipe,  or  force-pipe,  afcenda 
to  the  refervoir  which  contains  the  water :  the  valve  to  pre- 
vent the  return  of  the  water  is  placed  at  the  lower  end  of 
this  fecond  pipe* 

By  this  means,  the  portion  of  water  which  comes  in  con* 
tad  with  the  fteam  rifes  and  falls  in  the  receiver,  and  alter- 
nately draws  and  forces  other  water  through  the  box  below» 
from  the  fudion-pipe,  and  into  the  force-pipe  and  refer, 
voir.  But  this  water,  when  it  becomes  heated,  ads  like  a 
floating  pifton  on  the  furface  of  the  cold  water  to  prevent 
the  contad  of  the  fteam.  Mr.  Nancarrow  propofed  to  em- 
ploy a  feparate  condenfer  and  air-pump  to  produce  the 
vacuum,  inftead  of  making  an  injedion  into  the  receiver  ; 
but  this  would  be  attended  with  no  advantage  ;  and  we  have 
before  ftated  the  objedions  to  the  water  growing  heated  any 
more  than  fuperficially. 

At  the  fame  time  we  think  that  a  very  food  and  Ample 
engine  might  be  made,  if  this  form  of  the  apparatus,  in 
which  the  water  ftiall  never  be  changed,  was  applied  to 
forcing  by  the  prefl'ure  of  the  fteam  only,  on  the  marquis  of 
Worcefter's  plan,  and  not  to  attempt  condenfation,  which 
it  is  impoffible  to  efled  perfedlj,  when  the  water  has  be- 
come very  hot ;  but  inftead  thereof,  when  the  fteam  hasexerted 
its  force,  to  open  a  cock,  and  let  off  the  fteam  into  the  open 
air.  An  engine  of  this  kind,  which  only  requires  the  addi- 
tional receiver,  is  defcribed  in  Leopold's  Theatmm  Machi- 
narum  HydraUlicarum,  vol.  ii.  1734. 

The  laft  improvement  which  we  have  noticed  in  Savery'a 
engine,  is  by  Mr.  James  Boaz,  of  Glafgow,  who  took  out  a 

fatent  in  1805,  for  feveral  different  forms  of  the  engine, 
n  all  thefe  the  receiver  is  made  cylindrical,  and  a  pifton  ia 
applied  to  float  upon  the  furface  of  the  water,  upon  Papin'a 
plan ;  and  in  the  fame  manner  as  NancanroVa  engine» 

he 


STEAM-ENGINE. 


be  propofei  to  eroploT  fuch  an  arraagemeot  of  the  force- 
pipes,  and  of  a  fecond  fmall  receiver,  that  the  water  which 
comes  in  conta^  with  the  fteam  ihall  not  be  chanfired,  but 
SmU  always  remain  the  fame ;  a  method  which  precludes  the 
ttfe  of  the  vacuum  by  condenfation.  The  fpecificatioti  of 
tills  patent  is  publiflied  in  the  Repertory  of  Arts,  vol.  viii. 

Newcmmn^if  or  tbf  AtmoJ^erk  Steam-Engme, — This 
engine  is  named  after  its  inventor,  Mr.  Thomas  Newcomen, 
an  ironmonger  of  Dartmouth,  in  Devon(hire.  He  appears 
to  have  been  a  perfon  of  ingenuity,  and  of  fome  reading, 
and  was  acquainted  with  the  famous  philofopher  Dr.  Hooke. 
Newcomen  was  in  the  habit  of  viiiting  the  mines  of  tin  and 
copper  in  Cornwall,  where  captain  Savery  was  well  known, 
from  his  attempts  to  introduce  his  engrine  for  the  draining  of 
mines,  which,  at  that  period,  were  nearly  all  of  them  at  a 
ftandy  for  want  of  fome  more  powerful  and  cheap  machines 
than  hand-pumps  or  horfe-machines. 

The  captain  was  not  fuccefsful  in  his  attempts,  principally 
becaufe  he  employed  the  dire^  a£iion  of  the  (team  upon  the 
water,  which  either  confined  him  to  the  height  of  25  feet, 
or  compelled  him  to  employ  Heam  of  a  great  elaftic  force ;  in 
which  cafe  it  became  an  indifpenfible  condition,  that  the 
boiler  and  veffels  Ihould  be  very  ftrong,  as  well  as  that  a 
lanre  quantity  of  fuel  (hould  be  con  fumed,  to  produce  fleam 
fumciently  denfe.  It  is  probable  that  thefe  inconveniencies 
may  have  early  directed  the  thoughts  of  other  ingenious 
men  to  the  application  of  a  pifton  ;  but  the  difficiuties  of 
the  undertaking  feem  to  have  retarded  this  purfuit  for  a  con* 
fiderable  time. 

The  firft  ileam-engine  with  a  piflon,  made  by  Papin 
in  17079  which  we  have  defcribed,  was  not  at  all  calculated 
to  remove  the  difficulties  ;  and  it  is  to  Newcomen,  and  his 
afibciate  Cawley,  that  we  are  indebted  for  the  application  of 
a  pifton  with  machinery,  by  which  the  indirect  action  of 
fteam  a  little  fbonger  than  the  atmofphere,  or  rather  the  di- 
k6L  a&ion  of  the  atmofphere  upon  a  piiton,  is  made  to  a6t 
with  (afetv  and  efFe&  againfl  the  moft  fevere  preflures.  It 
appears  tnat  they  had  brought  their  atmofpheric  enrine, 
about  the  year  17 13,  to  a  degree  of  perfe&ion  little  inferior 
to  thofe  which  are  to  be  feen  at  prefent. 

Princifie  of  the  Atmofpheric  Engine. — To  have  an  idea  of 
its  principles  and  mode  of  operation,  fuppofe  a  very  large 
£jnngc  or  cylinder  to  be  placed  upright,  and  a  piflon  or 
plug  mferted  at  the  upper  end,  the  ufual  aperture  being  fup- 
pofed  to  be  at  the  lower  extremity.  If  this  laft  aperture  is 
open,  the  piflon  will  defcend  by  its  own  weight,  negle^ing 
the  effe^  of  £ri6Uon  at  its  circumference.  But  let  it  be 
imagined  that  the  pifton  is  fupported  by  a  counter- weight 
appued  at  the  oppofite  extremity,  a  lever,  or  by  any  otner 
means :  in  this  ^cafe  the  pillon  will  not  defcend  unlefs  more 
weight  is  added  to  it. 

Amon^  the  various  ways  of  applying  fuch  a  weight,  there 
is  one  which  confifts  in  exhaufting  the  air  from  the  internal 
part  of  the  cylinder,  beneath  the  pifton :  and  if  this  is  done,  it 
IS  evident  that  the  whole  preflure  of  the  atmofphere,  amount- 
ing to  about  14J-  pounds  on  every  fquare  inch,  will  be- 
come a^ve  upon  the  upper  furface  of  the  pifton.  This 
method  of  raining  a  great  force  was  invented  by  the  famous 
Otto  Guencke  :  fee  his  Experimenta  Magdeburgica,  1672. 
If  the  vacuum  was  to  be  produced  by  means  of  an  air-pump 
en  Guericke's  plan,  it  muft  be  allowed  that  the  labour  of 
effeding  it  would  be  at  leaft  equal  to  that  of  any  work 
which  could  be  performed  bj  the  fubfequent  defcent  of  the 
pifton.;  we  muft  therefore  feek  fome  other  means  of  pro- 
ducing fuch  a  vacuum.  We  have  feen  that  in  Savery's 
engine  the  operation  of  fteam  is  two-fold,  namely,  by  the 
mk&  preflure  from  its  elafticity,  and  by  the  indireft  confe* 


quence  of  its  condenfation,  which  affords  a  vacuum*     This 
laft  is  the  only  principle  employed  in  Newcomen's  engine. 

In  order  to  produce  the  vacuum  at  pleafure  in  the  mtcrior 
capacity  of  the  fyringe  or  cylinder,  of  which  we  have  beeo 
fpeaking,  it  becomes  requiiite  that  feveral  apertures  fhould 
be  formed  at  the  bottom  of  the  cylinder ;  one  to  communi- 
cate fteam  from  a  boiler,  and  provided  with  a  cock  to  cut 
off  or  open  the  communication  at  pleafure ;  another  to  ad« 
mit  at  pleafure  a  jet  of  cold  water,  to  condenfe  the  fteam 
during  the  interval  in  which  the  communication  from  the 
boiler  is  cut  off;  a  third,  provided  with  a  drain-pipe» 
called  the  edu£lion-pipe,  to  carry  off  the  condenfed  warn 
and  inje^ion-water ;  and  laftly,  a  fmall  lateral  aperture* 
with  a  valve,  to  allow  the  efcape  of  the  air,  or  permanently 
elaftic  fluid,  vrtnch  will  not  condenfe  by  the  application  of 
cold  water,  or  run  off  through  the  edu£tion-pipe :  this  laft  it 
called  the  fnifting-clack. 

By  thefe  provifions  the  operation  of  the  cylinder  is  made 
to  take  place  in  the  following  manner.  The  pifton-rod  is 
attached  by  a  chain  to  the  end  of  a  long  lever,  at  the  oppo- 
fite end  of  which  are  fufpended  the  rods  of  the  pumps  wnich 
are  to  draw  the  water ;  and  the  weight  of  thefe  rods  exceeds 
the  weight  of  the  pifton  fo  much,  as  to  draw  the  pifton  up 
to  the  top  of  the  cylinder.  In  this  ftate,  the  fteam-cock  u 
opened,  and  fteam  iffues  from  the  boiler ;  but  being  lefs 
than  half  the  weight  of  common  air,  it  rifes  to  the  top  of 
the  cylinder,  and  expels  the  air  through  the  fnifting-valve 
and  edu6Uon-pipe,  of  which  tlie  lower  extremity  is  covered 
with  a  flap-valve,  in  a  trough  of  vrater.  When  the  noife  of 
its  efcape  through  thefe  vsuves  is  heard,  the  fteam-cock  is 
fliut,  and  the  inje6iion-pipe  being  opened,  throws  up  1 
ftream  of  cold  water  in  a  jet  within  the  cylhider,  and  ftrflLea 
a^ainft  the  bottom  of  the  pifton  :  the  fteam  becomes  imme- 
diately condenfed,  and  the  preffure  of  the  atmofphere  forces 
the  pifton  down  into  the  vacuum.  Upon  its  progrela 
downwards,  the  inje6tion>pipe  is  clofed ;  and  when  it  has 
arrived  nearly  at  the  bottom  of  the  cylinder,  the  fteam-cock 
is  again  opened.  The  elaftic  fteam  fills  the  fmall  fpace  be- 
tween the  cylinder  and  the  bottom,  and  its  preflure  on  the 
under  furface  of  the  piftt>n  affifts  it  to  rife,  and  alfo  affiftt 
the  edudion-water  which  remains  in  the  bottom  of  the 
cylinder  to  pafs  off  through  its  pipe  :  the  fteam  alfo  drives 
the  air,  or  other  elaftic  fluid  which  will  not  condenfe,  through 
the  fnifting-valve.  In  this  ftate,  therefore,  the  fteam  is  fome- 
what  ftron^er  than  the  atmofphere,  and  rather  more  than 
couoterpoiies  its  a6tion  on  the  upper  furface  of  the  pifton  ; 
in  confequence,  the  pifton  itfelf  rifes  by  the  adtion  of  *the 
counter-weight,  or  pump-rods,  at  the  oppofite  end  of  the 
lever,  and  regains  its  original  pofition  at  the  top  of  the 
cylinder. 

A  fecond  repetition  of  the  procefs,  namely,  of  fliutting  off 
the  fteam,  and  injeAing  cold  water,  caufes  the  pifton  again  to 
defcend,  and  in  this  manner  the  alternations  may  be  con- 
tinued without  limit. 

It  is  to  be  underftood,  that  the  opening  and  fliutting  of 
the  fteam  and  inje£kion-cocks  are  performed  by  apparatus 
fixed  to  the  working  lever,  in  fuch  a  manner  as  to  ftrike  the 
levers  of  thofe  cocks  at  the  precife  inftant  of  time  when  their 
effe6ls  are  required  to  be  produced.  The  attendant  has  no 
other  office  to  perform  than  that  of  keeping  up  the  fire.  To 
apply  this  power  to  the  purpofe  of  raifing  water  for  drain- 
ing a  mine,  fuppofe  a  common  fucking-pump  placed  in  the 
pit  to  lift  the  water  fifty  yards  high.  If  the  pump  is  7^ 
inches  bore,  the  column  of  water  which  muft  be  raifed  when 
the  rod  or  bucket  of  the  pump  is  drawn  up,  will  weiffh 
3060  lbs. ;  a  chain  being  attached  to  the  upper  end  of  the 
rod  of  the  pump»  and  lufpended  from  the  extremity  of  the 
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ioii^  Icvct  tft  working  bfifti^  "tiid  it  toe  oppoute  €x* 
ti'cnnty  of  tHe  fme  bcaiii  anullwr  chftin  muft  be  att&cfaedy 
to  'fofpend  the  piftcm  of  the  fleam  cylinder^  which  we  have 
jtift  defcnbeda 

To  give  this  |>iftan  a  fdfBcieBt  power  of  defcent  to  make 
it  draw  up  the  water  hi  the  pump  at  the  oppoiice  end  of  the 
beam  wkh  eelerHy,  the  pifton  muft  be  32  indies  in  diameter  ; 
the  arlea  or  forf ace  of  the  pifton  will  then  be  ^60  fauare 
inehcBy  112  X  22  r£  4^4  x  •7854  =  3S0.  In  this  cafe,  if 
each  fqoare  inch  is  pf«ffed  with  a  weij^ht  of  eight  poiiDds» 
it  wttl  bahmoe  the  weight  of  the  water  in  the  pumps  within 
so  pounds ;  for  5S0  x  8  =  3040,  inftead  of  joiSo :  but 
the  piefl'ure  on  each  £^uare  inch  will  be  coafidmbly  more 
titan  eight  pounds ;  for,  provided  the  vacuum  was  per* 
te€t  within  the  cylinder,  tne  preflure  of  die  atmofphere 
would  be  I4f  pounds  ;  btft  t»e  condenfation  of  the  fleam 
in  the  cylinder  is  fo  ^r  incomplete,  that  it  leaves  fleam  or 
vapour  vnthin  the  Cylinder  of  fome  denfity.  If  the  fleam 
is  cooled  by  the  injedion  down  to  140^,  it  will  be  feen 
hf  our  flrfl  table,  fourth  column,  that  it  will  leave  the  cy« 
Knder  filled  with  a  vapour  of  an  elaftic  force  equal  to  2  lbs. 
13  oa.  per  fquare  inch  ;  which  force  asking  beneath  the  pif- 
ton, vml  deduft  firom  the  preflure  of  the  atmofphere,  and  re- 
dueethetieat  preflkreon  the  pifton  to  1 1  lbs.  i3ioe.  M-fquare 
inch,  as  fliewn  by  the  laft  column.  The  excels  ol  preflure 
beyond  what  is  necdTary  to  balance  the  weirtt  of  water  is 
5  lbs. '/ifr  fqustt*e  inch,  amonntinr,  on  the  whole  furfsce  of 
the  pifton,  to  (3  x  380  £=)  li4olbs.  nearly,  a  weight  which 
IB  ailotl^d  to  Overcome  the  counter-weight  which  is  to  draw 
llie  pifton  up  again,  and  tho  fridion  of  the  pifton  ^d  pump- 
buckets,  and  make  the  enfirlne  move  with  a  lufficient  velocity, 
which  will  be  more  or  leis  according  to  the  ftate  of  the  en- 
gine. "But  taking  this  velocity  at  16  ftrokes  fir  minute  of 
fix  f^et  length  each  :=  96  feet  motion  ffr  minute,  the  pump 
of  yf  ikiches  diameter  virill  raife  192  gallons  fihr  miniote,  or 
1 82  hogflieads  13  gallons  ptr  hour.  An  engine  of  thefe  di- 
inenfions  is  but  a  unall  one,  yet  it  ferves  to  fliew  the  fupe- 
rlority  of  Newcoraen's  over  SaveryS  engine,  in  principle, 
Savet^'s  was  an  engine  which  really  raifed  watdr  by  the  force 
of  fleam ;  but  Newcomen's  raifes  water  entirely  by  the 
prefiiufe  of  the  atmofphete,  fteam  being  employed  merely  as 
the  mofl  expeditious  method  of  producing  %i  void,  into 
which  the  atmofpherical  preflure  may  impel  the  firfl  mover 
of  his  machine.  The  elafticity  of  the  fleam  is  not  the 
flrft  mover.     In  the  example  of  the  engine  we  have  juft 

£*ven  to  drain  the  fame  mine  on  Savory's  plan,  he  muft 
ite  employed  fleam  of  a  preflure  o£  55  pounds  f6r  inch, 
and  of  a  temperature  of  325  degrees,  to  ratle  a  co« 
lumn  of  water  to  a  height  of  125  net:  the  condenfation 
of  this  fleam  would  be  S>  g^at  on  coming  in  conta6i  with 
water  of  only  50  degrees,  that  he  woukI  hai^e  found  it 
fcarcely  prafticable  to  have  thrown  up  any  confiderable 
quantity. 

We  fee  alfo  the  great  fuperiority  of  this  new  machine. 
There  is  no  need  of  fleam  of  great  and  dangerous  elafticity, 
as  it  operates  by  means  of  very  moderate  mats,  and  confe* 
quently  with  much  fmaller  quantities  of  fuel ;  atld  there  are 
no  other  bounds  to  the  power  of  this  machine,  than  the 
ftrength  of  the  materials  of  which  it  is  compofed.  How 
deep  foever  a  mine  may  be,  a  cylinder  may  be  emjployed  of 
fuch  dimenfions,  that  the  preflure  of  the  air  on  its  pifton  may 
exceed- in  any  degree  the  weight  of  the  column  of  w^fer  to 
be  raifed ;  aftd  kftly,  this  form  of  die  machine  renders  it  ap- 
plicable to  admolt  €^jeiT  meehamkat  purpofe,  becaufe  a  flcimil 
mechanic  can  readilj  mid  a  method  of  converting  the  reci- 
procati&i^  motion  of  the  working  beam  into  a  motion  of  any 
kind  whi^h  may  fait  his  porpde,    Savery's  engine  could 


not  admit  of  fuch  an  immediatt  appfcatioDt  and  wai  re* 
flrided  to  raifing  of  water. 

^  /ifwafsMi  ^  Newcomen*s  Enpae» — Refpeding  the  inven^^ 
tion  of  this  engine,  it  was  iefs  a  matter  of  original  difcovery, 
thao  of  a  comUnatibn  of  the  inventions  of  others,  vi$i,  of  Sa« 
very's  invention  of  the  means  of  prodocing  a  vacuum  by  tte 
condenfation  of  fleam,  vnth  Otto  Guericke*B  exhaufted 
cylrader. 

Savery  made  claim  to  the  invention,  and  in  confequenoe 
of  the  cuim  he  made  to  the  mode  of  condenfation,  as  being 
a  part  of  his  patent,  he  was  admitted  by  Newcomen  an4 
Ca'ffdey  to  an  affociation  with  them  in  the  patent  which  waa 
granted  in  1705,  but  it  does  not  appear  that  they  made  any 
perfed  encrine  until  171 1. 

DefagulKrs,  in  his  account  of  the  invention,  makes  no 
anention  of  captain  Sa'very  being  affociated ;  but  fays  <«  that 
Thomas  Newcomen,  ironmonger,  and  John  Cawley,  gla* 
xier,  of  Dartmouth,  in  the  county  of  Southampton  (£p- 
tffls),  made  feveral  experiments  in  private  about  the  year 
17 10,  andiu  the  latter  end  of  the  year  ly  1 1  nude  propofahi 
to  dndn  the  water  of  a  colliery  at  Griff',  in  Warwickftihre^ 
where  the  pr<^)rietors  employed  500  horfes  at  an  expence  o(f 
900/.  a  year;  but  their  invention  not  meeting  vrith  the 
reception  they  expe6bed,  in  March  following,  urough  the 
acquaintance  of  Mr.  Potter  of  Bromfgrove,  in  Worcefter- 
fhire,  they  bargained  to  draw  water  for  Mr.  Back  of  W^ 
verhampton  ;  where,  after  a  great  maiy  laboriqus  attitepts, 
they  did  make  the  engine  work :  but  not  bein?  either  phi* 
lofophers  to  underftand  the  reafon,  or  mathematicians  enough, 
to  ^culate  the  powers  and  proportion  of  the  parts,  mj 
very  iuciuly,  by  accident,  found  what  they  fought  fdr* 

**  They  were  at  a  lofs  about  the  pumps,  but  being  fo  near 
Birmingham,  and  having  the  affiftaaceof  fo  many  admirable 
and  ingenious  warkmen,  they  foon  came  to  the  method  of 
making  the  pump-valves,  clacks,  and  buckets,  whereas  they- 
had  but  an  imperfeft  notion  of  them  before.  One  thing  ia 
very  remarkable  ;  as  they  at  firfl  were  working,  they  wero 
furprifed  to  fee  the  engine  go  feveral  ftrokes,  ami  very  ^utck 
together,  when,  after  a  fearch,  they  found  a  hole  in  the  j^oof 
wmch  let  the  cold  water  in  to  condenfe  the  fteam  m  the 
infide  of  the  cyhnder,  whereas  before  they  had  always  done 
it  on  the  ontfi^e.  They  ufed  before  to  work  with  a  buof 
in  the  cylinder,  inclofed  in  a  pipe,  which  buoy  rofe  when  tne 
fteam  was  ftrong  and  opened  the  inje^ion,  and  made  4 
ftrokt ;  thereby  they  were  capable  of  only  giviag  fix,  eight* 
or  ten  ftrokes  m  a  minute,  till  a  boy,  Humphrey  Pottery 
who  attended  the  engme,  added  (what  he  cMcdJcogg&n)  t 
catch,  that  the  beam  always  opened,  and  then  it  would  f^ 
15  or  16  ftrokes  a  minute.  But  this  being  perplexed  with 
catches  and  ftrings,  Mr.  Henry  Beighton,  in  an  engine  he 
had  built  at  Newcaftle-upon-Tyne,  in  17 18,  took  them  dl 
away,  but  the  beam  itielf,  and  fupplied  them  in  a  much 
better  manner.**  Since  that  time  no  very  material  altera* 
tions  have  been  made  in  this  fpecies  of  engine,  except  the 
addition  of  the  crank  to  make  it  turn  mills. 

The  French  authors  have  claimed  this  engine  alfo  as  the 
invention  of  their  countryman  Papin,  but  without  any  rca* 
fon  :  Pai>in  had  gained  a  knowledge  of  the  expanfive  force 
of  fleam  in  his  digefler,  and  he  invented  the  mode  of  work- 
ing  the  piflons  ai^  cylinders  by  a  vacuum  and  the  preffufe 
ofthe  atmofphere  {  but  he  was  not  the  firfl  inventor  of  either 
of  thefe.  Otto  Ouericke  and  the  marquis  of  Woroefter 
having  ^covered  the  fame  things  long  before  him ;  and  far- 
ther, tie  had  no  pretenfions  to  claim  Savery's  difcovei^  ef 
the  condenfation  of  fteam,  upon  which  the  engine  of  New- 
cotnen  depends. 

liudera 
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finden  is  by  no  meaas  trmdof  mtritf  we  (hall  therefore  briefly 
defcribe  it^  and  our  readers  will  fee  how  far  it  could  have 
afiiiled  NewcomeO)  fuppofiiifir  him  fully  informed  of  it. 

The  BrR  engine  was  for  the  purpofe  of  tranliDnitting  the 
aftioB  of  m  water-wheel  to  a  ^reat  diftance,  by  means  of  air 
in  ppcs.  Papin  propofed  this  principle  enigmaticallyt  as  a 
new  way  of  raifing  water,  to  the  Royal  Society  in  1685  ; 
9nd  alter  many  iblutions  had  been  given  by  the  Englifli  aca- 
demicianay  he  (hewed  the  real  appBcatioa  and  ufe  of  it»  to 
rsife  water  out  of  a  mine  by  the  power  of  a  river  at  a  con- 
fiderabk  diftance. 

For  this  purpole^  a  water-wh^l  was  to  be  placed  in  the 
river«  to  work  the  piftons  of  two  large  cylinders  of  pumpsj 
frsoi  the  lower  ends  of  each  of  which  ham  pipes  were  con- 
duAed  down  into  the  mine,  to  convey  the  air  into  ImaU 
diefts  or  reoeivers»  which  were  each  fumiihed  with  a  fuc- 
tioB-pipe  and  a  forcing-pipe,  and  valves  to  prevent  the  de- 
Ibent  of  the  water*  By  the  motion  of  the  piltons  of  the 
pioBpsytbe  air  v^as  to  be  alternately  rarefied  and  compreiled  in 
theie  chambers ;  and  thus  he  intended  to  draw  water  into  the 
receptacles  through  the  fudion-pipes^  and  then  force  it  up 
throogb  the  fbrcng-pipe ;  but  he  forgot  that,  in  this  me- 
thod,  the  elafticity  of  the  air  he  employed  would  wholly 
defieat  his  end ;  for  when  the  pifton  of  the  pump  was  de- 
fnScd,  it  would  not  comprefs  the  quantity  of  air  contained 
m  a  loD^  pipe  fufficiently  to  produce  any  fenfible  condenfa- 
tion  to  force  or  raiie  water  out  of  the  receiver ;  nor,  on  the 
other  handy  could  a  fufficient  rarefa6tion  of  the  air  be  pro- 
duced by  the  afceat  of  the  piiion  to  obtain  any  efficient 
fttftion  in  the  receivera. 

Papin  afterwards  made  fome  alterations  to  obviate  the 
Cremona  which  were  urged  by  Dr.  Hooke  and  other  Eng- 
Itm  philofbphersy  and  in  1688  he  publiflied  another  machine 
in  the  A^  Eruditorum,  which  is  more  complete,  and  is  a 
moft  valuable  invention  for  conveying  the  power  of  machines 
to  a  diftanrr.  Within  thefe  few  years  it  has  been  employed 
in  this  country,  though  fecretly,  for  a  very  important  purpofe. 

In  this  method,  the  two  pumps,  which  are  workol  by  al- 
ternate cranks  on  the  axle  ot  the  water-wheel,  are  provided 
with  valves  fimilar  to  thole  of  an  air-pump,  and  they  draw 
air  altematdy  from  the  conveyance-pipe  wnich  leads  to  the 
mine,  fo  as  to  make  a  vacuum  in  the  pipe.  At  the  mine  are 
placed  two  cylinders,  with  piftons  fitted  into  them ;  and  a 
topCf  irfiich  is  £aftened  to  each  of  the  piftons,  is  wrapped 
tmral  times  round  an  axle  or  horizontal  fhaft,  which  is  ex- 
tended over  both  cylinders,  and  is  put  in  motion  by  their 
piftons. 

Upon  the  middle  of  this  axle  is  a  large  wheels  for  the  re- 
ception of  a  cord,  which  defcends  into  Uie  mine,  and  has  at 
each  end  a  bucket ;  therefore,  by  turning  the  axle  firft  one 
way  round,  and  then  the  other,  the  two  buckets  are  alter- 
nately jravm  up  or  lowered  down  in  the  mine,  to  draw  either 
water  or  ore.  The  ropes  from  the  pifton  of  the  cylinders 
are  vrrapped  round  the  axle  in  oppofite  dtredions ;  and  when 
one  pifton  is  preffed  down,  it  will  draw  the  rope  and  turn  the 
axlp,  which  winding  up,  the  other  rope  wiU  draw  up  the  pifton 
of  the  other  cylinoer*  A  fingle  conveyance^pipe  leads  from 
both  the  air-pumps  at  the  water-wheel ;  but  when  the  pipe 
arrives  in  the  mine  it  divides  into  two  branches,  one  for  each 
cylinder  ;  and  at  the  interfedion  of  thefe  branches  a  double^ 
palTaged  cock  is  placed,  which  will  admit  the  air  from  either 
of  the  cylinders  into  the  conveyance-pipe  which  leads  to 
the  air-pompi,  or  it  will  admit  the  atmofpheric  air  into  the 
cylinders ;  and  thefe  paifages  are  opened  alternately  by  the 
cocky  fo  that  whilft  the  air  from  one  cylinder  is  drawing  off 
through  the  conveyan^-pipe  by  the  air-pumps,  the  atmo* 
IjpberiG  air  ihall  have  free  eatraace  to  the  other  cylinder. 


The  conlbquence  will  be,  that  by  the  cofttimai  fo£tioB  of 
the  air«pumps  a  vacuum  will  be  found  under  one  pifton,  and 
the  prcfrure  of  the  atmofphere  will  a^  to  preft  it  down  in 
its  cylinder ;  and  by  the  rope  which  is  attached  to  it  and 
wound  round  the  axle  of  the  wheel,  its  delicent  will  caniie 
the  axle  and  wheel  to  turn  roupd  and  draw  up  the  cord 
which  pafles  over  the  wheel  at  one  fide,  £0  as  to  rai£e  up  one 
bucket  in  the  mine  and  lower  down  the  other ;  but  during 
the  deCcent  of  this  pifton,  the  oth^r  pifton  is  freely  at 
liberty  to  be  drawn  up  in  its  cylinder,  becaufe  the  cock  ad- 
mits the  atmofpheric  air  into  the  (amj? .  When  the  pifton 
under  which  the  vacuum  has  been  made  is  prefted  down  to 
the  bottom  of  its  cylinder,  the  other  pifton  will  be  drawn 
up  to  the  tc^  of  its  cylnder,  by  its  rope  winding  upon-  the 
axle.  In  this  ftate  the  cock  is  turned  the  other  way,  and 
will  then  draw  off  the  air  from  the  cylinder  ii^  which  thi 
pifton  is  at  the  tpp,  and  admit  fceih  air  into  the  cylinder  in 
which  the  pifton  is  s^t  the  bottom.  This  will  caufe  the  av)e 
and  wheel  to  turn  round  in  an  oppofite  dire^on  to  what  it 
did  before,  and  draw  up  the  oppofite  bucket  from  the  mine. 

In  this  way  a  conftant  reciprocation  of  the  motion  of  the 
axle  is  kept  up,  and  the  power  of  the  water«wheel  is  tranf- 
mitted  limply  by  the  conyeyance-pipe  to  any  required  dif- 
tance,  whm,  by  ufing  a  larger  or  imaller  cylinder,  it  may  he 
made  to  z€t  with  any  required  force.  The  inventor  pro* 
pofed  this  method  to  be  ufed  to  convey  the  power  of  the 
water-wheels  in  the  Seine  to  work  pumps  at  Verlailks»  inftead 
of  the  cumberfome  machinery  employed  at  Marly  for  con* 
veyinflr  the  motion ;  and  it  is  rathor  furprifing  that  fo  fimple 
and  advantageous  a  method  fliould  have  remained  fo  leog  no* 
gleAed  and  unknown,  that  even  now,  when  its  efie&s  are  pub* 
Bdy  exhibited,  the  means  are  not  known.  The  only  mi» 
provement  upon  the  method  of  Papin,  which  it  is  neceflary 
to  put  in  pra&ice,  is  to  have  a  receiver  cmt  air-chamber  near 
the  cylinders,  to  be  kept  exhaufted  bv  the  pumps ;  and  this 
being  of  fufficient  capacity  the  air  wiU  ruih  into  it»  and  be 
taken  away  from  beneath  the  pifton  the  inftant  the  cock  is 
opened ;  whereas  vrithout  it,  it  would  be  drawn  off  mofs 
flowly  by  the  pumjM.  If  the  conveyance^pipe  is  nude 
of  large  dimenfions»  it  will  effeft  the  fame  end  m«ft  conp 
pletely. 

De/crifiion  tf  the  jttmo^bmc  JSt^m. — Our  readets  bring 
now  acquainted  vrith  the  principle  of  Newoemen's  engiiie^ 
we  (hall  proceed  to  defcribe  it  in  the  ftate  to  which  it  was 
brought  by  Mr.  Bei^hton,  and  which  for  more  tlym  half  a 
century  was  the  ftandard  engine  for  raifing  v?ater  frooLmines» 
See  the  perfpefkive  view  in  P/n^  II.  &,  i.  which  represents 
the  engine  complete,  the  frant  wall  of  the  houfe  beiog  fvp* 
poied  to  he  removed  to  fliew  the  interior. 

A,  the  fire-place  under  the  boiler  for  raifing  the  fteao^ 
and  the  afli-hok  below  it. 

B,  the  boiler,  made  of  iron  plates :  it  is*  filled  with  water 
about  three  feet  above  the  bottom. 

C  the  fteam-pipe,  through  which  the  fleam  paffes  from 
the  boiler  into  the  receiver. 

D,  the  receiver,  a  cbfe  iron  vefid  or  box,  in  which  is  the 
regulator  or  fteam*cock,  which  opens  and  fhuts  the  hole  of 
communication  with  the  cylinder  at  each  ftroke. 

E  is  the  communication-pipe,  between  the  receiver  and 
the  cylinder ;  it  rifes  five  or  fix  inches  up  in  the  infide  of  the 
cylinder  above  the  bottom,  to  prevent  the  injeacd  water 
from  defcending  into  the  reoriver. 

F,  the  cylinder  of  caft-iron,  about  ten  feet  long,  bored 
fmooth  in  the  infide ;  it  has  a  broad  fianch  m  the  middk,  on 
the  outfide,  by  which  it  is  fupported  when  hunij  between 
the  cylinder-beams,  which  extend  acrofs  the  houie»  and  are 
let  into  the  fidc-walL  q  ^ 
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'  G»  the  piftoHy  made  to  fit  the  cylinder  ezaftij,  but  with 
liberty  to  Aide  up  and  down ;  it  has  a  flanch  riung  four  or 
five  inches  upon  its  upper  furfacey  between  which  and  the 
fide  of  the  cylinder  a  quantity  of  junk  or  oakum  is  fluffed, 
and  kept  down  by  weights,  to  prevent  the  entrance  of  air 
or  water,  and  the  efcape  of  fteam. 

H,  the  chain  and  pifton-ihank,  by  which  it  is  connefted 
to  the  working  beam  by  an  arc  of  a  circle. 

I  I,  the  working  beam  or  lever,  workin?  on  its  centre, 
in  the  manner  of  a  fcale-beam ;  it  is  made  oi  two  or  more 
large  logs  of  timber,  bent  together  at  each  end,  and  kept 
at  the  diftance  of  eight  or  nine  inches  from  each  other  in  the 
middle  by  the  gudgeon  or  centre,  as  reprefented  in  the  plate. 
The  arch-heads  I,  I,  at  the  ends  of  the  beam,  arc  for  giving 
a  perpendicular  diredion  to  the  chains  of  the  pifton  and 
pump-rods,  which  are  fufpended  at  the  oppofite  ends. 

K,  the  pump-rod,  which  works  in  the  great  fucking- 
pump  L,  and  draws  the  water  from  the  bottom  of  the 
mine  to  the  furface. 

M,  a  ciftern,  into  which  the  water  drawn  out  of  the  pit 
is  condu6ied  by  a  trough,  fo  as  to  keep  it  always  full,  and 
the  fuperfluous  water  is  carried  off  by  another  trough. 

N,  the  jack-head  pump,  which  is  a  fmaller  fucking-pump, 
wrought  by  a  fmall  lever  or  working  beam,  by  means  of  a 
chain  conne6led  to  the  g^at  beam  or  lever  near  the  arch  gf 
at  the  inner  end ;  and  the  rod  of  the  pump  N  is  fufpended 
by  a  chain  at  the  outer  end.  This  pump  commonly  ftands 
near  the  comer  of  the  front  of  the  houfe,  and  raifes  a 
column  of  water  up  to  the  cidern  O,  into  which  it  is  con- 
duced by  a  trough. 

O)  the  jack-head  ciftem,  for  fupplving  the  injeCion  ;  it  is 
always  kept  full  by  the  pump  N,  and  is  fixed  fo  high  above 
the  cyhnder  bottom,  as  to  give  the  jet  of  injection  a  fufficient 
Telocity  into  the  cylinder  when  the  cock  is  opened.  This 
ciftern  has  a  wafte-pipe  on  the  oppofite  fide  for  conveying 
away  the  fuperfluous  water. 

P  P,  the  injedion-pipe,  of  two  or  three  inches  diameter, 
which  defcenda  from  the  ciflem,  O,  to  the  injedion-cock  r, 
after  paifine  which  it  turns  up  in  a  curve  at  the  lower  end, 
and  enters  the  cylinder  bottom.  It  has  a  thin  plate  of  iron 
ferewed  upon  the  end  dy  which  is  within  the  cylinder,  with 
three  or  four  ajutage  holes  in  it,  to  caufe  the  jet  of  cold 
water  from  the  jack-head  ciflern  to  fijr  up  in  as  many 
ft  reams  again  fi  the  under  furface  of  the  piflon,  and  condenfe 
the  fteam  contained  in  the  cylinder  each  ftroke,  when  the  in- 
je^on-cock  is  open. 

ey  a  valve  upon  the  upper  end  of  the  inje6\ion-pipe,  which 
is  ftiut,  to  prevent  wafte  of  water  by  leakage  when  the  engine 
ftands  flill ;  but  before  the  engine  is  fet  to  work,  this  valve 
mufl  be  lifted  up,  and  kept  open  by  a  firing. 

/,  a  fmall  pipe,  which  branches  off  from  the  injeftion- 
pipe,  and  has  a  cock  to  fupply  the  pifton  with  a  little  water 
to  keep  it  air-tight. 

Q,  the  working  plug,  fufpended  by  a  chain  to  the  fmall 
arch,  gy  of  the  working  beam.  It  is  ufually  a  heavy  piece  of 
timber,  with  a  flit  vertically  down  its  middle,  and  holes 
bored  horizontally  through  it  to  receive  pins,  for  the  pur- 
pofe  of  opening  and  (hutting  the  injeCion  and  iteam-cocks, 
as  it  alcends  and  defcends  by  the  motion  of  the  working 
beam. 

by  the  handle  of  the  fleam-cock  or  regulator.  It  is  fixed 
to  the  regulator  by  a  fpindle,  which  comes  up  throuflrh  the 
top  of  the  receiver.  The  regulator  itfelf  is  a  fedlorial  platt 
of^brafs,  fhaped  like  a  fan,  which  is  moved  horixontally  by 
the  handle  hy  and  opens  or  (huts  the  communication  at  the 
lower  end  of  the  pipe  £,  within  the  receiver.  It  is  repre* 
Rented  feparately  in  the  plate  by^«  a. 


i  f,  the  fpannefy  which  is  a  long  rod  or  bar  of  iron,  for 
communicating  motion  to  the  handle  of  the  regulator,  to 
which  it  is  fixed  by  means  of  a  flit  in  the  btter,  and  fome 
pins  put  through  to  faften  it. 

i/,  the  vibrating  lever,  called  the  tumbling.bob,  or  the  Y, 
having  the  weight  k  at  one  end,  and  the  two  forked  legs  at  the 
other  end,  like  the  letter  j^  turned.  It  is  fixed  to  an  horizontal 
axis,  moveable  about  its  centre  pins,  or  pivots,  m,  n,  and  is 
put  in  motion  by  means  of  the  two  fhanks  o,  /,  f:xed  to  the 
fame  axis,  which  are  alternately  raifed  and  depreffed  by  means 
of  two  pins  in  the  working  plue,  and  the  bob  or  weight 
at  the  top  of  the  Y  is  thrown  backwards  and  forwards ; 
one  pin  on  the  outfide,  depreffing  the  (hank  0,  throws  the 
loaded  end,  i,  of  the  Y  from  the  cylinder  into  the  pofition 
reprefented  in  the  plate,  and  caufes  the  leg,  /,  of  the  fork 
of  the  Y  to  flrike  againft  the  end  of  the  fpanner,  which 
forcing  back  the  handle  of  the  regulator  or  fleam-cock 
opens  the  communication,  and  permits  the  fleam  to  fly  into 
the  cyhnder.  The  piflon  immediately  rifes  by  the  weight 
of  the  pump -rod,  on  the  admiflion  of  the  fleam :  the  motion 
of  the  working  beam,  1 1,  alfo  raifes  the  working  plug  ; 
and  another  pin,  which  goes  through  the  flit,  raifes  the 
fliank,  /,  of  the  axis,  which  throws  the  end,  i,  of  the  Y 
towards  the  cylinder,  and  the  leg  of  the  fork,  ftriking  the 
end  of  the  fpanner,  forces  it  forwards,  and  (huts  the  regu- 
lator or  fleam-cock. 

y  r  is  the  lever  for  opening  and  fliutting  the  injeftion- 
cock,  called  the  F.  It  lus  a  rack  or  toothed  fcHor 
fixed  upon  its  axis,  which  takes  the  teeth  of  a  pinion,  fixed 
on  the  top  of  the  pluff  or  key  of  the  inje£lion-cock. 
When  the  working  plug  has  afcended  nearly  to  its  greateft 
height,  and  fhut  the  regulator,  as  above  defcribed,  a  pia 
catches  the  end,  p  of  the  F,  and  raifes  it  up,  which  opens 
the  inje^ion-cock,  and  admits  a  jet  of  cold  water  to  fly 
into  the  cylinder,  and  condenfing  the  fleam,  makes  a  vacuum 
within.  Then  the  preflure  of  the  atmofphere,  forcing  down 
the  piflon  into  the  cylinder,  caufes  the  plug-frame  to  de- 
fcend,  and  another  pin  fixed  in  it  catches  the  end  of  the 
lever,  ^,  in  its  defcent,  and  by  prelfing  it  down  fhuts  the  injec- 
tion-cock ;  at  the  fame  time  the  regulator  is  opened  to  ad- 
mit  fleam,  and  fo  on  alternately ;  that  when  the  regulator 
is  fhut,  the  inje£lion-cock  (hall  be  open,  and  when  the 
former  is  open,  the  latter  (hall  be  fhut. 

R,  the  edu^ion-pipe,  to  convey  away  the  water  which  is 
inje6led  into  the  cyhnder  at  each  Rroke ;  its  upper  end  is 
even  veith  the  cylinder  bottom,  and  its  lower  end  has  a  lid 
or  cover,  moveable  on  a  hinge,  which  ferves  as  a  valve  to 
let  out  the  injefted  water,  and  (huts  clofe  each  flroke  of 
the  engine,  to  prevent  the  water  being  forced  up  again 
when  the  vacuum  is  made. 

S,  the  hot-well,  which  is  a  fmall  ciftem  made  of  planks, 
to  receive  all  the  wafte  water  from  the  cylinder,  and  keep 
it  in  referve  for  feeding  the  boiler,  to  fupply  the  wafte  oc- 
cafioned  by  the  continual  evaporation  of  the  fteam. 

T,  the  feeding.pipe,  to  fupply  the  boiler  with  water 
from  the  hot-well.  It  has  a  cock  to  let  in  a  large  or  fmall 
quantity  of  water,  as  occafion  requires,  to  make  up  for 
what  is  evaporated :  it  goes  nearly  down  to  the  boiler  bot- 
tom, fo  that  the  lower  end  is  always  immerfed  in  water. 

U,  two  gauge-cocks,  in  the  upper  ends  of  two  pipes 
which  defcend  into  the  boiler ;  one  is  deeper  than  the 
other :  their  ufe  is  to  try  when  a  proper  quantity  of  water 
is  in  the  boiler,  for  upon  opening  the  cocks,  it  one  gives 
fteam  and  the  other  vrater,  it  is  right,  becaufe  the  intended 
level  of  the  water  in  the  boiler  is  between  the  ends  of  the 
two.     If  they  both  give  water  there  is  too  much. 

W  is  the  man-bole ;  it  is  a  plate  which  is  ferewed  over 

a  hole 
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a  hole  ou  the  fide  of  the  boiler,  to  dlow  a  paffage  into  fo  that  the  fteam  was  ifluin?  by  the  fafety-Talve»  which  it 

it  for  the  coovemence  of  cleaning  or  repairing.  in  the  top  of  the  boiler.    The  opening  of  die  fteam-cock 

X»  the  fteam-dack  or  pnppet-Talve,   which  ia  a  braft  puts  an  end  to  this  at  once,  becaufe  the  cold  cylinder  draws 

val^e,  on  the  top  of  the  pipe  opening  into  the  boiler,  to  let  off  the  fteam  from  the  boiler  with  aftonifhiog  rapidity, 

off  the  fteam  when  it  m  too  ftron^.     It  is  loaded  with  until  it  becomes  heated  fo  as  not  to  condenfe. 
lead  at  the  rate  of  one  pound  to  an  inch  fquare ;  and  when        When  the  manager  of  the  enme  perceives  that  not 

the  fteam  is  nearly  ftrong  enough  to  keep  it  open,  it  will  only  the  blaft  at  the  fnifting.valve  is  ftrong  and  fteady,  but 

do  for  the  working  of  toe  enffine.  that  the  boiler  ia  fully  fupplied  with  fteam  of  a  proper 

gy  the  fnifting-valve^  by  which,  at  every  afeent  of  the  ftrength^  which  apfpears  by  die  renewal  of  the  difcharge  at 

pifton,  the  air  is  ^fcharged  from  the  cylinder  which  vras  the  fifety-valve,  the  engine  is  ready  for  ftarting.     He  now 

admitted  with  the  i^e&ion,  and  would  otherwife  obftruA  lifts  up  the  handle  o  orpy  till  the  tumbling-bob,  Y,  fails  over 

the  due  operation  of  the  engine.  the  perpendicular  towards  the  cylinder,  and  its  leg  ftriking 

/  /,  the  cylinder  beams,  which  are  ftrong  girders  going  the  crou-pin  of  the  fpanner,  i,  draws  it  forwards,  and  ftiuta 

through  the  houie,  for  (i4>poffting  or  rather  keeping  down  the  fteam-regulator ;  at  the  fame  inftant  he  lifts  up  the 

the  cylinder.  handle,  q^  of  the  F,  which  opens  the  injedion^ock.     The 

Vf  the  cylinder  cup  of  lead  fMrroundsng  the  top  of  the  preffure  of  the  column  of  water  in  the  injedion-pipe,  P, 

cylinder,  to  prevent  the  water  upon  the  pifton  from  flafliing  immediately  forces  fooM  water  through  thefpout  i/,  by  the 

over  when  it  rifea  too  high*  jets* 

w,  the  wafte-pipe,  which  coodu£ksthe  fnpcrfluoua  water        The  cold  water  coming  in  contad  with  fome  of  the  pure 

from  the  top  of  the  cylinder  to  the  hot-well.  vapour,  which  now  ftlls  the  cylinder,   condenfes  it,  and 

X  jp,  ipEon  ban,  called  the  catch^pins,  fixed  horizontally  thus  makes  a  partial  void^  into  which  the  more  diftant  fteam 

through  each  arclv-head  to  ftrike  the  floor,  and  prevent  the  immediately  expands ;  and  by  this  very  ezpanfion  its  capa* 

beam  defcendtng  too  low,  in  cafe  the  chains  at  either  end  city  for  heat  is  increafed  ;  or,  in  other  words,  as  it  grows 

fliould  break,  or  if  the  engine  makes  too  lone  a  ftroke*  cold,  it  abftradks  the  heat  more  powerfoUy  from  the  fteam 

jjp  two  ftronsr  wooden  fpring^,  to  weaken  the  blow  fituated  immediately  beyond  it. 
given  by  the  catco-pins,  when  the  Itroke  is  too  long.  In  this  expanfion  and  refrigeration  the  fteam  is  itfelf 

s  K,  two  fridion-wheels  or  fedors,  on  which  the  gud«  partly  condenfed  or  converted  into  water,  and  leaves  a  void, 

feons,orcentretof  the  great  beam,  are  fttpported;  they  are  into  which  the  circumjacent  fteam  immediately  expands, 

the  thM  or  foutth  pact  of  a  circle,  and  move  a  little  each  and  produces  the  fame  tSc€t  on  the  fteam  beyond  it :  and 

way  as  the  beam  vibrates*  thus  it  happens,  that  the  abftradion  of  a  fmall  quantity 


ufe  is  to  diminiA  the  friftion  of  the  axis,  which  qi  heat  from  an  inconfiderable  mafs  of  fteam  produces  a 

being  aeceflaiily  very  large  for  fo  heavy  a  lever,  would  condenfimon   throughout  a  cylinder  vrhich  is  very   ex- 

othnrwife  bl  very  great.  tenfive. 

Operaiim  of  tie  Atmo^berlc  £mrsnr.----When  this  engrine        What  remains  in  the  crlinder  no  longer  balances  the 

is  to  be  fet  to  work,  the  boiler  muft  be  filled  about  two  or  atnaofpheric  prefiiire  on  the  furface  of  Uie  water  in  the 

three  feet  deep  with  water,  and  a  Wge  fise  made  under  it  \  injedion-ciftern,  and,  therefore,  the  water  fpouts  rapidly 

and  when  the  fteam  is  heated  to  be  of  fdfident  ftrtngth  to  through  the  holes  d^  by  the  joint  adion  of  the  column  P, 

exert  a  prefiiire  of  about  one  pound  beneath  each  fquare  inch  and  the  unbalanced  premire  of  the  atmofphere ;  at  the  fame 

of  the  fafety-valve,  it  will  lift  i^p  the  valve  and  efeape.  The  time  the  fnifting-valve  /,  and  the  edu'^ien-valve  R,  are  ftiut 

water  la  the  bailer  being  fuppofedto  be  in  a  ftrong  ftate  by  the  external  preffure  of  the  atmofphere,  and  prevent 

of  ebullition,   and  the  fteam  iffuing  by  the  ikfoty-valve,  the  entrance  of  air  or  water  into  the  cylinder.    The  ve- 

we  will  cooCdor  the  machine  in  a  ftate  ot  reft,  having  both  locity  of  the  injeftion-water  muft  therefore  rapidly  increafe, 

the  fteaaghcock  and  injedioa-cock  fliut*  Tfaereftingpofition  and  the  jets  dafli  againft  the  bottom  of  the  pifton,  and  be 

or  attitude  of  die  machine  is  fnch  as  appears  in  the  draw*  foatteied  through  the  whole  capacity  of  the  cy Under.     In  a 

isg,  the  pump'^'oda,  K,  preposiderating  by  their  weight ;  very  fliart  fpace  of  time  therefrom,  the  condenfation  of  the 

aM  the  great  pifton  being  drawn  to  the  top  of  the  cy-  ftesun  becomes  univerfal,  and  the  elafticity  of  what  remains  is 

finder.  very  fmall.  The  whole  preffure  of  the  atmofphere,  therefore, 

The  man  who  attends  the  engine  depeefles  the  handle/,  being  exerted  on  the  upper  furfru:e  of  the  pifton,  while 

fo  as  to  throw  the  tumbling-bob  into  the  pofition  of  the  there  is  hardly  any  on  its  under  fide,  if  the  load  on  the 

^ure  ;  and  the  leg  of  the  fork  thnifting  back  the  fpanner  outer  end  of  the  working-beam  is  inferior  to  this  preffnre, 

M,  opens  the  R|muton  ob  fteam«cock,  vraenthe  fteam  from  it  muft  yield  to  it.    The  pifton  G  muft  defcend,  and  the 

the  boiler  imm^at^  mihea  ia,  and  flying  all  over  the  cy*  pump-pifton  k  muft  afcend,    bringing  along  with  it  the 

finder,  will  mix  witk  the  air :  much  will  be  condenfed  by  water  of  the  mine ;  but  the  motion  does  not  begin  at  the 

the  cold  frirface  of  the  cylinder  and  pifton,  and  the  water  inftant  the  injection  is  made» 

produced  from  it  will  trickk  down  tne  fidies,  and  run  off        The  pifton  vras  kept  at  top  by  /the  preponderancy  of  the 

at  the  edu&ion-pipe,  R,  aa  foon  as  any  quantity  is  accu-  outer  end  of  the  vrorking  beam  and  the  load  of  water  in 

Bulated.     Thb  condenbtion  and  vrafte  of  fteam  vrill  con«  the  pumps,  and  it  muft  remain  there,  till  the  difference  be- 

tmoe»  till  the  u^iole  cylinder  and  pifton  am  made  as  hot  tween  the  elafticity  of  the  fteam  below  it,  and  the  preflure 

as  boiling  water*  "  of  the  atmofphere,  exceed  this  preponderancy.    There  muft. 

When  this  happens,  the  fteam  will  begin  to  open  the  therefore,  be  a  fmall  fpace  of  time  between  the  beginning  of 

fiiifting-valve  /,  and  iffue  through  the  pipe ;  at  firft  flowly  the  condenfation  and  the  beginning  of  the  motion  :  this  is 

and  very  cloudy,  bein^  mixed  with  much  air,  the  cloudv  very  fmall,  not  exceeding  the  third  or  fourth  part  of  a 

appearance  of  fteam  bemff  always  owing  to  its  mixture  witB  fecond ;  but  it  may  be  very  dtiHndly  obferved  by  an  atten- 

coouoBon  air«     The  blaft  at  /  will  g^ow  ftronger  by  de-  tive  fpcdator,  who  may  perceive,  that  the  inttant  the  injec- 


gvses,  and  more  tranfyarent,  having  already  carried  off  the  tion^ock  is  opened,  if  the  cyUnder  has  the  flighteft  yielding 

greateft  part  of  the  common  air  which  filled  the  cylinder*  in  its  fufpenfion,  it  will  heave  upwards  a  little  by  the  pr^i- 

We  fuppofied,  at  firft»  thai  the  water  was  boiling  brifldy*  fore  of  tbe  air  oo  the  bottom.    Its  own  weight  ia  not  at  all 
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equal  to  this  preflure ;  and  inilead  of  its  beiiifi;  neceflary  to 
fupport  it  by  a  ttroDg  floors  it  mull  be  kept  down  by  large 
beamsy  loaded  at  the  end  with  heavy  walls.  This  heaving 
of  the  cylinder  (hews  the  inftantaneous  commencement  of  the 
condenfation ;  and  it  ia  not  till  after  this  has  paflbd,  that 
thepiiton  is  feen  to  ftart,  and  begins  to  defcend. 

The  motion  muft  continue  till  the  ^at  pifton  reaches  the 
bottom  of  the  cylinder*  becaufe  it  is  not  like  the  motion 
which  would  take  pbce  in  a  cylinder  of  air  rarefied  to  the 
{ame  degree.  In  this  latter  cafe,  the  impelling  force  would  be 
continually  diminifhedy  becaufe  the  capacity  of  the  cylinder 
diminifhing  by  the  defcent  of  the  pifton,  the  air  in  it  would 
continually  become  more  denfe  and  elaftic*  until  the  pifton 
would  ftop  at  a  .certain  height,  where  the  elafticity  of  the 
included  air,  together  with  the  load  at  K,  would  balance  the 
atmofpherical  preflure  on  the  pifton.  But  when  the  con- 
tents of  the  cylinder  are  pure  vapour,  and  the  continued 
ftream  of  injeaed  cold  water  keq>8  down  its  temperature 
to  the  fiame  pitch  as  at  the  beginning,  the  elafticity  of  the 
remaining  fteam  can  never  increafe  by  the  defcent  of  the 
pifton,  nor  exceed  what  correfpOnds  to  the  temperature, 
according  to  our  table.  The  impelling  or  accelerating 
force,  therefore,  remains  the  fame ;  and  the  defcent  of  the 
pifton  will  be  accelerated  almoft  uniformly,  unlefs  there  is 
an  increafe  of  refiftance,  arifing  from  the  nature  of  the 
work  performed  by  the  other  end  of  the  beam.  And 
it  may  be  frequently  obferved  in  a  good  fteam-engine, 
yrhere  every  part  is  air-tight,  that  if  the  cylinder  has  been 
completely  purged  of  common  air  before  the  fteam^cock 
as  Ihut,  and  if  none  has  entered  fince,  the  pifton  will  defcend 
to  the  very  bottom  of  the  cylinder.  It  (ometimes  happens* 
by  the  great  pump  drawing  air,  or  fome  part  of  the  com- 
munication-chains giving  way,  that  the  pifton  defcends 
with  fuch  violence  as  to  beat  out  the  bottom  of  the 
cylinder  with  the  blow,  and  it  is  to  prevent  this  accident 
tliat  the  catch-pins  are  applied  at  the  end  of  the  beam. 

When  the  manager  fees  the  pifton  as  low  as  he  thinks 
proper,  he  ftiuts  tl£  injedion-cock,  by  deprefling  the  lever 

5;  and  at  the  fame  time  he  opens  the  regulator,  by  forcine 
own  the  handle  9,  which  overfets  the  tumbling-f>ob,  and 
its  leg  catching  the  crofs-pin  of  the  fpanner*  i,  opens  the 
regulator. 

The  fteam  has  been  accumulating  above  the  water  in  the 
boiler  during  the  whole  time  of  the  pifton's  defcent.  The 
moment,  therefore,  that  the  fteam-cock  is  opened,  the 
fteam,  having  an  elafticity  of  rather  more  than  one  pound 
fer  fquare  inch  greater  than  that  of  the  air,  rulhes  into 
the  cylinder,  when  it  immediately  blows  open  the  fnifting- 
valves,  and  affifts  the  water  which  had  come  in  by  the  former 
inje^on,  and  what  arofe  from  the  condenfed  fteam,  to 
defcend  by  its  own  weight  through  the  edudion-pipe  S» 
and  open  the  valve  to  run  out  into  the  hot-well  R. 

This  water  is  nearly  boiling-hot,  or  at  leaft  its  furface ; 
for  while  lyin^  in  the  bottom  of  the  cylinder,  it  will  con- 
denfe  fteam  tul  it  acquires  this  temperature,  and  therefore 
cannot  run  down  till  it  will  condenfe  no  more.  There  is 
a  caufe  of  fome  wafte  of  fteam  at  its  firft  admiifion,  in  order 
to  heat  the  infide  of  the  cylinder,  and  the  injefted  water,  to 
the  boiling  temperature  ;  but  the  fpace  being  fmall,  and 
the  whole  being  already  very  warm,  it  is  very  foon  done ; 
and  when  things  are  properly  conftru6ted,  little  more  is 
wanted  than  what  wiU  warm  the  cylinder ;  for  the  eduftion- 
pipe  is  made  of  large  dimenfions,  and  receives  fome  of  the  in- 
jeoion-water  even  during  the  defcent  of  the  pifton,  and  this 
portion  will  be  removed  out  of  the  way  of  the  fteam. 

The  firft  effied  of  the  entering  fteam  is  of  great  fervice  ; 
it  drives  out  of  the  cylinder  the  vapour  which  it  finds  there. 


This  is  feldom  pure  fteam,  or  watery  vapour,  becaufe  all 
water  contains  a  quantity  of  air  in  a  ftate  of  chemical  union  $ 
but  the  union  is  only  feeble,  and  a  boiling  heat  is  fuffident 
for  difengaging  the  greateft  part  of  it,  hj  ipcreafing  its 
elafticity.  It  manr  alfo  be  dilengaged  by  iimply  removing 
the  external  preflure  of  the  atmofphere.  This  is  clourly 
feen  when  we  expofe  a  elafs  of  water  in  an  ezhaufted  re- 
ceiver. Therefore  the  fmall  fpace  below  the  pifton  con- 
tains watery  vapour,  mixed  with  all  the  air  whicn  had  been 
difengaged  from  the  water  in  the  boiler  by  ebullition,  and 
all  that  was  feparated  from  the  injedion-water  by  the  dimi- 
nution of  external  preflure,  in  addition  to  any  which  may 
enter  by  leakage. 

Let  us  now  confider  the  ftate  of  the  pifton,  when  fetting 
out  on  its  return ;  as  it  is  evident  that  it  will  ftart,  or  begin  to 
rife  by  the  counter-weight,  the  moment  the  fteam-cock  is 
opened ;  for  at  that  inftant  the  excefs  of  atmofpherical  pref- 
fure,  by  which  it  was  kept  down  in  oppofition  to  the  prew 
ponderancY  of  the  outer  end  of  the  beam,  is  diminifhed. 
At  the  firn  inftant  of  the  return  of  the  pump^rods,  they 
draw  up  the  pifton  with  great  violence,  all  the  vreight  of  the 
water  in  the  pumps  z€tmg  in  addition  to  the  counter- weight ; 
but  the  fallm^  of  the  lower  valves  in  the  pumps,  after  an 
inch  or  two  of  motion,  arrefts  the  further  deteent  of  the 
water,  and  bears  the  weight  of  the  colunm  of  water ;  and 
after  this  the  pifton  will  rife  gradually  by  the  a&ioo  of  the 
counter-weight. 

The  adion  of  the  counter-weight  is  very  different  in  the 
two  motions  of  the  engine ;  for  while  the  engine  is  making 
a  working  ftroke,  it  is  lifting  not  only  the  column  of  water 
in  the  pump,  but  the  abfolute  vreight  of  the  bucket-rods 
alfo ;  and  while  the  pump-rods  are  defcendinjE.  there  is  a 
diminution  of  the  counter-weight,  by  the  whofi^^vmeight  loft 
by  the  immerfion  of  the  rod  m  water.  The  wooden  rods 
which  are  j;enerally  ufed  being  foaked  in  water,  and  joined 
by  iron  i&aps,  are  heavier,  and  but  a  little  heavier,  than 
vrater,  and  they  are  generally  about  one-third  of  the  bulk 
of  the  water  in  the  pumps. 

By  this  counter-weight  the  pifton  is  dravni  upwards}  and 
it  vrould  even  rife,  alUiough  the  fteam  which  is  admitted 
was  not  quite  fo  elaftic  as  common  air. 

Suppofe  the  mercury  in  the  barometer  to  ftand  at  30 
inches,  and  that  the  preponderancy  at  the  outer  end  of  the 
beam  was  equal  to  -^th  of  the  preflure  of  the  air  on  the 

Sifton,  the  pifton  would  not  rife  until  the  elafUcity  of  the 
eamvras  equal  to  30— -^  that  is,  to  26^  inches  nearly;  but 
if  the  fteam  was  juft  equal  to  this  quantity,  the  pifton  would 
rife  as  faft  as  the  fleam  of  that  denfity  could  be  fupplied  to 
the  cylinder  through  the  fteam-pipe ;  and  on  this  fuppo- 
fition,  the  velocity  of  the  afcent  would  depend  on  the  velocity 
of  that  fupply.  But  this  is  not  the  cafe  in  pra^kice,  becaufe 
the  fteam  muft  be  ibronger  than  the  air,  in  order  to  blow 
out  and  difcharge  the  air ;  it  will  therefore  enter  the  cylin- 
der without  any  effort  on  the  pifton  to  draw  or  fuck  it  in* 
At  the  fame  time,  the  counter-weight  muft  not  be  fo  grreat  at 
to  draw  up  the  pifton  with  that  force  which  will  caufe  a 
fu£Hon  within  the  cylinder  greater  than  the  fteam-pipe  can 
fupply,  or  it  would  diminifli  the  prefTure  of  the  fteam  vrithin 
the  cylinder  lower  than  the  atmofphere,  and  prevent  it  from 
fnifting  or  blowing  out  the  air. 

In  filling  the  cylinder  with  fteam,  it  will  require  a  much 
more  copious  fupply  of  fteam  than  merely  to  fill  up  the 
fpace  left  by  the  afcent  of  the  pifton ;  for  as  the  defcent  of 
the  pifton  was  only  in  confequence  of  the  vacuum  occa- 
fioned  by  the  interior  of  the  cylinder  beinff  fufficiently 
cooled  to  condenfe  the  fteam,  this  cooled  Torface  muvt 
be  again  prefented  to  the  fteam  during  the  rife  of  the 
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pifttey  and  mnft  condeafe  ftetm  a  fecond  time.    The  pifton  to  admit  the  air.     If  the  flame  is  conduded  in  a  flue  or 

cannot   rife  another  inch^  till  that  part  of  the  cylinder  chimney  round  the  outfide  of  the  boiler,  or  in  a  pipe  round 

^Hiich  the  pifton  has  already  quitted  has  been  wanned  up  the  infide  of  it,  it  ought  to  be  gradually  diminiflied  from  its 

to  the  boilmg  point,  and  much  fteam  muft  be  expended  in  entrance  at  the  furnace  to  its  egrefs  at  the  chimney ;  and  the 

tills  warming ;  for  the  inner  furface  of  the  cylinder  muft  not  fedion  of  the  chimney  at  that  place  fliould  not  exceed  the 

only  be  raifed  to  the  beat  of  boiling  water  while  the  pifton  feflion  of  the  flue  or  pipe,  and  (hould  alfo  be  fomewhat  lefs 

nfesy  but  muft  alfo  be  made  perieffly  dry  ;  and  the  film  of  at  the  chimney-top. 

water  left  on  it  by  the  afcending  pifton  muft  be  completely        The  boiler  or  veflel,  in  which  the  fteam  is  made  by  tlie 

CTEporated,  otherwile  it  will  contmue  to  condenfe  fteam.  force  of  fire,  may  be  formed  of  iron  plates,  or  copper,  or  of 

On  this  account,  although  the  counter- weight  is  not  ne-  c aft-iron,  the  bottom  being  of  fuch  materials  as  can  withf^and 

ceflary  to  fuck  in  the  fteam,  the  moving  force  during  the  the  effe^s  of  the  fire,  and  have  fufiicient  ftrength  to  retain 

afbent  of  the  pifton  muft  be  confidered  as  refulting  chiefly,  the  elaftic  force  of  the  fteam.    It  may  be  confi&red  as  con- 

if  not  folely,  nom  the  preponderating  weight  of  tne  great  fifting  of  two  parts ;  an  upper  part,  which  is  expofed  to 

pump-rods ;  and  this  force  is  expended  partly  in  return-  the  fteam,  and  an  under  part,  which  is  expofed  to  the  fire. 

mg  the  fteam-pifton  to  the  top  of  the  cylinder,  where  it  The  form  of  the  latter  fliould  be  fuch  as  ^o  receive  the  full 

may  be  again  prefied  down  by  the  air,  and  make  another  force  of  the  fire  in  the  moft  advantageous  manner,  fo  that  a 

woriung  ftroke  by  raifing  the  pump-rods ;  and  partly  in  re-  certain  quantity  of  fuel  may  have  the  greateft  pofiible  effed 

tttmio|r  the  pump-buckets  into  their  places  at  the  bottom  in  heatin?  and  evaporating  the  water ;  which  is  beft  done  by 

of  their  refpe6^ive  working  barrels,  in  order  that  they  may  making  the  fides  cylindrical,  and  the  bottom  a  little  concave, 

alfo  make  another  working  ftroke.  This  latter  requires  force  and  then  condu6ting  the  flame  by  an  iron  flue  or  pipe  round 

iodependeiit  of  the  fri^on  and  inertia  of  the  moving  parts ;  the  infide  of  the  bouer,  beneath  the  furface  of  the  water,  be- 

for  each  bucket  muft  be  puflied  down  through  the  water  fore  it  reaches  the  chimney.    For  by  this  means,  after  the  fire 

in  the  harrel,  which  muft  lift  up  and  rife  through  the  valves  in  the  furnace  has  heated  the  water  by  its  eftie^  on  the  bot- 

in  the  backet  with  a  velocity  proportioned  to  the  velocity  tom,  the  flame  heats  it  again  by  the  pipe  being  wholly  in- 

ol^the  bucket,  in  the  fame  degree  as  the  area  of  the  pump-  eluded  in  the  water,  and  having  every  part  of  its  furface  in 

harrel  is  proportibned  to  the  opening  of  the  valves  through  contact  with  it ;  which  is  preferable  to  carrying  it  in  a  flue 

which  the  water  muft  pafs.  or  chimney  round  the  outnde  of  the  boiler,  as  a  third  or  a 

Fromthisffeneralconfiderationof  the  afbent  of  the  pifton,  half  of  the  furface  of  the  flame  only  can  be  in  contaft 

«e  may  fee  tnat  the  motion  difiiers  greatly  from  the  defcent ;  with  the  boiler,  the  other  being  fpent  upon  the  brick-work. 

ft  can  nardly  be  fuppofied  to  accelerate,  even  if  the  fteam  This  cylindric  lower  part  may  be  lefs  m  its  diameter  than 

was  fupplied  to  the  cylinder  in  ever  fuch  quantity ;  for  the  the  upper  part,  and  may  contain  from  .three  to  five  feet  per- 

refiflance  pa  the  defcent  of  the  pump-bucket  is  the  fame  pendicular  height  of  v^ater  in  it. 

with  the  weight  of  the  column  of  water,  which  would  caufe        The  upper  part  of  the  boiler  is  beft  made  hemifpherical 

water  to  flow  through  the  valves  of  the  buckets  with  the  for  refiftmg  the  elaftidty  of  the  fteam  ;  yet  any  other  form 

velocity  with  which  it  really  rifes  through  them,  and  this  re-  may  do,  provided  it  be  of  fufiicient  ftrength  for  the  purpofe. 
fifbmoe  muft  therefore  increaie  as  the  fquare  of  that  velocity        The  quick  going  of  the  engine  depends  much  upon  the 

increafes  ;  that  is,  as  the  fquare  of  the  velocity  with  which  capacioufnefs  of  the  boiler-top;  for  if  it  be  too  fmall,  it 

the  bucket  defcends.    Independent  of  the  force  of  fri6tion,  requires  the  fteam  to  be  heated  to  a  greater  degree  to  increafe 

and  the  weight  of  the  valves^  the  velocity  of  defcent  through  its  elaftic  force  fuflidently  to  work  the  engine,  and  then  the 

the  vrater  muft  foon  become  a  maximum,  and  the  motion  will  condenfation  on  entering  the  cylinder  vriu  be  greater.     If 

become  uniform.    Accordingly,  any  one  who  obferves  with  the  top  is  fb  capacious  as  to  contain  eight  or  ten  times  the 

attention  the  vrorking  of  a  fteam-engine,  will,  fee  that  the  quantity  of  fteam  ufed  at  each  ftroke,  it  will  require  no 

rtfe  of  the  pifton  and  defcent  of  the  pump-rods  are  extremely  more  fire  to  preferve  its  elafticit^  than  is  fufficient  to  keep 

omfocm^  whereas  the  working  ftroce  is  very  fenfibly  acce-  the  water  in  a  proper  ftate  of  boiling ;  this,  therefore,  is  a 

lerated.  fufficient  fizo'for  the  boiler-top. 

Thefe  two  motions  complete  the  period  of  the  operation,        It  is  ufual  to  place  a  damper,  or  iron  flider,  in  the  chim-* 

and  the  whole  may  be  repeated  by  fhuttinff  the  regrulator,  ney,  or  in  the  flue  leading  into  the  chinmey  ;  and  this  has  a 

and  <»pening  the  injedien-cock  whenever  the  pifton  has  at-  chain  or  lever,  by  which  tke  attendant  can  regulate  the  aper- 

tained  the  proper  Keight.  For  the  firft  two  or  three  flrokes,  ture  of  the  chimney,  and  confequently  the  draught  of  the  fixe, 

the  opening  and  fliutting  of  the  cocks  are  performed  by  the  fo  as  to  keep  the  fteam  to  a  great  regularity  :  for  it  is  evi- 

attendant ;  but  when  &  has  thus  afcertained  that  all  parts  dent,  that  when  the  eng^e  works  flowly,  it  will  require  \A% 

are  in  order,  he  puts  pus  into  the  holes  of  the  plug-fiia^ie,  fteam  and  fuel  than  when  working  rapidly  ;  and  witnovit.  tVie 

and  the  motion  of  the  engine  will  then  adkuate  its  own  ma^  damper,  the  engine  would  be  conftantly  expofed  to  ati  en- 

chincry,  and  perform  its  reciprocations  with  greater  regu-  cefs  or  deficiencv  in  the  fupply  of  fteam.     The  boiler  i%,  m 

laiity  than  can  be  done  by  hand.  fome  engines,  jplaced  immediately  beneath  the  cylinder-^  x\ve 

PartktJars  of  MffamU  Paris  vf  the  Aimofpherk  EngtM^--^  fame  as  repre&ented  in  Plate  III. ;  and  then  the  re^xtValot 

We  (hall  now  pay  Tome  attention  to  the  conftruAion  of  the  is  placed  immediately  within  the  boiler,  and  ads  aga.\i\i\.  x\ie 

parta  of  this  engine,  and  notice  fome  further  particulars.  under  furfiaoe  of  its  top,  in  the  fame  manner  as  m  xVve  fo& 

The  fomaoeor  fire-place  fliould  not  have  the  grate-bars  fo  engine  of  captain  Savery,  who  invented  the  regtdsiit^^T'^ 
dole  as  to  prevent  the  free  admiffion  of  air,  nor  fo  open  as        It  was  a  fubCequent  improvement  of  Newcoxick«T^>^    ^^^ 

to  let  the  coals  fall  thrau^.    About  two  inches  are  fumcient  gine  to  remove  the  boiler  from  immediately  ^>^v&^^^Yx  t\v» 

£or  the  diftanoe  betwixt  the  bars.  The  height  from  the  bars  cylinder  to  a  fmaH  (bed  on  tl^  outfide  of  the  ^"^^S^^^^^-Vvowlk  i 

to  the  bottom  of  the  boiler  in  the  centre  fliould  not  be.more  by  this  means  the  height  of  the  building  is  ^'^'^^"^'fc^^CkA'v  rel 

than  two  feet,  and  the  concavity  or  rife  of  the  bottom  in  the  duced  ;    and  at  the  wall  which  fupports  the  ,^^^^^:«^^^_y  y" 

centre  about  one  foot.  docs  not  require  to  be  carried  to  fo  great  » *\««\^ti^  V\i  CT^  Tl 

Thefize  of  the  furnace  depends  upon  the  fize  of  the  enabled  to  withftand  the  violent  fliocks  to  vyiiicUx^  \^  ^cIU <ft     ♦ 

boikr ;  but  in  every  cafe  the  afh-hole  ought  to  be  capacious,  ly  fubjeaed  from  the  working  of  the  engine.      -^VxvK^x.'^^^J^^d 
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ftill  xrreater  advantage  is,  that  two  boikrs  can  be  employed  ( 
or  when  the  original  boiler  requires  to  be  repaired  or  re- 
newed, it  can  be  replaced  by  erecting  another  at  one  fide, 
and  carrying  another  fteam-pipe  to  the  fteam-boz  :  in  this 
way  the  working  of  the  engine  can  be  continued  without  any 
ftoppage  ;  a  circumttance  of  the  greatell  importance  where 
the  water  muft  be  conftantly  kept  drained.    . 

In  either  cafe,  whether  the  regulator  is  placed  in  the 
boiler  itfelf,  or  in  the  fteam-box  beneath  the  cylinder,  it  is 
conftruded  in  the  manner  rcprefented  in  Plate  11.^.  2.  It 
18  a  flat  plate  of  brafs,  in  (hape  refembling  a  fan,  the  upper 
furface  of  which  applies  itfelf  exadly  to  the  whole  circum- 
ference  of  the  ori^ce  of  the  fteam-pipe,  and  completely  ex- 
eludes  the  fteam  from  the  cylinder,  being  moveable  round 
an  upright  azi^  Q,  which  is  accurately  fitted  into  a  conical 
ibcket  coming  through  the  lid  of  the  ileam-box.  It  ca9 
be  turned  afide  by  a  lever,  or  handle,  on  the  upper  end  of 
this  axis,  fo  as  to  uncover  or  open  the  pafllage.  The  pro- 
file (hews  that,  in  the  fedion  of  this  plate,  there  is  a 
protuberance  in  the  middle.  This  refts  on  a  Rrong  flat 
fpring,  fixed  below  it,  acrofs  the  mouth  of  the  fteam-pipe, 
which  fpring  preCFes  it  ftrongly  towards  the  fteam-pipe» 
caufing  it  to  apply  very  clofe,  and  the  protuberance  Aides 
along  the  fpring,  while  the  regulator  turns  to  the  right  or 
left.  Both  the  handle  of  the  regulator,  and  the  end  of  the 
rod  or  fpanner  i  i,  Jig,  i,  are  pierced  with  feveral  holes,  and 
a  pin  is  put  through  them,  which  unites  them  by  a  joint. 
The  motion  of  the  handle  of  the  regulator  may  be  increafed 
or  diminiftied,  by  choofing  for  the  Joint  a  hole  near  to  the 
axis  or  remote  from  it,  and  the  exaa  pofition  at  which  the 
regulator  is  to  ftop  on  both  fides  is  determined  by  pins 
ftuck  in  a  horizontal  bar,  on  which  the  end  of  the  handle 
refts. 

The  tumbling-bob  of  the  Y  has  a  long  leather  check* 
ftrap  faftened  to  it  by  the  middle,  and  the  two  ends  of  the 
ftrap  are  faftened  to  the  beams  above  it  in  fuch  a  manner, 
that  the  lump  may  be  alternately  catched,  and  held  up  to 
the  right  and  left  of  the  perpendicular.  By  adjbfting  the 
length  of  the  two  parts  of  the  ftrap,  the  Y  mav  be  ftopped 
in  any  defired  pofition.  The  two  W s  of  the  fork  fpread  out 
from  each  other,  and  alfo  from  the  line  of  the  ftalk,  thus  j^i 
and  they  are  of  fuch  kngth  as  to  reach  the  horizontal  pin^ 
which  crofies  the  fork  or  ftirrup  of  the  fpanner  below. 

Now,  fuppofe  the  pin  of  the  fpanner  hanging  perpendi- 
cularly beneath  the  axis,  and  the  ftalk  of  the  Y  alfo  held  per- 
pendicular, carry  it  a  little  outward  from  the  cylinder,  and 
then  let  it  go,  it  will  fall  farther  out  of  its  weight,  without 
affe^^ing  the  ftirrup  of  the  fpanner,  till  the  inner  leg  ftrikes 
on  the  horizontal  pin  of  the  ftirrup,  and  tlien  it  pu flies  the 
pin.  of  the  ftirrup  and  the  fpanner  towards  the  cylinder, 
and  (huts  the  regulator.  It  thus  fets  the  regulator  in  motion 
with  a  fmart  jerk,  which  is  an  efie6kual  way  of  overcoming 
the  cohefion  and  fridion  of  the  regulator  againft  the  mouth 
of  the  fteam-pipe.  This  pu(h  is  adjufted  to  the  proper 
length  by  the  check-ftrap,  which  ftops  the  Y  when  it  has 
gone  far  enough.  If  we  now  take  hold  of  the  ftalk  of  the 
Y,  and  move  it  up  to  the  perpendicular,  the  width  between 
its  claws  is  fuch  as  to  permit  this  motion,  and  fomething 
more,  without  affecting  the  ftirrup*  But  when  pu(hed  ftiU 
nearer  to  the  cylinder,  it  tumbles  fuddenly  towards  it  by 
its  own  weight,  and  then  the  other  leg  of  the  fork  ftrikes 
the  pin  of  the  ftirrup  of  the  fpanner  in  the  oppofite  direc- 
tion, till  the  bob  is  checked  by  the  ftrap* 

Thus,  by  the  motion  of  the  Y,  the  regulator  is  open  and 
(hut  iuddenly.     This  opening  and  (hutting  of  the  fteam- 

Saflfage  are  executed  in  the  precife  moment  that'  is  proper, 
y  placing  the  pins  in  the  plug*beam|  which  a£t  upon  the 


handles  0  and  /^  at  a  proper*  height.  For  this  reafon,  it  ii 
pierced  through  with  a  great  number  of  holes,  that  the 
places  of  thele  pins  may  be  varied  at  pleafute:  this,  and 
a  proper  curvature  of  the  handles  0  and  fy  make  the  adjuft* 
ment  as  nice  as  we  pleafe. 

In  the  fame  manner  the  actions  of  the  inje£lion-cock  are 
alfo  adjufted  to  a&  at  the  precife  moment  that  is  proper  for 
them.  The  different  pins  are  fo  placed  in  the  plug-ft-ame,  that 
the  fteam-cock  may  be  completely  (hut  before  the  inje^on* 
cock  is  opened.  The  inherent  motion  of  the  machine,  or  the 
momentum  of  its  parts,  will  give  a  fmall  addition  to  the 
afcent  of  the  pifton,  without  expending  fteam  all  the  while, 
and  by  leaving  the  fteam  rather  lefs  elaftic  than  before,  the 
fubfequent  defcent  of  the  pifton  is  promoted. 

The  inje^ion-cock  is  frequently  provided  with  a  tuni« 
bling-bob,  to  make  it  open  fuddenly.  This  is  an  arm  ex«- 
tendine  from  the  centre  of  the  F,  or  lever  ^,  upon  which  the 
toothed  fe6ior  is  fixed,  and  having  at  its  extremity  a  fufli- 
cient  weight  to  open  the  cock  in  an  inftai:t.  When  this 
weight  is  lifted  up  to  its  utmoft,  the  cock  is  (hut,  and  in 
this  pofition  the  weioht  is  detained  by  a  fmall  latch,  which 
is  lifted  up  by  a  pin  in  the  plug-frame,  at  the  moment  when 
the  pifton  arrives  at  the  top  of  the  cylinder,  and  thus  re^ 
leafing  the  weight,  it  falls  all  at  once,  and  opens  the  cock 
in  an  mftant  \  but  when  the  pifton  defcends  nearly  to  the 
bottom,  another  pin  in  the  plug-frame  takes  the  handle 
of  the  fedor,  and  gradually  clofing  the  cock,  raifes  the 
weight  till  the  latch  detains  it,  which  happens  when  the 
pifton  is  quite  at  the  bottom  of  its  motion. 

Theinjedion-cock ought  to  be  opened  fnddenly ;  but  there 
is  much  propriety  in  clofing  it  flrradually :  for  alter  the  firft 
da(h  of  the  cold  water  againft  the  bottom  of  the  pifton,  the 
condenfation  is  nearly  complete,  and  very  little  moft  water 
is  nece(rary,  although  a  continual  acceflion  of  {bme  is  ab- 
folutely  required  for  completing  the  condenfation  as*  the 
capacity  of  the  cylinder  damini(hes,  and  t!he  water  which  is 
already  inje6ied  becomes  warmed.  It  is  the  continuance  of 
this  fmall  injedion  which  prevents  the  vapour  in  the  cylinder 
becoming  more  denfe  as  the  pifton  defcends. 

The  efted  of  the  inje6tion  in  condenfing  the  fteam  in  the 
cylinder  depends  upon  the  height  of  the  refervoir  and  dia^ 
meter  of  the  suutage :  if  tlie  engine  makes  a  fix-feet  ftroke^ 
then  the  jack-head  ciftem  (hould  be  at  leaft  twelve  feet  pcr«- 
pendicular  above  the  top  of  the  cylinder.  The  fize  of  the 
ajutage  muft  depend  upon  the  capacity  of  the  cylinder,  as 
we  (hall  (hew  by  a  table ;  but  if  the  cylinder  be  very  large, 
it  is  common  to  have  three  or  four  fmall  holes  rather  than 
•ne  large  one,  in  order  that  the  jet  may  be  difperied  the  more 
effeduuly  through  the  whole  capacity  of  the  cylinder.  The 
injedion-pipe,  or  pipe  of  condn6^,  (hould  be  fufficiently  large 
to  fupply  the  inje&ion  freely  with  water.  The  injedion- 
ciftem  is  the  common  fource  from  which  all  the  parts  of  the 
machine  receive  their  refpe6tive  fup plies  of  cold  water.  In 
the  firft  place,  the  fmall  branchy,  which  proceeds  from  the 
pipe  P,  immediately  below  the  ciftem,  and  is  conducted  to 
the  top  of  the  cylinder,  has  a  cock  at  the  end,  which  muft: 
be  fo  adjufted,  that  no  more  water  will  run  from  it  than 
what  wul  keep  a  conftant  fupply  of  a  few  inched  of  water 
above  the  pifton  to  keep  it  tight.  Every  time  the  pifton 
comes  to  tne  top  of  the  cylinder  it  will  bring  the  water 
along  with  it,  and  the  furplus  of  its  evaporation  and  leakage 
runs  off"  by  a  wafte-pipe  cv.  This  water  necefiarily  becomes 
almoft  boiling-hot,  and  it  was  thought  proper  to  employ 
its  overplus  for  fupplying  the  wafte  of  the  boiler.  This 
was  accordingly  pradifed  for  fome  time ;  but  Mr.  Beigh- 
ton  improved  this  economical  thought  by  fupplying  the 
boiler  from  the    edudion-pipe  S,   the  water  of  which 
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g  from  the  cyfinder,  oraft  he  ftill  hotter  than  that 
the  pifton. 

This  contrivance  required  attention  to  feveral  circum* 
ftancet*  which  will  be  eafilj  underftood  by  coafiderisff  the 
perfpeftive  view.  The  edu^on-]iipe  comes  out  of  the 
bottom  of  the  cylinder  in  an  inclined  dire^on,  and  defcends 
iDto  the  hot-well  R9  where  it  turns  up»  and  is  covered  with 
a  «alv«  :  in  the  perfpe^ive  view  may  be  obferved  an  upright 
pipe  T9  which  goes  through  the  head  of  the  boiler,  and 
teaches  to  within  a  few  inches  of  its  bottom.  This  pipe  is 
called  the  feeder,  and  rifes  about  three  or  four  feet  above 
the  ftsrface  of  the  water  in  the  boiler :  it  is  open  at  both 
ciid8»  and  has  a  horizontal  branch  from  its  upper  end*  com- 
monicatiiig  with  the  hot-well  R.  This  communicating  branch 
hasm  Gock»  by  which  its  paflage  may  be  dimtnifhed  at  plea- 
fore.  Now,  fuppofing  the  fteam  in  the  boiler  to  be  very 
ftron|ry  it  will  caufe  the  boiling  water  to  rife  in  the  feeding* 
pipe  T,  and  paffing  along  this  branch,  to  rife  alfo  in  the 
Bot-¥veU,  and  run  over.  The  height  of  the  furface  of 
vratcr  in  the  hot-wdl,  above  the  furface  of  the  water  in  the 
boiler,  is  fuch,  that  the  fleam  is  never  ftrong  enough  to  pro* 
dace  this  effe^ ;  but,  on  the  contrary,  tn^  water  in  the 
hot-weU  will  run  o£F  by  the  branch,  and  go  down  into  the 
bcnler  by  the  feeding-pipe,  as  fait  as  the  opening  of  the  cock 
will  admit.  Thefe  things  being  underftood,-  let  us  fuppofe 
a  quantity  of  inje^ked  water  lyin^  at  the  bottom  of  the 

2 Under,  it  will  run  into  the  edudion-pipe  S,  and  opening 
t  valve  in  the  bottom,  will  0!9w  into  the  hot-welf.  By 
properly  adjufting  the  cock  on  the  branch  of  T,  the  boiler 
may  be  fupplied  with  water  as  faft  as  the.wafte  in  fteam- 
CDgme  requires. 

The  fmall  quantity  that  is  neceffary  to  fupply  the  boiler 
might  be  immediately  taken  from  the  cold  dftem,  without 
fenfiblj  diminiihing  the  produAion  of  fteam ;  for  the  quan- 
tity of  heat  neceffary  for  raifing  the  fenfible  heat  of  cold 
water  to  that  of  the  boiling  temperature  is  fmaU,  when 
compared  with  the  quantity  of  heat  that  mnft  be  combined 
with  it,  in  order  to  convert  it  into  fteam.  The  heat  ex- 
pended in  boiling  off  a  cubic  foot  of  water,  is  as  much 
as  wQuld  bring  Si,  cubic  feet  to  a  boiling  heat  feom  the 
temperatiire  of  55^ ;  and  little  difference  can  be  obferved 
in  the  performance  of  fuch  engines  as  are  fed  with  hot  water, 
and  thofe  which  have  their  boilers  fupplied  feom  a  brook. 
The  hot  water  has,  however,  the  advantage  of  being  free 
feom  air ;  and  when  an  engine  muft  derive  all  its  fupplies 
feom  pit-water,  the  water  feom  the  edu^ion-ptpe  is  far 
OTcferabk  to  that  from  the  top  of  the  cylinder,  becaufe  it 
Ins  been  in  a  meafure  boiled  and  diftilled. 

The  interior  furface  of  the  cylinder  requires  to  be  bored 
great  exafbnefa ;  and  it  muft  have  a  lufficient  thicknefs 
of  metal  to  refift  the  preffure  of  the  atmofphere,  without 
bending  or  altering  its  figure.  The  pifton  is  made  of  caft- 
iron,  as  nearly  as  poffible  to  fit  the  infide  of  the  cylinder, 
and  has  all  round  it,  within  two  inches  of  the  edge,  a  cir- 
cular l^gc  or  rim  projeAing  upwards  from  it,  which  is 
both  to  nrengthen  the  pifton,  and  alfo  to  leave  a  fpace 
fonnd  between  it  and  the  fide  of  the  cylinder,  to  receive  the 
packing  or  wadding  which  keeps  the  pifton  tight.  Mr. 
Smeaton,  who  made  the  beft  engines  on  Newcomen's  plan, 
canfed  the  lower  farface  of  the  pifton  to  be  always  phuiked 
vrith  elm  or  beech,  about  2^  inches  thick.  The  planking 
confifled  of  two  broad  planks,  croffing  eaiih  other  at  right 
angles,  and  h^ved  into  each  other  at  the  interfedion,  fo  as 
to  come  to  an  equal  thicknefs:  the  remaming  parts  of 
fedors  between  the  arms  of  this  erofs  were  filled  up  with 
pieces  of  the  fame  plank,  well  tongued  and  fitted  together^ 
ni  bolted  faft  to  the  caft-iroa  of  the  pift«n  with  one  or 


two  iron  rings,  let  in  flat  under  the  lower  furface  to  make  it 
ftrong:  the  whole  was  furrounded  with  an  iron  hoop,  a 
quarter  of  an  inch  lefs  than  the  internal  diameter  of  the 
cylinder.  In  this  cafe,  the  caft-iroa  pifton  was  made  k£i 
than  the  wood  which  formed  the  bottom  of  the  groove,  to 
receive  the  wadding,  whilft  the  edge  of  the  caft4ron  formed 
the  upright  fide  thereof.  The  wooden  bottoin  was  ferewed 
to  the  iron  with  a  double  thickbefs  of  flannel  and  tar,  to 
exclude  the  air  between  the  iron  and  the  wood.  By  tUs 
means  the  pifton  was  lefs  liable  tO  conduft  heat ;  and  the 
wood,  being  placed  with  the  grain  radiating  in  all  ditedioni 
from  the  centre,  was  not  liable  to  expand  by  the  wet.  The 
fhank  of  the  pifton  is  made  with  two  prohga,  to  unite  it 
firmly  to  the  pifton ;  and  if  the  engine  is  Urge,  it  has  four 
prongs,  to  balance  it  equally ;  and  the  fhank  muft  alfo  have 
two  or  four  chains  upon  the  arch-head.  But  the  chains, 
when  more  than  one  is  ufed,  muft  be  united  in  pairs  to  the 
ends  of  a  fhort  hoirizontal  link ;  and  from  the  middle  of  this 
the  fhank  muft  be  fufpended,  by  which  means  the  ftram 
will  be  eoually  divided  between  the  two  chains.  'When 
there  are  lour  chains,  they  muft  be  divided  into  two  pairs* 
with  horizontal  links,  as  kbove ;  and  the  middle  parts  of 
thefe  two  links  muft  be  united  to  the  ends  of  a  longer  hori* 
zontal  link,  from  the  middle  of  which  the  fhank  of  the  pif« 
ton  is  hung :  and  in  this  way  all  the  four  chains  will  bear 
equally. 

The  upper  ends  of  the  chains  are  jointed  to  the  ends  of 
ftrong  iron  bars,  fupported  on  the  ends  of  the  arch-heads  | 
and  at  the  other  ends  bolted  to  the  top  of  the  beam,  by 
which  means  they  brace  the  arch«hoadA 

The  origrinal  method  of  making  the  great  working  beana 
was  to  employ  a  larc^e  tree,  and  to  place  the  gudgeon  or  fiiL* 
crum  under  tW  middle  of  it,  with  proper  bands  to  faften  it* 
The  framed  beam,  reprefented  in  the  view,  was  made  by 
Mr.  Smeaton :  the  two  middle  pieces  are  formed  of  whole 
balks,  12  inches  fquare,  put  together  with  the  gudgeon 
between  them,  which  is  five  inches  thick,  and  notched  into 
the  beams,  to  make  it  keep  its  place :  the  ends  of  the 
beams  are  then  fprong  together,  and  bolted  faft.  This  being 
done,  another  pair  of  timbers  is  applied  on  the  outfide  of 
the  two  former,  and  others  on  the  outfide  of  thefe^  for  the 
largeft  engines,  making  ten  balks  in  the  whole.  When  all 
thefe  are  armly  united,  fisveral  mortifes  are  cut  through  be- 
tween the  joints,  as  (hewn  by  the  fmall  fquare  marks  in  the 
figure ;  and  into  thefe,  hard  oak  wedges  are  driven,  fo  that 
they  will  be  half  in  each  beam,  and  prevent  them  from  flip* 
ping  or  (liding  upon  each  other  in  the  kaft ;  and,  in  thia 
cafe,  the  beams  ad  as  ties  by  the  longitudinal  ftrength 
rather  than  their  flexibility.  The  great  beams  which  iuf- 
pend  the  cylinder,  and  extend  acrofs  the  houfe,  are  com* 
pounded  or  feveral  pieces,  in  the  fame  manner  |  and  the 
cylinder  has  a  projeAing  flanch  from  the  middle  of  it,  to 
bolt  it  down  to  the  beams. 

The  pump-rods  or  fpears,  K,  are  made  of  wood,  with  iron 
ftraps  let  in  and  bolted  to  them  at  each  end,  to  join  them 
together :  they  are  made  of  fir,  which  is  very  good  wood^ 
as  It  will  bear  a  great  ftrain  endways,  if  the  iron  ftraps  are 
well  fitted,  and  can  be  obtained  in  very  long  pieces.  When 
a  mine  is  of  a  confiderable  depth,  the  pumps  cannot  be 
made  to  lift  the  whole  at  once ;  but  the  pit  muft  be  divided 
into  two,  three,  or  four  lifts,  and  as  many  different  pumps 
employed;  each  lifting  the  water  into  a  dftern,  for  the 
fupply  of  that  which  is  above  it.  Fifty  yards  arc  as  much  aa 
is  proper  for  each  lift,  but  in  fome  very  deep  niines  they 
are  obliged  to  make  them  aiore.  It  is  very  difficult,  m 
thefe  cafes,  to  make  all  the  pipes  fufBciently  ftrong  to  bear 
the  preffure  of  the  water,  particukrly  the  fl^  which  takes 
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place  when  the  whole  celunin  of  water  falls  upon  the 
valves  in  (huttine :  the  blow  which  they  then  make  is  like 
the  ftrpke  of  a  forge4Mmmer,  and  foon  beats  every  thing  to 
pieces.  The  only  effe Aual  remedy  is  the  addition  of  an  air- 
veflel  at  the  fide  of  the  pump ;  but  in  general  the  miner 
makes  a  hole  in  the  fu6lion-pipe  of  the  pump,  juft  below 
the  clack»  and  fixes  in  a  cock,  with  a  fmall  valve  opening 
outwards:  through  this  they  admit  a  certain  quantity  of 
air  every  time  the  pump  draws,  and  this  air»  mixing  with 
the  water  in  the  barrel,  condenfes,  when  the  vaWes  fhut 
fuddenly,  and  by  its  elafticity  eafes  the  violence  of  the 
(hock.  When  the  mine  is  pumped  almoii  dry,  the  engine 
will  draw  a  little  air  at  every  ftroke,  at  the  bottom  of  the 
pipes ;  and  this  anfwers  the  lame  purpofe.  See  a  defcrip- 
tion  of  a  new  pump  for  mining  in  our  article  Pump. 

Rules  for  deiermmmg  the  Prt^ortions  of  AtmoJ^beric  Engmei. 
-^Mr.  Newcomen  brought  forward  his  engine  at  a  time 
when  almoft  all  the  valuable  mines  in  England  were  coming 
to  a  ftand  for  want  of  more  powerful  or  cheaper  machines 
than  were  then  known  ;  and  in  confequence,  in  a  few 
years  his  invention  was  put  in  praftice  at  almoft  all  the 
mines  then  exifting;  and  new  ones  were  opened  in  fitua- 
tiotts  where  it  would  have  been  impoffible  to  have  done  it 
before.  The  firft  perfe^  engine  which  they  ere€ied  at 
Gri£f,  in  Warwickfliire,  had  ouy  a  az-inch  cylinder,  and  it 
was  many  years  before  any  were  made  fo  large  as  36 1 
thofe  which  we  now  call  fmaU  engines,  were  fo  much  more 
powerful  than  any  former  means  of  draining  water,  that 
they  were  amply  fnfficient,  until  the  mines,  by  growing 
deeper,  required  more  power.  The  moft  obvious  means  of 
tncreafing  the  force  was  to  change  the  cylinder  for  a  larger 
one,  and  this  wa&  moft  frequently  done  one  or  more  times  \ 
and  then,  when  the  beam  and  other  parts  would  bear  no 
greater  ftrain,  a  new  and  larger  engrine  was  erefied.  In  this 
manner  they  proceeded  for  many  years,  until,  by  gradual  in- 
creafe,  the  cylinders  for  common  ufe  had  reached  the 
enormous  powers  of  50,  60,  and  72  inches  diameter. 

When  It  became  impra6ticable  to  extend  them  much 
lar^,  engineers  be^ran  to  confider  the  means  of  improving 
their  performance  without  increafing  their  dimenfions :  alfo, 
the  confumption  of  fuel  in  thefe  large  engrines  was  fo  ferious 
an  expence,  as  to  balance  the  profits  of  many  mines. 

At  firft  the  fuel  was  not  confidered  as  an  objed,  becaufe 
the  fteam-engine,  on  the  wholcy  was  found  fo  much  cheaper 
than  any  other  means  of  draining  water.  The  beft  engineers 
were  thofe  who  made  engines  which  would  fulfil  \&  taik 
affigned  to  them,  and,  in  comparifon  to  their  dimenfions  and 
expence  of  ere^ion,  would  draw  the  moft  water,  and  be 
the  moft  certain  in  the  continuance  of  their  operation.  We 
have  no  accounts  of  the  quantity  of  fuel  confumed  by  any 
of  thofe  early  engines,  in  proportion  to  the  water  whicn 
they  raifed  to  any  ^ven  height ;  but  the  rules  by  which 
they  apportioned  their  cylinders  to  the  work  to  be  performed 
have  been  preferved. 

Defagubers  tells  us,  that  Mr.  Newcomen's  way  of  finding 
the^  power  of  his  engine,  was  to  fquare  the  diameter  of  the 
cylinder  in  inches,  and  cut  off  the  laft  figure,  and  then  call 
it  long  hundred  weights ;  and  writing  a  cypher  on  the  right 
hand,  he  called  the  number  on  that  fide  odd  pounds :  this  he 
reckoned  tolerably  exaft  at  a  mean,  or  rather  when  the  baro- 
meter was  at  30  inches,  and  the  air  heavy.  The  effed  of 
cutting  off  the  laft  figure  firom  the  fquare  of  the  diameter, 
16  to  divide  the  number  of  fuperficial  circular  inches  on  the 
pifton's  furface  into  portions  of  10  circular  inches  each  ;  and 
as  the  preffure  on  each  of  thefe  portions  is  eftimated  at  ai 
long  hundred  weight,  or  120  lbs.,  the  preffure  will  be 
1 20  -7*  10  s=:  1 2  lbs.  pni  drcular  inch^  or  15.3  lbs.  ftr  fquare 


mch:  this,  however,  muftbe  confidered  as  the  full  pi^ffure 
of  the  atmofphere,  if  the  vacuum  was  perfed*  But  to  com- 
penfate  for  imperfe^on,  Newcomen  allowed  between  one- 
third  and  one-fourth  part,  and  alfo  for  what  is  loft  in  the 
JBridion  of  the  feveral  parts,  and  for  accidents.  If,  inftead 
of  the  long  hundred  of  120  lbs.,  Newcomen  had  tsiken  the 
common  hundred  of  1 1 2  lbs.,  he  would  have  had  112  -?•  10 
^11.2  lbs.  per  circular  inch,  or  14^  lbs.  per  fquare  inch* 
which  is  ftill  nearer  the  medium  preffure  of  the  atmofphere. 
-  Defaguliers  fays  this  rule  will  agree  pretty  well  with  the 
work  at  Griff  engine,  there  being  lifted  at  every  ftroke  be- 
tween two-thirds  and  three-fourths  of  the  weight  of  the 
atmofpherical  column  preifing  on  the  pifton ;  f •  e*  between 
10  and  11^  lbs.  on  each  fquare  inch.  To  give  the  eftimation 
in  round  numbers,  the  diameter  of  the  cylinder  of  Griff  engine 
will  be  =  22  inches ;  this  fquared  is  484 ;  cut  off  the  laft 
figure,  and  we  have  48  cwt.  40  lbs.  for  the  preffure  of  the 
atmofphere.  The  column  or  water  in  the  pumps  weighs 
about  27I  cwt.,  to  which  adding  the  weight  of  73  yards  of 
iron  rods,  equad  about  9  cwt.,  the  weight  lifted  at  the  end 
of  the  beam  would  be  36}  cwt.,  from  which  we  muft  fub- 
tra6t  about  4  cwt.  for  the  pifton,  and  the  other  weight  at 
that  end  of  the  beam,  reducing  the  load  to  32^  cwt. ;  fo 
that  the  weight  of  the  atmofphere  bein^  48  cwt.  40  lbs. 
raifes  a  weight  of  xii  cwt.  with  a  velocity  of  fix  feet  in 
two  feconds,  confidenng  only  the  defcending  ftroke  of  the 
pifton.  This  requires  an  effeoive  preffure  on  the  pifton  of 
nearlv  1 1  lbs.  per  fquare  tn4^  including  friiftion  and  counter* 
weight ;  but  to  balance  the  weight  of  Uie  water  in  the  pump« 
demands  a  preffure  of  only  8lb8«  per  fquare  inch  of  the 
pifton. 

In  calculating  the  powers  of  the  fteam<«ngi|ie,  it  has  been 
a  common  miftsuce  with  engineers  to  take  into  the  account  n(» 
other  oircumftances  than  the  diameter  of  the  cylinder,  and 
the  perpendicular  height  and  diameter  of  the  pumps ;  fron» 
which  they  calculate  only  what  burthen  is  laid  upon  eacb 
fquare  inch  of  the  cylinder  or  pifton  avea,  fuppofing  the 
pifton  to  be  at  reft,  but  without  paying  any  regar4  to  the 
velocity  of  the  engine's  motions  under  &ch  burthen,  or  the 
number  of  ftrokes  per  minute.  Without  takbg  thefe  parti* 
culars  into  the  account,  it  is  impoffible  to  calculate  the 
quantity  of  water  raifed  to  a  given  hei^t,  which  is  the  only 
means  of  obtaining  the  ctzSt  power  or  ading  force  of  an 
engine :  it  would  be  like  attempting  to  meafure  the  conteqta 
of  a  folid  body  by  only  two  dimenfions.  Steam-engines 
have  at  different  times  been  calculated  to  carry  a  load  varying 
from  5  lbs.  to  upwards  qf  10  lbs.  to  the  fquare  inch  $  but 
when  working  with  the  light  preffure  of  c  lbs.  to  the  inch» 
they  are  expeoed  to  go  with  double  the  velocity  |  that  is,  the 
pifton  to  move  through  double  the  fpace  in.  the  fame  time 
that  it  would  with  a  preffure  of  lo  lbs.  In  this  cafe  the  fame 
quantity  of  water  would  be  raifed  to  a  ^ven  height  in  the 
lame  fpace  of  time;  In  the  fteam-engine,  as  well  as  in 
other  machines,  there  is  a  maximum,  which  cannot  be  ex« 
oeeded  without  applying  fome  new  principle  $  and  though 
by  bad  workmanmip  an  engine  may  fall  (hort  of  what  it 
fhould  do,  the  beft  worknumfliip  can  only  produce  a  cert^iq 
effect. 

In  eftimating  the  power  or  effeft  of  engines  in  thia 
manner  by  the  pounds  per  inch  in  the  area  of  the  pifU>n» 
it  muft  be  confidered  as  the  clear  produd  of  the  engine  in 
the  column  of  water  it  will  raife,  abftraded  of  all  deduc* 
tions  for  fridion,  counter-weigrht,  &:c.  For,  by  attending 
to  the  different  liifts  ef  pumps  in  the  engine-lhaft  of  a  coal 
or  a  copper  mine,  we  find  that  we  muft,  befide  the  altitude^ 
and  the  diameters,  take  into  the  account  the  fndion  of  the 
buckets,  and  of  the  water  on  the  fidea  Qf  the  pump^s  th^ 

opening 
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opening  of  ftrooff"  doHble-loUiered  -nlnt,  toffetber  with  the 
ftooes  ud  graTel  that  enter  at  the  foot  of  the  pump  ;  the 
iDNtia  of  the  pump-rods,  the  chaioi,  the  roaffire  lever  placed 
betmen  the  cytiiider  and  the  pumpi,  all  to  be  OKTCoroe  b; 
the  prefliire  od  the  piftoD,  in  addition  to  the  7  or  8  Iba./cr 
fquire  inch.  Thefe  addition*  to  the  power  required  for  the 
mere  raifiag  of  the  water  are  fo  conlidersble,  u  to  he  at 
Wft  canal  to  half  what  ii  required  for  the  work  performed : 
this  wiU  raife  the  real  afiinff  preflure  of  ttte  atmofphere  to 
loi  or  lalbs'  per  fquare  ioai.  Whni  thit  ii  the  cafe,  the 
vapour  which  remains  in  the  cylinder  muft  he  equal  in  pref- 
fure  to  4^  or  I  Iba.  ^  fquare  inch  ;  and  thit,  by  our  firlt 
table  of  ezpan&on,  will  bdicate  a  temperatnreof  from  1^5° 
to  143°  of  rahrcnbeit. 

In  general,  the  water  in  the  hot-well  indicate*  a  lower  tem- 
penture  thaa  this  ;  but  although  we  hare  but  httle  inform- 
atton  coDcemtngthe  flate  of  the  vacuum  in  the  atmofpberic  en- 
ginet,  whcH  working  in  their  ufual  ftate,  it  muft  be  conG- 
deraUy  more  perfed  than  has  been  fuggefted  by  the  idea  of 
a  pr^ure  of  8  lbs.  per  inch ;  for  an  engine  carrying  a  load  of 
7I  lbs.  on  the  fqnare  inch  of  the  pifton,  together  with  the 
fnOion  and  inertia,  eren  in  Urge  engines,  cannot  he  kb 


than  ii^lbi.  on  the  inch.  Mr.  Hornblower  tnfbrmi  u 
that  he  tried  the  vacnnm  of  {everal  engines  in  the  county 
of  Cornwall;  and  in  one,  which  was  reckoned  the  leaft, 
the  vacuum  in  the  cylinder  brought  the  harometer-gauge  to 
33,  and  fometimct  34  inches,  inftead  of  30  inches,  at  which 
it  would  have  ftood  if  the  vacuum  wu  perfed.  If  we  take 
the  extreme  of  thde  obferrations,  it  will  be  ii.6Ibt.  on  each 
fquare  inch. 

Mr.  Henry  Beighton  feemi  to  have  been  the  firft  who  re. 
duced  the  Iteam-ensine  to  any  degree  of  certaintr  in  its 
operationSf  and  hud  down  the  rats  for  calculating  its 
powers.  Bdghtan  wai  a  mathematician  as  well  ai  an  en- 
gineer, and  conduced  the  Ladiei  Diary  from  17 14  to 
1 744-  For  feveral  years  he  lived  at  Griff,  and  had  conltant 
opportunitiea  of  trying  eiperimenti  on  engines. 

We  have  before  noticed  his  invention  of  the .  workins- 
gear,  or  mechanifin,  by  which  the  regulator  and  fteami-co^ 
are  alternately  opened  and  fhut.  In  1717,  Mr.  Bdghton 
publiihed  the  following  table  of  the  neceffary  proportions 
of  the  cylinders  of  engines  to  the  pumps,  when  drawing 
water  at  different  depths,  from  if  to  100  yards,  in  different 
quantities,  from  48  to  480  hogfluadt^  hour. 
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This  table  is  formed  on  the  foundation  of  the  ale^^allon, 
(coDtainiDg  382  cubic  inches,)  which,  when  filled  with  pure 
numing  water,  weighs  10  lbs.  3  oz,  avoirdupois ;  and  a  fupcr- 
ficial  inch,  on  a  vacuum,  takes  in  about  i4U>t.  13  oz.  of 
the  atmofphere,  when  the  mercury  ftand«  at  a  medium  in  the 


But  allowing  for  feveral  ^dions,  and  to  give  a  confider- 
abie  velocity  ta  the  enfrine,  experience  has  taught  us  to  allow 
but  little  more  than  8  lbs.  to  an  inch  in  the  cylindar*!  bafe, 
that  it  may  make  about  16  ftroket  in  a  minute,  at  about 
fix  feet  each. 

Am  Emamflefir  tb*  Ufi  of  thit  TaUt. — Suppofe  it  was  re- 
auiredtodraw  i5ohoguieads/«rhouf,  at  00  yards  deep;  in 
me  feventh  column,  I  uek  the  ueanlt  sumber,  ns.  149  iKig- 


(heads,  and  againft  it,  in  the  firft  column,  I  find  a  pump  of 
feven-inch  bore  i  then  under  00,  the  depth  on  the  right  hand 
in  the  fame  line,  Ihavei7  incnet,  thediameterof  thecrhnder 
fit  for  that  purpofe,  and  fo  for  any  other.  Henry  Beighton. 
This  eEbnation  of  8  lbs.  preflure  for  each  fquaie  inch 
continued  for  many  years  to  be  the  rule  with  engineer* 
who  conltnified  thor  engines  according  to  this  proporttoD  f 
and  if  the  engine*  were  of  a  better  or  worlc  conmudian, 
they  would  move  with  a  greater  or  lefs  velocity,  becauCe  all 
the  excefs  of  preffure  which  could  be  obtained  above  the 
8  lbs.  was  appropriated  to  overcome  the  friiUon  and  via 
inertia  of  the  machine ;  and  alfo  to  raife  the  counter-weight : 
if,  therefore,  this  additional  quantity  wa«  greater  or  lefs,  the 
CDgiac  would  move  quicker,  and  raife  a  greater  quantity  of 
water 
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water  in  the  fame  time.  Mr.  Beighton  escpe^ed  hit  engine 
to  move  1 6  ftrokes  per  minute,  of  fix  feet  each,  or  96  feet  of 
motion  per  minute ;  but  fucoeeding  engineers  found  them 
leidom  to  come  up  to  thiiy  and  then  bej^aa  to  diminiih  the 
burthen  to  7  lbs.  per  fquare  inch,  and  even  6  lbs.,  in  order 
to  obtain  a  greater  Telocity  of  motion. 

The  cdebrated  engineer  Mr.  John  Smeatoa  carried  the 

Xe  of  NewcomeR  to  perhaps  as  great  a  degree  of  per- 
n  as  its  priocipk  admitted.  Having  conftant  occafion  to 
employ  large  fleam-engines  in  the  great  works  which  he  ex* 
tcutedy  he  turned  his  attention  to  confider  the  means  of  im- 
proving their  effed,  and  diminiihing  the  confumption  of  fueL 
in  calculating  the  proportions  for  an  engine  for  the  New 
River  Company,  in  1767,  he  confidered  l^at  the  itoppage 
of  the  water  at  every  ftroke,  as  well  as  putting  the  lever- 
beam,  pifton,  heavy  rods,  and  chains,  from  a  ftate  of  reft 
into  motion,  twice  at  every  ftroke,  was  a  great  loCs  of 
power ;  he  therefore  determined  to  work  the  engine  flower, 
and  with  larger  pumps,  and  put  upon  the  pifton  all  the  load 
it  wouM  bev.     To  reduce  the  velocity  of  the  column  of 
water  ftill  more,  he  would  place  the  fulcrum  of  the  beam  out  of 
the  centre,  aisd  make  the  ftroke  of  the  pifton  nine  feet,  whilft 
the  pump  which  lifted  36  feet  fhould  work  with  only  a  fix- 
fieet  ftroke.  This  arrangement  obliged  him  to  employ  a  lon^ 
narrow  cylinder,  of  only  18  inches  diameter,  and  firom  this 
he  alfo  expe  Aed  to  obtain  other  advantages  ;  vis.  that  every 
part  of  the  fteam,  being  nearer  the  furface  of  the  cylinder, 
would  be  more  readily  condenfed ;   and,  in  confequence, 
that  a  lefs  quantity  of  mje6Uon-water  would  ferve  the  cylin* 
der,  which  would  itfelf  be  more  heated.     Under  all  thefe 
appearances  of  advantage,  he  ventured  to  burden  the  pifton 
with  a  preifure  of  ro.4lb8.^  inch.     Thus,  area  of  pifton 
(18  inches  diameter)  254 ;  weight  of  the  column  of  water  36 
ftet  in  the  pumps,  iS  inches  diameter,  3960  lbs.,  of  which 
take  4ths  for  the  difierence  of  the  length  of  ftroke,  and  it 
gives  2640  lbs.  for  the  weight  to  be  lifted  by  the  pifton ;  and 
dividing  2640  bv  254,  the  area  of  the  pifton,  gives  ia4  lbs. 
preifure  per  incn.     ^  Having  once  feen  a  common  engine 
ftru^gle  under  this  burthen,  I  thought  myfelf  (fays  this  in- 
ipenious  engineer)  quite  fecure  under  thofe  advantages ;  but 
how  cnreat  was  my  furprize  and  mortification,  to  nnd  that, 
inftead  of  requiring  lets  inje6Uon-water  than  common,  al- 
though the  inje6tion«pump  was  calculated  to  afford  as  much 
inje£bon-water  as  ufual,  m  proportion  to  the  area  of  the 
cylinder,  with  a  fufficient  overplus  to  anfwer  all  imag^able 
wants,  it  was  unable  to  fupport  the  engine  with  inje^ion ; 
and  that  two' men  were  obhged  to  affift  to  raife  the  inie^on- 
water  quicker  by  hand,  to  keep  the  engine  in  motion :  at 
the  fame  time  that  the  cylinder  was  fo  cold,  I  could  keep 
my  hand  upon  any  part  of  it,  and  bear  it  for  a  length  of 
time  in  the  hot- well.     By  good  fortune,  the  engine  per- 
formed the  work  it  was  appointed  to  do,  as  to  the  raifin^of 
water ;  but  the  coals  by  no  means  anfwered  my  calculation. 
The  iiije6tion-pump  being  enlarged,  the  engine  was  in  a 
ftate  of  doing  bufinefs,  and  I  tried  many  fmaller  experi- 
ments, but  without  any  good  effect,  till  I  altered  the  ful- 
crum of  the  beam  fo  much,  as  reduced  the  load  upon  the 
pifton  from  \q\  lbs.  to  8^  lbs.  per  inch.     Under  this  load, 
though  it  fliortened  the  ftroke  at  the  pump-end,  the  engine 
went  fo  much  quicker,  as  not  only  to  raife  more  water, 
but  confume  lefs  coals,  took  lefs  injeftion-water,  the  cylin- 
der become  hot,  and  the  inje6lion-water  came  out  at  180^  of 
Fahrenheit ;  and  the  engine  in  every  refpe6b  not  only  did  its 
work  better,  but  went  more  pleafantly.     This  at  once  con^ 
vinced  me  that  a  confidefable  degree  of  condenfafion  of  the 
fteam  took  place  in  entering  the  cylinder,  and  that  I  had 
k>ft  VDOit  this  way  by  tbe  coidaefa  of  the  cylinderi  thaa  I 


had  guaed  by  the  increaie  of  load.  In  (hort,  this  fiogle 
alteration  feemed  to  have  unfettered  the  engine ;  but  in  what 
degree  this  condenfation  took  place  under  different  circunu 
ftances  of  heat,  and  where  to  ftrike  the  medium,  fo  as  upon 
the  whole  to  do  beft,  was  ftill  unknown  to  me.  But  refolving, 
if  poffibk,  to  make  myfelf  mafter  of  the  fubjed,  I  imme- 
diately beean  to  build  a  fmall  fire-engine  at  home,  that  I 
could  eafily  convert  into  different  fliap^  for  experiments^ 
and  which  engine  was  very  near  ready  to  fet  to  work  in  the 
winter  of  1769.'' 

With  this  experimental  engrine,  which  is  reprefented  in 
Plaie  III.  Sieam^E^ginef  Mr.  Smeaton  made  a  multitude  of 
eaperiments,  which  he  noted  down  with  great  care  in  tables* 
and  from  their  refults  deduced  rules  for  tlie  proportions  of 
the  parts  of  his  engines  :  he  afterwards  ereded  many  engines 
of  the  largeft  dimenfioas,  which  fully  verified  his  experiments  : 
the  firft  of  thefe  was  at  Long  Mnton  colliery,  in  1774* 
which  had  a  52 -inch  cylinder,  and  afterwards  a  72-incb,  for 
the  empreiis  of  Ruifia,  at  Cronftadt. 

Mr,  Smeaton*!  £xperimeHfal  Engine* — Plate  III.  contains 
an  elevation  of  this  engine,  Skewing  all  its  parts  at  one  view  | 
and,  after  the  minute  defcription  which  we  have  given  of  Mr* 
Newcomen's  engine  in  Plaie  II.,  it  is  not  necefl'ary  to  enlarge 
on  the  particulars  of  the  prefent.  A,  B,  are  the  walls  of  the 
building ;  C  groundfills,  extending  from  the  wall  B,  to  the 
wall  of  the  boiler  or  furnace  F ;  D  are  ftrong  upright  tim- 
bers, to  fupport  the  crofs-beam  df  on  which  the  centre  of  the 
beam  is  fuftaiiied ;  P  are  the  cylinder-beams,  framed  into  the 
upright  D,  and  the  walls  A,  B  ;  and  the  cylinder  G  is  hung 
between  them  by  thick  crofs-planks  ^,  q. 

M  M  the  great  beam,  librating  on  its  centre,  and  formed 
to  arcs  of  circles  at  the  ends,  to  which  are  fufpended  the 
chains  h  foi*  the  pifton,  and  the  chain  of  the  main-pump 
fpear  H.  It  has  alfo  attached  to  it  ^e  plug-frame  Q,  and 
at  the  other  end  an  iron  rod  K,  which  works  the  injedion 
or  Jack-head  pump,  I,  by  means  of  a  counter  lever  a  a, 
which  brings  the  rod,  i,  of  the  pump  to  a  convenient  place, 
near  the  main-pump  O  O*  The  proper  diftanee  for  the 
motion  of  the  beam  is  limited  by  two  iron  fidds  or  pins  b,  h^ 
which  reach  out  from  each  fide  of  the  a^h-heads,  and  ftop 
on  pieces  of  wood,  fupported  by  the  beams  S,  called  the 
fpring-beams.  Thefe  beams  alfo,  which  fupport  the  upper 
floor  of  the  houfe,  are  let  into  the  walls  A,  B,  at  the  ends* 
and  reft  in  the  middle  on  the  crofs-beam  4%  and  are  firmly 
bolted  down,  as  (hewn  in  the  drawing. 

N  is  the  injedion-pipe,  13  the  injedion-cock,  and  X  the 
pifton  water-cock,  branching  off  from  the  inje6iion.pipe  N« 
Xj  is  the  inje6tion*ciftern,  pbiced  in  the  higheft  part  of  the 
houfe  ;  i  i  is  the  pipe  from  the  inje^ion-pump  I,  by  whiclk 
it  is  fupplied ;  and  T  is  the  wafte-pipe,  at  which  the  excefs  of 
water  runs  off.  The  pipe  T  leads  down  to  the  fmall  ciftem  %^ 
which  will  always  be  kept  full,  and  the  overflow  will  run 
down  the  wafte-pipe  /f,  and  efcape  out  of  doors. 

/  is  the  fire-door,  and  the  afli-pit  is  beneath  it :  the  fire 
circulates  round  the  boiler,  and  then  pafles  into  the  chim- 
ney^ :  x  is  a  fmall  door  at  the  bottom  of  the  chimney,  to 
clear  the  foot,  and  there  is  alfo  a  damper  to  regulate  the 
draft  X  %  is  the  boiler,  and  its  figure  below  is  (hewn  by 
the  dotted  lines :  ^  is  a  pipe  rifing  from  it,  which  has  the 
fafetv-valve  at  the  top  of  it,  contained  in  a  box  or  trough| 
whicn  carries  the  fteam  through  the  wall  at  fv :  n  is  the 
'fteam-gauge,  a  fmall  bent  ghfs  tube,  which  contains  mercury, 
and  fliews  tli^  prefFure  of  the  fteam.  The  cvlinder  G,  be* 
fides  the  bored  part  in  which  the  pifton  works,  has  a  bot^ 
tom  W,  fcrewed  on  by  a  flanch  at  the  lower  part,  and  from 
this  bottom  part  defcends  the  fteam-pipe  S.  The  (hort 
pipei  i;^^  joins  to  the  lower  end  of  the  injedion-pipe  N  N ;  and 
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oppofite  to  this  is  a  fimilar  fhort'pipe,  for  the  fnifting-valve. 
Alfo  from  the  bottom  of  the  cylinder  there  defcends  the  finky 
or  edudion-pipe  m,  which  enters  the  hot-well  R)  and  the  end 
is  covered  with  a  valve.  S  is  the  walie-pipe,  from  which  the 
excefs  of  hot  water  in  the  hot-well  is  carried  off  into  the 
wellEE. 

As  the  hot-well  is  placed  fo  low  that  the  boiler  cannot  be 
fupplied  from  it,  a  fmall  feed-pipe, /,  proceeds  from  the  lower 
part  of  the  cylinder,  and  enters  the  boiler,  having  a  cock,/, 
to  regrulate  the  quantity  which  fhall  pafs  through,  and  a  valve 
to  prevent  the  water  being  drawn  up  from  the  boiler  into 
the  cylinder.  In  the  top  of  the  boiler  is  the  regulator. 
plate,  7,  to  the  under  furface  of  which  the  regulator  is 
fitted :  the  handle  or  lever  of  the  regulator  is  alfo  feen,  and  the 
fpanner  or  rod  5,  by  which  it  is  alternately  moved  backwards 
or  forwards  by  the  arms  3  and  4  of  the  j^.  When  its  weight 
or  boby  3,  falls  over  on  either  fide  of  the  perpendicu- 
lar, it  is  checked  by  the  ftrap  9 :  i  and  2  are  the  arms  or 
handles  by  which  the  j^  is  moved  when  the  pins  in  the  plug- 
beana,  Q,  aA  upon  them»  and  6  is  a  weight  to  balance  the 
weight  of  the  handles. 

10,  II  is  the  F,  or  lever  of  the  injeAion-cock  ;  it  is  con* 
ne^ed  with  the  handle  of  the  cock,  13,  by  a  fork,  which  can- 
not be  feen ;  and  the  end,  1 1,  is  loaded  wit  a  a  fufficient  weight 
to  caufe  its  defcenti  and  open  the  cock,  except  when  it  is  ele- 
vated, by  preffing  down  the  end  10 ;  and  when  it  is  held  up 
bv  the  hdok  12,  the  cock  will  then  be  (hut ;  but  when  the 
>iug- frame  rifes  to  its  hiffheft,  it  draws  the  wire  14,  and 
ifts  the  catch  12,  fo  as  to  let  fall  the  weight  11,  and  opens 
the  cock  in  an  inftant. 

The  adion  of  this  engine  is  apparent  after  the  explanation 
which  we  have  ^ven  ofthe  former  engine,  and  it  is  only  ne- 
ceffary  to  explain  a  fmall  machine  which  is  contained  in  the 
dftem  V,  called  the  catara£i :  it  was  very  commonly  ufed 
in  the  engines  for  the  mines  in  Cornwall,  to  regulate  the 
motion  of  the  engine  to  any  griven  number  fer  minute,  fo 
that  the  defired  quantity  of  water  could  be  orawn,  without 
wafting^  fteam  in  drawing  more. 

The  catara6l  is  nothing  more  than  a  fmall  tumbling-bobt 
■loving  on  a  centre  within  the  box  V,  in  the  fame  manner  as 
the  X  ;  but  inftead  ofthe  weight  or  bob  at  the  top,  it  has  a 
fknall  box  or  cup,  which  is  filled  with  water  by  a  fmSll 
ftream  dropping  continually  from  the  fmall  ciftern  s,  through 
a  cock.  The  lever,  on  which  the  cup  is  fixed,  has  a  fecond 
lever  and  counter-weight  applied  to  it,  which  makes  it  always 
affume  the  vertical  poution,  or  nearly  fo,  except  i^hen  the  cup 
is  full,  and  then  it  is  of  fufficient  weight  to  m»e  the  catara^- 
tumbler  fall  over,  and  in  that  pofition  the  cup  inclines  fo 
much,  that  it  difcharges  its  contents,  and  the  counter-weight 
canfes  its  immediate  return.  The  catarad,  when  it  falls 
over,  ftrikes  a  piece  which  is  conne£^ed  with  a  wire  15,  and 
this  by  a  lever,  16,  and  the  fecond  wire,  17,  draws  up  the 
catch  12. 

When  the  engine  works  with  the  catara6l,  the  wire  14, 
before  mentioned,  is  detached;  and  in  this  ftate  we  will 
fnppofe  the  regulator  open,  the  injedion-cock  (hut,  and  the 
pifton  to  have  juft  arrived  at  the  top  of  the  pyHnder.  A 
pin  in  the  plng-beam,  Q,  feizes  the  handle  f,  overthrows 
the  tnmbling-bob,  3,  of  the  j^  towards  the  cylinder,  and 
the  prong,  5,  of  the  fork  of  the  j^  draws  the  rod  5^  and 
ikms  the  regulator.  Jn  this  fituadon  the  engine  will  re- 
main, until  the  ftream,  which  flows  from  the  cifteni  «, 


through  the  cock,  fills  the  cup  at  th'^  top  of  the  cataraA, 
and  caufes  it  to  fall  over ;  it  then  ftrikes  fuddenly  on  the 
piece  of  the  wire  15,  and  bv  the  lever  •16,  and  wire  17,  it 
raifes  the  hook-catch  12.  This  lets  fall  the  weight  11, 
and  opens  the  inje6lion-cock,  to  throw  a  jet  in  the  cy- 
linder, which  condcnfes  the  fteam  therein,  making  the 
pifton  to  defcend ;  and  when  it  arrives  at  the  bottom, 
the  pin  in  the  plug  Q  deprefles  10,  which  ihuts  the  injedion, 
and  then,  by  depreffing  2,  overthrows  the  tumbling-bob, 
and  opens  the  regulator.  This  admits  fteam  again  into  the 
cylinder,  and  the  counter-weight  makes  the  pifton  re- 
turn. The  catarad  returned  the  inftant  that  its  cup  in- 
clined fo  much  as  to  throw  out  its  water,  and  the  cup  then 
began  to  fill  again ;  but  it  will  not  again  ad,  or  difcharge 
the  injedion-cock,  until  it  is  quite  filled  ;  and  the  injedion- 
cock  Will  not  open  till  this  happens ;  fo  that  the  engine 
waits  at  the  top  of  the  ftroke  till  the  catarad  is  ready : 
and  this  time  of  waiting  can  be  regulated,  by  diminifh^ 
ing  or  increafing  the  fteam  which  drops  down  the  cock, 
fo  as  to  draw  up  exadly  as  much  water  as  drains  into  the 


mme. 


In  176c,  Mr.  Smeaton  made  a  pcHtable  fteam-eogine  for 
draining  foundations,  or  other  temporjuy  works,  ft  had  a 
pulley  or  wheel,  to  receive  the  chain  which  communicated 
motion  from  the  pifton  to  the  pump-rod,  inftead  of  a  beam  ; 
and  the  whole  machine  being  fupported  in  one  frame  of 
wood,  it  had  no  connedion  with  the  building  in  which  it  was 
placed,  or  it  could  work  all  together  in  the  open  air.  The 
frame  was  ftiaped  like  the  letter  A,  and  the  vertex  fupported 
the  pivots  of  the  wheel,  whilft  the  cylinder  and  pump  were 
bolted  down  to  the  groundfills,  on  wmch  the  A  was  ereded. 
The  engine  in  its  adion  veas  the  fame  as  others ;  the  boiler 
required  no  fetting  in  brick-work,  but  was  in  the  ihape  of  a 
large  tea-kettle,  and  the  fire-place  was  in  the  centre  of  it, 
furrounded  on  all  fides  by  the  water.  On  one  fide  was  an 
opening  for  the  fire*door,  and  a  large  tube  or  pipe  led 
through  the  water  to  a  hollow  fphere  of  caft-iron,  m  which 
the  fire  was  made,  upon  a  grate ;  and  firom  the  grate  another 
large  tube  or  afti-pit  defcended  perpendicularly  through  the 
bottom  of  the  boiler,  and  was  open  below  to  fupply  air  to 
the  fire ;  alfo  oppofite  the  fire-door  was  a  third  large  tube 
or  chimney,  leading  from  the  fphere  through  the  fide  of  the 
boiler,  and  it  then  turned  up  in  the  manner  of  the  fpout  of 
a  tea-kettle,  to  carry  off  the  fmoke  into  a  tall  chimney  of 
brick  or  of  iron-plate. 

From  Mr.  Smeaton's  manufcript  papers  (now  in  poffefiioa 
of  fir  Jofeph  Banks)  we  gain  much  pradical  as  well  as  phi- 
lofophical  information  on  the  atmofpheric  engines ;  and  as 
thefe  engrines  are  ftill  ufed  very  extenfiv^ly  at  coal-mines,  we 
think  the  publication  of  the  particulars  will  be  of  fervice. 

Mr.  Smeaton's  experiments  with  his  experimental  engine 
were  very  numerous,  and  fo  diverfified,  as  to  afford  all  the 
information  which  can  be  defired  upon  Newcomen's  engine. 
It  would  exceed  our  limits  to  tranlcribe  many  of  thefe  ex- 
periments ;  but  we  think  it  will  be  ferviceable  to  give  the 
table  of  proportions,  which  he  fettled  from  the  refults  of 
all  his  experiments,  and  after  which  table,  between  the  years 
1774  and  1782,  he  ereded  no  lefs  than  eight  firft  rate 
engines,  with  cylinders  of  five  and  fix  feet  mameters,  uid 
many  others  of  fnaller  dimenfions.  A  full  defcription,  with 
drawings,  of  one  of  thefe  engines,  is  given  in  the  publication 
of  Mr.  Smeaton's  Reports,  3  vols.  4to.     London,  1 8 1 1  • 
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The  di£Fereot  columns  of  this  table  explain  themfelvesy 
except  the  great  produ&  per  minute.  This  is  the  effeft  of 
the  engine  expreued  in  a  convenient  manner,  to  feparate  it 
from  all  confiderations  of  the  diameter  or  lift  of  the  pumps* 
or  of  the  number  of  ftrokes  which  the  engine  makes  in  a 
minnte;  being  the  multiple  of  all  thefe,  and  is  thus  ob- 
tained. Multiply  the  fquare  of  the  diameter  of  the  cylinder 
ia  inchesy  by  the  preifure  on  each  fquare  inch  of  the  pifton, 
not  expreffed  in  pounds  weighty  but  in  the  height  of 
a  column  of  water  in  feet ;  and  this  a^ain  is  multiplied 
by  the  velocity  of  the  motion  of  the  pifton  per  minute* 
For  example*  a  26-inch  cylinder:  fquare  of  diameter* 
(676)  X  18  feet*  the  preflure/er  fquare  inch  in  feet  of  wa- 
ter, =  12 168  X  76.21  feet*  the  journey  per  minute* 
=  927323*  the  great  produ6k  per  minute*  as  per  table. 
The  table  is  calculated  upon  the  fuppofition  that  the  pref- 
fore  upon  each  fquare  inch  of  the  pifton  is  8  lbs.  avoir- 
dupois, or  18  feet  colunm  of  water. 

The  laft  column,  or  effe^  ter  minute  of  one  bufhel  per 
hour*  ia  a  comparative  view  ot  the  efre6t  of  different-fized 
engines*  ftiewing  the  advantages  of  large  engines  in  refpeft 
to  fmaU,  in  the  quantity  of  work  they  will  ene6k  in  propor- 
tion to  the  coals  they  confume. 

To  find  the  number  of  buihels  of  coals  which  any  of  the 
engines  will  confume  per  hour*  calculate  the  intemsd  furface 
of  the  cylinder  in  fquare  inches*  and  add  to  it  three  times 
the  fquare  of  the  disuneter*  to  allow  for  the  pifton  bottom* 
cylinder  bottom*  and  the  furface  of  the  pipe^  which  are 
within  the  cylinder.  Next  calculate  the  folid  content  of 
the  cylinder  in  cubic  inches*  and  find  the  proportion  between 
the  fuperficial  and  the  folid  meafure  0/  the  cylinder :  ac- 
cording to  the  number  of  this  proportion!  ftQ<i  ^  number  in 
the  following  table  for  a  divifor. 


Proportion  of 
the  Sttr&ce  of 
theC^linder  to 
its  Capacity 
in  fquare  and 
cubic  Inches. 

£ir«aof 

one  Buihel 
jMr  Hour. 

DificreDcet. 

I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 
12 

98 
188 

"73 

349 

4«4 
468 

51a 

545 

567 
578 
578 
57* 

90 

76 
65 

54 

44 

33 
22 

II 

0 

8 

Laftly*  cut  off  three  places  of  figures  from  the  great 
produd  per  minute*  and  dividing  by  the  divifor*  the  quo- 
tient will  be  the  effeA  of  one  buihel  per  minute. 

For  example,  a  72-inch  cylinder :  its  circumference  will 
be  226.3,  which*  multiplied  by  13c  inches,  the  length, 
gives  30550  fquare  inches;  and  adding  thereto  15^52, 
which  is  three  times  the  fquare  of  the  diameter,  we  have 
46102  fuperficial  inches ;  and  the  content  of  the  cylinder  is 
549652  cubic  inches,  which  is  1 1.9  times  the  number  of 
the  fuperficial  inches.  By  feeking  in  the  laft  table  for 
1 1.9  or  12,  we  find  the  number  572  for  the  divifor  of  the 


great  produd,  after.cutting  off.  its  three  laft  figuiei»  ven. 
7558  -r  572  =  It  buihelfl'/^  hour. 

By  this  way  of  finding  tJie  proportion  between  the  fur- 
face and  the  content  of  the  cylindery  an  allowance  is  made 
for  the  lofs  of  fteam  which  tues  place  from  condenfation, 
when  it  enters  into  the  cylinder  at  every  ftroke,  after  it  hat 
been  cooled  by  the  injeftion  thrown  into  it. 

The  quantity  is  very  confiderable,  and  forms  the  greateft 
objedion  to  this  form  of  the  fteam-en^ne.  An  attentive 
obfervation  to  the  adion  of  an  engine  will  fliew  that  there  is 
a  wafte,  but  not  the  quantity  in  which  it  takes  place.  The 
moment  the  regulator  is  opened*  when  the  pifton  is  at  the 
bottom  of  the  ftroke,  the  fteam  may  be  perceived  to  iffue 
from  the  fnifting-valve  with  a  ftrong  puff,  becaufe  the  fteam 
is  more  elaftic  than  air  br  one  or  two  pounds/€r  fquare  inch  ; 
but  as  the  pifton  rifes,  this  fteam  dimini(hes*  and  u>on  ceafes» 
and  no  more  fteam  vriU  iffue  during  the  whole  rife  of  the 
pifton. 

To  afcertain  the  quantity  of  this  lofs  by  condenfatidn,  it. 
becomes  firft  neceffary  to  know  to  what  degree  water  is  ex- 
panded* when  converted  into  fteam*  at  the  preffuie  of  the 
atmofphere ;  and  compare  this  with  the  degree  of  expanfion 
which  it  requires  to  convert  the  water*  which  the  boiler 
confumes  in  a  given  time*  into  fuch  a  quantity  of  fteam  as 
will  fill  the  cylinder  the  requifite  number  of  times  in  the 
fame  period. 

Mr.  Beighton  made  an  experiment  at  Griff  engine,  in 
Warwickshire* .  on  the  degree  of  rarefaction  of  water  when 
converted  into  fteam*  but  without  determining  the  tempera- 
ture.  The  preffure  of  the  fteam  was  juft  one  pound  upoii 
the  fquare  inch,  as  he  determined  by  the  fteelyard  of  the 
iafety-valve ;  and  by  our  fecond  table,  we  find  this  to  de- 
note a  temperature  of  about  216^.  The  cylinder  of  the 
engine  contained  113  gallons  of  fteam  at  every  ftroket 
which,  at  16  ftrokes /€r  minute,  is  equal  to  1808  ale-gallons, 
or  1808  X  8  =  14464  pints  of  fteam /ler  minute.  He  found 
that  the  neceffary  fupply  of  fre(h  water  for  the  boiler*  un- 
der thefe  circumttances*  was  about  five  pints  per  minute, 
to  keep  the  furface  of  the  water  at  a  conftant  level ;  there- 
fore* the  relative  bulks  of  the  fteam  of  one  pound /^  inch 
preffure,  and  the  water  from  which  it  was  produced,  were 
as  5  to  I4464»  or  as  i  to  2893  nearly.  By  an  unaccountable 
miftake,  DeUguliers,  who  relates  the  above  experiment,  de- 
duces from  the  fame  data,  that  the  expanfion  is  13388,  a 
number  which  has  been  frequently  quoted  by  other  writers. 
Mr.  Beighton's  experiment  cannot  be  admitted  as  condufive, 
becaufe  the  cylinder  bemg  cooled  by  the  condenfing  water 
at  every  ftroke,  the  fteam  would  be  condenfed,  and  lofe 
much  of  its  bulk  in  entering  into  the  cold  cylinder.  But 
without  making  anv  allowance  for  that  lofs,  Mr.  Beigh- 
ton's  experiment  makes  a  greater  degree  of  expanfion  tjhan 
has  been  found  by  others ;  and  we  (hould  not  have  men- 
tioned this  experiment  at  all,  had  it  not  been  fo  frequently 
quoted  after  Defaguliers  with  his  enormous  error,  even  by 
Belidor,  Prony,  and  other  foreign  writers. 

Mr.  Smeaton  made  fome  experiments  by  weighing  a 
Florence  flaik  of  four  inches  diameter,  firft  when  it  was 
perfedly  dry  and  empty,  and  afterwards  when  it  was  full  of 
water ;  then  pouring  out  all  the  water,  except  a  fmall  quan- 
ttty,  he  put  Uie  globe  un  the  fire,  and  made  it  boil  ftronely* 
till  the  laft  drop  of  water  dif appeared,  and  at  that  inftant 
he  ftopped  up  the  mouth  to  retain  the  fteam  which  was 
within  it.  The  flafk  being  now  weighed*  gave  the  difference 
of  weight  between  the  flaik  filled  with  water  and  with  fteam 
of  an  elaftic  force  equal  to  that  of  atmofpheric  air  \  and  de- 
ducing the  weight  of  the  empcy  flaik  from  each  of  ihele 
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eiEperiiiient§9  it  gave  the  proportion  of  the  bulk  of  the  fteam 
to  that  of  the  water :  ■  this,  by  a  mean  of  fix  different  ex- 
perimentSy  he  determined  to  be  as  -rrrr-  ^^t  fufpefiing 
that  fome  air  was  contained  in  the  flafk  sdong  with  the  fteam, 
he  inverted  the  mouth  of  it  in  water  when  it  was  filled 
with  the  hot  fteam,  and  found  it  to  draw  up  the  water  in 
the  fame  manner  as  defcribed  by  captain  Savery ;  but  it 
was  not  quite  filled  with  water,  for  a  fmall  bubble  of  air 
remained  m  the  fiaik,  and  this  he  eilimated  to  be  fuch  a  por- 
tion of  the  whole  content,  as  induced  him  to  reduce  his 
edimate  of  the  expanfion  from  2459  times  to  1800  times; 
and  this  number,  the  fame  number  that  Mr.  Watt  had  de- 
termined,  he  ufed  in  his  calculations. 

His  inveftigation  of  the  quantity  of  fteam  dellroyed  by 
a  given  furface  of  the  cold  cytinder  was  as  follows.  The 
^cylinder  of  the  experimental  engine  was  9.9  inches  diameter 
and  50  inches  long :  making  the  requifite  additions  to  its 
bottom  and  piflon,  the  internal  furface  was  2340  fquare 
inches,  and  the  folid  content  was  3940  cubic  inches.  The 
quantity  of  water  neceffary  to  f up  ply  the  boiler  at  each 
ftroke  was  found  to  be  8.5  cubic  inches:  therefore,  3940 
•^8*5  =  463  times,  which  the  8.5  cubic  inches  of  water 
mud  nave  expanded  to  fill  the  cylinder  at  each  flroke.  But 
fuppofing  the  water  to  have  expanded  i8cx3  times,  the  8.5 
inches  x  1800  =  15300  cubic  inches  of  fteam  produced, 
which  is  3*88  times  the  quantity  employed  to  fill  the  cylinder. 
The  difference  of  thele  numbers,  viz.  15300  —  3940  = 
1 1360  inches  of  fteam  condenfed  and  loll.  This,  divided  by 
the  number  of  fuperficial  inches  on  the  furface  of  the  cy- 
linder, gives  4.9  cubic  inches  condenfed  by  every  fquare 
inch  of  furface. 

It  will  be  readily  feen,  that  the  proportion  between  the 
quantity  of  iteam  which  muft  be  produced,  and  the  quan- 
tity which  will  be  employed,  will  be  lefs  in  large  cylinders 
than  in  fmall  ones ;  hence  the  above  is  the  extreme  cafe  ;  and 
in  a  fimilar  trial  of  a  52-inch  cylinder,  he  found  the  wafte  to 
be  only  2.7  cubic  inches  for  each  inch  of  furface.  Hence 
we  fee  the  reafon  for  Mr.  Smeaton's  rule  of  making  the 
proportion  of  the  furface  of  the  cylinder  to  its  capacity  the 
ground-work  for  the  calculation  of  the  quantity  of  coals. 

In  common  engrines,  which  are  loaded  to  feven  or  eight 
pounds  upon  the  inch,  and  are  of  a  middle  fize,  the  quan- 
tity of  fteam  which  is  condenfed  in  reftoring  to  the  cy- 
linder the  heat  which  it  had  loft,  is  equal  to  the  full  con- 
tents of.  the  cylinder,  befides  what  it  really  required  to 
fill  it ;  fo  that  twice  the  contents  of  the  cylinder  are  employed 
to  make  it  raife  a  column  of  water  equal  to  about  feven  or 
eight  pounds  for  each  fquare  inch  of  the  pifton  ;  or  to  take 
it  more  fimply,  a  cubic  foot  of  fteam  nrakes  a  fufiicient 
vacuum  to  raife  a  cubic  foot  of  water  about  eighteen  feet 
high,  befides  overcoming  the  fri£iion  of  the  engine,  and  the 
refiftance  of  the  water  to  motion. 

In  all  Mr.  Smeaton's  experiments  he  obferved  the  quan- 
tity of  water  which  was  evaporated  in  proportion  to  the 
coals,  and  found  by  a  mean  of  a  great  number  of  experi- 
ments, that  a  bufhel  of  coals  evaporated  12700  cubic  inches 
of  water,  or  7.35  cubic  feet ;  and  eftimating  the  expanfion 
at  1800  times,  the  bufhel  of  coals  will  produce  13230  cubic, 
feet  of  fteam,  of  little  more  in  elafticity  than  the  atmofphere, 
and  about  214°  of  Fahrenheit's  thermometer. 

The  Work  a8uaBy  perfornud  by  Atmofphcric  Engines  in  pro- 
portion to  the  Coals, — We  fhill  firft  give  the  refults  of  the 
performance  of  fome  old  engines,  according  to  Mr.  Smea- 
ton's account,  before  he  began  his  improvements.  The  en- 
gine at  Long  Benton  colliery,  which  was  confidered  as  one 
€>{  the  beft  in  the  neighbourhood  of  Newcaflle,  was  cried 


by  Mr.  Smeaton  in  1772 ;  it  was  of  the  following  dimen- 
fions.  Cylinder  52  inches  diameter,  ftroke  7  feet.  The 
pump  was  12  inches  diameter,  and  drew  the  water  61  fathonaa 
high ;  and  alfo  an  inje^ion-pump  8  inches  diameter,  and  5  feet 
7^, inches  ftroke,  which  raifed  water  58  feet.  This  engine 
confumed  8  bolls  (of  2  cwt.  i  qr.  21^  lbs.  each)  of  coals, 
fuch  as  are  generally  ufed  for  engines,  in  two  hours  and  two 
minutes,  when  working  at  the  rate  of  from  7^  to  8  ftrokea 
per  minute,  or  jiper  minute  at  the  medium. 

The  computations  from  thefe  data  are  firft  to  afcertain  the 
real  weight  of  water  in  the  pumps :  the  main  pump  being 
1 2  inches  diameter,  and  the  inje^ion-pump  8,  the  propor- 
tion of  the  areas  of  the  two  will  be  as  the  fquares  of  their 
diameters,  and  their  load  in  proportion  to  their  height  of 
column ;  therefore,  as  144  :  64  ::  58  feet  high  :  25.7  feet ; 
that  is,  the  whole  load  of  the  inje^ion-pump  will  be  equal 
25.7  feet  of  the  main  column  of  1 2  inches  diameter ;  but  this 
is,  provided  that  the  length  of  ftroke  was  the  fame  in  both. 

To  reduce  them  to  one,  fay  as  a  7-feet  ftroke,  or  84  inches, 
:  67.5  in.  ::  25.7  ft.  :  20.7  feet  of  the  column  of  the  main 
pumps,  fay  21  feet. 

Hence,  the  whole  load  confifts  of  the  main  column  of  12 
inches  diameter,  and  61  fathoms  or  366  feet,  and  the  injedion- 
pump  equal  to  21  feet  thereof,  366  -f  21  feet  =  387  feet. 

To  obtain  what  Mr.  Smeaton  calls  the  great  produ^,  by 
which  the  powers  of  different  engines  can  be  compared,  mul- 
tiply the  fquare  ofthe  pump's  diameter  144 inches  x  387  feet 
lift  =  55728,  which  multiplied  by  a  7-feet  ftroke  =  3900969 
and  again  by  7.75  ftrokes  per  minute  =  3023244,  the 
whole  produ^  or  effe£l  of  the  engine,  without  regard  to 
coals,  or  without  any  allowance  for  the  weight  of  the  pump- 
rods,  and  the  counterpoife  of  the  engine. 

The  quantity  of  coals  was  2  cwt.  i  qr.  21^  lbs.  =  273^  lbs. 

X    8  boils  r=  2188  lbs.    which   divided   by    88  lbs.,    the 

weight  of  a  London  bufhel,  gives  24.86  bufhels  confumed 

in  the  whole  time  of  the  experiment,  viz,  two  hours  and 

two  minutes,  or  122  minutes. 

To  find  the  coals  for  one  hour's  work,  fay  as  122  minutes 
:  6omin.  ::  24.86  bufhels  :  12.22  bufhels /iurr  hour. 

Laftly,  the  whole  produ£l  3023244,  divided  by  I2.22» 
gives  247401  for  the  produ6l  or  effe£i  of  one  bufhel  of 
coals  per  hour. 

Thia  engine  was  rebuilt  according  to  Mr.  Smeaton's  plan, 
with  the  fame  cylinder  of  52  inches  and  7-feet  ftroke,  but 
the  pumps  were  enlarged  to  12.2  inches  diameter,  and  lifted 
in  two  columns  each  24  fathoms  4  feet  high.  The  iniedlion- 
pump  was  7  inches  diameter,  5  feet  6  inches  ftroke,  and 
lifted  70  feet  7  inches  high. 

In  1774  ^^'  Smeaton  tried  the  experiment,  and  found 
that  when  this  new  engine  was  working  at  the  rate  of  twelve 
flrokes  per  minute,  2  cwt.  i  qr.  16  lbs.  of  the  common  en- 
gine coals  fupplied  it  22  minutes. 

From  this  he  made  a  fimilar  computation  to  thofe  for  the 
former  engine.  Square  of  12.2  inches  the  diameter  of  the 
main  pumps  148.84;  fquare  of  7  inches  the  diameter  of 
inje6^ion-pnmp  49  ;  its  lift  70^  feet.  Then  fay  as  148.84 
:  49  ::  70^  :  23.21  feet  of  the  main  column,  if  the  lengths 
of  the  itrokes  were  equal;  but  as  they  are  not,  fay  as  the 
long  ftroke  84  in.  :  66  in.  ::  23.21  ft.  :  18.2;  therefore  the 
load  of  the  injedion-pump  is  equal  to  the  load  of  18.2  feet 
of  height  of  the  main  column. 

The  total  load  then  is  equal  to  a  barrel  12.2  inches  dia- 
meter, twice  24  fathoms  4  feet,  or  296  feet  +18  feet,  viz, 
314  feet  of  lift. 

To  obtain  the  great  produd^,  multiply  the  fquare  of  the 
pump's  diameter  148.84  by  314  feet;  the  height  lifted  :r: 

5  46735-76, 
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46735.769  whicbi multiplied  by  7-feet  ftroke  =327150.32; 
and  agrain  by  12  ftrokes  per  minute  =  392580^.84^  the 
whole  produ£k  or  efFe£k  ot  the  engine,  without  regard  to 
coals*  or  without  allowance  for  the  weight  of  the  pump-rod, 
nearly  3  tons,  and  the  counter- weight  of  the  engine. 

For  the  quantity  of  coals  2  cwt.  i  qr.  i61bs.,  or  2681b8., 
divide  it  by  88lbs.,  the  weight  of  a  London  buihel,  and  it 
makes  3.05  bufhels  confumedin  22  minutes,  the  time  of  thie 
experiment ;  therefore  fay,  as  22  min.  :  60  min.  ::  3.05  : 
8.32  buibels^r  hour. 

L.aftly,  the  whole  produ6^  3925803.84,  divided  by  8.32, 
gives  471851  for  the  produd,  or  effed  of  one  bufhel  of 
coals  per  hour.  Therefore  the  effed  of  this  new  engine, 
compared  with  the  former  engine,  is  as  471 851  to  247401. 

To  this  computation,  which  is  chiefly  comparative  be- 
tween the  two  engines,  we  may  add  the  following,  to  (hew 
the  preffure  upoaeach  fquare  inch  of  the  pifton.  The  area 
of  the  52-inch  cylinder  is  52  x  52  =  2704  x  -7854  = 
2123  fquare  inches. 

The  weight  of  the  column  of  water  in  the  pumps,  12.2 
inches  diameter,  will  be  about  5o.9lbs.  weight  for  each  foot 
in  height.  For  12.2  x  12.2  =  148.84  x  •7854  =  116.8, 
the  fquare  inches  in  the  area  of  the  pump.  Now,  a  cubic 
foot  of  water  weighs  62^  pounds  nearly  ;  therefore  divide 
62.5lbs.  by^  144,  the  fquare  inches  in  a  fquare  foot,  and  it 
will  RTe  .434lbs.,  which  is  the  weight  of  a  column  of  water 
one  inch  bafe  and  one  foot  high.  Multiply  116.8  x  .434 
=  5o.7lbs.,  the  weight  of  the  column  of  water  in  the 
pumps  a  foot  high  ;  and  this  multiplied  by  314  feet,  the 
whole  lift  equals  I59i9lbs.,  the  total  weight  of  water. 
I>ivide  this  number  by  2123,  the  number  of  fquare  inches 
in  the  furface  of  the  pifton,  and  it  wiU  give  7.481bs.  for  the 
preiTure  upon  each  fquare  inch,  or  7^  very  nearly. 

Another  method  of  readily  finding  the  prefiure^^  fquare 
inch  in  the  pifton  is  thus.  As  the  fquare  of  the  diameter 
of  the  cylinder  (52  x  52  =  )  2704  is  to  the  fquare  of  the 
diameter  of  the  pump  (12.2  x  12.2  =)  148.84,  fo  is  the 
height  which  the  pump  hfts,  314  feet,  to  17.24,  the  height 
of  a  column  of  water,  which,  if  it  refted  on  the  pifton, 
would  balance  the  water  in  the  pump.  Then  multiply 
1 7.24  feet  by  .434lbs.,  the  weight  of  an  inch  fquare  of 
water  one  foot  high,  and  the  refult  is  7.481bs.  for  the  preii'ure 
per  fquare  inch,  the  fame  as  before. 

Since  Mr.  Watt  introduced  his  improved  engines,  it  has 
been  cuftomary  to  compare  their  effects  by  the  number  of 
pounds  of  water  which  they  can  raife  to  one  foot  high  by 
the  confumption  of  a  bufhel  of  coals,  without  regarding  the 
time  in  which  it  is  expended.  To  reduce  thefe  two  engines 
to  that  ftandard,  we  muft  fay  the  fir  ft  engine  con  fumed 
24.86  bufhels  in  122  minutes ;  therefore,  as  24.86  bu(h.  : 
122  min.  ::  i  bufh.  :  49  min.  ;  that  is,  one  bufhel  will  laft 
49  minutes.  At  every  ftroke,  the  pump  draws  up  a  cylinder 
of  water,  12  inches  diameter  and  7  feet  long,  387  feet  high. 
This  cylinder  of  water  will  weigh  343lbs. ;  for  12  x  12  = 
144  -r  -7854  =113  inches,  the  area  of  the  pump.  This, 
multiplied  by  .4341^3.,  the  weight  of  a  column  one  inch 
fquare,  and  one  root  high,  will  be  49lbs.  ;  and  again,  mul- 
tiplied by  7  feet  for  the  length,  will  equal  343lbs. 

The  quantity  of  coals  confumed  in  the  iirft  experiment 
was  24.86  bufhels :  the  experiment  lafted  1 22  minutes, 
during  which  time  the  engine,  working  at  ']\  ftrokes  per 
minute,  made  945  ftrokes ;  then  fay,  as  24.86  bufh.  :  945 
ftrokes  ::  1  bufh.  :  38 ;  therefore  the  eneine  makes  38 
ftrokes  for  every  bufhel  of  coals  which  it  conlumee. 

At  every  ftroke  the  engine  raifes  343lb8.  of  water  387  feet. 
Multiply  343  by  38,  the  number  of  ftrokes,  and  it  gives 
I3034lb8.|  lifted  587  feet  b)[  each  buftiel  of  coals.     Laftlyi 


13034  X  387  =  5,044, 15  81b8.  ofwaterraifed  one  foot  high 
with  a  bufhel  of  coals. 

The  new  engine  confumed  3.05  bufhels  in  22  minutes, 
during  which  time  it  worked  12  ftrokes/^  minute;  it 
is  therefore  264  ftrokes :  then  fay,  as  3.05  bufh.  :  264 
ftrokes  ::  i  bufh.  :  86.5,  the  number  sf  ftrokes  which  the 
engine  will  make  for  each  bufhel  it  confumes. 

At  every  ftroke  the  engine  raifes  a  cylinder  of  water^ 
12.2  inches  diameter,  7  feet  long,  and  weighing  354.8lbs. 
314  feet  high.  Multiply  this  354.8^8.  by  the  86.5  ilrokes 
which  the  engine  makes  for  each  bufhel  of  coals,  and  we 
have  30690,  the  number  of  pounds  of  water  lifted  314  feet 
by  each  bulhel  of  coals.  And  laftly,  3o69olbs.  x  314  feet 
=  9,636,66olbs.  of  water  lifted  one  foot  high  with  each 
bufhel  of  coals. 

Mr*  Smeaton*!  DlreSions  for  making  Enginee.  —  Mr. 
Smeaton  made  his  engines  with  a  wooden  bottom  to 
the  pifton,  as  we  have  before  noticed.  This  was  be* 
caufe  wood  communicates  heat  much  lefs  rapidly"  than 
metals.  The  pifton  is  kept  much  cooler  than  any  other  part 
to  which  the  fteam  has  direct  accefs,  not  only  from  the 
water  which  is  poured  upon  it  to  keep  it  tight,  and  prevent 
the  leaicage  of  air  into  the  cylinder,"  but  alfo  becaufe  it 
receives  the  firft  and  molt  direft  aftion  of  the  cold  injef^ion- 
water :  and  as  the  fteam  in  entering  the  cylinder  through 
the  fteam-pipe  firft  meets  the  cold  furface  of  the  pifton,  it 
is  thereby  condenfed  in  a  greater  degree  than  by  an  equal 
portion  of  the  internal  furface  of  the  cylinder.  By  covering 
the  bottom  of  the  pifton  with  wood,  it  will  receive  or 
condudl  lefs  heat  from  the  fteam ;  and  for  the  fame  reafon, 
the  cold  water,  when  it  is  thrown  up  againft  the  pifton, 
will  be  lefs  heated  by  the  conta£k  of  it,  the  wood  ading 
as  a  neutral  body  on  the  fluids,  which  alternately  aS 
againft  it. 

The  injection -cap,  or  jet,  according  to  Mr.  Smeaton, 
fhould  be  a  fquare  hole  through  a  brafs  plate,  and  rounded 
from  the  under  fide,  that  it  may  throw  up  a  full  bore.  The 
middle  of  the  jet  ftiould  not  be  direded  to  ftrike  the  centre 
of  the  pifton  bottom,  but  it  fhould  rife  perpendicularly, 
fo  as  to  ftrike  the  pifton  bottom  at  right  angles.  That 
part  of  the  inje^ion-pipe  which  is  within  the  cylinder  fhould 
be  made  of  wood,  or  if  of  metal^  wrapped  round  with  tarred 
marline,  or  fmall  rope,  to  feparate  the  metal  of  the  pipe  from 
the  contadl  of  the  Iteam,  or  hot  water,  which  not  only  faves 
the  condenfation  of  fome  fteam,  but  by  preventing  the  pipe 
becoming  hot,  that  portion  of  inje^ion-water  which  is  con- 
tained in  the  pipe  is  kept  cool,  and  the  fteam  which 
afterwards  flows  through  the  pipe  will  enter  in  its  cooleft 
ttate.  The  injedtion-ciftern  fhould  be  placed  as  high  as 
the  building  will  admit,  fo  as  to  give  a  fmartnefs  to  the  jet. 

A  pipe  mould  be  applied  beyond  the  fnifting-valve,  with 
a  cock  in  it,  which  being  partially  clofed,  the  fnifting  can 
be  regulated,  if  it  fhould  be  found  too  great,  fo  as  to  emit 
more  fteam  than  is  requifite.  Mr.  Smeaton  alfo  placed  a 
fmall  air-cock  on  the  upper  part  of  the  edu£tion-pipe,  or 
fome  other  part  having  free  communication  with  the  cylinder, 
for  the  largeft  engine.  This  was  to  be  only  of  the  fize  of 
a  fmall  common  beer^cock ;  and  when  the  fnift  was  properly 
regulated,  this  cock  was  to  be  opened  as  much  as  it  could 
be,  to  allow  the  pifton  to  come  fully  down  into  the  cylinder. 
We  fuppofe  this  air-cock  muft  have  been  found  pra^icaUy 
beneficial,  or  fuchan  experimental  engineer  as  Mr.  Smeaton 
would  have  difcontinued  to  recommend  it :  but  we  do  not 
know  on  what  principles  the  admiffion  of  air  could  be  fer- 
viceable,  unlefs  it  was  to  diminifh  the  defcending  power  of 
the  pifton  when  it  arrived  near  the  l>ottom  of  the  cyhnder, 
and  thus  diminifli  that  acceleration  of  the  piftoni  ot  which 
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we  have  before  fpoken  in  the  defcription  of  the  adion  of 
the  eoffine. 

La^y,  in  adjufting  the  engine  to  its  work,  to  determine 
the  proper  degree  cfcounter-weighty  it  was  to  be  put  toge- 
ther, and  the  pumps  filled  with  water,  but  the  buckets 
without  the  leathers,  and  the  pifton  without  any  packing. 
In  this  ftate,  a  weight,  equal  to  about  lib.  per  fquare  inch, 
being  laid  upon  the  pifton,  the  engine  was  ballafted  at 
either  end  of  the  beam,  as  it  might  require,  until  it  was 
found  in  exa6^  balance.  Then,  when  the  piflon  was  relieved 
&om  its  weight,  it  would  have  a  counter-weight  tending 
to  draw  it  up  with  a  force  equal  to  lib.  jber  fquare  inch. 
This  was  for  engines  of  the  largeft  dimenuons  ;  but  as  the 
proportion  of  lofs  by  fri<^ion  of  the  pidon  and  buckets  is 
greater  in  fmall  cylinders  and  pumps,  fmaller  engines 
muft  have  i^lb.,  and  the  fimalleft  engines  2lb6.  per  inch. 
When  it  is  not  convenient  to  fill  the  pumps  with  water  up 
to  the  top,  allowance  muii  be  made  for  the  difference  of  the 
pump-rods  not  being  immerfed. 

Mr.  Smeaton  expeded  his  engines,  which  were  calculated 
to  be  loaded  with  a  neat  burden  of  8lbs.  per  fquare  inch, 
would,  with  the  counter-weight  as  above,  make  their  re- 
turning itroke  rather  quicker  than  the  working  ftroke,  and 
this  he  preferred. 

The  proper  proportion  of  the  counter-weight  has  been 
a  matter  of  much  mathematicad  inveftigation  by  writers  on 
the  engine,  particularly  M.  Boffut;  but  it  depends  upon 
fo  many  contingent  circumftances,  that  it  would  be  impof- 
fible  to  apply  any  theorem  to  praftice,  even  if  the  theory- 
were  eftabliflied;  and  the  adjuftment  is  eafily  afcertained 
by  experiment. 

The  defign  of  the  engineer  in  giving  ox  allowing  a  pre- 
ponderancy  to  the  outer  end  of  the  beam,  is  fimply  that  the 
buckets  may  defcend,  and  that  the  pifton  may  rife  and 
allow  the  fteam  to  fill  the  cylinder,  without  any  further 
combination  of  apparatus  being  employed  for  that  purpofe. 
Now  let  us  obferve  its  operation,  and  the  manner  of  adjuft* 
ing  its  quantity  in  an  engine's  firit  fetting  to  work.     Sup- 

Sefe  the  water  already  up  to  the  top  of  the  pump :  the 
eam  being  admitted  into  the  cylinder  till  it  has  driven  out 
the  air,  the  operator  ihuts  the  fteam-cock,  without  fupply- 
ing  any  injection ;  and  the  engine  will  make  its  tirft 
ftroke,  though  very  quietly,  by  the  external  condenfa- 
tion  from  the  furface  of  the  cylinder :  he  then  allows  fteam 
again  to  enter  the  cylinder,  and  according  to  the  pidon's 
tendency  to  rife,  he  fuits  his  judgment  to  the  degree  of 
counter-weight  neceffary  :  if  it  rifes  too  flow,  he  puts  iron 
or  other  ballaft  upon  the  pump-end  of  the  beam  ;  and  if  it 
rifes  too  quick,  he  places  thefe  weights  on  the  pi  lion-end. 
We  have  then  two  important  circumftances  to  attend  to 
in  this  regulation.  Firft,  that  the  pump-bucket  fhall  defcend 
as  quick  as  it  can,  but  without  fuch  force  as  ihall  occafion 
a  violent  (hock  to  ftop  the  motion  at  the  end  of  the  ftrokes ; 
and  fecondly,  that  the  pi  (ton  fhall  not  be  drawn  up  fafter 
than  the  fteam-regulator  (with  the  degree  of  opening  that 
is  given  to  it)  can  fupply  fteam  ;  for  that  would  impede 
the  difcharging  funflions  of  the  engrine,  or  getting  rid  of 
the  air  and  condenfing  water  ;  and  unlefs  thefe  are  performed 
pun^uallyy  the  engrine  foon  ceafes  to  work.  Now  neither 
the  air  nor  the  water  can  be  difcharged  inftantaneoufly  from 
the  cylinder,  but  require  a  certain  time,  in  proportion  to 
the  quantity  of  each,  and  the  degree  of  ftrength  in  the 
fteam ;  and  therefore  the  pifton  muit  not  rife  fo  quick  as  to 
prevent  the  fteam  ading  on  the  air  and  condenfing  wa- 
ter, which  it  will  do  if  the  engine  has  too  gpieat  a 
counter- weight,  and  the  fteam  is  low ;  for  if  the  pifton 
afcends  fafter  than  the  boiler  fupplies  fteam»  there  can  be 


no  difcharge,  and  after  a  ftrokt  or  two  the  engine  will 
ftop. 

But  this  is  on  the  fuppofition  that  the  engine  is  workinr 
with  its  fuU  intended  velocity.     Wlien  an  engine  is  eredeS 
on  a  mine  or  pit  which  is  finking,  the  quantity  of  water 
to  be  lifted  by  the  pump  being  fmall,  the  engine  muft 
work  flow,  and  the  counter-weight  muft  be  in  proportion  ; 
the  beam  will  neverthelefs  require  an  extra  counterpoife  at 
the  pump-end,  becaufe  of  the lightnefs  of  the  pump-rods; 
but  as  the  mine  or  pit  becomes  of  greater  depths  and  fuo- 
cei&ve  lengths  of  rods  are  applied  for  the  dimnnent  lifts  of 
pumps,  the  weight  muft   be  diminifhed,   and   at   length 
transferred  to  the  pifton-end  of  the  beam,  in  fuch  quantity 
as  to  keep  the  engine  under  command  ;   for  as  the  velocity 
of  the  returning  ftroke  depends  upon  the    quantum   of 
counter-weight,  this  muft  be  regulated  according  to  the 
quantity  of  water  which  this  engine  has  to  draw,  or  rather 
to  the  number  of  ftrokes  the  engine  is  to  make  in  a  minute. 
As  this  velocity  is  to  be  increafed  when  the  quantity  of 
water  increafes,  a  greater  counter-weight  muft  be  added; 
but  it  is  not  until  the  engine  works  at  its  intended  load, 
that  the  counter-weight  muft  be  brought  to  the  degree  we 
have  mentioned. 

While  an  engine  is  working,  as  we  have  fuppofed,  with  a 
fmall  portion  of  its  full  load,  the  inje6kion  muft  be  very 
fparingly  applied,  fo  as  to  condenfe  imperfedUy  within  the 
cylinder,  or  the  pifton  will  defcend  with  fuch  velocity,  and 
ftrike  upon  the  fpring-beams  with  fuch  violence,  as  to  beat 
every  thing  to  pieces. 

When  a  mine  is  going  down,  and  the  engine^fhaft  receives 
all  the  water  from  the  different  parts  of  the  mine,  the  quick- 
nefs  of  the  engine's  ftroke  mule  depend  upon  the  uniform 
influx  of  the  water,  and  the  engine  muft  be  fo  accurately 
regulated  to  this  quantity  of  water,    as  to  fup  it  up  at 
every  ftroke.     Now  if  this  fupping  up  is  violent,  the  air 
will  be  dravm  into  the  pumps  at  the  conclufion  of  every 
ftroke,  and  caufe  the  engine  to  work  irregularly ;  and,  on  the 
other  hand,   if  the  ftrokes  of  the  engine  are  not  quick 
enough,  the  water  will  gain  on  the  miners  and  prevent  their 
working.     The  velocity,  as  we  have  before  ftated,  muft  be 
regulated  by  the  quantity  of  injedion  which  will  determine 
the  motion  of  the  ftroke,  and  the  counter-weight  will  regu- 
late the  time  of  the  returning  ftroke :  but  a  much  better  re- 
gulation of  the  velocity  of  the  engine  can  be  attained  by  the 
cataradt,  which  we  have  before  defcribed. 

Even  when  the  engine  comes  to  work  with  its  full  load  and 
counter- weight,  and  when  a  proper  injediion  is  allowed  to  con* 
denfe  fully,  the  engine-man  can  retard  or  accelerate  the  re- 
turning ftrokes  of  the  engine,  in  fome  degree,  by  the  regulation 
of  the  fire ;  for  if  the  engine  fhould  return  too  quick,  he  let6 
down  the  damper  in  the  flue  of  the  chimney ;  or  if  it  is  too 
flow,  he  raifes  the  damper.  By  thefe  means  he  can  vary  the 
adion  of  the  fteam,  on  the  lower  fide  of  the  pifton,  from  one 
to  two  pounds  on  the  inch,  greater  than  the  prcffure  of  the  at- 
mofphere,  which  in  a  fixty-mch  cylinder  will  amount  to  2800 
pounde,  and  is  a  fufficient  latitude  to  make  the  engine  re- 
turn very  quick  or  very  flow,  but  does  not  alter  the  period 
of  the  working  of  the  ftroke. 

Other  Improvements  on  Newcomen^s  Engine.-^t/Lt.  Smea- 
ton's  improvements  on  the  engine,  as  we  have  fhewn,  con- 
filled  only  in  proportioning  its  parts,  but  without  altering 
any  thing  in  its  principle. 

In  1759,  Mr.  James  Brindley,  the  engineer  who  defigned 
and  executed  the  duke  of  Bridgewater's  canal,  obtained  a 
patent  for  improvements  in  the  ftru£iure  of  the  fire-engine. 
The  boiler  he  propofed  to  be  made  of  wood  and  ftone,  with 
a  caft-iron  ftove  or  fire-place  withinfide  of  it,  and  fur- 
rounded 
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immded  on  all  fides,  fe  is  to  give  its  beat  to  the  water. 
The  cbiinney  was  an  iron  pipe  or  tnbe>  alfo  inunerfed  in  the 
water  of  the  boikr.  This  plan  he  ezpe£ied  would  fave  a 
conMerable  portion  of  the  fuel.  The  feeding-pipe  for 
the  boiler  was  to  be  made  with  a  clack,  to  be  opened  and 
flkttt  by  a  float  upon  the  furface  of  the  water  in  the  boiler, 
fo  as  to  f apply  it  with  water  always  to  the  fame  level, 
without  any  caure  on  the  part  of  the  eogine-man.  The  great 
chains  for  the  arches  of  the  beam  were  to  be  of  wood,  and 
hit  pumps  were  alfo  to  be  made  of  wooden  (laves  hooped 
together.  Thefe  are  all  the  improvements  mentioned  in  the 
fpecification  of  his  patent :  but  in  the  new  edition  of  the 
Biogrraphia  Britannica,  we  are  informed  that,  in  1756,  Mr. 
Brindley  undertook  to  ere6i  a  fteam- engine  near  NewcaiUe- 
under-Lyne  upon  a  new  plan.  The  boiler  of  it  was  made 
with  brick  and  ilone,  inftead  of  iron  plates,  and  the  water 
was  heated  by  internal  iron  flues  of  a  peculiar  coaftrudtion, 
hy  which  contrivances  the  confumption  of  fuel  neceflary  for 
working  a  fteam- engine  was  reduced  one-half.  He  intror 
duccd  &o  into  his  engine  wooden  cylinders,  made  in  the  man- 
ner of  coopers'  ware,  inftead  of  iron  ones,  the  former  being 
dieaper  and  more  eaiily  manag^ed  in  the  fhafts ;  and  he  like- 
wife  fubftituted  wood  for  iron  in  the  chains  which  worked 
at  the  end  of  the  beam.  He  had  formed  defigns  of  intro- 
diiciog  other  improvements  into  the  conftruAion  of  this  ufe- 
foi  engine,  but  was  difcouraged  by  obftades  that  were 
thrown  in  his  way. 

The  moft  important  improvement  in  the  atmofpheric  en* 
gine  was  the  application  of  it,  by  means  of  a  crank  and  fly- 
wheel, to  the  purpofe  of  turning  milb.  This  was  not  much 
of  invention  to  any  one  who  had  coniidered  the  a^on  of  a 
foot-lathe ;  but  it  does  not  appear  ^B^ave  been  put  in  prac- 
tice till  a  kte  period,  or  brought  imo  anv  exteniive  ule  till 
alter  Mr.  Watt  invented  his  engine.  Mr.  Jonathan  Hulls 
had  a  patent  in  1736,  for  working  rowing- wheels  at  the  fide 
or  head  of  a  boat  by  the  force  of  Newcomen's  engine,  and 
we  befieve  he  propofed  to  employ  a  crank,  to  produce  the 
rotatory  motion  of  his  wheels. 

In  1759,  Mr.  Keane  Fitzgerald  propofed,  in  the  Philofo- 
phical  Tranfa^ons,  a  contrivance  to  work  the  ventilator  by 
the  fire-engine,  for  the  benefit  of  thofe  who  work  in  mines, 
where  it  »  employed  to  draw  off  the  water.  By  this 
contrivance  the  lever  of  the  fire-engine,  which  works  up  and 
down,  and  performs  at  a  medium  about  twelve  ftrokes 
in  a  minute,  is  made  to  turn  a  wheel  conftantly  one  way, 
and  the  number  of  ftrokes  is  alfo  increafed  to  fifty  or  fixty 
in  a  minute.  The  machine  is  defcribed  by  three  figures 
annexed  to  the  memoir,  and  is  confidered  as  ingenious.  It 
u  ftated  that  it  may  eafily  be  made  to  turn  a  mill  to  grind 
com,  or  a  wheel  to  raife  coals. 

It  is  related  in  the  Encyclopaedia  Britannica,  that  Mr.  Fitz- 
gerald took  out  a  patent  for  communicating  a  rotative  mo- 
tion from  the  fteam-engine,  but  we  believe  tnis  is  a  miftake. 
In  the  Edinburgh  Review  it  is  ftated,  that  an  atmofpheric 
engine  was  employed  at  Hartley  colhery,  in  Northumber- 
land, as  early  as  1768,  to  draw  coals  out  of  a  pit.  It  had  a 
toothed  fedor  on  the  end  of  the  working  beana,  working 
mto  a  trundle,  which,  by  means  of  two  pinions  with  ratchet- 
wheels,  produced  a  rotative  motion  in  the  fame  direfUon,  by 
both  the  afcending  and  defcending  ftroke  of  the  arch ;  and 
by  fliiftbg  the  ratchets,  the  motion  could  be  reverfed  at 
pkafure.  This  engine  had  no  fly-wheel,  and  went  fluggifhly 
and  irregularly.     Who  the  inventor  was  is  not  mentioned. 

A  patent  was  taken  out  in  1769  by  a  gentleman  of  the 
name  of  Stewart,  for  an  engine  which  produced  a  rotative  mo- 
tion by  a  chain  going  round  a  pulley,  aud  alfo  round  two  bar- 
rels fumiflied  with  ratchet-wheelsy  with  a  weight  fufpended 
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to  the  free  end  of  the  chain,  which  ferved  to  continue  the  mo- 
tion during  the  return  of  the  engine.  About  the  year  1 778, 
Mr.  Matthew  Waflibrough,  of  Briftol,  alfo  obtained  a  pa- 
tent for  communicating  a  rotative  motion  from  the  fteam« 
engine,  by  a  method  which  was  virtually  the  fame  as  that 
at  Hartley ;  only  he  added  a  fly-wheel,  which  we  believe 
was  then,  for  the  firft  time,  employed  in  the  fteam^engine. 
Two  or  three  of  thefe  engines  were  erected,  one  at  his  own 
works,  for  turning  lathes,  &c.  and  alfo  one  at  Southamp« 
ton,  at  Mr.  Taylor's  works,  befides  two  or  three  for  grind- 
ing com ;  but,  owing  to  the  defedive  mode  of  communi- 
cating the  motion,  they  were  fubjed  to  fuch  irregularities  as 
rendered  them  of  little  ufe. 

The  crank,  which  is  now  the  univerial  method  of  com- 
municating the  motion  of  the  engine  to  machinery,  was,  we  be- 
lieve, firft  applied  to  an  engine  at  Birmingham.  This  method 
of  converting  the  reciprocating  motion  into  a  continuous  rota- 
tory motion,  washy  employing  the  great  beam  to  work  acrank 
or  train  of  wheelwork.  As  the  real  adion  of  the  engine  was 
confined  to  its  working  ftroke,  it  was  foon  found  advantageous 
to  equalize,  as  nearly  as  could  be,  the  power  of  the  working 
and  returning  ftrokes.  For  this  purpofe,  the  rod  which  ex- 
tended from  the  beam  to  the  crank,  and  conneded  the  en- 
^ne  and  the  mill  together,  and  which  is  called  the  conned- 
mg  rod,  was  made  equal  in  weight  to  half  the  power  of  the 
engine,  bein^  made  of  caft-iron  of  large  dimenfions;  and 
when  the  weight  was  not  in  the  rod,  jt  was  placed  on  the 
beam  at  that  end. 

Suppofe  that  by  this  means  the  engine  is  made  to  exert  an 
equal  force  to  turn  round  the  crank  in  the  afoent  and  de- 
fcent  of  the  conne^ling  rod,  ftill  it  remains  to  find  fome 
force  which  (hall  continue  the  motion  in  the  interval  of  its 
change  from  afcending  to  defcending,  and  vice  verj^. 
To  accomplifli  this,  it  is  necefiary  to  conne^l  with  the 
crank  or  wheel-work  a  very  large  and  heavy  fly,  which  fliall 
accumulate  in .  itfelf  the  whole  force  of  the  engine  during 
its  time  of  zGdon  ;  and  therefore  continue  the  motion,  and 
urge  forward  the  working  machinery,  while  the  fteam-engine 
is  going  through  its  inactive  period  of  cKunging  the  fboke. 
This  will  be  the  cafe,  provided  that  the  refiftance  exerted 
by  the  machine  during  the  whole  period  of  the  working 
and  returning  ftroke  of  the  fteam-engine,  together  wiUi 
the  fri6^ion  of  both,  does  not  exceed  the  whole  prefliire  ex- 
erted by  the  fteam-engine  during  its  periods  of  a6lion  upon 
the  crank  ;  and  provided  the  momentum  of  the  fly,  arifing 
from  its  weight  and  velocity,  be  fufficiently  great ;  fo  that 
the  refiftance  of  the  work,  during  the  changing  of  the 
ftroke  of  the  fteam-engine,  will  not  make  any  very  fenfible 
diminution  of  the  velocity  of  the  fly.  This  is  evidently 
poffible  and  eafy,  for  the  fly  may  be  made  of  any  magnitude ; 
and  being  exa6^ly  balanced  round  its  axis,  it  will  foon  acquire 
any  velocity  connftent  with  the  motion  of  the  fteam>engine« 
During  the  working  ftroke  of  the  engine,  it  is  uniformly 
accelerated;  and  by  its  acquired  momentum,  it  produces 
the  movement  of  the  mill  until  the  engine  changes,  and 
makes  its  returning  ftroke ;  but  in  doing  Uiis,  its  momentum 
is  fliared  with  the  inert  matter  of  the  fteam-engine,  and  con- 
fequently  its  velocity  diminiflied,  but  not  entirely  taken 
away.  The  weight  of  the  connecting  rod,  therefore,  by 
premng  on  the  crank  afrefti  during  the  returning  ftroke,  in- 
creafes  the  remaining  velocity  in  the  fly,  by  a  quantity  equal 
to  the  whole  that  it  loft  dunng  the  inactivity  of  the  engine. 
This  muft  be  acknowledged  to  be  a  very  important  addition 
to  the  engine ;  and  though  fufficiently  obvious,  it  is  ingenious, 
and  requires  confiderable  /kill  and  addrefs  to  make  it  effective. 

Mr.  John  Steed,  in  1781,  had  a  patent  for  applying  the 
crank  to  a  fteam-engine ;  and  in  the  fame  year,  the  abb6 
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Arnal  Canon  of  Alais,  in  Languedoc^  entertained  a  thought 
of  the  fame  kind,  and  propofed  it  for  working  lighters 
in  the  inland  navigations,  a  fcheme  which  is  now  fuccefs- 
fully  prad^ifed  in  America,  and  in  this  country.  His 
brother,  a  major  of  engineers  in  the  AuHrian  fervice,  car- 
ried the  propofal  much  farther,  and  applied  it  to  manufac- 
tures ;  and  the  Aulic  chamber  of  mines  at  Vienna  patronized 
the  projed.  ( See  Journal  Encyclopedique,  1781.)  But  thefe 
fchemes  are  long  pofterior  to  Mr.  Hull's  patent,  or  to  Mr. 
Fitzgerald's  propofals,  and  are  even  later  than  the  erection 
of  (everal  machines  driven  by  fleam-engines  by  Meffrs. 
Watt  and  Boulton. 


When  the  more  improved  engines  of  Mr.  Watt  came  into^ 
ufe,  many  perfons  tried  to  improve  the  atmofpheric  engines 
by  adopting  fome  of  Mr.  Watt's  ideas :  one  of  thefe  was  to- 
employ  valves  to  rife  and  fall  perpendicularly  into  a  conical 
feat,  for  the  alternate  admiflion  of  fteam  and  cold  water  into 
the  cylinder,  inftead  of  the  Aiding  regulator  and  injedlion- 
cock.  Mr.  George  Curr,  who  publiflied  his  Pra^ical  Coal- 
Viewer,  or  Engine-Builder's  Companion,  in  1 796,  at  Shef- 
field, gives  drawingrs  of  fuch  an  engine,  and  tables  for  the 
proportions  of  all  the  parts,  from  which,  as  they  contain 
information  not  given  before,  we  have  extra£ted  the  following 
particulars. 


Mr.  Curias  Table  of  Proportions  for  the  Parts  of  Atmofpheric  Steam-Engines. 
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In  all  thefe  enginess  he  fuppofes  the  length  of  the  ftroke 
to  be  nine  feet,  and  that  they  work  8^  feet  uroke  in  common 
work. 

In  I793»  ^^'  FK'^i^cis  Thompfon  had  a  patent  for  making 
the  atmoipheric  engine  work  a  double  flroke,  for  the  coht 
venience  of  turning  machinery  by  a  crank  ;  this  he  effeded 
by  employing  two  cylinders,  one  inverted  over  the  other, 
and  the  pifton  of  both  conne£^ed  by  one  rod,  which  pafTed 
through  the  bottom,  or  rather  the  top  of  the  inverted  cy- 
linder, and  was  conne£^ed  with  the  beam  :  by  this  means  the 
cylinder  a^ed  alternately  to  make  an  up  or  down  ftroke. 
This  never  came  into  ufe,  for  the  engine  was  as  complicated 
as  Mr.  Wattes,  without  any  of  his  advantages. 

Mr.  fVatt'i  Sieam  Engine. — The  principle  of  this  valuable 
invention  will  be  bell  explained  by  a  itatement  of  the  manner 
in  which  it  originated,  and  the  fteps  by  which  it  attained  its 
prefent  degree  of  perfedion. 

Mr.  James  Watt  was,  in  1763,  a  maker  of  mathematical  in- 
ftruments  at  Glafgow,  and  being  a  man  of  a  truly  philofophi- 
cal  mind,  and  well  converfant  with  all  branches  of  fcience,  he 
was  in  habits  of  aflbciating  with  the  moil  celebrated  fcientific 
men  at  that  time  in  Scotland,  particularly  with  Dr.  Black,  Dr.* 
Roebuck,  and  Dr.  Robifon,  then  a  young  philofopher.  About 
this  time  he  undertook  to  repair  a  working  model  of  a  fteam- 
engine  belonging  to  the  univeriity  of  Glafgow,  and  during  this 
employment,  obferved  the  great  lofs  of  fteam  from  the  con- 
denfatiOQ  of  the  cold  furface  of  the  cylinder,  which  we  have 
before  explained  in  Mr.  Smeaton's  invelligations,  though  the 
btter  were  not  made  till  after  Mr.  Watt's.  He  obferved  that  a 
great  quantity  of  heat  is  contained  in  a  very  minute  quantity 
of  waterp  in  the  form  of  elaftic  fteam }  for  when  a  quantity 


pf  water  is  heated  feveral  degrees  above  the  boiling  point  in 
a  clofe  digefter,  if  a  bole  be  opened,  the  fteam  rufhes  out 
with  great  violence,  and  in  three  or  four  feconds,  the  heat  of 
the  remaining  water  is  reduced  to  the  boiling  heat.  If  the 
fteam  be  condenfed,  the  whole  of  it  will  a£>rd  only  a  few 
drops  of  water ;  yet  this  fmall  quantity,  in  the  ftate  of 
fteam,  carried  off  with  it  all  the  excefs  of  heat  from  the 
water  of  the  digefter.  Mr.  Watt  reafoned,  that  if  fo  great 
a  quantity  of  heat  is  contained  in  a  certain  quantity  of  fteam, 
the  economical  ufe  of  the  fteam  was  a  matter  of  the  firft  im- 
portance in  the  improvement  of  the  engine,  more  than  the  con- 
ftru£tion  of  the  furnace,  which  had  been  the  chief  obje6l  of 
former  efforts  to  improve  the  engine,  the  improvement  oE 
the  application  of  the  fteam  having  been  much  neglected  after 
it  was  firft  fettled  bv  Beighton. 

The  cylinder  of  tne  little  model  was  heated  when  tFie  fteam 
was  in  it,  fo  that  it  could  not  be  touched  by  the  hand ;  but 
before  a  vacuum  could  be  made,  it  required  to  be  cooled  by 
the  inje&ion,  and  was  then  to  be  heated  agrain  by  the  re- 
entrance  of  the  fteam  :  this,  he  faw,  could  not  happen,  unlefs 
the  heat  was  abftra£ied  from  the  fteam,  which  muft  occafion 
the  condenfation  and  wafteof  a  confiderable  portion.  His  firft 
enquiry  was,  what  portion  of  the  fteam  was  thus  wafted ; 
but  fo  very  few  experiments  had  been  made,  even  upon  the 
moft  effential  part  of  the  fubjed,  that  the  real  bulk  of 
water,  when  converted  into  fteam  of  a  given  heat,  remained 
unknown,  until  he  determined  it  by  new  experiments  in  the 
year  1764*  The  opinions  which  had  been  entertained  con- 
cerning its  bulk  before  that  time  were  much  beyond  the 
truth,  and  could  by  no  means  be  deduced  from  the  very 
ina^^urate  experiments  which  were  faid  to  have  been  made. 

Thus 
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Thus  fiirniflied  with  AatZf  Ke  was  enabled  to  afcertain  that  and  condenfe  the  fteam  from  the  cylinder,  at  foon  as  Ihe 

the  lofs  of  fteam,  in  alternately  heating  and  cooling  the  cylin*  pifton  arrived  at  the  top  of  it,  ready  to  make  another 
der,  was  not  lefs  than  three  or  four  times  as  much  as  would  fill '  ftroke. 

the  cylinder  and  work  the  engine.  The  boiling  of  water  in  an  The  firft  difficulty  which  oppofed  itfelf  to  this  beautiM 

exkaofled  receiver  at  low  heats,  which  had  been  difcoveredy  we  chain  of  reafoning  was,  how  to  continue  the  adion,  and 

be&eve,byM.Coulomb,wasaboutthi8time  communicated  to  prevent  the  feparate  condenfing  veffel   from   filling  with 

Mr.  Watt ;  but  it  was  neither  known  what  thefe  heats  were,  the  injedtion-water,  and  alfo  how  to  get  rid  of  the  air. 

Mor  what  progreflion  they  obferved  under  various  prefiures.  To  fnift  by  blowing  fteam  into  the  vefTel,  in  the  manner  of 

before  he  made  his  experiments  on  that  fubjedi.     TMTe  ex-  the  former  engine,  would  have  caufed  him  as  great  a  wafte 

perimeBts  pointed  out  another  defeft  of  the  common  fteam*  of  fteam  from  condenfation,  as  he  would  fave  by  all  his  dif- 

engine,  vte.  that  the  inje6lion-water  thrown  into  the  cyHn.  covery.     He  then  thought  of  condenfing  without  inje^ion, 

der  to  condenfe  the  fteam  becoming  hot,  and  being  in  a  veffel  fimply  by  the  application  of  cold  water  to  the  outfide 

cxhaufted  of  air,  it  produces  a  fteam  or  vapour,  which  in  of  the  condenfer,  on  Savery's  firft  plan ;  and  to  get  rid  of 

part  refitts  the  preffure  of  the  atmofjrfiere  upon  the  pifton,  the  Imall  quantity  of  water  produced  by  the  condenfation 

and  lefiensthe  power  of  the  engine  :  this  might  be  remedied  of  the  fteam,  he  intended  to  carry  a  pipe  down  from  tl|e 

by  throwing  in  as  much  water  as  would  cool  the  whole  veffel  condenfer  to  a  depth  of  3J.  feet,  from  the  end  of  which  the 

below  the  point  at  which  water  boils  in  vacuo  ;  but  then  water  would  run  off"  by  its  gravity.     But  the  air  which 

k  would  increafe  the  firft-mentioned  inconvenience,  which  is  is  carried  over  by  the  iteam  would  alfo  accumulate  by  de- 

the  deftruAioo  of  fteam  that  unavoidably  happens  upon  grees,  and  could  not  be  fo  eafily  evacuated ; '  a  fmall  pump 

attempting  to  fill  a  cold  cylinder  with  that  fiuid.     Others,  muft  then  be  applied  to  draw  it  off*,  and  keep  the  condenfer 

who  had  conftru£ked  fteam-eneines,  found,   that   as  they  empty. 

made  their  exhauftion  more  perfe6k  by  making  the  cylinder  Mr.  Watt  at  the  fame  time  conceived,  that  it  would  be 

colder,  they  increafed  the  confumption  of  fteam  in  a  greater  vei^^  advantageous  to   employ  the  preffure   or  expanfive 

proportion  than  they  gained  power.  Though  it  appears  they  force  of  the  fteam  to  a^fcuate  the  pifton  in  its  defcent, 

wereignorantof  the  caufe,  they  were  fofenfible  of  the  effed,  inftead  of  the  preffure  of  the  atmolphere,  as  it  would  be 

that  they  contented  themfclves  with  caufing  the  en^ne  to  more  manageable  than  the  other  in  its  intenfity.     Thus 

raife  a  load  equal  to  feven  pounds  upon  the  fquare  inch  of  was  the  whole  difcovery  made  in  a  day ;  and  it  only  re- 

tbe  area  of  the  pifton ;  whereas  the  preffure  of  the  at-  mained  to  invent  the  details  of  the  mechanifm  to  carry  it 

mofphere  would  have  raiM  much  more,  if  the  cylinder  had  into  effedi,  and  to  eftablifh  by  experiment  the  requifke  pro* 

been  perfedly  exhaufted.  -  portions  of  the  parts. 

Mr.  Watt's  firft  attempt  at  the  improvement  of  the  en-  Mr.  Watt's  firft  experiment  on  thefe  new  ideas  was  to 
gine  was  by  employing  a  wooden  cylinder,  which  would  try  the  effed  of  the  feparate  condenfer ;  but  before  he  had 
tranfiuit  the  heat  more  flowly :  this  had  fome  effed,  but  made  the  apparatus  for  the  experiment,  he  refolved  to  ex- 
did  not  anfwer  in  other  refpe6:8,  and  he  was  obliged  to  tra6i  the  condenfed  water  from  his  condenfer  by  means  of 
abandon  H^  as  well  as  Mr.  Brindley,  who  had  before  tried  the  fame  pump  which  (hould  draw  off  the  air,  as  thia 
the  fame  thing.  He  then  cafed  bis  metal  cylinders  in  a  method  would  be  applicable  in  all  fituations. 
wooden  cafe  with  light  wood-afhes :  by  this,  and  ufing  no  The  firft  apparatus  was  a  cylindrical  veffel,  fitted  with  a 
more  inje^on  than  was  abfolutely  neceffary  for  the  con-  pifton,  which  could  be  drawn  up  in  it  to  exhauft  the  air 
deofatioQ,  he  reduced  the  wafte  almoft  one-half.  But  by  therefrom.  This  veflel  was  made  to  communicate,  by  means 
ufing  €0  fisudl  a  quantity  of  cold  water,  the  infidc  of  the  of  a  lon^  pipe  half  an  inch  in  diameter,  with  the  cyhnder  of 
cylinder  was  hardly  brought  below  the  boiling  temperature,  the  engme,  which  was  two  inches  in  diameter,  and  ten 
and  there  confequently  remained  in  it  a  fteam  of  very  con-  inches  long.  The  pipe  had  a  ftop-cock,  to  cut  off  the  com- 
fiderable  elafticity,  which  robbed  the  engine  of  a  propor-  munication  at  pleafure ;  and  the  cylindrical  veffel,  which  was 
tionable  part  of  the  atmofpherical  preffure.  made  of  thin  tin-plate,  was  immerfed  in  cold  water.     The 

It  was  not  until  the  next  year  (1765)  that  Mr.  Watt  pifton  of  the  cylindrical  veffel  being  preffed  to  the  bottom 
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grezt  invention  of  performing  Uie  condenfation  in  to  difplace  the  contained  air,  was  then  drawn  up  to  leave 

a  fieparate  veffel  from  the  cylinder.     He  conceived,  that  if  a  vacuous  fpace,  and  the  cylinder  of  the  engine,  having  its 

a  WfleU  which  he  afterwards  called  the  condenfer,   was.  pifton  at  the  top,  was  filled  with  fteam.     The  cock  in 

flsade  to  communicate  vrith  the  cylinder  by  a  pipe,  and  the  communicating  pipe  beingr  then  opened,  the  pifton  de- 

filled   with  fteam  at  the  fame  time,  an   injedion  being  fcended  vrith  a  velocity,  which  (hewed  that  the  vacuum  in 

thrown  into  the  latter  veffel  would  condenfe  the  fteam  the  cylinder  was  almoft  perfed ;  and  he  found,  that  when 

therein,  and  caufe  a  vacuum.     Under  thefe  circumftances,  he  ufed  water  in  the  boiler  purged  of  air  by  long  boiling, 

the  elailicity  of  the  fteam  in  the  cylinder  would  caufe  it  to  nothing  that  was  very  fenfibly  mferior  to  the  preffure  of 

rafli  into  the  veffel  to  reftore  the  equilibrium ;  but  this  the  atmofphere  on  the  pifton  could  hinder  it  from  coming 

fteam  being  condenfed  immediately  it  entered  the  veffel  by  quite  down  to  the  bottom  of  the  cylinder.    This  alone  was 

the  continuance  of  the  inje6Hon,  the  vacuum  would  ftiU  re-  gaining  a  great  deal ;  for  in  moft  engines,  the  remaining 

main,  and  draw  off  the  remaining  fteam  from  the  cylinder  elafticity  of  the  fteam  arifing  from  the  heated  injedion- 

ontil  none  was  left.     Here  then  was  the  vacuum  in  the  water  was  not  lefs  than  one-eighth  of  the  atmofpherical 

cylinder  produced,  without  any  neoeility  for  diminifhing  the  preffure,  and  therefore  took  away  one-eighth  of  the  power 

temperature  below  the  boiling  point.     Having  thus  ob-  of  the  engine. 

tained  the  vacuum  to  caufe  the  defcent  of  the  pifton,  the  Mr.  Watt  was  fo  much  occupied  in  other  bufinefs,  that 
fubfequent  re-afcent  could  be  obtained  by  cutting  off  the  it  took  him  much  time  to  complete  his  machine,  and  bring' 
communication  between  the  cylinder  and  the  condenfer,  and  the  whole  to  bear,  fo  that  he  did  not  apply  for  his  firft 
admitting  into  the  former  a  frefh  fupply  of  fteam  from  the  patent  until  1768,  which  bears  date  5th  Jan.  1769,  and  is 
boiler ;  but  it  was  not  neceffary  to  aamit  any  frefh  fteam  for  his  method  of  leffening  the  confumption  of  fteam  and 
from  the  boiler  to  the  condenfer,  as  the  vacuum  produced  friel  in  fire-engines.  The  Tpecification  contains  the  follow- 
therein  ftill  continued,  and  it  would  be  ready  to  receive,  ing  principles* 
'  Vol.  XXXIV.  K                               **  Firft. 
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*^  Firft.  That  the  veflel  in  which  the  powers  of  fteam 
'  are  to  be  employed  to  work  the  engine,  which  is  called  the 
cylinder  in  common  fire-en gines,  and  which  I  call  the  fteam- 
veiTel,  muft^  during  the  whole  time  that  the  engine  is  at 
work,  be  kept  as  hot  as  the  fteam  that  enters  it  $  firft,  by 
enclofing  it  in  a  cafe  of  wood,  or  any  other  material  that 
tranfmits  heat  flowly ;  fecondly,  by  furrounding  it  with 
fteam,  or  other  heated  bodies ;  and  thirdly,  by  fuffering 
neither  water,  nor  any  other  fubftance  colder  than  fteam,  to 
enter  or  touch  it  during  that  time. 

"  Secondly.  In  engines  that  are  to  be  worked  wholly  or 
partially  by  condenfation  of  fteam,  the  fteam  is  to  be  cod- 
denfed  in  veflels  diftindt  from  the  fteam-veflels  or  cylinders, 
although  occaiionally  communicating  with  them.  Thefe 
veifels  I  call  condenfers ;  and  while  the  engines  are  work- 
ing, thefe  condenfers  ought  at  leaft  to  be  kept  as  cold  as 
the  air  in  the  neighbourhood  of  the  enginesi  by  applica* 
tions  of  water,  or  other  cold  bodies. 

**  Thirdly.  Whatever  air,  or  other  elaftic  vapour,  is 
not  condenled  by  the  cold  of  the  condenfer,  and  may  im- 
pede the  working  of  the  engine,  is  to  be  drawn  out  of  the 
neam-veflels  or  condenfers  by  meansv  of  pumps,  wrought 
by  the  engines  themfelves,  or  otherwife. 

«  Fourthly.  I  intend,  in  many  cafes,  to  employ  the 
expanfive  force  of  fteam  to  prefs  on  the  piftons,  or  whatever 
may  be  ufed  inftead  of  them,  in  the  fame  manner  as  the 
preffure  of  the  atmofphere  is  now  employed  in  common 
fire-engines.  In  cafes  \yhere  cold  water  cannot  be  had  in 
plenty,  the  engines  may  be  wrought  by  the  force  of  fteam 
only,  by  difcharging  the  fteam  into  the  open  air  after  it  has 
done  its  ofEce. 

N.  B*  This  ihould  not  be  underftood  to  extend  to  any 
engine  where  the  water  to  be  raifed  enters  the  fteam-veifel 
itfelf,  or  any  veifels  having  an  open  communication  with  it. 

<'  Fifthly.  Where  motions  round  an  axis  are  required, 
I  make  the  fteam-veifels  in  form  of  hollow  rings,  or  cir- 
cular channels,  with  proper  inlets  and  outlets  for  the  fteam, 
mounted  on  horizontal  axles,  like  the  wheels  of  water-mills. 
Within  them  are  placed  a  number  of  valves,  which  fuifer 
bodies  to  go  round  the  channels  in  one  diredion  only.  In 
thefe  fteam-veftels  are  placed  weights,  fo  fitted  to  them  as 
entirely  to  fill  up  a  part  or  portion  of  their  channels,  yet 
rendered  capable  of  moving  freely  in  them  by  the  means 
hereinafter  mentioned  or  fpecified.  When  the  fteam  is  ad- 
mitted into  thefe  engines,  between  the  weights  and  the 
valves,  it  a6ts  equally  on  both,  fo  as^  to  raife  the  weights  to 
one  fide  of  the  wheel,  and  by  the  re-a6lion  on  the  valves, 
fucceflively  to  give  a  circular  motion  to  the  wheel;  the 
valves  opening  m  the  direction  in  which  the  weights  are 
prefled,  but  not  in  the  contrary  one,  as  the  fteam-vefl'el 
which  moves  round  it  is  fupplied  with  fteam  from  the  boiler, 
and  that  which  has  performed  its  office  may  either  be  dif- 
charged  by  means  of  condenfers,  or  intoythc  open  air. 

<*  Sixthly.  I  intend,  in  fome  cafes,  to  apply  a  degree 
of  cold,  not  capable  of  reducing  the  fteam  to  water,  but  of 
cont racing  it  confiderably,  fo  that  the  engines  ftiall  be 
worked  by  the  alternate  expanfion  and  contradlion  of  the 
fteam. 

<<  Laftly.  Inftead  of  ufing  water  to  render  the  pifton 
or  other  parts  of  the  engines  air  and  fteam-tight,  I  employ 
oils,  wax,  refinous  bodies,  fat  of  animals,  quickfilveri  and 
other  metals,  in  their  fluid  ((ate.'' 

Soon  after  his  patent,  Mr.  Watt  became  afFociated  with 
Dr.  Roebuck,  who  eftabliflied  the  Carron  iron-works. 
They  propofed  eftabliftiing  an  extenfive  inanufa£tory  for 
fuch  engines  under  the  patent ;  and  Mr.  Watt  beean  his 
firft  real  engine  of  18  inches  cylinder,  at  Einneil,  near 
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Borrowftownefs.  This  was  a  fort  of  experimental  engiue, 
and  was  fucceflively  altered  and  improved  till  it  was 
brought  to  confiderable  perfe^ion.  In  the  details  of 
its  conftru^on,  the  greateft  difficulty  of  all  was  in  tlie 
packing  of  the  pifton,  fo  as  to  be  neam-tight ;  becaufe 
Mr.  Watt's  principle  did  not  admit  of  water  beioe  kept 
upon  the  pifton  to  prevent  the  leakage,  as  in  tne  old 
eoffines.  He  found  great  difficulties  in  procuring  a  cylinder 
fumcilptly  accurate,  until  a  new  method  was  introduced 
at  Burham  fbundery,  by  Mr.  John  Wilkinfon.  In  the  old 
method  of  boring,  the  mftrument  which  perfonns  the  part 
of  cutting  the  metal  was  gruided  in  its  progrefs  only  by  the 
incorre^  form  given  to  the  cylinder  by  the  moulder; 
and  though  it  in&ired  that  every  part  of  the  cylinder  (hould 
be  circular,  it  gave  no  certainty  that  the  cylinder  would  be 
ilnu^.  This  was  quite  fufficient  for  the  old  engines,  but 
Mr.  Watt's  engines  required  greater  precifion .  Wilkinfon's, 
machine,  which  is  defcribed  in  our  article  Citlinder,  infures 
sU  the  accuracy  the  fubjedk  is  capable  of ;  and  if  the  cylinder 
fiiould  be  caft  ever  fo  crookedy  the  machine  will  bore  it 
ftraight  and  true. 

Dr.  Roebuck  becoming  embarraffed,  from  the  failure  of 
his  vaft  undertaking  in  the  Borrowftownefs  coal  and  fait 
works,  was  unable  to  profecute  the  manufadory  of  fteam- 
engines,  and,  in  17749  difpofed  of  his  intereft  in  Mr* 
"V^^tt's  patent  to  Mr.  Matthew  Boulton,  whofe  eftabli/h- 
ment  at  Soho,  near  Birmingham,  was  then  the  moit  com- 
pletc  in  England,  and  condu6led  with  the  moft  fpirit.  A 
portion  of  the  works  was  allotted  to  Mr.  Watt,  who 
ere^ed  a  foundery,  and  the  necefiary  works  to  carry  his 
invention  into  effe£i,  on  a  grand  fcale. 

In  confequence  of  the  great  lofs  of  time,  and  the  enor- 
mous expence  necefl'ary  for  bringing  the  engine  to  perfe^iion^ 
Mr.  Watt  was  not  able  to  produce  any  large  engines,  as 
fpecimens  of  his  invention,  until  1774;  and  found,  from 
the  difficulty  of  introducing  them,   that  the  term  of  his 
patent  was  likely  to  pafs  away  before  he  ftiould  be  reim- 
burfed:    he,  therefore,   applied  to  parliament  for  a  pro- 
longation of  his  term,  which  was  granted  for  2 1  years,  Irf 
an  a6t  pafied  in  1775.     With  this  encouragement,  and  with 
the  advantage  of  Mr.  Boulton's  affiftance  in  fyftematizing 
the  manufa^ure  of  the  parts,  Mr.  Watt  foon  produced  many 
capital  engines,  'which  were  ere^ed  in  Staftbrdftiire,  Shrop- 
(hire,  and  Warwickftvire,  and  a  fmall  one  at  Stratford  near 
London.     He  found  it  was  necefl'ary  to  admit  a  fmall  jet  of 
injedion  into  the  condenfer,  and  to  employ  an  air-pump  of 
fufficient  dimenfions  to  extrad  both  the  condenfed  fteam  and 
inje6tion-water,  as  well  as  the  air  ;  fur  the  condenfation,  by 
the  application  of  external  cold,  was  not  fufficiently  rapic^ 
and  the  engine  was  fo  much  improved  as  to  afford  amply 
for  the  power  requifite  to  work  die  air-pump. 

The  condenfiag  of  the  fteam,  by  inje^ion  into  the  edu^on- 
pipe,  was  an  idea  as  early  as  the  other  kinds  of  condenfers^ 
and  was  tried  in  the  very  firft  engine  built  at  Kinneil ;  but 
the  other  imperfe&ions  of  that  machine,  owing  to  its  leaks 
and  bad  Workmanftiip,  made  a  bad  vacuum  ;  and  this  being 
attributed  to  the  air  which  came  in  with  the  injedion-water^ 
Mr.  Watt  difufed  the  inje£iion  into  the  condenfer,  until  the. 
fize  and  expence  of  the  tubulated  condenfer  for  large  engines, 
made  him  refolve  to  facrifice  a  part  of  the  power  of  the  en- 
gine to  convenience,  and  to  employ  larger  air-pumps.     In  an 
engine  at  Bedworth,  three  ^r-pumps  were  ufed,  two  below, 
which  ;were  fide  by  fide,  and  worked  by  chains  from  each 
fide  of  the  beam,  and  a  third  above  thefe  two,  and  between 
them  in  the  middle  :  this  third  on^  received  the  hot  water 
lifted  up  by  the  other  two ;  and  by  leflening  the  furface  ex- 
po&d  to  the  preffure  of  the  atmofpherej  extracted  the  water 
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vkh  greater  eafe.  In  1778  he  only  employed  two  air- 
pmmps  for  the  largeit  engines,  one  being  double  the  area 
of  tlie  other,  and  in  fucceeding  engines  ufed  only  one,  as  at 
prefent,  which  is  the  air-pump  of  Smeaton. 

A  (ketch  of  one  of  thefe  firft  engineeis  given  in  PlaU  IV. 
Statm-EmgitUf  Jig.  4.  The  cylinder,  and  great  beam,  .with 
its  arch-Mads  and  the  pumps,  flood  in  the  fame  pofition  as 
the  former  engines  ;  but  the  cylinder.  A,  was  fmaller  in  pro- 
portion to  the  load  than  thole  before  ufed,  as  it  was  ger 
■erally  loaded  to  1 1^  pounds  on  the  fquare  inch.  The  cylin- 
der was  yery  accurately  bored  withinfide,  to  make  it  ftraight 
and  cylindrical,  and  externally  it  was  furrcunded  by  a  fecond 
eylinderv  or  jacket  B  B,  leaving  a  fmall  fpace,  G,  all  round 
bctu'eeii  the  bored  or  internal  cylinder,  and  the  outer 
jacket  B. 

This  fpace,  G,  communicated  by  a  large  pipe,  F,  with  the 
boQer,  and  always  remained  full  ot  fteam,  fo  as  to  keep  the 
cylindert  A,  at  the  fame  heat  with  the  fleam,  and  thereby 
pfcvcnt  any  condenfation  within  it,  which  would  have  been 
a  much  greater  lofs  than  an  equal  condenfation  from  the  ex- 
ternal fur&ce  of  the  jacket  B.  The  jacket,  B,  was  furniftied 
with  a  lid,  C,  which  had  a  hole  in  the  centre  for  the  piiion- 
ro4.  Of  to  paiiB  through.  The  rod  was  made  truly  cylin- 
drical, fo  that  the  hole  could  be  kept  iteam-tight  by  a  collar 
of  oakum  fcrewed  round  it  at  £.  The  inner  cylinder.  A,  had 
a  dole  bottom,  and  the  jacket,  B,  joined  to  the  fame,  the  cr- 
Under  bcine  fitted  with  the  pifton  H  H,  as  ufual ;  but  the 
top  of  the  internal  cylinder.  A,  did  not  reach  quite  up  to  the 
fid  of  the  jacket  B,  or  outer  cylinder  ;  by  which  means  the 
fteam  had  always  firee  accefs  to  the  top  of  the  piUon,  H,  from 
the  fpaoe,  G,  between  the  cylinders,  and  confequently  from  the 
boilers  througrh  F.  At  the  bottom  part  of  the  inner  cylinder 
there  were  two  regulating  valves,  O  and  K,  one  of  which,  O, 
cither  admitted  the  iteam  to  pafs  from  the  interflice,  G,  be- 
tween the  jacket  and  the  cylinder,  through  a  paflage,  I,  into 
the  fpace  of  the  interior  cylinder  below  the  piflon,  or  (hut 
out  tne  fteam  from  that  fpace  at  pleafure :  the  other  valve,  K, 
opened  or  ihut  the  end  of  the  edu6lton-pipt  M,  which  con-~ 
4D6led  to  the  condenfer  L.  The  condenfer,  L,  was  a  clofe 
veiTel,  made  of  thin  metal,  and  fumifhed  with  an  air-pump  N. 
The  air-pomp  had  valves,  and  a  bucktt,  h,  for  ezhaufting  the 
air,  and  drawing  o£F  the  water  which  was  produced  by  the 
condenfation  of  the  fteam,  alon^  with  the  air  which  is 
extricated  from  the  water  in  boiling,  and  rifes  with  the 
fteam.  The  air-pump  was  conftru^ed  nearly  the  fame  as 
a  common  pump,  except  that  it  had  a  lid  or  cover  on  the 
top  of  the  barrel,  to  keep  the  prelfure  of  the  atmofphere  from 
bearing  conftantly  upon  the  bucket.  The  rod,  </,  of  the 
bucket  .paffed  through  a  ftufllng-box  in  the  lid,  and  was 
Infpended  by  a  chain  firom  the  great  working  beam  of  the 
engine.  The  condenfer  L,  together  with  the  air-pump  N, 
VRere  placed  in  a  large  ciftern  of  cold  water  X,  fituated 
generally  under  the  floor  of  the  engine-houfe,  between  the 
cylinder  and  the  wall  on  which  the  beam  refted,  and  fupplied 
conftantly  with  f;  eih  cold  water  from  a  fmall  pump  worked 
by  the  engine,  or  the  ciftern  was  placed  outfide  of  the  wall, 
between  the  wall  and  the  pit  of  the  pump. 

The  a&iott  of  this  engrine  is  as  follows :  fuppofe  fteam 
fiom  the  boiler  to  enter  at  F,  and  fill  the  fpace,  U,  between 
the  jacket  and  the  cylinder,  and  alfo  the  upper  part  of  the 
cylinder  above  the  pifton.  The  condenfer,  L,  is  exhaufted  of 
Its  air,  by  opening  both  valves,  O  and  K,  in  the  bottom  of  the 

Sli'  der,  and  allowing  the  fteam  from  the  fpace,  G,  to  blow 
rough  it,  and  throueh  the  valves  of  the  air-pump :  both 
valves  are  then  (hut,  and  the  external  cold  condenfes  it  fo  as  to 
leave  a  vacuum  in  the  condenfer,  whilft  the  cyhnder,  A,  is  all 
ihe  whikfnll  of  fteam,  from  the  fpaoe  Gi  both  above  and  b^ 


low  the  pifton  H :  the  fleam-valve,  O,  being  (hut,  cuts  off 
all  communication  with  the  under  fide  of  the  pifton  from  the 
fteam  in  G,  or  in  the  boiler^  and  at  the  fame  time  the  exhauft- 
ing-valve,  K,  from  the  condenfer  is  opened,  when  the  fteam 
ni(hes  from  the  fpace  of  the  cylinder  A,  below  the  pifton, 
through  the  edudion-pipe  M,  into  the  vacuum  of  the  con- 
denfer, with  great  violence,  till  it  comes  in  contad  with  the 
cold  fides  of  the  condenfer  L,  which  is  made  of  thin  metal, 
and  immerfed  in  cold  water.  Under  thefe  circumftances  the 
fteam  is  immediately  deprived  of  its  heat,  and  reduced  into 
water ;  more  fteam  inmiediately  ru(hes  in  from  the  cylinder, 
until  it  is  exhaufled,  and  makes  a  vacuum  beneath  the  pif- 
ton H.  The  fteam  which  is  above  the  pifton  ceafiog  to  be 
counteraded  by  the  fteam  which  was  below  it^  prelTes  be-, 
tween  the  top  of  the  pifton  and  the  bottom  of  the  hd,  C,  with 
its  whole  elailic  force,  and  caufes  the  pifton.to  defcend  to  the 
bottom  of  the  cylinder,  carrying  along  with  it  the  beam,  and 
raifing  the  pump-buckets  at  the  other  end.  The  exhaufting- 
valve,  K,  is  then  (hut,  and  the  fteam-valve,  O,  opened,  which, 
allowing  the  fteam  to  enter  below  the  piflon,  leaves  it  at 
liberty  to  rife ;  in  which  cafe,  the  fuperior  weight  of  the 
pump-rods  raifes  the  pifton  to  the  top  of  the  cylinder,  ready 
to  commence  another  ftroke. 

The  advantages  that  arife  from  this  conftrudion  are  i 
I  ft.  The  cylinder,  being  f unrounded  with  the  fteam 
from  the  boiler,  is  always  kept  uniformly  as  hot  as  the 
fteam  itfelf,  and  is,  therefore,  incapable  of  deftroying^ 
any  part  of  the  fteam  which  (hould  fill  it,  as  the  common 
engines  do.  2dly.  The  condenfer  being  kept  always  as 
cold  as  water  can  be  procured,  and  col<kr  than  the  point 
at  which  it  boils  in  vacuo,  the  fteam  is  perfectly  condenfed, 
and  does  not  oppofe  the  defcent  of  the  pifton  ;  it  is, 
therefore,  forced  down  by  the  full  power  of  the  fteam 
from  the  boiler,  which  is  fomewhat  greater  than  that  of 
the  atmofphere.  3dly.  The  elafticity  of  the  fleam  being 
employed  to  prefs  down  the  pifton,  inftead  of  the  preffure 
of  the  atmofphere,  the  air  does  not  enter  the  cylinder,  or 
cool  its  interior  furface ;  and  the  engine  is  not  confined,  as 
in  the  former  engrine,  to  work  with  its  whole  force,  but  it  is 
only  to  adminifter  fteam  of  a  proper  elafticity,  and  we  can 
vary  the  force  of  the  engine  very  confiderably,  without  lofing 
any  more  fuel  than  that  for  which  we  obtain  an  efted. 

When  an  engine  of  the  old  form  is  to  be  erected,  the  engineer 
muft  make  an  accurate  eftimate  of  the  work  to  be performedf 
and  muft  proportion  his  engine  accordingly.  He  muft  be 
careful  that  it  be  fully  able  to  execute  its  ta(k ;  but  it's  power 
muft  not  exceed  its  load  in  any  extravagant  degree.  This 
would  produce  a  motion  which  is  too  rapid,  and  which,  being 
alternately  in  oppofite  directions,  would  occafion  jolts,  which 
no  building  or  machinery  could  withftand.  Many  engines 
have  been  (nattered  by  the  pump's  drawing  air,  or  a  pump-rod 
breaking;  by  whicn  accidents,  the  fteam*pifton  defcends 
with  fuch  force  and  rapidity,  that  every  thing  muft  give  way* 
But  in  moft  operations  of  mining,  the  tafk  of  the  engine  in*' 
creafes,  and  it  muft  be  fo  conftru^ed,  at  firft,  as  to  be  able  to 
bear  this  addition.  It  is  very  difficult  to  manage  a  common 
engine  when  it  is  much  fuperior  to  its  ta(k :  the  only  mode 
is,  as  we  have  defcribed,  by  the  fupply  of  a  fcanty  injection ; 
but  the  eafieft  way  is  to  work  the  engine  almoft  full  loaded^ 
and  that  only  during  a  few  hours  each  day,  allowing 
the  pit- water  to  accumulate  during  its  repofe.  This  in* 
crealts  the  firft  coft  of  the  ere&ion,  and  waftes  fuel ;  the  mi- 
ners are  alfo  much  incommoded  with  water  during  the  ina^ion 
of  the  engine.  Mr.  Watt's  engine  can,  at  all  times,  be  exaftly 
fitted*  during  the  working  ftroke,  to  the  load  uf  work  that 
then  happens  to  be  on  it ;  it  is  only  neceifary  to  adminifter 
fteam  ot  a  proper  elafticity.    At  the  firft  eredion  of  the 

K  Z  engine. 


STEAM-ENGINE. 

engioe,  it  may  be  cdcuhted  equal  to  twice  its  talk,  foppofing  pafs  through  the  jacket,  but  enteri  from  the  fteam-pi|>^ 

that  the.  fteam  admitted  aboye  the  pifton  is  to  be  three  or  throuflrh  a  valve  immediatdy  into  the  top  of  the  cylinder;  and 

four  pounds  per  fquare  inch  more  elaftic  than  the  atmofphere ;  thou^  the  jacket  has  a  communication  with  the  boiler,  the 

but  when  the  engine  is  firft  fet  to  work,  it  may  be  made  to  fteam  admitted  within  it  is  only  for  the  purpofe  of  keeping^ 

aft  with  a  fm:^  portion  of  its  force,  by  ufing  weaker  up  the  heat,  and  preventing  any  condenfation  of  the  fu»iii 

fteam ;  for  when  once  the  ebullition  in  the  boiler  is  fairly  within  the  cylinder.     In  this  way  the  jacket  becomes  left 

commenced,  and  the  whole  air  is  expelled  from  all  parts  of  eflential  to  the  engine ;  and  about  the  year  1778,  MeiTrs. 

the  apparatus,  it  is  evident  that,  by  damping  the  fire,  fteam  Boulton  and  Watt  began  to  make  the  jackets  of  wrought* 

of  hall  this  elafticity  may  be  continually  fupplied,  and  the  iron  plate,  about  i\  inch  from  the  cylinder  aU  round  ;  and, 

water  will  continue  boiling,  although  its  temperature  does  in  fome  cafes,  they  laid  the  jacket  afide,  but  found  this  an 

Bot  exceed  i85^ofFahren^it'8  thermometer.  This  appears,  ill-judged  economy,  and  returned  to  it  again,  as  they  per* 

by  infpefting  our  firft  table  of  vaporous  elafticity.  ceived  that  it  made  a  difference  in  the  fuel* 

The  method  now  propofed  has  one  inconvenience;  for,        Thi8engineisreprefentedinPZ8foIV.^^.5.  The  cylinder, 

while  the  fteam  is  weaker  than  the  atmofphere,  there  is  an  A  A,  like  the  former,  is  clofed  at  top  by  the  lid  or  cover  C  ^ 

external  force  tending  to  fqueeze  in  the  fides  and  bottom  but  this  lid  is  fcrewed  to  the  top  flanch  of  the  cylinder 

of  the  boiler,  which  could  not  be  refifted  in  a  large  boiler,  itfelf,  inftead  of  the  top  of  the  jacket,  which  may  be  omitted 

if  the  difference  was  confiderable,  and  common  air  would  rufti  or  not  in  this  form,  bifcaufe  the  current  of  fteam  from  the 

in  through  every  crevice  of  the  joints  of  the  engine.     The  boilqr,  for  the  fupply  of  the  cylinder,  does  not  flow  through 

regulation  of  the  velocity  of  the  engine  may  be  produced  it,  as  in  the  former  engine.    The  fteam  is  brought  from  ^e 

by  diminiihing  the  paifao^  for  the  fteam  into  and  out  of  the  boiler  to  the  cylinder  by  the  pipe  F,  which  appears  like  a 

Slinder ;  for  this  purpofe,  the  exhauftion-valve  K,  by  which  circle,  being  cut  acrofs  in  the  direction  of  its  lens^th :  /is  the 

e  fteam  paffes  away  from  the  cylinder,  may  be  fo  conftrnd*  regulating  or  throttle-valve  in  that  pipe,  and  d  the  communis 

cd,  that  its  mechanifm  will  lift  it  more  or  lefs  high  from  the  eating  patfage  into  the  top  of  the  cylinder,  immediately  be- 

conical  feat  in  which  it  \^  lodged,  andconfequentlythepaflage  neath  the  vsuve,  fo  that  through  this  the  fteam  has  always 

can  be  enlarged  or  contra6tea  at  pleafure,  by  the  dittance  to  entry  into  the  top  of  the  cylinder  to  prefs  upon  the  pifton, 

which  the  valve  is  drawn  up.     The  degree  of  opening  given  in  fuch  quantity  as  the  opening  of  the  reguUting-valve,  /^ 

to  the  exhauftion- valve  would  determine  the  rate  at  which  will  allow.     W  is  the  fteam-pipe,  which  defcends  to  the 

the  fteam  would  flow  off  from  the  lower  part  of  the  cylinder  bottom  of  the  cylinder,  for  the  purpofe  of  eftablifhtng 

to  the  condenfer,  and  confequently  the  velocity  of  the  defcent  a  communication  between  the  top  and  bottom  of  it,  when 

of  the  pifton )  alfo  the  degree  of  opening  of  the  other,  or  the  piflon  is  to  afcend ;  and  O  is  the  fteam-valve,  which 

fteam-valve,0,  would  determine  the  rate  of  the  afcent  of  the  opens  or  fliuts  that  communication  at  pleafure.     F  ia  the 

pifton,  by  regulating  the  rate  at  which  the  fteam  could  pafs  exhaufting-valve,    which   being   opened  when  the   fteam* 

from  the  boiler  into  the  lower  part  of  the  cylinder.  valve,  O,  is  ftiut,  allows  the  fteam  to  pafs  off  to  the  con'- 

But  to  fave  the  trouble  of  making  the  adjuftment  for  the  denfer,  which  maybe  confidered  as  the  fame  which  we -have 

degree  of  opening  of  the  working-vauves,  it  is  better  to  place  before  defcribed. 

a  leparate  valve  in  fome  part  of  the  fteam-pipe  F,  which  Suppofe  the  pifton  at  the  top  of  its  cylinder,  and  aU 
brings  the  fteam  from  the  boiler  to  the  jacket  of  the  cylinder ;  the  parts  (except  the  edu^ion-pipe  M,  and  condenfer,  which 
then  if  this  valve,  which  is  called  the  throttle-valve,  and  is  are  vacuous)  full  of  fteam  ;  if  the  valve  O  be  ftiut,  the  ex- 
folely  for^  the  purpofe  of  regulation,  be  partially  clofed,  fo  hauftin^-valve  K,  being  opened,  will  permit  the  fteam  con* 
that  it  will  not  admit  fteam  into  the  jacket  as  faft  as  the  tained  in  the  lower  part  of  the  cylinder  to  pafs  by  its  elaf- 
defcent  of  the  pifton  makes  room  for  it  in  -the  cylinder,  it  is  ticity,  and  rufti  into  the  vacuum  of  the  edudion-pipe  and 
evident  that  the  fteam  in  the  top  of  the  cylinder,  and  in  the  condenfer  ;  and  being  there  condenfed,  the  reft  will  follow  till 
fpace  of  the  jacket,  muft  expand  itfelf  to  nil  a  greater  fpace,  tioneremains  :  then  the  fteam,  flowing  through  the  throttle^ 
and  thereby  become  more  rare  than  before,  and  prefs  upon  the  valve^  and  paffage  dj  into  the  top  of  the  cylinder,  preffes  down 
pifton  with  lefs  force.  And  this  mode  of  regulation,  by  di-  the  pifton  into  the  vacuous  cylinder,  until  it  arrives  at  the 
'minifhingthequantityof  the  fupply  of  fteam,  rather  than  di-  bottom;  the  exhaufting-valve,  K,  is  then  (hut,  and  at  the 
minifhing  its  elafticity  in  the  boiler,  has  this  advantage,  that  a  fame  time  the  fteam-valve,  O,  is  opened  by  the  plug-frame : 
very  confiderable  increafeofthe  load  of  the  engine  cannot  ftop  this  fuffers  the  fteam  from  the  bailer  to  rufli  into  and  oc- 
its  motion,  although  it  may  retard  it,becaufe  the  clofing  of  the  cupy  that  fmall  portion  of  the  bottom  of  the  cylinder  be- 
throttle-valve  only  diminimes  the  velocity  of  the  motion,  not  neath  the  pifton,  which  being  filled  with  fteam  of  an  equal 
the  force  which  the  engine  is  capable  of  exerting  when  denfity  to  that  above  it,  there  will'  be  an  equal  preflure 
moving  under  a  ftill  lefs  velocity.  Suppofe  the  load  is  fo  on  both  fides  of  the  pifton  ;  and  the  opening  of  the  valve,  O, 
increaled  as  to  make  the  engine  move  very  flowly,  the  fteam  having  made  a  free  communication  between  the  top  and 
will  flow  through  the  valve  into  the  jacket  and  top  of  the  bottom  of  the  cylinder,  the  pifton  is  at  full  liberty  to  rife  by 
cylinder  fafter  than  the  defcent  of  the  pifton  will  make  room  the  adion  of  its  counter-weight,  until  it  arrives  at  the  top  of 
for  it,  and  in  confequence  it  will  accumulate,  until  it  has  the  cylinder,  and  then  the  fteam-valve,  O,  is  fhut,  and  the  ex- 
acquired  the  fame  preffure  as  within  the  boiler,  or  a  fufficient  haufting-valye,  K,  opened,  to  make  another  ftroke,  as  before, 
preffure  to  overcome  the  refiftance  to  the  pifton,  and  make  The  flcetch  in  Jig,  2.  was  taken  from  an  engine  Meffrs* 
It  defcend.  Boulton  and  Watt  ereded  at  Hull,  in  1779  ;  and  this,  with 

The  form  of  the  engine  reprefented  in  fy,  4.  was  that  fome  flight  variations  in  the  manner  of  its  a^ion,  which  we 

which  Mr.  Watt  firft  employed  in  his  fingie  engfines  for  (hall  afterwards  defcribe,  is  the  prefent  ftandard  engine  for 

pumping ;  and,  in  fome  cafes,  where  atmofpheric  engines  pumping  water :  the  variation  is,  that  the  regulating-valve, 

were  altered  to  this  plan,  the  old  cylinder,  being  inverted,  F,  is  made  to  open  and  ftiut  at  every  ftroke,  and  for  re|^ 

ferved  for  the  jacket,  or  external  cylinder,  the  new  cylinder  lation,  another  valve  is  applied  in  the  fteam-pipe  juft  hmet 

bein  g  little  more  than  half  the  area  of  the  old  one.    He  after-  it  arrives  at  F. 

war&  adopted  another  form  for  the  arrangement  of  the  parts.        In  the  two  engines  which  we  have  defcribed,  the  pifton 

fin  which  the  fl«am  for  the  fupply  of  the  cylinder  does  not  defceads  in  confequence  of  the  preffure  of  the  fteam  being 
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ta  9JBt  upon  it  whiift  there  is  a  vacuum  beneath  ;  and 
afoent  it  made,  when  the  pifton  k  placed  in  equilibrioy 
l»y  an  open  communication  being  made  between  the  upper 
kd  lower  parts  of  the  cylinder ;  and  this  will  always  be  an 
'  equilibrium,  not  imperfed,  as  in  the  old  engine,  where 
fvjing  prefiure  of  the  fteam  and  of  the  atmofphere  al- 
mrsjs  renders  the  drcumftances  in  which  the  pifton  rifes 


It  is  evident  that  the  afcent  of  the  pifton  may  be  as  well 
fwrformed  in  vacuo,  provided  the  vacuum  is  made  at  the  fame 
time  both  above  and  below  the  pifton.     This  form  of  the 
engine  is  rrprefented  iu^*  $9  in  which,  as  the  fame  letters 
of  reference  are  ufed,  it  is  needlefs  to  repeat  the  defcription 
of  the  cylinder  and  pifton.    F  is  the  valve  which  admits  the 
fteam  to  the  top  of  the  cylinder,  to  prefs  upon  the  pifton  : 
tliia  valve  is  (hut  when  the  engine  makes  its  return  or  up- 
ftroke.     K  is  the  exhauftion-valve,  placed  dofe  beneath  the 
lleam-valve  F,  inftead  of  being  at  the  boUom  of  Uie  pipe 
"W^  which  defcends   to  the  condenfer,   and   gives  off  a 
branchy  I,  to  the  bottom  of  the  cylinder :  by  this  pipe 
the    fteam  is  always  drawn  off  from  the  bottom  of  the 
crlindery  to^  keep  a   conftant  vacuum  therein.     Soppofe 
tDe  enbaufting-valve,  K,  open,  the  fteam  in   the  top  of 
the  cylinder  will  alfo   pafs  off  to  the  condenfer  through 
tbe  pipe  W,  and  leave  a  vacuiun  in  the  whole  cylinder : 
in  this  cafe  the  pifton  rifes  freely  by  the  counter-weiorht  to 
the  top  of  the  cylinder ;  and  being  arrived  there,  the  exhauft- 
ing-vdve,  K,  is  (hut,  and  the  fteam-valve,  F,  opened.    The 
fteam  from  the  boiler  entering  into  the  top  of  the  cylinder, 
and  preffing  between  the  bd  and  the  top  of  the  pifton, 
pneffi^  down  the  latter  to  the  bottom  of  the  cylinder,  where 
bemg  arrived^  the  fteam-valve,  F,  is  (hut,  to  prevent  the  far- 
ther admiffion  of  fteam  firom  the  boiler ;  and  at  the  fame  in- 
ftaat,  the  exhamfting-valve,  K,  being  opened,  the  fteam  from 
the  top  of  the  cylinder  paffes  off  to  the  condenfer,  and  this 
makes  a  vacuum  above  the  piftont  the  fame  as  was  before 
made  beneath  it :  in  confequence,  the  pifton  is  left  at  full 
liberty  to  rife  by  the  adion  of  the  counter-weight,  until  it 
arrives  at  the  top :  the  ezhaufting-valve,  K,  is  then  (hut, 
and  the  fteam-valve,  F,  opened,  to  make  a  fre(h  defcent.  The 
advantage  of  this  conftru£tion  is,  that  the  whole  time  of  the 
afcent  oT  the  pifton  is  aUowed  for  m^Jdng  the  condenfation  ; 
but  this  in  found  of  little  importance  in  pradice,  becaufe  the 
vacuum  ukes  place  almoft  ioftantaneoufly,  when  the  exhauft- 
tng*valve  is  opened,  to  allpw  the  fteam  to  pafs  off  to  the 
condenfer. 

Mr*  Watl^9  Ea^af^CH'Engme.'^'Dm  was  a  moft  import- 
ant improvement,  of  which  Mr.  Watt  had  the  firft  idea 
hi  1769,  but  did  not  fully  put  it  in  pradioe  until  I778. 
It  confifts  in  (hutting  off  the  farther  entrance  of  fteam 
from  the  boiler,  when  the  pifton  has  been  preffed  down  in  the 
cylinder  for  a  certain  proportion  of  its  total  defcent,  and 
then  leaving  the  remainder  of  the  defcent  to  be  accompli(hed 
by  the  expanfive  force  of  that  fteam  which  is  already  intro- 
dooed  into  the  cylinder.     This  gives  the  means  of  regulating 
tbe  ading  force  of  the  engine,  becaufe  the  pins  of  thp  plug- 
frame  can  be  placed  in  fuch  a  manner,  as  that  the  fteam- 
valve  (hall  be  (hut  when  the  pifton  has  defcended  one-half, 
ooe-third,  one-fourth,  or  any  other  proportion ;   and  fb 
far  the  cylinder  will  be  occupied  with  fteam  of  the  fame 
daftidty  as  that  in  the   bouer,  which  is  ufually  about 
the  fame  as  the  atmofphere.     In  order  to  prefs  tlw  pifton 
&rther  down,  the    fteam  muft  expand ;    and  though  its 
elafticity  will  diminifti,  it  will  be  enough  to  complete  the 
ftroke.     It  is  plain  that  this  can  be  done  in  any  degree  at 
pleafttre^  as  the  adjuftment  of  the  pins  in  the  plug-6ame  can 


be  variedm  an  mftant  $  and  according  al  die  engine  requires 
more  or  lefs  power,  to  allow  the  fteam  to  aA  with  its  full 
force  upon  tne  pifton  for  a  greater  or  lefs  portion  of  its 
total  defcent.  If  this  method  of  working  an  engine  had  no 
other  advantage  than  the  regulation  of  the  power,  it  would 
not  effe£k  the  end  better  than  the  throttle-vdve ;  but  by  the 
expanfive  principle  a  great  faring  of  fteam  is  made.  We 
have  before  obferved^  in  defcribmg  the  adion  of  New- 
comen's  engine,  that  the  motion  of  the  pifton  is  accele- 
rated in  its  defcent  by  the  continued  adion  of  the  pref- 
fure  of  the  atmofphere  whiift  the  load  is  conftant,  or  even 
greateft  at  the  firft,  confidering  the  vis  inertise.  Mr.  Watt's 
en^ne  is  the  fame,  but  in  a  leU  deme,  when  it  has  a  throttle- 
valve,  becaufe  the  fteam  cannot  tben  come  to  the  pifton,  ex« 
cept  in  a  limited  quantity ;  but  when  the  top  of  the  cylin- 
der is  open  to  the  boiler,  or  the  throttle-Valve  fully  open, 
tbe  effed  is  the  fame  as  if  the  atmofpheric  air  had  firee  en- 
trance into  the  top  of  the  cylinder.  Now  by  (topping  the 
further  entrance  of  the  fteam  at  a  certain  portion  of  the  de- 
fcent, the  pifton  can  be  made  to  defcend  with  an  uniform  ve- 
locity, by  the  expenditure  of  only  a  portion  of  that  quan- 
tity of  fteam  which  would  be  required,  if  fteam  of  its  full 
denfity  was  employed  to  prefs  it  down  to  the  bottom  with 
an  accelerated  velocity. 

But  when  the  fteam  is  (hut  off  at  a  portion  of  the  dc^ 
fceut,  the^preffure  on  the  pifton  is  continiudly  dimini(hing  as 
the  fteam  becomes  more  and  more  rare  ;  and,  confequently, 
the  accelerating  force  which  works  the  engine  dimini(hes; 
The  motion  of  the  defcent,  therefore,  win  no  longer  be 
uniformly  accelerated  ;  it  will  approach  much  fafter  to  uni- 
formity; or  it  may  even  be  retarded;  becaufe,  although 
the  preffure  on  the  pifton  at  the  beginning  of  the  ftroke  may 
exceed  the  refiftance  of  the  load,  yet  when  the  pifton  is  near 
the  bottom,  diminution  of  the  prefllure  may  occanon  the  refift- 
ance to  exceed  the  preffure ;  in  this  cafe  the  motion  can  only 
be  continued  by  the  momentum  of  the  moring  parts.  What- 
ever may  be  the  law  by  which  the  preffure  on  the  piftoh 
varies,  it  is  poifible  to  contrive  the  conne6ting  machinery  in 
fuch  a  way,  that  the  chains  or  rods  at  the  outer  end  of  tlft 
beam  ftiall  continually  exert  the  fame  preffure  to  lift  the 
pump*rods,  or  that  the  machinery  (haU  vary  its  force  accord- 
ing to  any  law  whidi  is  found  moft  convenient.     This  may 
be  done  on  the  fame  principle  that  the  watch-maker,  by  the 
form  of  the  fiifee,  tranfmits  an  equal  preffure  to  the  wheel- 
work,  from  a  very  unequal  adbon  of  tne  main-fpring.     In 
like  manner,  by  making  the  conununication  from  the  pifton- 
rod  to  the  pump-rod  by  means  of  chains,  which  wind  upon 
arch-heads,  formed  to  portions  of  a  proper  fpiral  inftead  of 
a  circle,  the  force  of  the  pifton  upon  the  beam  and  pump- 
rods  can  be  regulated  at  pleafure,  fe  as  to  produce  an  uni* 
form  effe6t. 

This  was  the  fubje6b  of  Mr.  Watt's  patent,  March  is> 
1782,  for  certain  improvements  upon  fteam-engines,  and  cer^ 
tain  new  pieces  of  mechanifm  to  be  added  to  them.  The  fpe- 
cification  of  this  patent,  which  is  lodged  in  the  Rolls  chapelf 
ftates  the  invention  to  confift  in  (hutting  off  the  fteam  at  a 
portion  of  the  defcent,  as  we  have  defcribed,  and  applying 
and  combining  levers,  or  other  contrivances,  fo  that  the  un* 
equal  or  decreafing  a£kioa  of  the  fteam  upon  the  pifton  (hall 
produce  an  uniform  effed  in  raifing  the  water  in  the  pump* 

barrels.  .      .^      . 

The  adion  of  the  expanfion  of  the  fteam  on  the  pifton  !• 

thus  explained.   Suppofc  the  whole  defcent  «f '^^.P****"  ^ 

s  cimally  divided,  w».  into  ten  parts,  and  each  fubdmded,  the 

varving  preffure  of  the  expanding  fteam  on  the  furtwic  of  the 

pilton  at  each  dirifion  will  be  according  to  the  following 
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tablet  which  we  have  made  out  from  the  information  given  in 
Mr.  Watt's  fpecification,  and  which  is  on  the  fuppoHtton 
that  the  cylinder  is  eight  feet  long,  or  an  eififht-feet  ftroke, 
and  that  the  fleam  is  ihut  off  at  one-fourth  of  the  defcent,  or 
at  two  feet  from  the  top :   but  the  fame  law  will  hold  gene- 


Portions  of  iIm 

Defcent  from  the 

- 

Top 

of  the  Cylinder. 

.05  ' 

.1 

.»5 

► 

.2 

' 

One-fourth,  or 

'*S  J 
•3     ^ 
•35 
•4 
•45 

One-half,  or 

* 

5 

.6s 

» 

•7 

Three-fourths, 

or 

•75 

.8 
.85 

/ 

•9 

•95 

Bottom  of  cylinder 

I. 

rally  as  to  thefe  particulan.  The  prefltire  of  the  Iteam  in 
the  boiler  is  fuppofed  to  be  equal  to  that  of  the  atmo- 
fphere,  or  14  lbs.  ^  fqnare  inch,  and  the  load  of  water 
in  the  pumps  equal  to  10  lbs.  fer  fquare  inch  of  the  pifton'o 
furface. 

Proportion  of  the  P^effixre 

of  the  Stetm  on  the 
Pifton  to  tlie  wb«le  PreHore 
of  14 lbs.  />eriquare  loch. 


Full  fupply  of  (team  from  the  boiler 


Supply  of  iieam  cut  off,  and  the  de- 
fcent 18  produced  by  the  ezpaniion 
only 


I. 

I. 

I. 

I. 

I. 

0.83 

0.714 

0.625 

0.555 

0.5 

0.454 
0.417 
0.385 

0.375 

0.333 

0.312 
0.294 
0.277 
0.262 

^    0.25 


11.583 


This  is  the  full  preffure  of  14  lbs. 
»     fer  inch,   before  the  fupply  of 
i|eam  is  ihut  off. 


f  Or  half  the  original  preffure  ; 
X     ^^'  li  ^^«  f^  fquare  ioch. 


{Or  one-third  the  original  preffure ; 
viz.  4J-  lbs.  per  fquare  inch. 


C  Or  one-fourth  the  original  preffure  ; 
1     viz,  3|lbs./«r  fquare  inch* 


Upon  this  the  fpecification  remarks,  that  the  fum  of  all 
the  Tarving  powers  is  greater  than  fifty-feven  hundredth 
parts  of  the  original  power  multiplied  by  the  length  of  the 
cylinder,  whereby  only  one-fourth  of  the  fteam  neoeflary  to 
fill  the  cylinder  is  employed,  and  the  effed  is  more  than  half 
that  which  would  have  been  produced  by  the  cylinder  full 
of  ftetm.  Thus  the  fum  of  all  the  numbers  which  exprefs  the 
adion  of  the  fteam,  taken  at  twenty  different  places  in  the 
defcent,  is  1 1*583 ;  whilfl.  the  whole  preffure,  reprefented  by 
I,  and  taken  ukewife  at  twenty  different  places,  will  be  20 ; 
it  is  therefore  VirV»  or-iVo^* 

Dr.  Robifon's  inveftigation  of  Mr.  Watt's  ezpanfton- 
engine  is  as  follows:  Let  CrIR  (Jig.  6.)  reprefent  a 
feaion  of  the  cylinder  of  a  fteam-engine,  and  H  H  the  fur- 
face  of  iu  pifton.  Let  us  fuppofe  that  the  fleam  was  ad- 
mitted, while  H  H  was  in  conta6l  with  C  r  $  and  that  as 
foon  as  the  fteam  had  preffed  it  down  to  the  fituation  £  F, 
the  fteam-cock  is  (hut.  The  fteam,  by  expanding  itfelf,  will 
continue  to  prefs  it  down ;  and  as  the  neam  expands,  its 
preffure  diminifhes.  We  may  exprefs  its  preffure  (exerted 
all  the  while  the  pifton  moves  from  the  fituation  C  r  to  the 
fituation  £  F)  by  the  length  of  the  line  £  F.  If  we  fuppofe 
the  elaHictty  of  the  fteam  proportional  to  its  denfity,  as  is 
nearly  the  cafe  with  air,  we  may  exprefs  the  preffure  on  the 
pifton  in  any  other  pofition,  fuch  as  M  L  or  I  R,  by  M  / 
and  Ir,  the  ordinates  of  a  redangular  hyperbola  F/^;  of 
which  C  £,  C  r,  are  the  afymptotes,  and  C  the  centre.  The 
accumulated  preffure,  during  the  motion  of  the  pifton  from 
£F  to  I  R,  will  be  expieffed  by  the  area  £F/rI£; 
and  the  preffure  during  the  whoie  motion,  by  the  area 


CrTielC.     Now  it  is  well  known,  that  the  area  E  F^IE 
is  equal  to  C  r  F  £,  multiplied  by  the  hyperbolic  logarithm 

CI  C I 

of  -TT^rr  =  L  •  -7=r=^;   and  the  whole  area  CrFcIC 


CE 
is  =  CrFE 


C£ 
X  (1  +  L 


CI 
C£ 


) 


Thus,  let  the  diameter  of  the  pifton  be  24  inches,  and 
the  preffure  of  the  atmofphere  on  a  fquare  inch  be  14 
pounds ;  the  preffure  on  the  pifton  is  6323  pounds.  Let 
the  whole  ftroke  be  fix  feet,  and  let  the  ileam  be  ftopped 
when  the  pifton  has  defcended  x8  inches,  or  1.5  foot.    .The 

hyperbolic  logarithm  of  —  is  1.3 862943 :  therefore,  the 

'•5 
accumulated  preffure  CrF/rIC  18=:  6333  x  2.3862945 
=  151 14  pounds. 

As  few  profefiional  engineers  are  poffefled  of  a  table  of 
hyperbolic  logarithms,  while  tables  of  common  logarithms 
are  or  fhould  be  in  the  hands  of  every  perfon  who  is  miidk 
engaged  in  mechanical  calculations,  let  the  following  method 

CI 
be  pra^fed :  Take  the  common  logai-ithm  of  y,  ^,  and 

C  £ 

multiply  it  by  2.3026,  the  produA  is  the  hyperbolic  loga- 

C  I 
rithm  of  -^  ^  .     The  accumulated  preffure,  while  the  pif- 

ton  moves  firom  C  r  to  £  F,  is  6333  x  i,  or  fimply  6333 
pounds;  therefore,  the  fteam,  while  it  expands  into  the 
whole  cyUader,  adds  a  preffure  of  6781  pounds. ' 

Suppoib 


L 
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S«ppofe  thflf  the  fteam  had  been  freely  admitted  during 
tlie  whole  defcent  of  the  piitott»  the  accumulated  prefiure 
would  have  been  6333  x  ▲»  or  25933a  pounds.  Here  Mr. 
Watt  obfenred  a  remarkable^  refult.  The  (team  expended, 
in  this  cafe,  would  have  been  four  times  greater  than  when 
it  was  ftopped  at  one-fourth,  and  yet  the  accumulated 
preiTttre  is  not  twice  as  great,  beinff  nearly  five-thirds* 
One-fourth  of  the  fteam  performs  nearly  three-fifths  of  the 
work  ;  and  an  equal  quantity  performs  more  than  twice  as 
moclx  work,  when  thus  admitted,  during  one-foorth  of 
the  motion.' 

This  information  is  curious  and  important,  and  the  ad- 
vantage of  this  method  of  working  a  fteam-engine  increafes 
in  proportion  as  the  fteam  is  fooner  ftoppcd ;  but  the  in- 
creafe  is  not  great,  after  the  fteam  is  rarefied  four  times, 
as  the  curve  then  approaches  near  to  the  axis,  and  fmall  ad- 
ditions are  made  to  the  area.  The  expence  of  fuch  great 
cylinders  is  confiderable,  and  may  fomettmes  compenfate 
this  advantage. 

Let  the  Steam  be  Its  Perfbrroance 

fiupped  at  is  multipled 

4- 1.7 

4 2.1 

▼ 2.4 

i- 2.6 

i-  -        -        -        -        -  2.8 

X 3-* 

The  advantages  of  the  expanfive  method  of  working  an 
engine  are  more  fully  obtained,  when  fteam  of  an  elaftic 
preffiire  cbnfiderably  greater  than  the  atmofphere  is  em- 
ployed. The  fecond  table  of  expanfion  (hews,  that  the 
locreafe  of  the  force  of  fteam,  heated  much  above  the  boil- 
iatf  point,  is  very  great  by  a  fmall  increafe  of  heat.  For 
inSaoce,  at  212^,  the  fteam  is  equal  to  the  atmofphere: 
by  only  increafing  the  heat  40^  vtx.  to  about  252%  we 
obtain  a  double  preflure,  or  two  atmofpheres ;  and  the  far- 
ther increafe  of  30^,  vsz,  to  about  282^,  makes  an  addi- 
tional  force,  which  renders  it  equal  to .  three  atmofpheres. 
Again,  24^  higher,  or  about  306^  makes  the  fteam  equal 
to  four  atmofpheres ;  and  if  it  were  pradicable  to  go  much 
futher,  probably  the  fame  law  would  hold.  Now  it  fol- 
lows as  a  confequence,  that  if  fuch  fmall  acceflions  of  heat 
produce  fo  rapid  an  increafe  of  the  expanfive  force,  fmall 
abftra^ions  ot  heat  from  highly  elaftic  fteam  will  alfo  re- 
dnoe  its  elafticity  in  an  equal  degree,  fo  that  fteam  highly 
heated  is  more  readily  diminiflied  in  bulk  by  the  application 
of  cold  than  weaker  fteam ;  that  is,  it  can  be  more  readily 
reduced  in  its  preiFure  to  any  certain  proportion  of  the  pref- 
fure  it  bad  before.  But  if  we  would  take  away  all  its 
prelTurey  and  leave  a  vacuum,  we  muft  apply  a  fufficiency 
of  cold  water  to  take  away  all  its  heat,  which  is  greater 
than  weaker  fteam,  though  not  in  direSt  proportion  to  its' 
elaftic  force. 

Mr.  Watt's  firft  fpecification  (1769)  defcribes  the  method 
of  working  by  cooling  or  ^reducing  the  force  of  the  fteam, 
without  wholly  condenfing  it ;  but  it  has  always  been  found 
moft  advantageous  to  condenfe  efte^ually,  even  though  the 
povrer  neceflary  to  draw  out  the  inje6iion-water  from  the 
condenler  is  confiderable:  the  engine,  in  confequence  of 
the  greater  jperfedion  of  the  vacuum,  is  well  able  to  afford 
this  dedud^ion.  The  moft  advantageous  appHcation  of 
highly  heated  fteam  is  on  Mr.  Watt's  principle  of  admitting 
it  m  its  full  power,  for  a  fmall  portion  of  the  defcent  of  the 
pifton ;  and  then  fliutting  off  the  fupply,  the  remainder  cf 
theadion  iseffeded  by  the  expanfive  force  of  that  portion 


of  fteam  already  admitted*  But  to  obtain  the  full  advan* 
ta|^  of  the  varying  forces,  it  is  neceffary  to  have  fome  con* 
tnvance,  by  which  the  tSe€t  of  the  engine,  on  the  work 
which  it  is  perfornung,  (hall  be  uniform,  or  nearly  fo. 
Mr.  Watt's  fpecification  of  1782  contains  a  great  number 
of  different  methods :  firft,  by  chains  adding  upon  fpiralst 
on  the  principle  of  the  fufee ;  lecondly,  by  levers  a&ing  un- 
equally upon  each  other;  thirdly,  bj  a  large  weight  at- 
tached to  the  working-beam,  at  a  conuderable  height  above 
the  centre  of  motion.  Wlien  the  pifton  begins  its  defcent,  this 
weight  will  oppofe  itfelf  to  the  motion  of  the  pifton,  until  thit 
defcent  of  the  latter  has  inclined  the  beam  fo  much,  that 
the  centre  of  gravity  of  the  weight  is  perpendiciilarly  over 
the  centre  of  motion  of  the  beam :  the  weight  has  then 
no  effect  on  the  engine ;  but  after  it  has  pafled  this 
pofition,  it  muft  evidently  tend  to  aid  the  e£rart  of  the 
pifton  to  draw  up  the  load  of  water  in  the  pumps.  And  it 
is  poflible  fo  to  adjuft  the  weight  in  its  pofition,  quantity, 
and  height  above  the  centre  of  the  beam,  that  it  will  veiy 
nearly  equalize  the  dimini(hing  force  of  the  pifton  ;  but  this 
muft  be  when  the  fteam  is  always  ftopped  at  the  fame  pro- 
portion of  the  total  defcent. 

Fourthly :  Another  method,  which  is  very  ingenious,  is  to 
have  two  large  cylinders  or  pumps,  open  at  top  and  bottom, 
and  each  furni(hed  with  a  pifton  without  valves.  The  pif* 
tons  of  the  two  are  fuTpeuded  from  the  oppofite  ends  of  the 
beam,  fo  that  the  defcent  of  one  will  produce  the  afcent 
of  the  other.  The  cylinders  are  filled  with  water,  which  is 
conduced  by  a  large  trough  from  the  top  of  one  cylinder  to 
the  top  of  the  otMr,  fo  that  the  water  is  alternately  tranf- 
ferred  from  one  to  the  other.  Suppofe  each  pifton  at  the 
middle  of  its  refpe£iive  cylinder,  the  water  wiD  be  equally 
divided  betweeil^  them  upon  their  piftons,  and  will  hang  in 
equilibrio  on  the  beam  ;  but  fuppofe  one  end  of  the  beam 
depreffed,  the  pifton  fufpended  nrom  the  oppofite  end  will 
rife  and  raffe  up  part  of  the  water,  which  retts  upon  it, 
into  the  trough,  by  which  it  will  run  into  the  oppofite 
cylinder ;  and  as  the  correfponding  defcent  of  that  pifton 
has  made  room  for  it,  the  water  becomes  unequally  divided. 
When  one  piiton  is  at  the  top  of  its  cylinder,  the  other 
will  be  at  the  bottom,  and  have  the  whole  of  the  water 
refting  upon  it.  Suppofe  this  pifton  to  be  that  one  which 
is  at  the  outer  end  of  the  beam,  the  fteam-pifton  will  be  at 
the  top  of  the  cylinder.;  then  if  fteam  be  admitted,  it 
will  prefs  down  the  fteam-pifton,  and  draw  up  the  water  in 
the  cylinder  at  the  outer  end  of  the  beam.  The  weight  of 
this  water  oppofes  the  motion  of  the  fteam-pilton,  becaufe 
the  whole  of  the  water  in  the  water-cylinder  muft  be  lifted ; 
but  by  the  time  the  fteam-pifton  has  defcended  one-third  or 
one-fourth,  and  the  fteam  is  (hut  off,  the  preffure  on  the 
fteam-pifton  begins  to  dimini(h.  The  weight  of  the  water 
on  the  water-pifton  has  dimiDi(hed  alfo,  becaufe  part  of  the 
water  in  it  has  run  off  by  the  trough,  and  entered  into  the 
oppofite  cylinder,  where  its  weight  upon  the  water-pifton 
tends  to  aid  the  fteam-pifton  in  defcending ;  and  this  aid 
continues  to  increafe  as  the  fteam-pifton  defcends  farther,  by 
the  water  being  regularly  transferred  from  the  afcending  to 
the  defcendine  water-pifton ;  until  the  whole  of  it  retts  upon 
that  pifton  which  is  at  the  bottom  of  its  ftroke.  It  is  evi* 
dent  that  the  fame  adion  muft  take  place  in  returning,  and 
therefore  this  contrivance  is  only  applicable  to  a  double 
adUng  engine,  and  fuch  engines  are  not  commonly  ufed  for 
pumping  water. 

The  application  of  any  of  thefe  ingenious  contrivances 
to  the  vaft  engines  employed  in  pumping  would  be  at- 
tended with  great  difficulties ;  and  if  attempted  to  be  ufed 
to  equalize  the  adion  of  the  expanfive  princsplty  when  ap- 
plied 
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plkd  to  itt  fulkft  extent,  would,  we  thkk,.be  impni&icabk : 
we  Biean,  when  fteam  of  g^reat  elaftic  prefiure  is  employed, 
'  and  when  the  ftoppage  of  the  fnpply  b  nade  to  take  place 
at  a  ^ry  (ball  portion  of  the  defcent.  In  this  cafe,  the 
ftrain  upon  the  centres  of  the  fnails  or  levers,  fufficiently 
oblique  to  equs^ze  the  a/^on,  would  be  beyond  all  bounds. 
JLord  Stanhope  has  applied  the  principle  of  Mc.  Watt's 
lerers,  in  the  moft  judicious  manner,  to  the  printing-prefs. 
(See  Printing.)  But  in  fo  fmall  a  machine,  worked 
only  by  the  ftrenffth  of  one  man,  the  ftrong  caft-iron  frame 
of  the  prefs  has  been  frequently  broken. 

We  fuppofe  it  is  for  fuch  reafons,  that  Meffrs.  Bool- 
ton,  and  Watt  have  not,  that  we  know  of,  applied  thefe 
contfivancet  to  any  of  their  engines,  but  hare  contented 
themfelves  with  employing  fteam  a  little  more  than  the 
pieii'ure  of  the  atmofphere,  and  ftopping  the  fupply  at  one^ 
iburth  or  oae-third  of  the  defcent,  according  to  the  cir- 
cumftances  under  which  the  engine  works.  In  this  cafe, 
the  decreaiing  preflure  in  a  large  engine  is  not  much  mater 
than  to  counteraA  the  acceleration,  and  aided  by  the  mo- 
mentum of  the  heavy  working  beam,  pump -rods,  and 
rifin?  column  of  water,  produces  nearly  uniform  motion. 

NCr.  Homblower,  about  17B1,  had  a  patent  for  a  method 
of  applying  the  expanfive  principle  of  Mr.  Watt  in  two  fuc- 
cefiive  cylinders  in  fuch  a  manner,  as  to  approach  more  nearly 
to  an  equality  of  force,  by  which  fteam  of  mat  prefiure  can 
be  employed  to  aft  by  its  ezpanfion.  Thiskind  of  engine,  of 
which  a  defcriptien  is  to  be  found  in  Mr.  Watt's  fpecifica- 
tion  of  1782,  has  fince  been  brought  to  a  great  degree  of 
N  perfeftion  by  Mr.  Woolf,  as  we  inall  notice. 

Defcripium  of  Meffrt*  WaU  and  Bouhon^s  comfiete  Single 
Engine.  —  Plate  llll  fy,  i.  is  taken  from  the  engine  at 
Cheliea  water-works,  for  pumping  water  for  the  fupply 
of  London:  it  was  erefied  in  1804,  and  is  eitimated  at 
fifty  horfes'  power.  —  We  have  hitherto  conftdered  Mr. 
Watt's  eng^ine  as  being  fitted  up  with  the  great  wooden 
beaia,  and  arch-heads,  chains,  and  pumps,  the  fame  as  the 
old  engine.  This  was  the  form  of  the  engme  for  fpme  years ; 
but  fince  1784,  when  Mr.  Watt  invented  the  parallel  mo- 
tion for  his  double  afting  engine  for  turning  mills,  that 
ingenious  contrivance  has  been  applied  to  ue  pumping 
engines,  ioftead  of  the  arch-head  and  chains,  as  betng  more 
correft  in  its  aftion.  Alfo,  for  about  fifteen  years  paft, 
they  have  employed  caft-iron  working  beams  infte^d  of  wood. 
A  B  C  is  the  beam,  which  is  made  of  caft-iron  inftead  of 
wood,  and  is  compofed  of  two  la^'ge  plates,  of  the  fhape 
reprefiented  in  the  figure,  put  together  at  twelve  inches  dff- 
tance  from  each  other,  leaving  a  fpace  between  them»  the 
centre  or  axis  B  paifing  through  the  middle  of  both  plates. 
The  axis  lies  on  the  floor  D,  which  is  fuftained  by  the  wall 
£,  built  beneath  the  centre.  Q  is  the  cylinder,  contained 
within  a  fteam-jacket,  compofed  of  fegments  fcrewed  to- 
cher. F  F  is  the  fteam-pipe  coming  from  the  boiler  G*  ah 
IS  the  pifton«rod,  conne6ked  with  the  end,  C,  of  the  beam  by 
links  C  3 ;  and  whilft  the  upper  ends  of  thefe  links  move 
in  the  arc  of  a  chrcle,  with  the  end,of  the  beam,  the  lower 
ei^ds,  hf  are  made  to  accommodate  themfelvcs  to  the  vertical 
motion  of  the  pifton*rod  a,  by  means  of  the  rods,  r,  ex- 
tending to  the  fmaller  links,  </,  which  form  a  parallelogram. 
The  motion  of  the  parallelogram  is  governed  by  the  bridle- 
rods,  which  move  about  a  fixed  centre  m.  Tne  a6bon  of 
this  contrivance  is  fully  explained  under  the  article  Parallel 
Motion  ;  and  it  is  enough  for  our  prefent  purpofe  to  un- 
derftand,  that  the  lower  ends,  ^,  ot  the  links,  &t  C,  wfll 
aicend  and  defcend  in  a  perpendicubr  right  line.  A  fimilar 
motion,  but  of  half  the  quantity,  is  given  to  the  rod,  R, 
which  works  the  air-pump,  N,  of  the  engine  at  the  lower 


end,  and  the  wiMe  part  of  the  rodf  has  the  pfu^-beafn, 
R,  attached  to  it,  which  has  pins,  or  chocks,  fcrewed  on 
it  to  aduate  the  handles,  x^  jr,  and  z,  of  the  mechamfm  for 
the  valves,  which  mechanifm  is  very  different  from  that 
employed  in  the  old  engines,  and  even  from  that  of  the  firft 
engines  of  Mr.  Watt.  But  to  defcribe  all  the  varieties 
which  have  been  adopted,  would  occupy*  a  volume,  and 
afford  information  of  but  little  value. 

The  pump-rod,/,  is  fufpended  at  the  end.  A,  of  the  beam 
by  another  parallel  motion,  and  the  vpper  part,  S,  of  the  rod 
is  made  or  caft-iron,  and  very  mafuve,  to  have  a  fufficient 
weight  in  itfelf  to  draw  up  the  pifton,  and  make  the  re- 
turning ftroke.  The  real  pump-rod,  ^,  is  jointed  to  the 
heavy  counter-weight  S,  and  is  poliihed,  like  the  pifton-rod 
Oj  that  it  may  (li<K  through  a  collar  of  leathers  in  the  head 
of  the  pump  Y*  becanfe  the  pump  is  of  that  kind  called 
lifting  h>rce-^umps ;  its  bucket  raifes  the  water  in  afcend- 
ing,  but  it  forces  it  through  the  air-veffel  T,  and  pipe  X, 
which  leads  to  a  refervoir  two  miles  diftant,  in  Hyde  Park, 
and  elevated  150  feet  above  the  level  of  the  water  in  the 
well  where  the  pump  draws  from.  This  well  has  a  comma- 
nication  with  the  river. 

The  cylinder,  Q,  is  kept  down  by  the  vTeicrht  of  a  pier 
of  mafonry,  on  which  it  is  placed,  and  large  iron  bolts,  n, 
defcend  from  the  lower  flanch  to  the  gronndfiUs,  upon 
which  the  mafonry  is  built.  Immediately  before  the  pier 
is  the  condenfing  ciftem,  M,  which  contains  the  air-pump 
N,  the  condenfer  L,  partly  concealed,  and  hot-well  ^,  and 
is  kept  fupplied  with  cold  water  by  the  cold-water  pump  I, 
worked  by  the  beam  at  the  outer  end,  and  the  walte  runs 
off  again  into  the  well,  fo  as  to  keep  the  water  in  the 
•ciftern  always  cold. 

The  valves,  which  muft  be  opened  and  fhut  to  produce 
the  a^ion  of  the  engine,  are  four  in  number;  v/s.  the 
upper  fteam-valve  at  F,  the  lower  fteam-valve  O,  and  the 
exhauftion-valve  K,  ^.  2,  and  a  fmall  valve  /,  beneath 
the  water  in  the  ciftem  M,  to  admit  the  inje^on  into  the 
condenfer :  but  thefe  parts  are  better'  explained  in  Jig,  2, 
which  is  a  fedion  of  the  cylinder,  air-pump,  and  condenfer 
on  a  double  fcale. 

A,  the  fe6Uon  of  the  cylinder,  in  which  the  pifton,  X, 
moves ;  F,  the  fteam-pipe  coming  from  the  boiler ;  L,  the 
condenfer ;  N,  the  air  or  difcharging-pump  ;  m,  a  paffage  or 
pipe  from  the  pump  L,  to  the  condenfer  N,  in  which  paf<* 
laffe  is  an  occafional  communication  by  a  hanging-valve  at  nr, 
which  ihuts  towards  the  condenfer  ;  /  is  the  inje^ion-vahe, 
to  be  lifted  by  the  engrine  at  every  ftroke,  for  the  purpofe 
of  condenfing  the  fteam  in  the  condenfer  L, ;  w  is  the 
fnifting  or  Uowing-valve,  placed  outfide  the  condenfing 
ciftem  (of  which  M  M  is  a  fe^ion,  on  purpofe  to  fhew  the 
contents)  ;  the  fnifting-valve,  «i,  communicates  with  the 
condenfer  by  a  pipe  pafiing  through  the  fide  of  the  ciftera 
M,  and  is  inferted  at  the  fide  of  the  condenfer ;  K  is  the 
exhauftion-valve,  to  be  lifted  by  the  engine,  and  open  a 
communication  between  the  cylinder  A  and  the  condenfer  L ; 
O  is  the  fteam-valve,  to  be  lifted  by  the  engine,  and  open 
a  communication  between  the  lower  part  of  the  cylinder, 
and  upper  part  thereof,  through  the  fleam-pipe  r ;  and  F 
is  the  upper  fUam-valve  of  the  lame  kind,  openme  a  pafl'age 
from  the  boiler  to  the  top  of  the  cylinder ;  and  thence  by 
the  pipe  r,  and  valves  O,  K,  to  all  parts  of  the  engine. 

We  muft  now  attend  to  the  mechanifm  by  which  the 
engine  is  made  to  fieed  itfelf,  and  perform  its  reciprocations. 
The  valves  are  lifted  by  means  of  a  lever  applied  to  each,  within 
the  iron  box  in  which  it  is  contained}  entering  into  an  open- 
ing in  the  ftem  of  the  valve ;  and  a  fecond  lever  is  fixed  on  the 
axis  of  the  lever,  on  the  outfide  of  the  box>  to  be  conne6ted 

vnth 
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with  tke  levers  tnd  haiidkt  stf  y,  %f  which  open  and  fliut 

the  Tsdves.     There  are  three  leparate  axles,  or  fpindles, 

placed   parallel  and  above  one   another,  and  each  has  a 

nanAe  or  fpanner  «,jf,  s,  by  which  it  is  moved,  either  by  the 

hand,  to  ftart  the  engine,  or  by  the  chocks  on  the  plug-beam 

Ry  when  the  engine  is  in  adion.     The  two  upper  fpindles, 

jr  and  r,  have  ihort  levers  projecting  from  them  towards 

the  cyunder ;  and  from  each  of  theie  levers  a  rod  is  fuf- 

pended,  with  a  fufficiect  weight,  o,  at  the  lower  end  to  turn 

romid   the  fptndle,  each   upon  its  axis,  in  that   direfkion 

whi<^  will  cauie  the  handles,  x  and  j^,  to  ily  upwards. 

Alio  the  lower  fpindle  has  a  lever  proje^ing  from  it,  away 

from  the  cylinder,  with  a  heavy  weiorht,  n,  fixed  at  the  end  ; 

bat  this  being  applied,  on  the  oppoute  fide,  to  the  weights 

of  the  two  upper  handles  jr,jr,  the  weight,  n,  caufes  the 

handle*  s,  to  defcend.     Both  the  axles  of  the  lower  handles, 

y,  s,  have  fmall  levers,  or  catches,  i  and  2,  which  a£i  in  the 

hooks  of  a  double  latch,  or  detent,  t  v,  which  is  moveable 

upon  a  centre-pin  fituated  between  the  two  axles.     The 

hooka   of  this  detent  are  to  detain  the  catches  of  the 

fpindles,  and  prevent  the  handles,  y,  x,  from  moving  by  the 

a^ion   of   their  refpedtive  weights,    until  the   detent  is 

SQOved  on  its  centre,  fo  as  to  relieve  the  catches  of  the 

levers  from  its  hooks  i,  v.     But  it  is  evident,  from  Jh.  A, 

that  when  only  one  catch,  as  2,  is  hooked  by  the  lower 

hook,  V,  of  the  detent,  and  confequently  the  weight  of  its 

fpindle  is  held  up,  if  the  other  catch,  i,  is  moved  by  de- 

pteffing  ita  handle,  y,  fo  as  to  raife  its  weight  in  the  a£l  of 

entering  the  hook,  /,  of  the  detent,  it  will  prefs  the  end,  /, 

of  the  detent  forwards  upon   its  centre,  and  this  at  the 

fame  time  preffing  back  the  hook,  v,  at  the  oppofite  end 

of  the  detent,  releafes  the  catch,  2,  of  the  loweir  handle,  s, 

therefrom,  and  the  weight,  n,  on  that  ipindle  immediately 

fidls. 

The  fpindle  of  the  upper  handky  .r,  is  devoted  to  opening 
and  Ihutting  the  upper  tt^am-valve  F,  having  a  lever  which 
communicates  by  a  rod,  2,  with  the  lever,  «,  of  that  valve  ; 
fo  that  by  preffing  down  the  handle  Xy  it  wiU  (hut  the  valve 
F.  The  weight  0,  which  is  applied  to  the  upper  fpindle, 
tends  to  lift  up  the  handle  x^  and  open  the  valve  F ;  and 
when  the  upper  handle,  x,  is  depreifed,  the  valve  will  be 
Ihut ;  or  when  the  handle  is  fufPered  to  fly  up  by  the  adion 
of  its  weight,  it  will  open  the  valve. 

The  fecond  fpindle,  y^  has  a  lever  communicating  with 
the  lever  of  the  exhaufting-valve  K,  by  a  rod  4.  The 
weight  o,  applied  to  this  like  the  former,  tends  to  lift 
up  the  handle  y,  and  draw  open  the  valve  ;  but  when  the 
handle,  jf,  is  deprefled,  the  valve  is  (hut,  anjd  in  this  pofition 
the  catch,  i,  is  held  down  by  the  hook,  /,  of  the  detent 
before  explained,  and  retains  the  valve  fliut. 

Laitly,  the  lower  fpindle,  s,  is  for  the  lower  fleam-valve  O, 
which  is  opened  by  the  rod  14,  when  the  handle,  «,  is  fuffered 
to  fall  down,  and  fhut  when  the  fame  is  up,  being  held  by 
the  catch  2,  and  hook  v.  In  all  thefe  the  weight  tends  to 
open  the  valve ;  but  when  the  valve  is  to  be  kept  (hut,  the 
detent  holds  'the  weight  up.  Now,  by  removing  the 
detent,  the  weight  falls  and  opens  the  valve  in  an  inilant. 

The  upper  fpindle  has  no  detent  to  detain  it ;  but  what 
is  equivalent  is  a  rod,  5,  jointed  to  that  lever  of  the  middle 
axis  which  has  its  weight  and  rod,  0,  fufpended  from  it. 
The  upper  end  of  the  rod,  5,  is  made  with  a  loop,  or  long 
flit,  in  which  works  a  pin  at  the  end  of  a  lever,  6,  projeft- 
ing  from  the  upper  axis  towards  the  cylinder.  The  confe- 
quence  of  this  is,  that  while  the  middle  axis  is  detained  bj 
its  catch,  and  detent  /,  to  keep  the  exhaufling-valve,  K, 
ihat ;  the  lever,  6,  of  the  upper  fpindle  will  be  borne  up 
by  its  pin  refling  in  the  bottom^of  the  loop  of  the  rod,  59 
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fo  as  to  keep  the  weight  from  opening  the  upper  fteam-Tahe 
F,  as  long  as  the  exnauiling-valve  is  kept  (hut ;  but  when 
the  catch,  i  /,  of  the  middle  axis  is  difcharged,  and  its 
weight  has  opened  the  exhaufting-valve,  the  looped  rod,  5, 
will  no  longer  fupport  the  lever,  6,  of  the  upper  axis,  but 
allows  its  weight  to  defcend  and  open  the  upper  iteam-valve : 
but  at  the  fame  time  the  upper  Iteam -valve,  F,  is  not  con- 
fined to  be  always  open  when  the  exhaufting-valve,  K,  is 
open  ;  for  the  upper  tteam- valve  may  be  (hut  hy  depreffing 
the  upper  handle  x,  without  affeding  the  exhaufting-valve 
at  all,  becaufe  the  (lit,  or  loop,  in  the  top  of  the  rod,  5, 
allows  that  motion.  This  property  muft  be  attended  to, 
becaufe  the  a£kion  of  the  engine,  by  expanfion,  depends 
upon  it.  We  have  not  before  noticed  the  injeddon-valve, 
from  which  a  long  wire  afcends,  and  is  attached  to  a  ftrap» 
9,  which  winds  upon  the  middle  axis  ;  therefore,  when  the 
middle  handle,  ^,  flies  up  by  its  weight,  it  winds  the  flrap, 
and  opens  the  inje6tion-valve  at  the  fame  inftant  that  the  ex- 
haufHng-valve  is  opened. 

The  injedion- valve,  /,  is  placed  to  clofe  the  orifice  at  the 
end  of  a  (hort  curved  pipe,  which  enters  into  the  condenier  and 
turns  up  ;  and  the  pipe  has  a  cock  in  it,  between  the  valve 
and  the  condenfer,  to  cut  off  the  communication,  or  to  re* 
gulate  the  fupply  of  inje6tion  when  the  valve  is  opened. 
This  cock  muft  be  always  (hut  when  the  engine  is  not  at 
work,  to  prevent  the  condenfer  filling  with  water. 

Operation  of  the  Engine. — ^We  will  now  confider  the  aftioa 
of  tne  engine.  Suppofe  the  fire  lighted  beneath  the  boiler 
G  ;  aH  the  valves  are  kept  (hut  by  preffinsr  dcywn  the  two 
upper  handles  x  and  y,  and  Ufting  up  the  Tower  one,  thdr 
re(pe6tive  catches  detaining  them  in  thofe  poiitions,  untfl 
the  fteam  is  fufficiently  heated,  and  the  engine  is  ready  to 
work.  In  the  quiefcent  pofition  of  the  engine,  when  it  is 
at  reft,  the  counter-weight  always  draws  the  pifton  fully 
at  the  top  of  its  cylinder,  as  in  the  figrure ;  the  air>pump 
bucket  will  alfo  be  at  the  top  of  its  barrel. 

In  order  to  prepare  for  fetting  the  engine  to  work,  all  the 
three  valves  muft  be  opened  at  once.     This  is  done  by 
relieving  the  fpindles  from  their  feveral  catches,  when  the 
weights  immediately  open  the  valves.     The  fteam  enters 
throujgrh  the  valve  F,  mto  the  top  of  the  cvlinder,  and 
by  the   pipe  r,  through  the  lower  fteam-valve,  O,  into 
the  bottom  of  the  cylinder ;  alfo  through  the  exhaufting- 
valve  K,  into  the  condenfer  L,  driving  before  it  fome  air, 
which  palfes   out  at  the  fnifting-valve  «;.     At  firft,  the 
coldnefs  of  the  parts  condenfes  &  the  fteam  which  enters  ; 
and  it  is  not  until  all  the  iron,  with  which   the   fteam 
comes  in  contad,  is  heated  to  the  temperature  of  boilbg 
water,  that  the  fteam  ceafes  to  flow  from  the  boiler  in  a 
ftream,  and  be  condenfed  as  it  arrives  at  the  cylinder  and 
condenfer;  but  after  this,  the  fteam  acquires   the   fame 
force  in  the  cylinder  and  pipes  that  it  has  in  the  boiler : 
it  then  occupies  every  cavity  and  crevice  of  the  engine, 
and  in    a   little  while   difplaces  all  the  air  in   the   cylin- 
der, condenfer,  and  pipes,  which   paffes  out,  and  is  dif- 
charged at  the  fnifting-valve  «f.     This  valve  is  alvrays  co- 
vered with  water  in  a  fmall  ciftem  attached  to  the  fide  of  the 
laurge  one,  to  enfure  its  tightnefs.  Through  this  valve  the  air 
is  difcharged  by  the  fteam,  not  at  every  ftroke,  as  in  New« 
comen's  engine,  but  only  at  firft  fetting  the  endne  to  work, 
and  tliis  operation  is  called  the  blowing  through.     It  is  w«H 
knovm  when   the  cylinder  and  other  vcflels  are  properly 
heated,  and  the  air  difcharged,  by  a  very  m^  T? ,   *^K 
noife  at  that  valve.  Uke  a  violent  decrepitation  of  fait    i^ 
the  fire ;  this  noife  being  occafioned  by  the  water  m    tj^^ 
fmaH  ciftem  producing  a  fiiddcn  and  rapid  condenUtujii  ^^ 
the  iffuing  fteam  wbra  the  air  is  all  gone. 
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•I(  being  known  by  this  fien  that  all  parts  of  the  engine 
are  cleared  of  air*  all  the  three  valves  are  to  be  (hut,  by 
preifing  and  holding  down  the  two  upper  handles  xyjr,  and 
lifting  up  the  lower  handle  «,  in  which  fituation  its  catch,  2, 
will  retain  it.  This  cuts  off  the  farther  fupply  of  fteam 
from  the  boiler,  and  alfo  intercepts  the  paflage  of  the  fteam 
firom  the  cylinder  to  the  condenfer ;  and  as  flie  cold  furface 
of  the  condenfer  ilill  continues  to  condenfe  a  confiderable 
portion  of  fteaoii  there  will  foon  be  none  left,  and  a  vacuum 
wiU  be  formed  in  the  condenfer,  while  the  cylinder  both 
above  and  below  the  pifton  is  full  of  fteam.  The  vacuum  in 
the  condenfer  will  foon  become  perfe6^  from  the  external  cold 
alone,  though  more  flowly  than  when  an  injeftion  is  made. 

In  this  ftate  the  engine  is  prepared  for  itarting  at  a  mo- 
ment's notice,  by  the  engine-man  letting  the  two  upper 
handles,  x  and  jr,  rife  up,  by  their  reipenive  weights :  this 
opens  the  upper  iteam-valve,  and  the  exhaufting  and  inje6)[ion- 
valves ;  the  formpr  admits  the  fteam  into  the  top  of  the  cy- 
linder, to  prefs  upon  the  pifton  ;  while  the  latter  allows  the 
fteam,  already  in  the  lower  part  of  the  cylinder,  to  flow  into 
the  vacuous  condenfer ;  and  at  the  fame  in  ft  ant  that  he  opens 
the  inje6iion-cock,  the  valve  is  lifted  at  the  fame  time  with  the 
exhaufting-valve :  this  admits  a  jet  of  cold  water  into  the 
condenfer,  and  condenfes  the  fteam  as  faft  as  it  arrives  from 
the  cylinder,  fo  that  in  an  inftant  all  the  fteam  in  the  lower 
part  of  the  cylinder  will  be  drawn  off  and  condenfed.  The 
preffure  of  the  fteam  on  the  pifton  being  now  unbalanced 
by  any  thing  beneath  the  pifton,  it  defcends  and  draws  up 
the  pump-bucketS|  and  columns  of  water  in  the  pumps,  witn 
a  velocity  proportioned  to  the  preffure  of  the  fteam,  and  the 
diameter  of  the  pifton,  compared  with  the  height  of  the 
column  of  water  in  the  pumps,  and  the  diameter  of  the 
bucket :  but  the  pifton  having  defcended  about  one-third  of 
its  ftroke,  a  chock  of  the  plug-frame,  R,  meets  the  upper 
handle  x,  and  preifing  it  down,  ftiuts  off  the  Aeam  from  the 
boiler.  That  part  of  the  handle  on  which  the  chock  a£ls  be- 
comes perpendicular  when  the  valve  is  ftiut,  the  handle  being 
bent  for  that  purpofe ;  and  the  chock  can  therefore  defceiid 
farther,  and  Aide  againft  the  perpendicular  part  of  the  handle, 
which  is  ftraight,  without  producing  any  farther  depreflion  of 
the  handle,  at  the  fame  time  that  it  keeps  it  down  to  the  fame 
point,  fo  as  to  hold  the  valve  ihut*  The  pifton,  therefore,  con- 
tinues its  defcent  by  the  farther  expanlion  of  the  Quantity  of 
fteam  at  firft  let  into  the  cylinder ;  but  having  arrived  at  the 
bottom  of  its  ftroke,  a  chock  on  the  oppofite  ude  of  the  plug- 
beam,  R,  feizes  the  middle  handle,  jr,  and  preffes  it  down^ 
which  puflies  the  rod,  4,  until  it  fliuts  the  exhaufting-valve  K, 
andalfo (hutstheinie&ion-valveby  theftrap  and  rod  9.  When 
the  catch,.  I,  of  this  handle,  jr,  preffes  on  tjie  upper  hook,  /,  of 
the  detent  /  v,  it  relieves  the  catch,  2,  of  the  lower  axle  x, 
and  then  the  weight,  »,  caufes  the  handle,  »,  to  fall,  and  pul- 
ling the  rod  14,  opens  the  lower  fteam-valve  O.  Let  us  now 
conftder  the  pofition  of  the  engine ;  the  middle  handle,  jr,  will 
be  held  down  bv  its  catch,  i,  holding  in  the  upper  hook,  /, 
of  the  detent,  10  as  to  keep  the  exhaufting-valve,  K,  (hut ; 
and  the  upper  fteam-valve,  F,  is  alfo  kept  mut,  by  the  fame 
means  which  kept  it  (hut  during  the  latter  two-thirds  of  the 
defcent  of  the  pifton. 

Under  thefe  circumftances  the  pifton  is  at  liberty  to  rife 
by  the  action  of  the  counter-weight  S,  becaufe  the  opening 
of  the  lower  fteam*  valve,  O,  has  eftabUfhed  a  free  communi- 
cation between  the  top  and  bottom  of  the  cylinder,  and  the 
Iteam  in  the  top  of  the  cylinder  can  flow  through  the  pipe 
r,  and  enter  the  bottom  of  the  cylinder,  as  faft  as  the  pifton 
rifes,  by  the  aAion  of  the  counter- weigrht. 

When  the  pifton  has  returned  to  within  one-third  of  iht 
top  of  the  cylinder,  the  chock  of  the  plug-irame  quits  the  up- 


per handle  x ;  but  this  handle  cannot  yet  be  thrown  up  bj  itc 
weight  to  open  the  upper  valve,  becaufe  the  rod,  5,  nxun 
the  lever  of  the  middle  axis  bears  up  the  fliort  lever,  6,  of 
the  upper  axis  x ;  and  thus  the  motion  continues,  till  the 
pifton  arrives  very  nearly  at  the  top  of  the  cylinder :  a  chock 
on  the  plug-frame  then  feizes  the  lower  handle  s,  and  liftinglt 
up,  fliuts  the  lower  fteam-valve ;  and  the  catch,  2,  of  the  lower 
axis  pafling  the  lower  hook,  v,  of  the  detent,  moves  it  on  its 
centre,  fo  as  to  releafe  the  catch,  i,  of  the  middle  axis  firom 
the  upper  hook,  /,  of  the  detent.  This  being  the  cafe,  the 
weight  of  the  middle  axis  caufes  its  handle,  jr,  to  fly  up,  and 
by  tne  rod,  4,  it  opens  the  exhaufting-valve ;  and  by  drawiogr 
the  ftrap  and  rod,  9,  it  opens  the  injedion-valve ;  at  the  fame 
time  the  upper  axis,  jr,  lofing  the  fupport  of  the  rod  5,  which 
kept  it  up,  its  weight  carries  up  the  upper  handle  x,  and 
by  pulling  the  rod,  2,  it  opens  the  upper  fteam-valve  F« 

The  fteam  from  the  boiler  is  now  admitted  to  prefs  upon 
the  upper  furface  of  the  pifton,  while  the  fteam  from  the 
lower  part  of  the  cylinder  beneath  the  pifton  rufhes  into  the 
condenfer,  where  being  met  by  the  cold  injedion,  it  is  con- 
'  denfed,  and  makes  a  vacuum  in  the  lower  part  of  the  cylin- 
der, which  brings  down  the  pifton  to  make  another  ftroke. 

At  one-third  of  the  defcent,  the  plug-frame,  as  before, 
preffes  and  holds  down  the  upper  handle  x,  to  keep  the 
upper  fteam-valve  fliut;  and  when  the  pifton  has  arrived 
at  the  bottom,  the  plug-frame  preffes  down  the  middle  handle 
jr,  to  fliut  the  injedion  and  the  exhaufting-valves ;  and  in 
catching,  this  difchargcs  the  lower  axis,  and  the  weight 
thereof  opens  the  lower  fteam-valve.  The  pifton  then  nfes 
by  the  counter-weight,  and  when  at  the  top  of  its  ftroke, 
the  plug-frame  lifts  the  lower  handle  s,  and  fliuts  the  lower 
fteam-vauve ;  and  in  catching,  difcharees  the  two  other  handles, 
which  open  the  upper  fteam-valve,  the  exhauftin^r.Yalve,  and 
the  injedion-valve,  and  this  produces  the  defcent  of  the 
pifton,  as  before. 

If  the  air  has  been  fully  difcharged  from  all  parts 
of  the  engine  by  blowing  through,  the  aflion  of  the  air- 
pump  does  not  begin  until  the  injedion-water  and  the  air, 
which  are  extricated  from  the  water  in  the  boiling,  have 
accumulated  in  fome  quantity  in  the  condenfer;  then  at  every 
defcent  of  the  bucket,  J,  of  the  air-pump,  it  dips  into  the 
water  contsuned  in  the  bottom  of  the  barrel  N,  and  the  water 
pafles  through  the  valves  iu  the  bucket :  thefe  valves  (hut 
when  the  bucket  is  drawn  up,  lifting  all  that  water  which  is 
above  them  up  to  the  top  of  the  barrel,  and  there  it  is  forced 
out  through  the  hanging-valve  ^,  into  the  hot- well  g.  The 
drawing  up  of  the  bucket  at  the  fame  time  makes  a  vacuum 
in  the  pump-barrel  beneath  it ;  and  if  this  vacuum  is  more  per- 
fe6l  than  that  in  the  condenfer,  which  it  will  be,  if  the  condenfer 
contains  either  air  or  fteam,  it  will  prefs  by  its  elafticity 
upon  the  furface  of  the  water  in  the  lower  part  of  the  con- 
denfer, and  force  it  through  the  hangring-valve  at  m,  into 
the  lower  part  of  the  barrel,  N,  of  the  air-pump ;  and  when 
all  the  water  is  gone  from  the  condenfer,  the  air  or  elaftic 
vapour  which  is  in  the  condenfer  will  follow  and  enter  into 
the  pump,  until  the  fpace  of  the  barrel  beneath  the  bucket 
is  filled  equally  with  the  condenfer. 

This  takes  place  while  the  pump-bucket  is  at  the  top  oz 
its  barrel ;  and  on  the  defcent  of  the  bucket,  the  fpace  be» 
neath  it  is  diminifhed,  until  it  compreffes  this  rarefied  vapour 
fo  much,  that  its  elafticity  will  be  fufficient  to  clofe  the  hang, 
ing-valve  m,  and  to  lift  the  valves  in  the  bucket  ^,  and  paiii 
through  them  into  the  fpace  of  the  barrel  above  the  bucket : 
and  when  the  bucket  has  defcended  to  the  very  loweft,  the 
water  contained  in  the  bottom  of  the  barrel,  not  being  able 
to  efcape  through  m,  muft  pafs  up  through  the  valves,  and 
teft  upon  the  bucket  J«  When  the  bucket  afcends»  it  carries 
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bcbre  it  tkis  water  and  airland  as  it  rifet  the  fpace  of  the  bar^ 
iti  above  the  bucket  diminiihes,  and  the  rare  rapour  or  air  in 
k  coodenfes  by  being  crowded  into  lefs  fpace^  until  at  hft  it 
becomes  equally  denfe  with  the  atmofpheric  air»  and  then  the 
water  following  it»  drires  it  through  the  valve,  g^  into  the 

open  air* 

The  afcent  of  the  bucket,  d^  left  a  vacuum  beneath  it,  as 
before*  and  this  drew  a  portion  of  the  air  or  vapour  from 
the  condenfer  into  it,  ready  to  be  extraded  by  the  nest 
ftioke.  As  foon  as  the  bucket  begins  to  return,  the  dif- 
charge^valve»  g^  fliuts*  and  prevents  the  atmofpheric  air  from 
catenng  into  the  pump.  By  this  we  fee>  that  if  the  vapour 
in  the  condenfer  is  fo  rare  that  the  whole  contents  of  the 
barrel  of  the  pump  will  only  make  a  few  cubic  inches*  when 
reduced  to  become  equal  to  the  preiTure  of  the  atmofphere, 
this  fmall  quantity  wtU  be  effe6tually  evacuated  through  the 
dificharge-valve  g^  becaufe  the  water  refting  upon  the  bucket 
fallows  the  air^  and  will  chafe  every  particle  of  it  from  the 
top  of  the  pump,  and  then  follow  itielf. 

The  air-pump  of  Mr.  Watt's  enjg;ine  requires  to  be  of 
farge  dimenfiottSf  and  the  condenfer  is  generally  of  the  fame 
file,  by  which  means  the  rarefaction  of  any  elaffcic  vapour 
oontaiiiiBd  in  the  condenfer  will  be  equal  to  half  at  every 
ftroke ;  that  is,  the  air-pump  will  extraft  half  the  quan- 
tity of  the  elaftic  vapour  every  time ;  becaufC)  fuppofing  the 
vacuoos  fpace  which  the  bucket  of  the  pump  leaves  beneath 
it»  when  it  is  drawn  up*  to  be  equal  to  the  capacity  of  the 
OMidenfer»  then  the  vapour  in  the  condenfer  muft  expand 
klielf  to  fill  a  double  ipaoe,  by  which  one  half  of  it  will 
enter  into  the  pump,  and  be  drawn  out  by  the  fucceeding 
iboke,  while  the  other  half  will  remain  in  the  condenfer. 

The  cylinder  at  Chelfea  is  four  feet  diameter,  and  ei^t 
tout  ftroke*  and  the  air-pump  two  feet  diameter,  and  four 
feet  ftroke :  thus,  their  areas  refoe^ively  are  as  one  to  four, 
and  their  capacities  as  one  to  eig^t*  But  it  muft  not  be  con- 
fi^fed  that  this  large  punip,  full  of  air,  is  to  be  drawn  out 
of  the  condenfer  at  every  ftroke ;  for,  as  we  have  ftated  be- 
Hmv,  the  vapour  with  which  it  is  filled  reduces  itfelf  to  a 
linail  quantity  before  it  comes  to  th&  denfity  of  atmofpheric 
air.  At  firft  fight  we  fhould  be  led  to  conclude,  that  the 
pump  aifeCts  the  power  of  the  engine,  as  a  dedu^on,  of  as 
much  power  as  the  preffure  of  the  air  upon  the  furface  of 
its  bucket;  but  if  we  confider  its  conftrudtion,  havinj^r  a 
valve  at  ^  to  keep  off"  the  preffure  of  the  atmofphere,  it  is 
certain  its  bucket  can  have  little  weight  upon  the  engine, 
until  the  bucket  is  near  the  higheft  limits  of  the  ftroke ;  and 
taking  the  fum  of  thexefiftance,  from  the  commencement  of 
the  ftroke  to  its  termination,  it  will  be  found  to  be  very  little 
in  oomparifoD  with  the  power  of  the  cylinder* 

An  air-pump  of  one-eighth  the  capacity  of  the  cylinder 
is  fufiBcient  to  keep  the  condenfer  empty  when  it  is  a  fingle 
engine.  If  a  fmalur  air-pump  were  employed,  it  muft  be  in 
a&ioa  to  lift  out  the  air  and  water,  for  a  greater  portion  of 
ks  ftroke. 

In  faft,  whatever  the  fize  of  the  air-pump  may  be,  it 
will  occsfion  little  more  refiftance  to  the  engine  than  from 
the  fridion  of  its  bucket,  except  during  the  time  that  it  has 
adually  opened  the  valve,  gf  to  difcharse  the  air  or  water 
which  it  contains :  bdbre  tluit  period,  ue  refiftance  is  only 
that  of  compreffing  the  vapour,  an  operation  which  1>egins  at 
DotUnff,  but  incrnfes  by  an  afcending  proportion  reterfe  to 
that  ofthe  decreafe  of  the  preffure  of  the  fteam,  when  aAing 
in  the  cylinder  by  expanfion,  as  we  have  before  explained. 

la  Mr*  Watt's  early  engines,  the  air-pump  and  condenfing 
dftem  were  placed  at  the  outer  end  of  the  beam  ;^  and  there 
are  fbrne  reaions  to  prefer  that  mode  of  confbrudion,  where 
she  building  will  admit  of  it.    In  this  cafe,  the  pump-bucket 


being  drawn  up  by  the  defcent  of  the  pifton,  the  engine  re* 
quires  a  lefs  counter- weight  than  in  the  form  juft  delcribed^ 
in  which  the  air-pump  mu(l  be  wholly  worked  by  the  coun- 
ter-weieht.  Alio,  it  is  during  the  defcent  of  the  pifton  that 
the  a6kion  ofthe  air-pump  is  moft  neceffary ;  and  it  is  poffible 
that  an  engine,  having  the  pump  worked  by  the  outer  end 
of  the  beam,  may  make  a  better  vacuum  than  when  it  is 
wiorked  by  the  inner  end,  becaufe  there  may  be  fome, 
though  a  very  flight  impulfe  given  to  the  remaining  air  of 
the  laft  ftroke,  by  the  ru(h  of  fteam  into  the  condenfer 
at  the  inftant  the  fteam-pifton  begins  to  defcend,  and 
the  air-pump  to  rife  \  for  no  fooner  is  the  exhaufting-valve 
opened,  than  the  fteam  ruflies  towards  the  condenfer,  and 
giving  a  momentary  tendency  to  a  plenum  therein,  may  give 
a  pum  to  the  air  through  the  hanging-valve,  between  the 
pump  and  the  condenfer ;  and  hence  it  is  reafonable  to  con- 
clude, that  more  air  will  enter  the  pump  by  this  means,  than 
if  it  were  left  to  its  own  expanfion* 

It  is  neceffarv  that  the  parts  appropriated  to  the  condenfa- 
tion  of  fteam  mould  be  kept  as  cold  as  poffible,  and  thofe 
intended  for  the  operation,  or  paffage  of  the  fteam,  as  hot 
as  poffible;  hence  the  air  or  difcharging  pump  and  con- 
denfer are  placed  in  the  ciftem  of  cold  water,  which  is  kept 
conftantly  full  by  the  cold-water  pump,  and  a  little  runninfir 
away  into  the  well,  to  carry  off  the  excefs  of  heat ;  and  if 
the  injedion-valve  is  placed  low  in  this  ciftem,  it  will  take 
the  water  in  the  coldeft  ftate.  The  injeftion-valve  and  cock 
are  feen  in^«  a. 

As  the  condenfin?  apparatus  is  immerfed  in  water,  to  be 
kept  cold,  fo  the  cvhnder  fhould,  if  poflible,  be  immerfed  in 
fteam,  to  be  kept  hot  \  for  whidi  purpofe,  Mr.  Watt  from 
the  firft  ufed  a  cafing  or  jacket  round  the  cylinder,  and  alfo 
at  the  top  and  bottom  :  this  was  attended  with  very  bene- 
ficial effims,  although  it  enlarged  the  fleam  furface,  and  ez- 
pofed  the  external  jacket  to  a  more  rapid  condenfation  than 
would  have  taken  place  from  the  furface  of  the  cylinder  it- 
felf. But  to  have  the  vacuum  as  perfect  as  poffible,  it  is  ne* 
ceffary  that  the  cylinder  be  kept  up  to  fuch  a  temperature, 
as  to  prevent  the  leaft  condenfation  of  the  fteam  upon  the 
internal  furface,  either  above  or  bek>w  the  pifton  f  becaufe, 
if  the  fides  of  the  cylinder  were  to  be  wet,  as  in  the  com- 
mon atmofpherical  enrine,  the  vacuum  would  be  vitiated,  as 
there  would  be  occauoned  by  this  wetnefs  a  moifture  gra- 
dually formingr  to  fteam,  which  the  outfide  cafine  prevents, 
when  filled  with  fteam  from  the  boiler,  and  the  beat  which 
efcapes  from  the  furface  of  the  jacket  does  not  injure  the 
operation  of  the  engine ;  but  if  it  were  poffible  to  cover  this 
outward  cafe  again  with  any  fort  of  fubfUnce  which  would 
entirely  prevent  the  tranfmimon  of  heat  from  the  cafing,  it 
would  fuperfede  the  ufe  of  the  jacket  altogether,  and  would 
apply  witli  more  advantage  to  the  cylinder  itfelf;  but  we  do 
not  know  of  any  fubfkance  which  will  not  admit  this  tranf- 
miffion  more  or  lefs.  Some  of  Meffrs.  Watt  and  Boulton's 
beft  engines  we  have  feen  furrounded  by  a  cafe  of  polifhed 
copper,  we  believe  outfide  of  the  jacket. 

In  fmall  engines,  it  is  common  to  place  the  cylinder  within 
the  boiler,  and  it  muft  then  be  kept  fully  as  hot  as  the  fteam 
which  enters  it ;  but  this  is  not  prafticable  in  a  large  engine, 
nor  is  it  advifable  in  any  cafe,  becaufe  the  frequent  repairs 
which  the  boiler  requues  muft  derange  all  parts  ot  the 
engine* 

When  the  jacket  is  ufed,  a  finaU  copper  pipe  is  condufted 
firom  die  fteam-pipe  to  keq)  it  fulL  As  the  jacket  of  a 
large  cylinder  muft  be  expofed  to  be  heated  or  cooled  lefs 
than  the  metal  cylinder  to  which  it  is  attached,  the  un- 
equal expanfion  might  break  the  joints ;  to  avoid  this,  the 
jacket  is  made  in  two  halves,  put  together  in  the  middle  of 
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th^  lengthy  vritbevt  aay  other  aCtathmeat  than  that  of  en* 
tering  into  each  other  for  three  or  four  inches,  with  a  cop 
which  is  packed  with  hemp  and  tallow.  The  fteam-pipe  has 
a  fimilar  joint  at  A,  fig.  a,  which  unites  it  to  the  box  of  the 
csfaaufting-Talve  K,  and  will  admit  of  drawing  out  a  little. 

Defcriftum  rf  other  ParU  of  Mr.  lVai^4  Engine, — In  the 
drawing  (fig.  i.)  in  our  plate,  the  condenfer  is  reprefented 
at  one  ude  of  the  air-pump,  in  which  fit  nation  it  partly  con- 
ceals the  pump.  InJSj^.  2.  they  are  put  into  a  different  po-- 
fition  for  explanation,  the  conden(er  being  reprefented  be* 
neath  the  cylinder.  The  edu£iiofr*pipe  is  carried  fideways 
from  the  box  in  which  the  edu^ion*talve  is  ikuated,  fo  that 
the  condenfer  can  be  placed  in  any  fituation  which  is  con- 
venient. 

13,  13,  are  the  catch-pins,  which  are  fimdy  fixed  to  each 
end  of  the  beam,  and  limit  the  motion  of  the  engine  by 
coaaing  down  to  llrike  upon  the  beams  of  the  floor  D,  if 
the  engine  makes  too  long  a  ftroke ;  and  pieces  of  cork  are 
laid  on  the  <floor  to  foften  tha  blow  with  which  it  would 
otherwife  ftrike.  It  once  happened  to  this  engine^  that  the 
valve  of  the  pump-bucket  breaking,  the  engine  fuddenly 
loll  its  load,  or  refiftance,  which  occafioned  the  pifton  to 
defcend,  and  ftrike  on  the  fpring-beams,  or  floor  D,  for  two 
or  three  fucceifive  ftrokes,  with  fuch  violence  as  to  break 
one  of  the  beams ;  and  at  laft  the  pifton  ftriking  the  bottom 
of  the  cylinder,  the  momentum  of  the  beam  forced  down 
upon  the  rod  fo  violently,  as  to  bend  the  great  pifton-rod 
quite  crooked.  To  prevent  fimilar  accidents,  a  fmaller 
fteam-pipe  was  added  at  the  fide  of  the  vertical  fteam-pipe, 
communicating  with  the  paflage  into  the  bottom  of  the  cy- 
linder :  this  pipe  is  kept  clofed  by  a  valve ;  but  if  the  engine 
defcends  fo  low  as  to  flxike  on  the  fprin^-beam  D,  the  catch* 
pin,  13,  of  the  beam  ftrikes  a  fmall  &ver  10,  aad  by  the 
communication  wire,  11,  opens  tlie  valve,  and  lets  the  fteam 
into  the  lower  part  of  the  cylinder,  beneath  the  piiton,  and 
this  deftroys  the  vacuum,  fo  as  to  prevent  the  farther  defcent 
of  the  piftont 

There  is  alfo  a  fmall  fpring^oatoh  or  detent,  which  tends 
to  fpring  under  the  lever  of  the  upper  fteam«valve,  and  pre* 
vent  it  from  defcending*  This  catch  is  held  back  by  a 
fecond  catch,  which  is  relieved  when  the  catch-pin  ftr&es 
the  lever  10,  and  then  the  firft-mentioned  detent,  by  retain- 
inflr  the  fteam-valve  from  bein^  opened,  prevents  any  danger 
of  the  engrine  makmg  a  repetition  of  the  ftroke  while  it  nzs 
no  load. 

BoUir»^-'ThQ  boiler  of  the  engine  we  have  not  mentioned 
before;  it  is  fet  in  a  furnace,  fo  as  tp  receive  the  heat  of  the 
fire,  and  the  flame  paffes  through  a  long  flue,  which  goes 
twice  round  the  bottom  part  of  the  boiler,  to  give  as  much 
as  poflible  of  its  heat  to  the  water  before  it  enters  into  the 
chimney.  The  fteam-pipe,  F,  has  a  throttle*valve  in  it  at 
30,  which  regulates  the  (upply  of  fteam  to  the  cylinder. 
This  valve  is  not  a  coniod  fpindle-valve,  the  fame  as  the 
other  valves  of  the  engine,  but  is  a  circular  plate  of  metal, 
made  to  fit  the  bore  of  the  pipe^  and  is  moveable  upon  an 
axis,  which  paftes  diametrically  acrofs  the  plate;  and  the  6nd 
of  the  axis,  where  it  comes  to  the  outfide,  has  a  lever  jfixed  on 
it  to  communicate  motion  to  the  valve,  which  bctog  turned 
edffewaya  in  the  pipe,  prefents  (carcely  any  nefiftance  to  the 
paflage  of  the  fteam ;  but  when  turned -flat  acrofs  the  pipe, 
It  ftops  its  bore ;  and  although  it  is  not  fitted  with  any  ex- 
traordinary care,  it  is  fufficient  to  regulate  the  fteam.  This 
kind  of  throttle-valve  is  preferable^  becaufe  it  can  be  moved 
by  a  very  flight  force. 

Regufator^^-^Therc  is  a  contriTance  to  regulate  the  velocity 
of  the  engine,  by  a  fmall  pipe  proceeding  from  the  air- 
veflel  of  the  pump ;  it  conveys  watier  to  the  lower  part  «f  a 
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fmall  vertical  cylinder,  inta  wUdx  a  piftoo  is  fitted,  and 
kMided  with  a  heavy  weight ;  then  if  the  engine  worka  too 
faft,  fo  as  to  force  more  water  into  the  air-vefl*el  than  the 
main  pipes,  X,  will  carry  off^  it  muft  make  a  greater  prefliire 
and  condenfation  of  the  air  in  the  air-veflel,  until  the  water 
is  forced  to  run  quicker  through  the  main-pipe,  and  thin 
preflure  being  alfo  communicated  by  the  finall  pipe  to  the 
regulating  cylinder  before-mentioned,  caufes  its  pifton  to 
lift  the  weight  and  rife  up,  aad  this  motion  is  communicated 
by  a  wire  to  the  tkrottle*vaive,  fo  as  to  cloie  it  and  dimioifli 
the  fupply  of  fteam ;  or,  on  the  other  hand,  if  the  engine 
works  too  flow,  the  preffure  in  the  air-veflel  muft  diminifli, 
and  then  the  loaded  pifton  will  fink  and  open  the  throctle^^^ 
valve  a  fmall  quantity,  to  admit  more  fteam. 

It  fliould  have  been  mentioned  before,  that  the  weight 
with  which  the  pifton  of  this  regulating  cylinder  ia 
loaded,  is  fo  contrived,  that  it  will  increaie  in^  force  as  the 
pifton  afcends,  and  dimintfli  as  it  defcends.  There  are 
many  ways  of  doing  this,  but  the  one  adopted,  in  thia 
cafe,  is  to  load  the  pifton  whh  a  very  heavy  caft-iron 
chain,  fome  of  the  h'nlu  of  which  fall  upon  the  ground  at  it 
defcends,  and  relieve  the  pifton  from  their  weight ;  but  as  it 
afeenda,  it  lifts  other  links  off  the  ground,  and  becomea 
more  loaded,  until  it  finds  itleif  a  place  where  the  load  will 
balance  the  preflure  of  the  water  in  the  air-veflel. 

It  is  evident  that,  by  thia  contrivance,  the  motion  of  the 
engine  will  at  all  times  be  £0  regulated,  as  to  fupply  juft  tfatt 
quantity  of  water  defired ;  but  thia  quantity  can  be  made 
greater  or  lefii,  by  applying  a  greater  or  lefs  weight  to  the 
pifton,  fo  that  it  will  fink  more  or  lefs  into  its  cylmder,  be- 
fore it  will  come  to  an  equilibrittm  with  the  preflure  in  the 
ait-veflel,  and  will  thus  open  the  throttle-valve  more  or  lefs. 
But  when -the  adjuftment  is  once  made,  it  will  keep  the 
engine  working  with  regularity  at  that  velocity; 

in  fome  of  the  lateft  engines  creAed  by  Mefiirs.  Watt  and 
Boulton,  they  have,  by  an  ingenious  movement,  made  the 
motion  of  this^regulating  pifton  communicate  with  a  long 
fcrew,  attached  to  the  plug-beam,  which  regulates  the 
chock  that  fhuts  the  upper  fteam-valve  at  any  required  por* 
tion  of  the  defcent  of  the  pifton.  By  this  means,  although 
the  fcrew  is  in  conftant  motion  with  the  plug-beam,  the 
fcrew  is  turned  fo  as  to  regulate  the  chock  on  the  plug,  and 
meafure  out  the  quantity  of  fteam  which  the  engine  fhall 
have  introduced  into  the  cylinder  at  each  ftroke,  to  enable 
it  to  fulfil  its  taflc. 

It  is  in  thefe  properties  of  the  engine,  by  which  it 
regulates  itfelf,  and  provides  lor  all  its  wants,  that  the 
great  beauties  of  the  invention  confift.  M.  Belidor^ 
80  years  ago,  fpeaking  of  the  old  engine,  fays :  **  It  muft 
be  acknowledged,  that  this  is  the  rooft  wonderful  of  all 
machines,  and  that  nothing  of  the  works  of  man  approacfaea 
fo  near  to  animal  life.  Heat  w  the  principle  of  its-  move* 
ment :  there  is  in  its  tubes  a  circulation,  like  that  of  the 
blood  in  the  veins  of  animals ;  having  valves  which  open  and 
fhut  in  proper  periods,  it  feeds  itfelf,  evacuates  fuch  por- 
tions of  its  food  as  are  ufielefs,  and  draws  from  its  own 
labours  all  which  is  neceffary  to  its  own  fubfiftence."  To 
purfue  the  idea,  we  may  now  fay  of  the  more  perfed  ma- 
chine, that  it  has  what  approaches  the  appetite  of  animals, 
in  taking  that  kind  and  quantity  of  food  which  its  exi- 
gencies require,  and  in  reje^ng  that  which  is  unneceflary. 
But  we  910ft  explain  thefe  felf-reguUtors  more  fully. 

jipparatut  comuSed  vfhb  the  BoUer.^^ln  order  to  know 
the  exa6t  height  of  the  water  in  the  boiler,  two  gause-cocks 
are  employee^  one  of  which  r^ichea  to  within  a  littk  of  the 
height  or  level  at  which  the  water  fliould  ftand,  and  another 
reaches  a  little  below  that  leVel.     if  the  water  ftanda  at  the 
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ifefired  Iieighk»  the  ficft-mehliQOfrf  e9ck>  htmg  opeofld*  wiU 
friireoat  fteam ;  and  the  other  cock  will  emit  water»  in  coi^ 
fequence  of  the  preffure  of  the  faperincuinbeBt  ftcam  on  the 
furface  of  the  water.  But  if  waiter  ihould  iffue  bvm  both 
eockfly  it  will  be  too  high  is  the  boiler ;  and  if  fteam  iffuea 
from  both*  it  will  be  too  low.  This  is  the  fame  con- 
tiirance  which  wat  ufed  in  Newcomen's  engine  ;  but  Mr. 
Watt  applied  in  his  firft  eaginee  a  imall  Tertical  glafs  tube, 
which  has  a  communication  with  the  boiler  by  a  copper 
pipe  cemented  to  each  end :  oae  pipe,  from  the  top«of  the 
f^afa  tube,  enteri  the  boiler  abate  the  intended  level  of 
the  water;  and  the  other  pipe»  from  the  bottom  of  the 
l^bis  tttbe^  enters  the  boiler  below  the  fanface  of  the  water. 
In  this  way^  it  is  evident  that  the  glafs  tube  will  always  be 
filled  with  water  to  the  £ame  kvel  at  the  water  in  the  boiler, 
and  may  be  graduated  with  iuchcs,  to  inform  the  eogine- 
man  u^n  the  boikr  requires  a  fupply. 

Another  contrivance  is  a  pipe  de£(BettdiD|f  beneath  the 
fur&oe  of  the  water  in  the  boiler^  when  at  its  mtended  level ; 
aad  in  the  upper  end  c^  the  pqpe  at  the  top  of  the  houfe 
a  whiftle  or  naouth-piece  is  formed ;  then,  if  the  water  in 
the  boiler  fiaka  too  low,  the  fteam  will  iiTue  at  the  pipe, 
and,  paffing  through  the  whiftle,  will  make  fuch  a  noife  as 
to  call  the  engine««ian  t0  hia  duty»  even  if  he  fliould  have 
fallen  aileep«  Th»  contrivance  u  rendered  unaeceffary  by 
a  fublequent  one,  by  which  the  boiler  will  always  feed  it* 
felf»  exadly  aa  £ii^  as  its  evaporation  of  fteam  requires. 

The  boiler,  is  kept  conftantly  fupplied  with  water,  to 
repair  the  wafte  of  evaporation,  bv-  means  of  a  fmall  pump 
20,  vi^itch  draws  hot  vrater  firom  the  hot-well  ^,  and  raifes 
it  to  fuch  a  height^  that  the  water  will  run  throudi  a  pipe, 
fliewn  by  the  dotted  lines,  into  the  ciftcm  14,  pkced  over 
the  top  of  the  boiler,  at  an  elevation  of  fome  feet«  From  this 
dftem  a  tube,  -18,  defcends  into  the  boiler,  and  terminates 
beneath  the  furface  of  the  water  therein,  fo  as  to  feed  the 
boiler  with  water*  But  as  it  is  neceilary  that  the  water  in 
the  boiler  fliould  always  be  preferved  at  the  fame  level,  this 
feed-pipe  is  dofed  by  a  valve  in  the  bottom  of  the  ciftera 

14,  which  prevents  the  vrater  running  down  into  the  boikr, 
uutil  the  level  of  the  water  fubfides,  and  (hews  that  it  re- 
quires replenifhing.  A  crooked  arm,  which  is  attached 
to  the  fide  of  the  fmall  ciftcm  14,  fupports  the  (hort  lever 

15,  id,  which  moves  upon  a  centre-pin.     The  extienuty, 

16,  of  this  lever  fufpends,  by  means  of  the  wire  i<^  a  ftone 
or  piece  of  metal,  which  hangs  juft  below  the  furface  of  the 
water  in  the  boiler.  The  wire  pafles  through  a  fmall 
ftulBng-box  in  the  top  of  the  boiler,  to  prevent  leakage. 
The  other  extremity,  15,  of  the  lever  is  conaeded  by  a 
wire  with  a  valve  at  the  bottom  of  the  cifUm  14,  which 
covers  the  top  of  the  pipe  18  ;  and  this  ead  of  the  lever  is 
loaded  with  a  fufficient  vreight  to  balance  the  ftone  in  the 
boiler.  Now  it  is  a  maxim  in  hydroitatics,  that  when  a 
heavy  body  is  fufpended  in  a  fluid,  it  lofes  as  much  of  its 
weight  as  equals  that  of  the  quantity  of  fluid  which  it  dif- 
l^aces.  When  the  water  in  the  boiler,  therefore*  is  di- 
miniflied,  by  the  converfion  of  part  pf  it  into  fteam,  the 
upper  furface  of  the  ftone  will  be  above  the  fluid,  and  its 
weight  will  ccmfequently  be  increafed  in  propordon  to  the 
quantity  of  its  mafs  that  is  not  immerfed.  By  this  addition 
to  its  weight,  the  Itone  will  overcome  the  balance-wieigfat  on 
the  end,  15,  of  the  lever,  caufing  the  extremity,  16,  of  the 
lever  to  deteend  ;  and  in  confequence,  by  elevating  the  op- 
pofite  arm  15,  wiU  open  the  valve  at  the  top  of  the  pipe  18, 
and  thus  gradually  introduce  a  quantity  of  water  into  the 
boiler  equal  to  that  which  is  carried  off*  by  evaporation* 
This  pTocefs  is  continually  going  on,  while  the.  water  is 
convertiog  isito  fbeam ;  and  it  is  evident  that  too  much  water 


can  never  be . iatfoducQd»  for  as^  finm  u.tht  furfaceof  the 

water  coincides  with  the  furface  of  the  ftqne,  it  reqovera  it« 
former  weight,  and  the  valve  at  the  bottom  of  the  ci&eni» 
14,  flkuts  the  top  of  the  pipe  18,  and  prevents  any  moi^ 
water  entering  the  boiler*  until  the  float  or  body*  ai,  de«» 
fcends  by  the  diminution  of  the  water  therein. 

When  the  engine  is  fteadily  at  work,  the  ftone  fubfides 
until  it  opens  the  valve  to  admit  a  regular  -fbeam  of  water» 
which  will  juft  equal  the  wafte  by  evaporation  $  and  then  the 
operation  will  go  on  regularly,  without  any  a£Uon  of  the 
float,  until  fomething  is  altered. 

We  have  before  ftated,  that  the  fteam  in  the  boiler  is  no 
fbonger  than  the  atmofphere ;  but  there  would  ftiU  be  gieat 
danger  of  the  boiler's  burftin^,  if  the  fteam  fhould  acci- 
dentally become  too  ftrong :  Uie  boiler  is,  therefore,  fur* 
nilhed  with  a  fafety-valve,  which  is  fo  loaded,  that  its 
weight,  added  to  that  of  the  atmofphere*  may  exceed  the 
preffure  of  the  interior  fteam*  when  of  a  fufficient  ftrength. 
As  foon  as  the  expanfive  force  fo  far  increafes  as  to  become 
dangerous  to  the  boiler*  its  preflure  preponderates  over  the 
preUure  of  the  atmofphere,  and  the  lafety. valve  ia  opened^ 
when  the  fteam  efcapes  from  the  boiler*  ti)l  its  ibengtb 
is  fufficiently  diminiiflied ;  and  the  fafety-vsdve  fliuts  again* 
by  the  predominance  of  its  preffure  over  that  of  the  interior 
fteam.  By  opening  thjc  fafety->yalve»  the  engine  may  be 
flopped  at  pleafure ;  and  to  ene£i  thisy  a  fmall  redangular 
lever*  with  equal  arxnss  is  fixed  upon  the  fide  of  the  valve» 
and  connected  with  its  top.  To  one  of  thefe  arms  a  chain 
is  attached*  which  is  condufted  into  the  engine-houfe,  and 
paffes  over  a  pulley  from  a  horizontal  to  a  vertical  dire&ion* 
lb  that  it  hangs,  like  a  bell-puU.  By  pulling  it*  the  valve 
is  opened*  and  the  machine  is  ftopped. 

There  is  alfo  another  valve  of  utety,  for  the  reverfe  of  tlie 
obje^  of  thf  firft-mentioned  ffifiety-valve ;  it  opens  intemaUy» 
and  is  balanced  by  a  fmall  lever,  and  9,  fufficient  weight  to 
keep  it  (hut*  until  the  preffure  Qf  the  fteam  within  the  boiler 
becomes  much  lefs  than  the  external  air,  which  then  forces 
open  the  valve*  and  enters  into  the  boiler*  till  the  equi- 
librium is  reftored.  It  is  ^vid^ut  that  thia  valve  can  never 
be  neceffary  fo  long  as  the  engine  is  at  work ;  but  its  u£r 
is  to  prevent  the  fides  of  the  boiler  being  cruihed  in  by  the 
weight  of  the  air,  wheu  it  h^a  done  work*  and  the  ftes^ 
witiun  it  cools  and  ooudenfes. 

Self^aaing  Damper. — By  another  ingenious  contrivance,  the 
boiler  is  made  to  regulate  the  heat  of  its  furnace*  in  prppprtion 
to  the  quantity  of  ueam  which  the  cylinder  draws  off  from  it* 
For  this  purpofe,  a  damper  or  iron  Iliding-door  is  fitted  int9 
the  flue,  juft  where  it  enters  the  chimney ;  and  a  chain  is 
condu6ied  from  it,  over  puUies,  to  any  convenient  fituation* 
where  the  engine«>man  can  pull  it  like  a  bell-pull,  to  draif 
up  or  lower  down  the  damper,  and  by  that  means  regulate 
the  draught  of  air  through  the  furnace*  and  the  heat  of  the 
boiler. 

To  xa9kt  the  damper  felf-regulating,  a  large  pipe  of  fix 
or  eight  iuches  bore  is  fixed  vertically  through  the  top  of 
the  boiler :  it  is  open  at  top  and  bottom*  but  the  lower  end 
defcends  nearly  to  the  bottom  of  the  boiler,  fo  as  to  be  al- 
ways immerfed  beneath  the  furface  of  the  water.  Now  the 
fteam  preffing  on  the  furface  of  the  water  in  the  boiler,  and 
the  atmofphere  preffing  on  the  furface  of  the  water  in  the 
open  pipe,  it  is  evident  that  the  relative  levels  of  the  water 
in  both  will  be  at  all  times  in  exa6i  proportion  to  the  relative 
elafticity  of  the  air  aad  the  fteam :  and  if  at  any  time  the 
preffure  of  fteam  diminiflies,  by  the  heat  of  .the  furnace 
erowing  lefs,  or  by  the  engine  drawing  off  more  fteam,  the 
furface  of  the  water  in  the  open  pipe  will  fubfide  ;  and  as 
there  is  a  ftone«float  in  this  pip9»  balaoced  in  the  fafixe  man- 
ner 
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ner  as  the  feeding-float  before  defcribedy  the  defcent  of  the 
ftone  is  made  to  operate  upon  the  chain  of  the  damper^  and 
draw  it  up  fo  as  to  increafe  the  draught  of  the  furnace,  unttU 
hj  the  acceffion  of  heat,  the  fteam  recovers  the  intended 
prefiure)  and  reftorps  the  damper  to  its  place.  On  the 
other  handy  when  the  preflure  of  the  fteam  is  on  the  in- 
creafcf  either  from  the  engine  being  retarded  or  ftopped,  or 
from  the  furnace  burning  too  faft«  the  preflfure  of  the  fteam 
on  the  furface  of  the  water  in  the  boiler  raifes  the  w,ater  in 
the  open  pipe ;  and  the  ftone-float,  then  rifmg  by  its  balance- 
weighty  clofes  the  damper,  and  diminifhes  the  draught,  till 
the  neam  fubfides  to  its  defired  force.  By  this  means,  the 
fteam  is  always  jpreferved  to  the  fame  intenfity ;  a  circom- 
ftance  very  neceffary  to  the  regrularity  of  the  motion  of  the 
engine. 

Steam^Gauge. — To  afcertain  the  preflure  of  fteam  with 
a  greater  dejgree  of  exaditude  than  by  the  load  on  the  fur* 
face  of  the  (afety-valTe,  which  is  liable  to  many  uncertainties, 
Mr.  Watt  employs  a  fteam-gauge,  confifting  of  an  inverted 
fiphon,  or  bent  tube,  of  glafs  or  iron ;  one  leg  of  which  is 
jointed  to  the  fteam-pipe,  and  the  other  is  open  to  the  at- 
mofphere.  A  quantity  of  mercury  being  poured  into 
the  tube»  it  will  occupy  the  bent  part  which  joins  the  two 
legs  ;  and  the  furface  of  the  mercury  in  one  leg  being  ex- 
pofed  to  the  preftiire  of  the  fteam,  while  the  external  air 
ads  upon  the  other,  it  is  evident  that  the  difference  of  level 
of  the  two  furfaces  will  exprefs  the  prefliue  of  the  fteam  in 
the  height  of  a  column  of  mercury. 

When  the  tube  is  of  glafs,  this  difference  of  level  may  be 
feen  and  meafured  on  a  fcale ;  but  when  an  iron  tube  is  ufed, 
a  fmall  light  wooden  rod  is  made  to  float  on  the  furface  of 
the  mercury  in  the  open  leg,  and  point  out  the  height  on  a 
fcale  of  inches,  fixed  above  the  tube.  But  in  this  cafe  the 
divifions»  which  are  numbered  for  inches*  muft  be  only  half 
inches  ;  becaufe,  as  the  mercury  defcends  in  one  leg  as  much 
as  it  rifes  in  the  other*  the  (cjde  reads  double,  to  fliew  the 
difference  of  level, 

Bartmuier'Gmtge.'^hlr,  Watt  has  alfo  adapted  a  g^uge, 
called  a  barometer,  to  indicate  the  degree  of  vacuum  in  his 
engines,  an  addition  which  is  of  important  confeouence  to 
the  good  performance  of  the  engine,  to  the  profit  of  the 
proprietors,  and  the  credit  of  the  engineer ;  yet  in  many  en- 
gines in  London,  we  fee  this  important  inftrument  either 
cut  of  repair,  or  wholly  laid  afide. 

The  form  of  this  barometer  can  be  underftood  without  a 
figure :  it  is  a  tube  of  glafs  30  inches  long,  filled  with  mer- 
cury, and  applied  to  a  fcale  of  inches,  the  lower  end  being 
inunerfed  in  a  cup,  in  the  fame  manner  as  the  common  baro- 
meter, or  weather-glafs ;  it  is,  in  fad,  the  fame  thing  as  a 
barometer  in  every  refped,  except  that  the  vacuum  is  not 
made  in  the  top  of  the  tube,  in  the  Torricellian  manner, 
but  by  the  engine.  For  this  purpofe,  a  fmall  copper  tube  is 
conduded  from  the  condenfer,  and  cemented  to  the  top  of  the 
glafs  tubes  by  which  means  the  furface  of  the  mercury  in  the 
tube  is  relieved  from  the  preflure  of  the  atmofphere  ;  and  the 
weight  of  the  atmofphere,  which  prefles  upon  the  furface  of 
the  mercury  in  the  bafon,  will  caufe  it  to  mount  up  in  the 
tube  to  a  greater  or  lefs  height,  according  as  the  vacuum  it 
more  or  lefs  perfed,  or  as  the  atmofphere  is  more  or  lefs 
heavy  i  which  will  be  fliewn  by  a  common  barometer  placed 
at  the  fide  of  the  engine  barometer. 

The  pipe  which  leads  from  the  condenfer  to  the  top  of  the 
barometer  tube  muft  be  provided  vrith  a  cock,  which  fhould 
be  fhut  when  the  engine  is  blowinj^  through,  to  prevent  the 
fteam  entering  the  tube,  and  blowing  the  mercury  out  of  it : 
but  the  bafon  for  the  mercury  muft  be  made  large  enough 
$0  contm  all  the  mercury,  becaufe*  when  the  engine  is  not 


at  work,  the  air  will  leak  in*  and  allow  the  nercnry  to  de« 
fcend  into  the  bafon. 

It  has  been  propofed  to  make  the  barometer  in  the  form 
of  an  inverted  fiphon,  juft  the  fame  as  the  common  fleam* 
gauge,  one  leg  being  made  to  communicate  vnth  the 
condenfer,  and  the  other  left  open  to  the  air.  In  this 
way,  the  rife  of  the  mercury  in  one  leg  produces  a  corre« 
fpondin^  fall  of  the  mercury  in  the  otner ;  but  on  this  ac- 
count, if  the  fcale  is  applied  to  one  leg,  the  divifions  muffc 
be  only  half  inches,  that  is,  provided  the  two  legs  are  of  the 
fame  bore ;  but  if  they  are  of  different  bores,  the  fcale  muft 
not  be  half,  but  of  a  proper  proportion,  to  fhew  always  the 
difference  between  the  level  of  the  furface  of  the  mercury  ia 
the  two  legs. 

Thefe  tubes  may  be  made  of  ?lafs  t  but  if  the  quickfilver 
is  not  veiT  pure,  the  alloy  with  which  the  venders  of  this 
article  adulterate  it  is  by  conftant  adion  brought  to 
the  furface,  and,  together  with  the  vapour,  make  the  tube . 
fo  foul,  that  no  precifion  can  be  obtained.  Iron  is  the  beft 
material  for  both  parts  of  the  tube,  which  fhould  be  cor- 
redly  of  one  diameter,  or  elfe  the  refult  will  be  erroneous* 
as  we  have  before  remarked  ;  for  it  is  difficult  to  graduate  a 
fcale  by  experiment  in  an  iron  tube,  where  the  difference  of 
level  of  the  mercury  in  the  legs  cannot  be  feen*  This  tube 
muft  communicate  with  the  condenfer  by  a  fmall  copper  pipe^ 
and  a  ftop*cock  be  placed  between  the  gauge  and  condenter» 
The  index  in  this  inftrument  is  the  fame  as  in  the  fleam-gauge* 
VIS.  a  light  deal  rod,  which  is  put  into  the  fhorter  tube ;  and 
quickfilver  being  poured  into  it  within  three  inches  of  the 
end,  the  rod  is  put  into  the  tube,  and  floats  on  the  quicL* 
filver.  It  is  almoft  needlefs  to  remark,  that  the  graduation 
on  this  inftrument  muft  be  inverted  with  regard  to  thofeof  si 
fingle  tube. 

The  barometer  fhews  the  perfedion  of  the  vacuum*  or 
the  preffure  of  the  atmofphere  to  enter  into  the  condenfer* 
whilft  the  fteam-gauge  fhews  the  preffure  of  the  fteam  to 
efcape  into  the  air.  ^y  adding  the  height  of  thefe  two  co- 
lumns together,  we  have  the  preffure  of  the  fteam  upon  the 
pifton,  provided  the  throttle-valve  is  fully  open,  fo  (hat 
there  is  no  obttrudion  to  the  entrance  of  the  fteam  from  the 
boiler  into  the  cylinder.  It  would  be  intereftiug  to  have  a 
fingle  gauge  made  toexprefs  this  in  one  :  nothing  would  be 
more  eafy  than  to  have  a  long  glafs  tube  bent  to  an  inverted 
fiphon,  and  one  of  the  legs  being  conneded  with  the  flean»> 
pipe,  and  the  other  with  the  condenfer,  the  difference  of  level 
between  the  two  furfaces  would  at  all  times  exprefs  the  pref- 
fure on  the  pifton. 

Counter* — In  many  of  Mr.  Watt's  engines,  a  little  appa* 
ratus  is  attached  to  the  beam,  to  afcertain  the  number  of 
ftrokes  the  engine  makes  in  idny  given  time :  this  contrivance  it 
called  the  counter,  and  is  a  train  of  wheel-work,  working  like 
clock-work,commonly  attached  to  the  beam  in  jfuch  a  numner* 
that  every  ftroke  made  by  the  engine  moves  one  tooth,  fo  that 
the  index  tells  how  many  ftrokes  have  been  made  fince  laft  ex- 
amined* This  is  fo  fhut  up  in  a  box,  that  no  perfbn  can  gain 
accefs  to  it  but  the  oue  entrufted  with  the  key.  When  the  box 
is  attached  to  the  beam,  the  inclination  of  the  beam  caufes 
the  pendulum  to  vibrate  every  time  the  engine  makes  a  ftroke* 
and  thus  moves  the  counter  round  one  tooth  for  every  ftroke* 
In  other  cafes,  the  box  containing  the  counter  is  fixed  to 
the  fpring-beam  floor,  and  at  every  ftroke  the  beam  ftrikea 
a  fmall  detent,  and  moves  the  counter  one  tooth.  It  waa 
by  the  account  of  this  inftrument  that  Meffrs.'  Boulton  and 
Watt  charged  their  portion  of  the  favings  for  working  their 
engines  during  the  term  of  Mr*  Watt's  patent. 

Cmjfiru^M  of  the  Valves. — ^The  fteun  and  edudion* 
valves  are  of  that  kind  called  button  or  coniGal  fpindle* 

valvei. 
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Waives*  Mr.  Watt,  ia  his  iirft  efiay<»  employed  cocks^  and 
alfo  fliding-valveSf  fuch  as  the  regulator  or  fteam-valve  of 
the  old  engine.  But  be  found  them  always  lofe  their  tight- 
oefs,  after  a  ihort  time.  This  is  not  furpriiingy  when  we 
confider  that  they  are  always  perfeftly  dry,  and  almoft 
)>iirning  hot.  He  was  therefore  obliged  to  change  them  all 
for  fpindle-valves,  which  being  truly  grounds  and  nicely  fitted 
in  their  motions  at  firft,  are  not  found  to  get  out  of  order  by 
any  leasth  of  time.  Other  engineers  now  ufe  them  commonly 
in  the  ^d  form  of  the  fteam-engine,  where,  however,  there 
b  kfs  neceffity  for  them. 

The  manner  of  conftru£iing  thefe  valves  is  as  follows. 
F^*  S*  reprefents  a  valve,  with  its  feat  and  box  ;  fuppofe  it 
one  of  the  iteam-valves ;  the  box  is  at  the  end  of  the  pipe  which 
introducet  ttie  ileam,  and  i&  i&  is  the  upper  part  ot  the  pipe, 
which  communicates  with  the  lower  part  of  the  cylinder,  or 
with  the  condenfer.  At  e  t  may  be  obferved  a  part  more 
faintly  (haded  than  the  furrounding  parts.  This  is  the  feat 
of  the  valve,  and  is  a  brafs  or  bell-metal  ring,  turned  coni* 
cal  on  the  outfide,  fo  as  to  fit  exadly  into  a  conical  part, 
bored  oat  in  caft  iron,  of  the  pipe  h  %^  This  ring  or  feat 
is  fitted  in  by  cement ;  and  the  cone  being  of  a  long  taper, 
the  ring  fticks  firmly  in  it,  efpecially  after  having  been  there 
for  fome  time,  and  united  by  ruft.  The  valve  itfelf  is  a 
ftrong  brafs  plate,  D,  turned  conical  on  the  edge,  fo  as  to 
fit  the  conicid  or  inner  edge  of  the  feat.  Thefe  two  cones 
are  very  nicely  ground  into  each  other  with  emery.  This  coni- 
cal joining  is  much  more  obtufe  than  the  outer  fide  of  the 
ling  r;  lo  that  although  the  joint  is  air-tight,  the  two 
pieces  do  not  fticJL  clofely  together.  The  valve  has  a  fpindle 
or  round  tail,  D  r,  which  is  freely  moveable  up  and  down 
in  the  hole  of  a  crofs-piece  extended  beneath  the  ring  or 
fiat  e ^i  and  on  the  upper  fide  of  the  valve  is  a  Itrong 
piece  of  metal,  D  G,  firmly  jointed  to  it,  one  fide  of  which 
u  fenned  into  a  toothed  rack* 

A  it  the  feAion  of  an  iron  axle,  which  turns  in  holes  in  the 
opnofite  fides  of  the  valve-box  ;  and  one  of  thefe,  where  it 
pa&s  quite  through  the  fide  of  the  box,  is  nicely  fitted  by 
grinding,  fo  as  tol>e  air-tight ;  and  a  ituffing  of  hemp,  weU 
foaked  in  melted  tallow  and  rofin,  is  made  to  furround  the 
outfide  of  the  hole,  to  prevent  all  ingrefs  of  air.  The  end  of 
this  axis  projeds  a  good  way  without  the  box,  and  carries  a 
fpaoner  or  handle  3,  which  is  conneded  by  a  rod  with  a  lever, 
moved  by  the  plug-firame.  To  the  axis,  A,  is  fixed  a  ftronsr 
piece  of  metal,  or  fe6kor,  the  edge  of  which  is  formed 
into  an  arc  of  a  circle,  having  the  axis.  A,  in  its  centre,  and 
is  cut  into  teeth,  which  work  in  the  teeth  of  the  rack  D  G, 
on  the  valve,  and  lift  the  fame  when  the  fe£lor  is  moved. 
K  K  is  a  cover,  which  is  fixed  by  fcrews  to  the  top  of  the 
box  Ff  and  may  be  taken  off,  in  order  to  get  at  the  valve 
when  it  needs  repairs.  From  this  defcription  it  is  eafy  to 
ice,  that  by  turning  the  handle  3,  which  is  on  the  axis  A,  the 
ie^or  muft  lift  up  the  valve  by  means  of  its  toothed  rack 
J>  G,  till  the  upper  end  of  the  rack  touches  the  top  or  cover 
K  ;  and  turning  the  handle,  3,  in  the  oppofite  diredion, 
brings  the  valve  down  again  to  its  feat. 

The  force  requifite  to  lift  up  a  large  valve  from  its  feat 
is  very  great,  the  valve  being  kept  (k>wn  by  a  preifure  of 
the  fleam  upon  its  upper  furface  while  there  is  a  vacuum 
beneath  it.  The  valves  of  the  Chelfea  engine  are  nine  inches 
diameter,  and  therefore  contain  (9  x  9  =  81  x  •7854  =)  6^^ 
fquarc  inches,  and  each  being  prefied  by  at  leall  13  lbs., 
makes  826 lbs.  weight  to  keep  the  valve  down;  and  this 
ihould,  if  pofiible,  be  lifted  in  an  inflant,  to  admit  the  fleam 
to  pafs  off  without  delay.  One  method  of  balancing  this 
weight  is  by  means  of  a  fmall  pifton,  applied  beneath  the 
valve.  Thus,  the  lower  part  of  the  pipe  or  box  in  which  the 
valve  is  contained,  ia  bored  out  to  a  fhort  cylinder,  and  a 


pifton  is  truly  fitted  therein,  as  fhewn  beneath  K,  j&.  2 :  a 
cover  or  bottom  is  fcrewed  on  to  clofe  the  lower  end  of  the 
fhort  cylinder ;  and  there  is  a  fmall  copper  pipe  from  the 
jacket,  which  admits  fteam  into  the  fpace  of  the  fhort  cylin- 
der beneath  its  pifton,  while  there  is  a  vacuum  in  the  box  in 
which  the  valve  is  contained,  and  which  is  open  to  the  upper 
furface  of  the  pifton.  The  axis  of  the  valve  being  con- 
nefted  vtrith  the  pifton,  it  is  evident  that  the  adion  of  the 
pifton  to  afcend  wOl  countera£t  that  of  the  valve  to  defcend  ; 
and,  therefore,  by  apportioning  the  area  of  the  pifton  to 
that  of  the  valve,  it  may  be  made  to  lift  with  the  flighteft 
force. 

Even  without  this  contrivance,  which  is  only  applied  be- 
neath the  exhaufting-valve,  as  is  feen  in  the  fe£Uon,  Jig.  2, 
Mr.  Watt  invented  a  very  fimple  and  effe6tive  method  of 
raifing  up  the  valves  by  levers.  The  force  which  holds 
down  the  valve  is  quite  momentary ;  and  the  inftant  the  valve 
is  detached  from  its  feat  the  premire  is  over,  although  it  has 
not  rifen  more  than  a  tenth  of  an  inch ;  the  force  is,  therefore, 
no  impediment  to  the  engine,  but  would  be  an  inconvenient 
labQur  to  the  man  who  ftarts  and  flops  it. 

By  Mr.  Watt's  contrivance,  the  lever  is  put  in  fuch  a  po- 
fition  when  it  begins  to  raife  the  valve,  that  its  mechanical 
energy  is  almoft  mfinitely  great.  Let^^.  3.  reprefent  the 
valve  (hot,  which  is  fuppofed  to  have  been  juft  clofed 
by  the  chock  on  the  plug-beam  in  its  defcent  coming 
in  conta£i  with  the  handle  scf  and  depreffing  it,  which  is 
moveable  with  the  axis  X :  on  this  lame  axis  is  another 
arm,  X  2,  conneded  by  a  joint  with  the  leading  rod  2  3^, 
which  is  conneded  alfo  by  a  joint  with  the  lever  3  A,  fixed 
on  the  axis.  A,  of  the  feflor,  contained  within  the  valve- 
box.  Therefore,  when  the  chock  of  the  plug-frame  de- 
preffes  the  handle  x,  and  turns  the  arm,  X  2,  round  upon 
Its  centre,  it  pufhes  up  the  lever,  3  A,  by  means  of  the  con- 
neding  rod,  until  the  valve  is  clofed,  as  fhewn  in  Jig*  3.  At 
that  tune,  the  rod  2  3,  and  the  arm,  X  2,  of  the  lever,  are  i|i 
one  flrai^ht  line,  wmle  the  lever  3  At  (on  the  axis  of  the  . 
feftor,)  IS  at  right  angles  to  rod  2  3,  which  moves  it ;  confe- 
quently  the  rod  is  aaing  with  its  greateft  power  to  turn  the 
axis  A,  upon  which  the  fedor  is  fixed.  In  this  fituation  the 
valve  is  kept  clofed  by  the  catch  or  detent  before  explained, 
which  holds  down  the  handle  »,  until  it  is  wanted  to  be 
opened ;  the  plug-frame  then,  by  lifting  the  lower  handle,  re- 
lieves the  catch,  and  the  weight, «,  applied  to  the  axis  turns 
it  round  into  Uie  pofition  ot  the  dotted  lines,  and  tlie  lever, 
X  2,  draws  the  rod  2  3,  and,  by  depreffing  the  lever  3  A, 
opens  the  valve. 

From  this  arrangement,  the  intelligent  mechanic  will  per- 
ceive that,  in  this  pofition,  the  force  exerted  by  lever  X  2  is 
extremely  great  to  pull  down  the  rod  2  3  ;  and,  at  the  fame 
time,  another  great  advantage  arifes  from  this  difjpofition  of 
the  levers,  which  is,  that  any  preffure,  however  ftrong,  ap- 
plied upon  the  valve  to  open  it,  would  be  ineffefkual,  as  that 
force  would  be  exerted  to  turn  the  lever  X  i  endways,  in 
the  dire6Uon  of  the  axis  X,  inftead  of  turning  it  round,  as  , 
fhewn  by  the  figure,  which  reprefents  the  valve  fhut,  and  re- 
tained in  that  pofition  by  the  lever. 

ConfiruBion  ojf  the  PifioH.-^In  Mr.  Watt's  firft  attempt, 
the  gteateft  dimculty  which  he  encountered  was  to  make  the 
firreat  pifton  tight.  The  old  and  effedual  method,  by  water 
lying  on  it,  was  inadmiffible.  He  was  therefore  obliged  to 
have  his  cylinders  moft  nicely  bored,  perfeflly  cylindrical^ 
and  finely  polifhed ;  and  he  made  numberlefs  trials  of  differ* 
ent  foft  lubftances  for  packing  his  pifton,  which  (hould  be 
tight  without  enormous  fridfcion,  and  long  remain  fo,  in  a 
fituation  perfedly  dry,  and  hot  almoft  to  burning. 

After  many  trials,  he  fettled  the  form  of  the  pa(3un^  which 
is  now  univerfaUyemployed<  The  pifton  ha9»prcsie£bngrinB. 
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at  bottOflBf  wUch  18  fitted  as  accurately  to  the  cylinder  as  it 
Can  bC)  to  leave  it  at  full  liberty  to  rife  and  fall  through  the 
-whole  length.  The  part  of  the  pifton  immecfiately  abo^  this 
18  about  two  inches  las  all  round  than  the  cylinder,  to  leave  a 
circular  groove  or  channel,  into  which  the  hemp,  or  foft  rope 
which  is  called  gaiket,  is  rammed,  to  form  the  packing ;  then, 
to  keep  the  packing  in  its  place,  a  lid  or  cover  is  put  over 
the  top  of  the  pifton,  with  a  ring  or  projecting  part,  which 
enters  into  the  circular  groove  for  the  packing,  and  preffing 
upon  it,  the  plate  is  forced  down  by  fcrews.  The  lower 
part  of  the  groove  round  the  pifton  being  made  rounding, 
with  a  curve,  this  prefTure  on  the  packing  forces  it  againft 
the  infide  furface  of  the  cylinder.  The  pifton  muft  be  kept 
fupplied  with  melted  greafe ;  for  which  purpofe  a  funnel  is 
fixed  on  the  top  of  the  cylinder,  with  a  cock  and  pipe  to  let 
the  greafe  down.  The  ftuffing-box  in  the  top  of  the  cyHn- 
der,  round  the  pifton-rod,  is  packed  with  hemp  in  a  fimilar 
manner,  a  collar,  with  a  hole  through  it  for  the  paflage  of 
the  rod,  being  fcrewed  down,  to  confine  the  packing  in  its 
place. 

After  all  that  has  been  done  in  this  refped,  it  is  probable 
that  the  greateft  part  of  the  wafte  of  neam  which  we  itill 
perceive  in  engines,  arifes  from  the  unavoidable  efcape  by  the 
Tides  of  the  pifton  during  its  defcent.  If  the  piiton  is 
packed  fo  tight  as  totally  to  prevent  the  lofs,  the  fridion  is 
lb  increafed  as  to  fully  outweigh  the  favipg.  But  it  is  a 
fortunate  circumftance,  that  the  performance  of  Mr.  Watt's 
engine  is  not  immediately  deftroyed,  nor,  indeed,  fenfibly  di- 
mmifhed,  by  a  fmall  want  of  tightnefs  in  the  pifton.  In  the 
atmofpheric  engine,  if  air  enters  in  this  way,  it  immediately 
puts  at  ftop  to  the  work ;  but  in  the  new  engine,  although 
even  a  connderable  quantity  of  fteam  efcape  paft  the  pifton 
during  its  defcent,  the  rapidity  of  condenfation  is  fuch,  that 
^e  diminution  of  preffure  is  not  confiderable,  and  the  wafte 
of  fteam  is  the  greateft  inconvenience. 

A  great  many  fchemes  have  been  fince  tried  to^make  bet- 
ter methods  of  packing  a  pifton,  but  ttone  of  them  have  been 
brouc^ht  into  ufe,  except  the  metallic  expanding  pifton, 
-which  was  propofed  by  Mr.  Cartwright,  as  we  (hall  notice 
in  defcribing  his  engine.  Something  of  the  fame  kind,  but 
not  forfteam-engines,  is  to  be  found  m  Leupold's  Theatrum 
'Machinarum  Hydraulicarum,  1724. 

The  aSual  Perfomumce  nf  Mr.  WaH^t  Enghu  wM  re/heS 
to  Coals. — At  the  firft  eftablifliment  of  their  engmes,  Mellrs. 
Boulton  and  Watt  charged  their  profits  in  proportion  to  the 
faving  of  fuel  which  their  engine  made,  when  compared  with 
a  common  engine  burning  the  fame  kind  of  cous.  They 
had  one-third  of  thefe  favings  paid  them  annually,  or  the 
payment  was  redeemed  at  ten  years'  purchafe.  It  (hould  be 
obferved,  that  Mr.  Smeaton's  improvements  were  introduced 
about  the  fame  time  as  Mr.  Watt's,  and  therefore  the  com- 
parifon  was  not  with  his  engines,  but  with  the  former  ones. 
It  was  Mr.  Smeaton's  rule,  judging  from  fome  experiments 
made  before  him  on  fome  of  Mr.  Watt's  early  engines,  to  ^ 
eftimate  Mr.  Watt's  engine  at  one-half  the  confumptien  of 
fuel  as  his  own  for  the  fame  work,  in  large  engines,  or  a  ftiU 
ffreater  proportion  in  fmall  engmes,  becaufe  the  wafte  of  fteam 
18  greater,  and  he  reckoned  his  own  at  only  one-half  of  the 
common  engines,  as  he  found  them  ;  therefore,  Mr.  Watt's 
will  be  four  times  as  great  in  elFeft  as  the  common  engines. 

As  early  as  1778,  when  Mr.  Watt  firft  eftablifhed  his 
-engine,  we  find  his  proposals,  deduced  from  experiment, 
were  to  raife  500,000  cubic  feet  of  water  one  foot  high 
with  one  cwt.  of  coals.  He  afterwards  adopted  the  de- 
nomination of  the  number  of  pounds  of  water  which  could 
be  lifted  one  foot  high  by  a  bufhel  of  coals  as  the  fcale 
for  engines ;  if  we  reduce  this  to  the  latter  term,  it  will 
^  ^4!  miHioBS.    Thus,  500,000  cubic  feet  x  63.5  lbs. 


the  weight  of  a  cabtc  foot  of  water,  =  3 1,250,000  lbs* 
of  water  raifed  by  112  lbs.  of  coals.  Then  fay,  as 
112  lbs.  :  31,250,000  lbs.  r:  88  lbs.  the  weight  of  a  buftiel 
of  coals,  to  24,55^,571,  the  number  of  pounds  of  water 
which  will  be  lifted  one  foot  high  with  one  bnftiel  of  coals* 
Mr.  Watt  was  at  that  time  in  expedarion  of  making  a 
grreat  improvement  by  adopting  his  expanfive  method. 

Mr.  Smeaton,  who  was  defirousof  promoting  Mr.  Watt'a 
difcovery,  made  an  experiment  in  177S,  on  an  engine  on  the 
Bimiingham  canal,  for  returning  into  the  refervoir  the  water 
let  down  by  the  paiFage  of  boats  through  the  locks. 

The  working  cylinder  wa«  20  inches,  and  the  pnmp  alfo 
20  inches,  lifting  27  feet,  at  the  rate  of  11  ftrokes  per 
minute,  of  5  feet  9  inches  length  each.  It  worked  for  an 
hour  with  65  lbs.  of  Wednefbury  coals. 

When  reduced,  this  experiment  gives  about  19  millions 
lifted  one  foot  by  a  bdhel  of  coals.  Thus,  the  area  of  the 
pump  is  (20  X  20  =  400  X  •7854  =)  314  fquare  inches, 
X  .434^8.  =  136.27  lbs.  weight  for  every  foot  in  height, 
X  27  feet  =  3679  lbs.  the  total  weight  of  the  column.  The 
motion  per  minute  is  63^  feet  (11  fh:okes  of  5  ft.  9  in.  each), 
or  3795  ft.  ^r  hour,  x  3679^8.  =  13,961,805  lbs.  raiied 
I  foot  high^^  hour.  The  coals  confumed  in  the  hour  waa 
65  lbs. ;  therefore  fay,  as  6^  lbs. :  13,961,80c  lbs. ::  88  lbs.  :^ 
18,902,  I361b3.  raifed  one  foot  high  with  each  bufhel  of  coals 
of  88  lbs.;  load  on  the  pifton  27  ft.  of  water,  or  (27  -=- 
.434  =  )  1 1.7  lbs.  per  fquare  inch. 

When  the  engines  were  made  to  work  with  the  expanfion, 
they  were  enabled  to  raife  as  much  as  30,000,000  lbs.,  but 
this  is  when  the  engines  are  of  the  beit  conftni6lion,  and 
working  under  every  advantage  of  the  parts  being  tight  and 
in  the  beft  order ;  for  thefe  circumftances,  when  negled^ed,a8 
they  ufually  are  by  the  engine-keepers,  make  a  moft  ma- 
terial difference  in  the  refult. 

In  the  great  fcale  of  pra^ical  operations  this  nicety  of 
management  cannot  be  expefked ;  and  accordingly,  from  re- 
ports on  the  engines  now  working  on  the  miAes  in  Corn- 
wall, which,  with  the  exception  of  a  few  of  WoolPs  engines* 
are  all  on  Mr.  Watt's  principle,  and  moft  of  them  con- 
ftru6ked  by  Meffrs.  Boulton  and  Watt,  taking  the  average 
of  nine  engines,  bad,  good,  and  indifferent  together,  they 
were  found  in  Auguft,  181 1,  to  raife  only  i3,5'oo>ooolbs. 
one  foot  high  for  each  buftiel  of  coals  which  they  confumed. 

But  when  it  was  known  by  the  engine-keepers  that  their 
engines  were  under  examination,  they  took  fo  much  pains 
to  improve  the  effefts,  that  by  gradual  increafe,  the  en- 
gines, in  1 8 15,  lifted  2i,5oo,ocx>lbs.  taking  the  average  of 
33  engines.  This  information  we  obtain  from  the  monthly 
reports  of  the  engines  which  are  working  for  draining  tm 
mines  :  thefe  were  begun  in  the  year  18 11,  by  the  agree* 
ment  of  a  number  of  refpedable  proprietors  of  the  valu- 
able tin  and  copper  mines  in  Cornwall,  who  refolved  to  have 
afcertained  the  real  work  which  their  refpeclive  fteam- 
engines  were  performing,  as  it  was  fufpe6ked  fome  of  then 
were  not  doing  duty  ac&quate  to  the  confumption  of  fuel ; 
and  for  the  greater  certainty  of  attaining  their  object,  it  was 
agreed  tliat  a  counter  ihould  be  attached  to  each  engine, 
and  all  the  engines  be  put  under  the  fuperintendance  of 
fome  refpe^able  and  competent  engineer,  who  (hould  re- 
port monthly  the  following  particulars  in  columns:  vm. 
the  name  of  the  mine ;  the  fize  of  the  working  cylinder ; 
whether  working  (ingle  or  double ;  the  load  per  fquare  inch 
upon  the  pifton  ;  length  of  the  ftroke  in  the  cylinder ;  the 
number  of  pump-lifts ;  the  depth  in  fathoms  of  each  lift ; 
diameter  of  pumps  in  inches ;  time  during  which  they  worked ; 
confumption  of  coals  in  bu(hels  during  that  time ;  number 
of  fbnokes  during  the  time ;  length  of  ftroke  in  the  pump ; 
load  upon  the  whole  area  of  the  pifton  in  pounds ;  ponnda 
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BRed  one  foot  lugh  hj  t  bufliel  of  coals;  number  of 
ftrokes  /er  minute ;  iand  laftly,  a  column  for  names  of  en« 
giaeers  and  remarks. 

Meflirs.  Thomas  and  John  Lean  were  appointed  to  the 
eeoeral.fuperintendancey  and  fince  that  time  they  haVe  pub- 
juhed  monthly  reports :  from  thefe  we  find  the  following 
are  the  three  belt  engines  working  in  i8i6. 

I  ft.  Stray  JPark;  a  63-inch  cylinder,  7  ft.  pin.  ftroke, 
fingle  a^ng ;  being  one  of  the  three  engines  on  the  vaft 
D^coath  mine.  The  preiTure  on  each  fquare  inch  of  the 
pifton  was  0  lbs.  Its  performance  in  four  different  months 
was  3if  31^9  289  and  28^  million  pounds  of  water  lifted  one 
foot  by  each.bufhel  of  coals. 

idly.  Wheal  Abraham  mine ;  a  fingle  engine,  63-inch 
cyliuder,  working  an  8  ft.  3  in.  ftroke,  under  a  preilure  of 
9.4  lbs.  fer  fquare  inch  on  the  piiton.  Its  produce  was  22, 
29^,  and  32  million  pounds  of  water  railed  a  foot  high 
with  each  bufhel  of  coals.  Another  month,  when  the  fame 
engine  was  working  with  7.9  lbs.  on  each  fquare  inch  of 
the  pifton,  its  produce  was  28,3 1 8,860  lbs. 

3dly.  Oatfield  new  engine  ;  a  7o-inch  fingle  cylinder, 
8  ft.  6  in.  ftroke,  9.9  lbs.  preiTure.  The  eSe&.  in  different 
months  was  22^,  264,  29,  and  29  million  pounds  of  water 
raifed  one  foot  nigh  by  each  bufhel  of  coals. 

The  editor  of  the  Philofophical  Magazine  has  drawn  out 
from  thefe  reports  the  average  performance  of  all  the  en- 
gines, as  we  have  mentioned,  and  the  whole  of  them,  for 
every  month  up  to  the  end  of  1815,  will  be  found  in  the 
46th  and  47th  vols,  of  that  ufeful  work ;  as  alfo  reports 
upon  Woolf's  engine,  of  which  we  (hall  fpeak  in  another 
place.  The  original  reports  of  Meffrs.  T.  and  J.  Lean 
contain  information  highly  interefting  to  the  pradical 
engineer. 

ID  calculating  the  dimenfions  of  an  engine  on  Mr.  Watt's 
principle  to  perform  any  given  ta(k,  the  ene;ineer  has  lefs 
difficulty  than  in  Newcomen's  engine,  becaufe  the  preffure 
on  the  pifton  can  be  fo  much  varied.  Il  is  advifable,  in 
ffeneralf  to  take  10  lbs.  preffure  per  fquare  inch  on  the  pifton 
for  the  load;  and  then,  in  workin?  the  engine,  if  it  be- 
comes neceffary,  it  can  be  diminifhed  to  9  lbs.  or  even  7  lbs. 
or  increafed  to  15  lbs.  which  is  a  great  latitude  for  future* 
contingencies. 

We  have  before  given  the  great  wafte  of  fteam  by  con- 
denfation,  on  entering  into  the  cold  cylinder  of  the  atmo- 
fpheric  engine,  which  is  nearly  as  great  as  that  which  ulti- 
mately produces  its  a£lion ;  it  therefore  takes  double  the 
fupply  of  fuel  which  is  requifite,  if  the  wafte  could  be 
avoided. 

In  the  improved  engine  of  Mr.  Watt,  about  i^  of  the 
quantity  of  the  fteam  which  is  neceffary  to  fill  the  cylinder 
muft  be  furnifhed  at  each  ftroke ;  and  it  is  probable  that  a 
confiderabie  portion  of  this  wafte  is  from  the  leakage  of 
the  pifton,  as  well  as  from  cnsdenfatiou. 

Mr*  Hornblower*!  Double  Cylinder  Steam^Englne,  —  The 
intention  of  this  improvement  was  to  obtain  a  greater  power 
by  a  complicated  force  of  the  fteam,  than  was  fuppofed 
could  be  done  by  its  adion  in  the  fimple  wayk 

We  are  not  to  confider  this  engine  as  being  on  a  different 
principle  from  Mr.  Watt's,  but  as  applying  his  prin- 
ciples of  condenfation  and  expanfion  in  a  different  manner 
firom  what  Mr.  Watt  does.  Mr.  Homblower  obtained  a 
patent  in  1781,  for  a  machine  or  engine  for  raifing  water 
by  means  of  fire,  and  the  fpecification  of  the  patent  was 
as  follows : 

•<  Firft  :  I  ufe  two  vefiels,  in  which  the  fteam  is  to  aft, 
and  which  in  other  engines  are  called  cylinders.    Secondly : 
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I  employ  the  fteam  afker  it  has  afted  in  the  firft  veffd  to 
operate  a  fecond  time  in  the  other,  by  permitting  it  to  ex- 
pand itfelf,  which  I  do  by  connefting  the  veffels  toflrether* 
and  forming  proper  channels  and  apertures,  whereby  the 
fteam  (hall  occafionally  go  in  and  out  of  the  faid  veffels. 
Thirdly :  I  condenfe  the  fteam,  by  caufing  it  to  pafs  in  con- 
'ta£i  with  metalline  furfaces,  while  water  is  applied  to  the 
oppofite  fide.  Fourthly :  To  difcharge  the  engine  of  the 
water  u£ed  to  condenfe  the  fteam,  I  fufpend  a  colunm  of 
water  in  a  tube  or  veffel  conftrufted  for  that  purpofcy  on 
the  principles  of  the  barometer,  the  upper  end  having  open 
communication  with  the  fteam-veffels,  and  the  lower  end 
being  immerfed  in  a  veffel  of  water.  Fifthly :  To  difcharge 
the  air  which  enters  the  fteam-veffels  with  the  condenfing 
water  or  otherwife,  I  introduce  it  into  a  feparate  veffe^ 
whence  it  is  protruded  by  the  admifiion  of  fteam.  Sixthly : 
That  the  condenfed  vapour  fhall  not  remain  in  the  fteam- 
veffel  in  which  the-  fteam  is  condenfed,  I  colleft  it  into 
another  veffel,  which  has  open  communication  with  the 
fteam-veffels,  and  the  watef  in  the  mine,  refervoir,  or  river. 

*'  Laftly,  in  cafes  where  the  atmofphere  is  to  be  employed 
to  a£k  on  the  pifton,  I  ufe  a  pifton  fo  conftrufted  as  to 
admit  fteam  round  its  periphery,  and  in,  contaft  with  the 
fides  of  the  fteam-veffel,  thereby,  to  prevent  the  external 
air  from  paifing  in  between  the  pifton  and  the  fides  of  the 
fteam-veliel.*' 

The  follo¥ring  is  a  ikfcription  of  this  enrine  by  the  ia- 
ventor,  as  it  was  publiftied  in  the  Encyclopasdia  Britannica* 
Let  A  and  B  (PlateW.Jg.  i.)  reprefent  two  cylinders,  of 
which  A  is  the  largeft  ;  a  pifton  moves  in  each,  havingtheir 
rods,  C  and  D,  moving  through  collars  at  £  and  F.  Thefe 
cylinders  may  be  fupplied  with  fteam  from  the  boiler  by 
means  of  the  fquare  pipe  G,  which  has  a  flanch  to  connea 
it  with  the  reft  of  the  fteam-pipe.  This  fquare  part  is  re- 
prefented  as  branching  off  to  both  cylinders :  c  and  J  are 
two  cocks,  which  have  handles  and  tumblers  as  ufual* 
worked  by  the  plug-beam  W.  On  the  fore-fide  of  the 
cylinders  (that  is  the  fide  next  the  eye)  is  reprefented  an* 
other  communicating  pipe,  whofe  fedion  is  alfo  fquare,  or 
re^angular,  havine  alfo  two  cocks  at  b*  The  pipe  Y,  im* 
mediately  under  tne  cock  3,  eftabliihes  a  communication 
between  the  upper  and  lower  parts  of  the  fmall  cylinder  B» 
by  opening  the  cock  b.  There  is  a  fimilar  pipe  on  the  other 
fide  of  the  cylinder  A,  immediately  under  the  cock  d. 

When  the  cocks  e  and  a  are  open,  and  the  cocks  b  and  d 
are  (hut,  the  fteam  from  the  boiler  has  free  admiifion  into 
the  upper  part  of  the  fmall  cylinder  B,  and  the  fteam  from 
the  lower  part  of  B  has  free  admiffion  into  the  upper  part 
of  the  great  cylinder  A  $  but  the  upper  part  of  each 
cylinder  has  no  communication  with  its  lower  part. 

From  the  bottom  of  the  great  cylinder  proceeds  the  educ* 
tion-pipe  K,  having  a  valve  at  its  opening  into  the  cylinder ; 
it  then  bends  downward,  and  is  conneded  with  the  conical 
condenfer  L.  The  condenfer  is  fixed  on  a  hollow  box  My 
on  which  Itand  the  pumps  N  and  O,  for  extra£iing  the 
air  and  water,  which  laft  runs  along  the  trough  T,  into  a  . 
ciftem  U,  from  which  it  is  raifed  by  the  pump  V,  for  re- 
cruiting the  boiler,  being  already  nearly  boiling  hot.  Inv- 
mediately  under  the  condenfer  there  is  a  fpijrot- valve,  at  Sy 
over  which  is  a  fmall  jet- pipe,  reaching  to  the  bend  of  the 
edu^ion.pipe  K.  The  whole  of  the  condenfing  apparatus 
is  contained  in  a  ciftern,  R,  of  cold  water  ;  a  fmall  pipe,  P, 
comes  from  the  fide  of  the  condenfer,  and  terminates  on  the 
bottom  of  the  trough  T,  and  is  there  covered  with  a  valve» 
Q,  which  is  kept  tight  by  the  water  that  is  always  running 
over  it. 
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Laftlff  tbe  pnmp-rodfi  X^  ctufe  the  outer  end  of  the  Mr.  Homblower's  contrinnce  for  making  the  collars  for 

beam  to  preponderate^  fo  that  the  quiefcent  pofition  of  the  the  pifton-rods  air-tight,  is  thus ;  the  collar  is  in  fad  twot 

beam  is  that  reprefented  in  the  figure,  the  piftons  being  at  placed  at  a  fmall  diflance  from  each  other  ;  and  a  fmall  pipe^ 

Che  top  of  the  cylinders.  branching  off  from  the  fteam-pipe,  communicates  with  the 

Suppofe  all  the  cocks  open,  and  fteara  coming  in  co-    fpace  between  the  collars.     Tliis  fteam  being  a  little  ftronger 

pioufly  from  the  boiler,  and  no  condenfation  gomg  on  in  L,  than  the  preifure  of  the  atmofphere,  effeflually  prevents  the 

the  fteam  mufl  drive  out  all  the  air,  and  at  IzS  follow  it  air  from  penetrating  through  the  upper  collar ;  and  though 

tiirougk  the  valve  Q.     Now  ihut  ^  cocks  h  and  J,  and  a  little  fteam  fhould  get  through  the  lower  collar  into  tne 

open  the  valve,  S»  of  the  condenfer ;  the  condenfation  will  cylinder  A,  it  can  do  no  harm.     The  manner  of  making^ 

immediately  commence,  and  draw  off  the  fteam  from  the  this  ftulEng-box  is  as  follows ;   on  the  top  of  the  cylinder 

lower  part  of  the  great  cylinder.     There  is  now  no  preffure  is  a  box  to  contain  fomething  foft,  yet  pretty  clofe,  to  em- 

on  the  under  fide  of  the  pifton  of  the  great  cylinder  A,  and  brace  the  pifton-rod  in  its  motion  up  and  down ;  and  this 

it  immediately  defcends.     The  communication,  Y,  between  is  ufually  a  fort  of  plaited  rope  of  white  yarn,  nicely  laid  in^ 

the  lower  part  of  the  fmall  cylinder  B,  and  the  upper  part  and  rammed  d«wn  gently,  occupying  about  a  third  of  ita 

of  the  grreat  cylinder  A,  beine  open,  the  fteam  will  go  from  depth;  upon  that  is  placed  a  fort  of  tripod,  having  a  flat 
the  lower  part  of  B,  into  the  fpace  left  by  the  defcent  of    ring  of  brafs  for  its  upper,  and  another  for  its  lower  part  ; 

the  pifton  of  A.     It  muft,  therefore,  expand,  and  itselafti-  and  thefe  rinsrs  are  in  breadth  equal  to  the  fpace  between 

*  city  muft  diminifh,  and  will  no  longer  balance  the  preffure  the  pifton-rod  and  the  fide  of  the  box.    This  compound  ring 

of  the  fteam  coming  from  the  boiler,  and  prei&ng  above  the  being  put  on  over  the  end  of  the  pifton*rod,  another  quantity 

pifton  of  B.  of  this  rope  is  to  be  put  upon  it,  and  gently  rammed  as  hc^ 

This  pifton,  therefore,  if  not  withheld  by  the  beam,  would  fore ;  then  there  is  a  hollow  Ipace  left  between  thefe  two  pack* 

defcend  till  it  came  in  equilibrio,  from  having  fleam  of  equal  ings»  and  that  fpace  is  to  be  fupplied  with  ftrong  fteam  from 

denfity  above  and  below  it.     But  it  cannot  defcend  fo  &ft  ;  the  boiler.    Thus  is  the  packing  about  the  pifton-rod  kept  ill 

for  the  cylinder  A  is  larger  than  B,  and  the  arch  of  the  fuch  a  ftate  as  to  prevent  the  air  from  entering  the  cyhnder 

beamV  at  which  the  great  pifton  is  fufpended,  is  no  longer  when  at  any  time  there  may  be  a  partial  vacuum  above  the 

than  the  arm  which  fupports  the  pifton  of  B  ;  therefore,  pifton. 

'when  the  pifton  of  B  has  defcended  as  far  as  the  beam  will  Mr.  Homblower's  defcription  of  this  engine  was  foUow- 

E^rmit  it,  the  fleam  between  the  two  piftons  occupies  a  ed  by  a  mathematical  inveftiration  of  the  principles  of  ita 

rger  fpace  than  it  did  when  both  piftons  were  at  the  top  a6lion,  by  the  inorenious  profeffor  Robifon,  which  demon« 

of  their  cylinders,  and  its  denfity  diminiihes  as  its  bulk  in-  ftrates  that  it  is  tne  fame  thing  in  effeft  as  Mr.  Watt's  ex- 

creafes.     The  fteam  beneath  the  fmall  pifton  is,  therefore,  panfion-engine ;  but  though  this  is  true,  there  is  a  confi- 

sot  a  balance  for  the  fteam  on  the  upper  fide  of  the  fame,  derable  difference  in  the  fteps  by  which  the  effeft  is  attained^ 

and  the  pifton  B  will  a6l  to  deprefs  the  beam  with  ail  the  which  gives  an  important  advanta^  when  it  is  reduced  to 

difference  of  thefe  preffures.  pradlice.     We  (haul  give  an  inveftigation  in  a  more  popular 

The  (lighteft  view  of  the  fubje^  muft  fliew  the  reader,  form,   ufing  only  common  arithmetic.      Mr.  Homblower 

that  as  the  piftons  defcend,  the  fteam  that  is  between  them  affumed,  that  the  power  or  preffure  of  fteam  is  inverfely  aa 

will  grow  continually  rarer  and  lefs  elaftic,  and  that  both  the  fpace  into  which  the  fteam  is  expanded :  this  is  the  cafe 

piftons  will  draw  the  beam  downwards.     Suppofe  now,  that  with  air,  and  for  the  prefent  we  will  grant  it  to  be  fo  with 

each  one  had  reached  the  bottom  of  its  cylinder,  (hut  the  fteam,  and  reafoa  from  the  fame  data  as  the  ingenious  in- 

cock  Of  and  the  edu£Uon- valve  at  the  bottom  of  A,  and  ventor  gives  us. 

open  the  cocks  i  and  d.     The  communication  being  now  To  explain  clearly  what  paffes  in  the  two  cylinders,  we 

eftabliflied  between  the  upper  and  lower  part  of  each  cy-  muft  deviate  from  the  precife  form  of  the  engine,  and  ^veft 

Under,   their  piftons  will  be  preffed  equally  on  the  upper  ourfelves  of  one  complication  of  ideas,  by  reducing  both  cy- 

and  lower  funaces  ;  in  this  fituation  nothing,  therefore,  linders  to  the  fame  ftroke  ;  therefore,  fuppofe  the  engine  to 

hinders  the  counter-weight  from  raifing  the  piftons  to  the  be  made  like  fig.  2,  which  reprefents  the  two   cylinderB 

top.  placed  one  upon  the  other,  the  lower  one  being  double  the 

Suppofe  them  arrived  at  the  top  :  the  cylinder  B  is  at  this  capacity  of  the  upper  one,  and  both  piftons  being  attached 

time  fiued  with  fteam  of  the  ordinary  denfity ;  and  the  cylin-  to  the  fame  rod,  which  may  be  applied  to  the  end  of  the 

der  A  with  an  equal  abfolute  quantity  of  fteam,  but  expanded  beam,  fo  that  the  defcent  of  the  piftons  muft  draw  up  the 

into  a  larger  fpace.     Shut  the  cocks  i  and  J,  and  open  the  load  at  the  oppofite  end  of  the  beam. 

cock  J,  and  the  eduAion- valve  at  the  bottom  of  A  ;  the  Then,  if  we  fuppofe  the  fmall  piilon  to  be  10  inches  in 

condenfation  will  again  operate,  and  caufe  the  piftons  to  diameter,  the  great  pifton  muft  be  14*14  inches;  and  to 

defcend  $   and   thus   the   operation  may   be  repeated  as  avoid  all  difficulties  of  the  ratio   of  the  expanfion,  and 

long  as  fteam  is  fupplied  |  and  once  full  of  the  cylinder  the  preffure  of  fteam,  we  will  fuppofe  the  engine  to  be 

B|  of  ordinary  fteam,  is  expended  during  each  working  worked  by  the  preffure  of  atmofpheric  air  inftead  of  fteam  ^ 

fboke.  and  for  the  convenience  of  round  numbers  in  our  calculation^ 

The  cocks  of  this  engine  are  compofed  of  two  flat  circular  we  will  confider  the  preffure  at  only  10  lbs.  fer  circular  inch 

plates,  ground  very  true  to  each  other,  and  one  of  them  on  the  fiirface  of  the  pifton. 

turns  round  on  a  pm  through  their  centres  :  each  is  pierced  The  area  of   the   fmall  pifton   will    be    ico  circular 

with  three  fe6torial  apertures,  exa£kly  correfponding  with  inches»  and  being  affumed  to  move  without  fn£tion,  the 

each  other,  and  occupying  a  httle  lefs  than  one-half  of  their  preffure  upon  it  will  be  10  x  100  =  1000  lbs.     The  area 

furfaces.     By  turning  the  moveable  plate  fo  that  the  aper-  of  the  great  pifton  is  twice  as  much,  or  200  circular  inches^ 

tures  coincide,  a  large  paffage  is  opened  for  the  fteam  |  and  and  the  preffure  2000  lbs. 

by  turning  it  fo  that  the  folid  part  of  the  one  covers  the  Suppofe  both  piftons  to  be  at  the  top  of  their  refpedive 

aperture  of  the  other,  the  cock  is  (hut.     Such  regulators  are  cylinders;  let  the  atmofpheric  air  be  admitted  .to  prefs 

now  very  common  io  the  ca&4roa  ftoves  for  warmmg  loomt.  mdj  upon  the  upper  furfaoe  of  the  fmall  pifton  1  and  fup- 
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mfe  the  fpifie  between  the  two  piftons  filled  with  air  of  the 
taune  denfity*  while  there  is  a  perfedk  vacuum  made  in  the 
lower  part  of  the  great  cylinder,  beneath  its  piltoa. 

Under  thefe  circumftancesy  the  two  piftons  will  begin  to 
deCbcnd  with  fomething  lefs  than  2000  lbs.  of  load  upon  the 
Miter  end  of  the  beam,  becaufe  there  are  3000  lbs.  of  preffure 
on  the  great  pifton  by  the  air  contained  in  the  fpace  between 
the  two  piftons,  bearing  on  the  aoo  inches  of  furface  with 
a  weight  of  10  Ibi^fer  inch ;  and  beneath  this  pifton  there  is 
jiothing  to  countera6k  the  preffure.  At  the  fame  tinne,  the 
Imadl  pifton,  having  air  of  equal  denfity  above  and  below  it, 
k  in  equilibrio. 


This  force  would  bahnee  a  load  of  2600  Ibt.;  W  (iippof^ 
we  diminifh  the  load  to  1900  lbs.,  then  the  piftons  wUl  im* 
mediately  begin  to  defcend ;  but  they  wiU  foon  ftop,  be* 
caufe  the  air  between  the  two  piftons  muft  expand  itieliF,  to 
fill  the  increafing  fpace  occafioned  by  the  equal  defcent  of 
both  piftons  in  the  cylinders,  one  of  which  is  twice  the  are« 
of  the  other  ;  and  as  the  air  becomes  rarer,  its  preffure  oa 
the  great  pifton  muft  diminifli.  Now  as  this  fame  diminu- 
tion occafions  the  fmall  pifton  to  have  a  power  of  defoentt 
we  will  firft  confider  the  piftons  feparately,  and  then  cob* 
jointly,  in  their  power  of  defcentf  with  which  they  draw 
down  the  beam. 


Defceuding  Power  of  the  Great  Pifton. 


Deicendiug  Power  of  the  SmUl  Pifton. 


Lbs. 
2000 


At  firft  the  power  will  be 

In  eonfequeuce  of  tb^pveirure  of  lOlht. 
per  circuhtr  inch  upon  its  upper  fur- 
&CC9  and  no  preffure  beneath. 

At  one-fourth    of   the  defcent,*! 
the  power  will  have  dimipifhed,  >  1600 
by  regular  decrements,  to         J 

Becaufe  the  air  between  the  two  piftons  • 
Biuft  occupy  three-fourths  of  the 
fmatt  c^linoer,  and  one-fbnrth  of  the 
great  cylinder ,  which  is  a  fpace  equal 
to  one  and  one-founh  of  the  ori- 
cinml  fpace  which  it  filled  ;  there- 
rore  the  fpaces  will  be  as  five  to 
four ;  and  if  tJie  deniity  of  air  is  as  the 
inrerfe  proportion  of  the  fpace  which 
It  occupies,  the  preflure  on  the  great 
ptfton  muft  be  as  four  to  five,  or 
{tha'oP  9000  s  1 600. 

At  one-half  of  the  defcent,  the!  , 

power  will  have  diminiflied  to    J    ^^' ' 

Beeanie  at  this  pofition  the  air  be- 
tveen  the  piftons  occupies  one-half  of 
the  fmall  cylinder  and  one-half  of  the 
great  one,  which  is  a  fpace  equal  to 
one  and  one-half  of  the  fpace  it  filled 
onginally.  The  fpaces  will  ihexe- 
fbre  be  is  fix  to  finir,  and  the  pvif- 
fare  on  the  great  pifloa  aa  fimr  to 
fix,  or  |da  of  3000  ^  1333|. 


At  firft  the  power  will  be 

Secaufe  the  pifton  is  in  equilibrie» 
baring  lOOOlbs.  preffing  upwards,  and 
IpOO lbs.  downwards. 


Ua. 

O 


At  thvee-fourtht  of  the  defcent,! 
die  power  will  be  only      -         J 

Becauie  the  air  muft  now  occupy  on»- 
fimrth  of  the  CdbaII  cylinder,  aad 
three4buitha  of  the  largo  cylinder, 
which  is  a  fpace  equal  to  one  ind 
thxee-lburths  of  the  original  fpace. 
Thus  the  fpaces  will  be  as  feven 
to  four,  and  the  preffure  on  the  great 
pifloB  fd»  of  3000  -B  X143f, 

At  the  bottom  of  the  cylinder,! 

the  power  wUl  be  -  J 

Becanfe  the  air  muft  occupy  tlie  whole 
of  the  laige  cylinder,  a  fpace  equal 
to  twiee  the  fmall  cylinder  which 
it  at  firft  filled.  The  piefline  will 
therefive  be  ^  of  3000. 


II42f 


iOOO 


At  one-fourth,  the  power  will  be      200 

Becaufe  the  equilibrium  does  not  con- 
tinue, and  at  one-fourth  of  the  defcent 
the  preflure  beneath  the  fmall  pifton  is 
reduced  by  the  exp<infion  of  the  air  be- 
tween the  two  piftons  to  four-fifths  of 
1000  s  800  Ihs.,  while  the  preflure 
above  the  pifton  continues  to  be  1000. 
The  power  is,  therefore,  1000  -• 
800  »  300. 


Conbioed  Power  of  both  Fiftona. 


At  firft 


Lha. 

aooo 


At  one-fourth      -    x8oo 


{At  one-half  of  the  defcent,  the  ) 
power  will  have  increafed  to     3 

Becaufe  the  preflure  beneath  is  dimi- 
niflied by  tlie  increafed  rarity  of  the 
air  to  ^9  of  looo  »  666^,  while 
the  downward  preflure  continues  to 
be  1000.  The  power  is  therefore 
1000  —  666f  a  83  If 


333  T 


(  At  three-fourthi  of  the  defcent,  7 
\     the  power  will  be       -  J 

Becdtde  die  preflure  beneath  is  reduced 
by  the  rarity  of  the  air  to  ^hi  of  lOOO 
«  571^;  therefore  the  power  ia 
1000—  571)  a>438f. 


428^ 


Snm 


un  of  the  powers  exerted  by"!        ^^ 
the  great  pifton  in  its  defcent      J  '  ^ 


At  the  bottom,  the  power  will  be       ^00 

Becauie  the  air  beneath  the  pifton  is  re^ 
dnced  to  one-half  of  its  preflure,  or 
500,  which  dedofted  from  lOOO, 
leaves  500. 


At  one-half        •     1666; 


At  three-fourths  •     157  if 


At  the  bottom 


-     1500 


Sum  of  the  powers  of  the  fmalll      ^ 
pifton         .  .  .         }h6i 


Sum  of  the  com.>g     g 


bined  powers 


mmt 


M2 


Novr 


STEAM-ENGINE. 


Now  let  us  confider  how  Mr.  Watt*8  principle  of  expan- 

fioB  would  operate  in  the  fame  circumftances  ;  that  is,  in  a 

cylinder  of  14.14  inches  diameter  ;  which  ig  to  be  f applied 

with  air  of  10  lbs.  preffure  Aw  circular  inch,  until  it  has 

completed  one-half  of  its  defcent,  and  leaving  the  remainder 

of  the  defcent  to  be  accomplifhcd  by  the  expanfion  of  the 

air  already  contained  in  the  upper  half  of  the  cylinder. 

Lbs. 

At  the  beginning,  the  power  of  defcent  will  be  2000 

At  one-fourth,  the  power  will  ftill  be  -  2000 

At  one-half,  the  power  will  be         -  -  2000 

At  three-fourths  of  the  defcent,  the  power  will  be  |  , 

diminifhedto    .  .  -  -  }i333x 

Benufe  the  air  muft  occupy  one-fcninh  of  ihe  length  of 

the  cylinder,  in  addition  to  that  half  of  the  cylinder  which 

•     it  occupied  before  the  expanfion  began  ;  therefore  the 

fpace  is  one  and  a  half  times  the  former,  or  as  three  to 

two,  and  the  prefluie  will  be  two-thirds  of  9000. 

At  the  bottom  the  preiTure  will  be      -  -  1 000 

Becaufe  the  air  is  cacpandad  to  occupy  twice  the  fptce  it 
filled  before. 
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The  fum  total  is  very  nearly  the  fame  as  the  former,  but 
both  are  greater  than  they  {hould  be,  from  the  imperfed 
manner  in  which  we  have  been  obliged  to  make  our  calcu- 
lation, fo  as  to  exprefs  it  in  common  arithmetic,  without 
having  recourfe  to  fluxions,  which  is  the  only  method  of 
treating  quantities  that  are  conftantly  increafing  or  de- 
creafing  by  any  given  law. 

The  fource  of  the  inaccuracy  is  eafily  explained:  at 
firft  we  fet  out  with  the  preflure  at  2000  lbs.  in  Mr.  Horn- 
blower's  engine,  and  did  not  take  into  the  account  that  it  de- 
creafes  at  aS,  until  the  pifton  has  defcended  to  one-fourth, 
but  reafoned  as  though  it  diminifhed  all  at  once  at  that  place ; 
whereas  it  begran  to  diminifli  from  the  very  firft  flarting. 
Here  then  we  havt  taken  a  fmall  quantity  too  much.  In  the 
fame  manner,  our  procefs  takes  no  notice  of  the  diminution 
which  happens  between  one-fourth  and  one-half  of  the  de- 
fcent, or  between  the  other  points  at  which  we  have  chofen 
to  examine  it  1  the  refult  is,  as  if  the  diminution  took  place 
fuddenly  at  each  of  thofe  points.  The  remedy  for  this 
would  have  been  to  have  taken  the  account  at  a  greater  num- 
ber of  places,  as  it  is  by  fluxions  alone  that  we  can  take 
•n  infinite  number,  fo  as  to  obtain  a  true  refult.  Now  in  the 
fecond  calculation  of  Mr.  Watt's  expanfion-engine,  we  have 
taken  a  ftill  lefs  number  of  iteps  for  the  consideration  of 
the  expanfion,  becaufe,  although  there  are  four  ileps  in  the 
proceU,  two  of  them  are  before  the  expanfion  begins. 

This  is  the  reafon  of  the  apparent  difference ;  for  in  reality 
there  is  none  in  the  fum  total  of  the  varying  powers  exerted 
through  the  whole  flroke,  as  will  app>ear  to  any  perfon  who 
will  tsike  the  trouble  to  read  profeflbr  Robifon's  inveftieation. 
But  if  we  confider  the  difference  of  the  manner  in  which  the 
whole  power  is  expended  during  the  fbroke,  we  (hall  fee 
great  reafon  to  prefer  Mr.  Homblower's  method,  from  the 
much  mater  uniformity  of  the  adion  ;  it  begins  at  2000, 
and  ends  at  1500;  whilil  Mr.  Watt's  begins  at  2000,  and  ends 
at  1000 :  hence  the  neceffity  of  thofe  ingenious  contrivances 
ibr  equalizing  the  a6kion  in  Mr.  Watt's  patent  of  1 782.  Mr. 
Homolewer's  is  not  uniform,  but  approaches  uniformity 
more  nearly,  fo  that  he  could  have  carried  the  effed  of  the 
expanfive  principle  much  farther,  in  employing  flronger 
fteam,  than  we  believe  he  ever  propofed  to  do^ 

We  have  been  thus  full  upon  this  fubie^li  becaufe  the 
l^aining  more  power  by  the  ei^panSon  of  air  or  fteam  ading 


in  double  cylinders,  has  been  a  favourite  idea  with  manyt 
and  there  are  no  lefs  than  five  different  patents  for  it,  but 
feveral  of  thefe  -have  been  upon  miftaken  notions  ;  neither 
Mr.  Watt's  nor  Mr.  Homblower's  can  have  any  advantage 
from  (hutting  off  the  air,  or  from  a  double  cylinder,  when 
air  is  ufed  to  prefs  the  pifton  ;  nor  could  they  derive  any  ad- 
vantage from  the  expanfion  of  fteam  in  their  engines,  if  the 
preffure  of  it  was  inverfely  as  the  fpace  it  occupies. 

The  advantage  of  the  expanfive  principle  arifes  wholly 
from  a  peculiar  property  of  fteam,  by  which,  when  fuffered 
to  expand  itfelt  to  fill  a  greater  (pace,  it  decreafes  in  pref- 
fure or  elaftic  force  by  a  certain  law,  which  is  not  fully- 
laid  down ;  that  is,  the  relation  between  its  expanfive  force 
and  the  fpace  which  it  occupies  is  not  clearly  decided :  but  Mr. 
Woolf  has  found  that,  by  applying  thefe  properties  in  their 
f  uUeft  extent  to  the  double  cylinder  engine,  he  can  make  moft 
important  improvements  in  the  effe^s  which  can  be  obtained 
from  any  given  quantity  of  fuel.  Steam  is  a  fluid  fo  differ- 
ent from  air,  as  to  have  no  one  property  in  common  wi^  it, 
except  elafticity.  This  elafticity  is  wholly  derived  from 
the  quantity  of  heat  which  k  contains,  and  its  force  in- 
creafes  and  diminiflies  with  the  quantity  of  heat  $  but  by 
what  law  it  increafes  or  diminifhes  we  are  uncertain,  becaufe 
we  have  no  meafure  of  the  a£^ual  quantity  of  heat  which  it 
contained  in  fteam  of  any  g^ven  elaftic  force.  All  we  know 
with  certainty  is  what  is  Itated  in  our  table  of  expanfion, 
viz.  that  water,  being  converted  into  fteam,  and  confined 
in  a  clofe  veffel,  when  heated  until  the  thermometer  indicates 
a  certain  temperature,  will  have  a  certain  preffure  or  elafUc 
force.  But  here  we  muit  obferve,  that  the  thermometer  in- 
dicates only  the  intenfity  of  the  heat,  without  affording  a  di- 
re€t  meafure  of  its  quantity.  When  fteam  is  fuffered  to 
expand  itfelf  into  any  given  fpace,  the  quantity  of  rarefied 
water  which  will  be  foand  to  be  contained  in  any  g^ivexi 
bulk  of  fteam,  in  its  expanded  ftate,  muft  be  undoubt- 
edly proportioned  to  the  quantity  of  water  contained 
in  the  fame  bulk  of  the  fteam,  before  the  expanfion  took 
place,  in  the  inverfe  ratio  of  the  fpace  which  it  originally' 
occupied,  and  that  fpace  which  it  fills  when  expanded ;  but 
we  cannot  fay  that  this  is  the  cafe  with  heat;  and  it  is 
the  quantity  of  heat  alone  which  determines  the  elaftic 
force. 

We  believe  that  in  pradice  Mr.  Homblower  was  not  able 
to  obtain  any  greater  effe^  from  the  application  of  the  ex- 
panfive a6tion  in  two  cylinders,  than  Mr.  Watt  did  in  one 
cylinder.  In  179 1-2,  he  ereded  an  engine  in  Corn- 
wall, at  Tin-Croft  mine,  of  which  the  large  cylinder  was 
27  inches  diameter,  and  worked  with  a  ftroke  of  eight  feet 
long,  and  the  fmall  cylinder  2 1  inches  diameter,  working  with 
a  fix-feet  ftroke.  The  only  account  we  have  been  able  to 
obtain  of  the  performance  of  this  engine,  is  from  a  pam« 
phlet  publifhed  by  Thomas  Wilfon,  an  agent  of  Meflrs* 
Boulton  and  Watt,  profeffedly  with  a  view  to  prevent  the 
introdudion  of  Mr.  Homblower's  engines  into  that  coun- 
try, in  which  he  makes  it  appear,  that  it  raifed  only 
i|,222|i2olb8*  of  water  one  foot  high  with  each  bufhel 
01  coals. 

In  Mr.  Homblower's  own  account  of  his  engine,  in 
Gregory's  Mechanics,  he  infomiis  us,  that  *<  an  engine  was 
eredked  in  the  vicinity  of  Bath,  fome  years  fince,  on  this 
prindple,  and  under  very  difadvantageous  circumftancet. 
The  engine  had  its  cylinders  19  inches  and  24  inches  dia* 
meter,  with  lengths  of  ftroke  in  each  fuitable  to  the  oc- 
cafion:  ws.  6  feet  and  8  feet  refpefkively.  The  con- 
denfing  apparatus  was  very  bad,  through  a  fear  of  in- 
fringement on  Mr.  Watt's  patent ;  and  tb  greateft  degree 

of 


STEAM-ENGINE. 


ef  Ticnmn  which  could  be  obtaiaedf  was  no  more  than 
•7  incbea  of  mercuiy.  The  engine  worked  four  lifts  of 
piunps  to  the  depth  of  576  feet,  4(00  lbs.  14  ftrokea  in  a 
minute,  6  feet  each,  with  a  cylinder  6  feet  long,  and  19 
inches  diameter,  with  a  gi^at  deal  of  inertia  and  friction 
in  the  rodi  and  buckets ;  Tome  of  the  latter  of  whiSh  were 
not  more  than  3^  inches  diameter :  and  this  it  did,  under  all 
thefe  difadvantageous  circumftances,  with  70  lbs.  of  coal 
(light  cOal)  /^  hour." 

To  reduce  this  to  the  ftandard  of  one  foot  high,  we  muft 
put  the  load  4500  lbs.  x  6-feet  ftroke  s  27,000  lbs.  which 
the  engine  raifed  one  foot  high  at  every  ftroke ;  27,000  lbs. 
X  14  ftrokes/«r  minute  ==  578,ooolb8«  raifed  one  foot  high 
each  minute;  378,000 lbs.  x  60  =  22»68o,ooolbs«  raifed 
one  foot  high  Ur  hour,  or  with  70  lbs.  of  coals.  As  the 
coals  are  ftated  to  be  light,  we  will  take  them  at  only 
S4lbs./«rbufliel,  inftead  of  88  lbs.,  as  Mr.  Smeaton  di^ 
and  fay  as  70 lbs. :  22,68o,ooolbs. ::  84lbs. :  27,2i6,ooolbs. 
of  water  raifed  one  foot  high  with  a  buihel  of  coals,  which 
is  a  very  good  performance,  b.ut  not  greater  than  Mr* 
Watt's. 

In  this  engine,  Mr.  Homblower  (ays  that  two  remarkable 
circumftances  prefented  themfelves  to  ihew  the  advantages 
of  this  application  of  the  principle :  the  one  was,  that  the 
man  w1k>  attended  the  engine  would  fometimes  detach 
the  fmaller  cylinder  from  the  beam,  and  work  only  with 
the  large  one,  and  then  the  boiler  would  fibarcely  raife  fteam 
enough  to  keep  the  engine  going ;  but  no  fooner  was  the 
fmall  cylinder-rod  attached  to  the  beam,  than  the  engine 
refumed  its  wonted  adivity,  and  the  fteam  would  blow  up 
the  fafety-valve. 

The  next  circumftance  is,  that  when  the  detent,  which 
kept  the  exhaufting-valve  (hut,  happened  to  mifs  its  adion» 
the  pifton  would  be  checked,  as  it  were,  not  being  per- 
mitted to  rife  through  the  whole  of  the  returning  ftroke ; 
and  it  would,  as  by  an  inftruftive  nature,  come  down  again 
and  again,  until  the  detent  performed  its  office,  which  is  a 
pradncal  argument  for  the  power  of  the  engine  at  the  ter- 
mination of  its  ftroke. 

In  1792,  Mr.  Homblower  made  application  to  parlia- 
ment for  an  eztenfion  of  the  term  of  his  patent,  but  it  was 
not  granted;  and  he  was  profecuted  by  Meffi*s.  Boulton 
and  Watt  for  infringement  on  their  patent  in  ufing  the 
condenfer  and  air-pump.  We  believe  none  of  thefe  en- 
gines have  been  ereded  iince  the  expiration  of  Mr.  Watt's 
patent  in  1800,  until  Mr.  Woolf  took  up  the  fubje^  of 
double-cylinder  engines. 

Mr.  WodpiDwbU'CyinderExptmJimii-Eni^.—lxk  1804 


Mr.  Arthur  Woolf  had  a  patent  for  improvements  in  fteam* 
engines.     The  fpecification  of  his  invention  ftates,  that  he 
has  afcertained  by  adual  experiment,  and  reduced  to  prac« 
tice,  the  following^  particulars  refpeding  the  exjpanfibilitf 
of  fteam.    That,  in  praftice  it  is  found  that  fteam,  aft« 
ing  with  the  expanfive  force  of  four  pounds  preflure /er 
fquare  inch  againft  a  fafety-valve  expofed  to  the  atmofphere* 
is  capable  of  expanding  itfelf  to  four  times  the  volume  it 
then  occupies,  and  ftill  to  be  equal  to  the  preflure  of  the 
atmofphere :    that,    in  like  manner,   fteam   of  the  force 
of  five  pounds  the  fquare. inch,  can  expand  itfelf  to  five 
times  its  volume ;  and  that  malles  or  quantities  of  fteam  of 
the  like  expanfive  force  of  fix,  feven,  eight,  nine,  or  ten 
pounds  preffure  per  fquare  inch,  can  expand  to  fix,  feven^ 
eight,  nine,  or  ten  times  their  volume,  and  ftill  be  refpee« 
tively  equal  to  the  atmofphere,  or  capable  of  producing  a 
fufficient  aftion  againft  the  pifton  of  a  fteam-engine,  to 
caufe  the  fame  to  rife  in  the  atmofpheric  engine  of  New- 
comen  with  a  counterpoife,  or  to  be  carried  vito  the  vacu- 
ous part  of  the  cylinder  of  the  improved  en^ne,  firft 
brought  into  effeft  by  Mr.  Watt :  that  this  ratio  is  pro* 
greffive,  and  nearly^  if  not  entirely,  uniform ;  fo  that  fteam 
preffing  with  the  expanfive  force  of  2o»  30, 40,*or  50  pounds 
the  fquare  inch  againft  a  conmion  fafety-valve,  will  expand 
itfelf  to  20,  30,  40,  or  50  times  its  volume ;   and  that, 
.  generally,  as  to  ^all  the  intermediate  or  higher  degrees  of 
daftic  force,  the  number  of  times  which  fteam  of  any  temc 
perature  and  force  can  expand  itfelf,  is  nearly  the  fame  as 
the  number  of  pounds  it  is  able  to  fuftain  on  a  fquare  inch 
expofed  to  the  common  atmofpheric  counter-prefiure ;  pro* 
vi^d  always,  that  the  fpace,  place,  or  veflel,  in  widen  it 
is  allowed  to  expand  itfelf,  be  kept  at  the  fame  tempera- 
ture as  that  of  the  fteam,  before  it  is  allowed  room  to 
expand.  * 

Refpe&ing  the  different  degrees  of  temperature  required 
to  bring  fteam  to,  and  maintain  it  at,  different  expanfive 
forces  above  the  weight  of  the  atmofphere,  Mr.  Woolf 
ftates  that  he  has  found  by  adual  experiment,  fettin^  out 
from  the  boiling  point  of  water,  or  212^  of  Fahrenheit,  at 
which  degree  fteam  of  water  is  only  equal  to  the  preffure  of 
the  atmoiphere ;  that,  in  order  to  give  an  incresded  elaftie 
force  equal  to  five  pounds  on  eadi  fquare  inch,  the  tem* 
perature  muft  be  raifed  to  about  227^^,  when  it  will  have  ac- 

Suired  a  pOwer  to  expand  itfelf  to  five  times  its  volume,  and 
ill  be  equal  to  the  atmofphere,  and  capable  of  being  applied 
as  fuch  m  the  working  of  fteam-eogines,  according  to  hia 
invention.  Various  other  preffures,  temperatures,  and  ex- 
panfive forces  of  fteam,  are  (hewn  in  the  following  table* 


Woolf 's  Table  of  the  relative  Preffures  per  fquare  Inch :  the  Temperature  and  Expanfibility  of  Steam  at  Degrees  of 
Heat  above  the  boiling  Point  of  Water,  beginning  with  the  Temperature  of  Steam  of  an  elailic  Force  equal  to  five 
Pounds  per  fquare  Inch ;  and  extending  to  Steam  able  to  fuftain  forty  Pounds  on  the  fquare  lacht 


Povnds  per 
i^utre  loch. 


Steam    of   an  elaftic 
force  predominating 
over  the  preffure  of  ^ 
the  atmoiphere  up- 
on a  fafety-valve 


I 


I 

7 
8 

9 
10 

^5 

20 

30 
35 
40 


requires  to  be 
maintained  by 
a  temperature 
equal  to  about 


Dttrect 

of  Heat. 


1 


and,  at  thefe  refpec- 
tive  .  degrees  of 
heat,  fteam  can 
expand  itfelf.  to 
about 


I 


5 
6 

7 
8 

9 
10 

15 

20 

25 
30 
35 


I 


times  its  volume,  and 
continue  equal  in 
elafticicy  to  the 
preffure  of  the  at- 
mofphere. 


And 
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Aad  fo  i&  like  manner,  by  fmall  additions  of  temperature*  an  between  the  bottom  of  the  Itfger  cylinder  and  the  coodenfer 

expanfive  power  may  be  given  to  fteam  to  enable  it  to  expand  is  to  be  cut  off»  and  the  foam  which,  in  the  downward  ftroke 

to  gOf  60f  709  8o>  9O9  ioo»  20O9  30O9  or  more  times  its  volume,  of  the  engine,  filled  the  upper  part  of  the  larger  cylinder^ 

without  any  limitation  but  what  is  impofed  by  the  frangible  fuffered  to  flow  off  to  the  condenfer*    The  engme  vnll  then 

nature  of  every  material  of  which  boilers  and  other  parts  of  make  its  upward  ftroke  from  the  preffure  of  the  ftnm  in 

fteam-engines  can  be  made.    And  prudence  didates,  that  the  the  top*  of  the  fmall  cylinder,  ading  beneath  the  pifton  of 

expanfive  force  fhould  never  be  carried  to  the  utmoft  which  the  great  cyfinder,  and  fo  on  altematuy,  admitting  the  fteam 

the  materials  can  bear,  but  rather  be  kept  confiderably  to  the  diffemit  fides  of  the  fmaller  piftoo,  while  the  fteaoa 

within  that  limit.  laft  admitted  into  the  fmaller  cylinder  pafles  alternately  to 

Having  thus  explained  the  nature  of  his  difcovery,  Mr.  the  different  fides  of  the  larver  pifton  in  toe  larger  cylinders  | 

Woolf  proceeds  to  give  a  defcription  of  his  improvements  the  top  and  bottom  of  which  are  at  the  fame  time  made  to 

grounded  thereon.  communicate  alternately  with  the  condenfer. 

If  the  engine  is  conftruded  originally  with  the  intention  In  an  engine  working  in  the  manner  juft  defcribed,  while 

of  adopting  thefe  improvements,  it  ought  to  have  two  Ream-  the  fteam  u  admitted  on  one  fide  of  the  pifton  into  $he 

cylinders  of  different  dimenfions,  and  proportioned  to  each  fmaller  cylinder,  the  fteaun  on  the  other  fide  has  room  made 

other,  according  to  the  temperature,  or  the  expanfive  force  for  its  admiffion  into  the  largrer  cybnder,  on  one  fide  of  its 

determined  to  be  communicated  to  the  fteam  made  ufe  of  pifton,  by  the  condenfation  taking  place  on  the  other  fide  of 

in  workin?  the  engine  ;  for  the  fmaller  fteam-veffel  or  cy->  the  large  pifton  which  is  open  to  the  condenfer ;  and  that 

Under  muft  be  a  guide  for  the  larger.     For  example ;  if  wafte  of  fteam  vdiich  takes  place  in  engines  worked  only  by 

fteam  of  forty  pounds  the  fquare  inch  is  fixed  on,  then  the  the  expanfive  force  of  fteam,  from  Ikeam  paffing  the  pifton, 

fmaller  cylinder  fhould  be  at  leaft  one-fortieth  part  the  con-  is  prevented ;  for  all  fteam  that  paffes  the  pifton  in  the  unaHer 

tents  of  the  larger  one.     Each  cylinder  fhould  be  furnifhed  cylinder  is  received  into  the  larger. 

with  a  pifton,  and  the  fmaller  cylinder  fhould  have  a  com*  In  fuch  an  engine,  where  it  may  be  more  convenient  for 
'munication,  both  at  its  top  and  bottom,  (top  and  bottom  any  particular  purpofe,  the  arrang^ent  maybe  altered,  and 
being  here  employed  merely  as  relative  terms,  for  the  cylin-  the  top  of  the  fmaller  made  to  communicate  with  the  top  of 
ders  may  be  worked  in  a  horizontal,  or  any  other  required  the  larger  cylinder ;  in  which  cafe  the  only  difference  will  be» 
pofition,  as  well  as  vertical,)  with  the  boiler  which  fup-  that  when  the  pifton  in  the  fmaller  cylinder  defcends,  that 
plies  the  fteam ;  and  the  communications,  by  means  of  in  the  larger  vrill  afcend,  and  vice  verja ;  which,  on  fome 
cocks  or  valves  of  any  conftnidion  adapted  to  the  ufe,  are  occafions,  may  be  more  convenient  than  to  have  the  two 
to  be  alternately  opened  and  fhut  during  the  working  of  the  piftons  moving  in  the  fame  direction, 
engine.  The  top  of  the  fmall  cylinder  fhould  have  a  com-  This  engine  is  exa6Uy  the  fame  in  its  adion  as  Mr»  Horn* 
munication  with  the  bottom  of  the  larger  cylinder,  and  the  blower's,  which  we  have  before  defcribed.  The  novelty  con- 
bottom  of  the  fmaller  one  with  the  top  of  the^  larger,  vrith  fifts  in  the  application  of  fteam  of  a  high  preflure  thereto,  aad 
proper  means  to  open  and  fhut  thefe  alternately  by  cocks,  in  proportioning  the  capacities  of  the  two  cylinders  to  the  ex* 
iralves,  or  any  other  well-known  contrivance.  And  both  panfibility  of  the  fteam,  according  to  his  table.  But  Mr.  W. 
the  top  and  bottom  of  the  larger  cylinder  fhould,  vrhile  the  goes  on  to  ftate,  that  effedual  means  muft  be  ufed  to  keep 
engine  is  at  work,  communicate  alternately  with  a  condenfing  up  the  requifite  temperature  in  all  parts  of  the  apparatoa 
veffel,  into  which  a  jet  of  water  is  admitted  to  haften  the  into  which  the  fteam  is  admitted,  and  in  which  it  is  not  tn- 
condenfation  ;  or  the  condenfing  veffel  may  be  cooled  by  tended  to  be  condenfed ;  and  here  it  may  be  proper  to  ftate^ 
anyother  means  calculated  to  produce  that  effe&.  that  inftead  of  the  ufual  means  of  accomphfhing  this,  by 

T*hings  being  thus  arranged,  when  the  engine  is  fet  to  inclofing  them  in  the  boiler,  or  in  a  fteam-cafe  communw 

work,  fteam  of  a  high  temperature  is  admitted  from  the  boiler  eating  with  the  boiler,  a  feparate  fire  may  with  advantage 

to  MiGt  by  its  elaftic  force  on  one  fide  of  the  fmaller  pifton,  be  made  under  the  fteam-cafe  containing  the  cyHndera^ 

while  the  fteam  which  had  laft  moved  it  has  a  communication  which  in  that  event  will  become  a  fecond  boiler,  and  muft 

with  the  larger  fteam-veffel  or  cyUnder,  where  it  follows  the  be  furnifhed  with  a  fafety- valve,  to  regulate  the  temperature* 

larger  pifton,  now  moving  towards  that  end  of  its  cylinder  By  means  of  the  laft-mentioned  arrangement,  the  fteam  from 

which  is  open  to  the  condenfing  veffel.     Let  both  piftons  the  fmaller  cylinder  or  fteam-meafurer  may  be  admitted  into 

end  their  nroke  at  one  time,  and  let  us  now  fuppofe  them  the  larger  cylinder,  when  kept  at  a  higher  temperature  than 

both  at  the  top  of  their  refpe^ve  cylinders,  ready  to  de-  the  fteam  in  the  fmaller  cylinder,  by  which  its  power  to  ex* 

fcend ;  then  the  fteam  of  forty  pounds  the  fquare  inch,  en-  pand  itfelf  may  be  increafed;  and,  on  the  contrary,  by  keeping 

tering  above  the  fmaller  pifton,  will  carry  it  downwards ;  the  larger  cyUnder  at  a  lower  temperature  than  the  fmaller^ 

while  the  fteam  below  it,  inftead  of  being  allowed  to  efcape  its  expanfibility  will  be  leffened,  which,  on  particular  occafions^ 

into  the  atmofphere,  (A*  applied  to  apy  other  purpofe,  will  and  for  particular  purpofes,  may  be  defirable.    In  every  cafe^ 

pafs  into  the  larger  cyhnder  above  its  pifton,  which  will  make  care  muft  be  taken  that  the  boUer,  or  cafe  in  which  tne  cy- 

its  downward  ftroke  at  the  fame  time  that  the  pifton  of  the  linder  is  inclofed,  the  fteam-pipes,  and  generally  all  the  parts 

fmaller  cylinder  is  doing  the  fame  thing  ;  and  while  this  goes  expofed  to  the  adion  of  the  expanfive  force  of  the  fteam, 

on,  the  fteam  which  laft  filled  the  larger  cylinder  in  the  up-  fhall  have  a  ftrength  proportioned  to  the  high  preflure  to 

ward  ftroke  of  the  engine  will  be  pafting  into  the  condenfer,  which  they  are  to  he  expofed. 

to  be  condenfed  during  the  downward  ftroke.     When  the  It  is  not  advifable  that  the  proportion  of  the  capacity  of 

piftons  in  the  fmaller  and  larger  cylinder  have  thus  been  the  fmaller  cylinder  or  fteam-meafurer,  to  the  capacity  of  the 

made  to  defcend  to  the  bottom  of  their  refpedive  cylinders,  larger  or  working  cylinder,  fhould  in  any  cafe  be  fmaller 

then  the  fteam  from  the  boiler  is  to  be  fhut  off  from  the  top,  than  the  proportion  of  the  expanfion  of  the  fteam  which  is 

and  admitted  to  the  bottom  of  the  fmaller  cylinder.     The  to  be  ufed  in  it,  as  we  have  ftated ;  yet  in  the  making  of  it 

communication  between  the  bottom  of  the  fmaller  and  the  largrer,  ^onfiderable  latitude  may  be  allowed ;  for  example, 

top  of  the  larger  cylinder  is  alfo  to  be  cut  off ;  and  the  com-  with  fleam  of  forty  pounds  the  fquare  inch,  a  fmall  cylinder 

munication  is  to  be  opened  between  the  top  of  the  fmaller  or  meafurer  of  one-twentieth,  or  even  larger,  inftead  of  one 

and  the,botto;n  of  the  larger  cylinder*    The  conununication  of  fortieth  the  capacity  of  the  larger  or  working  cylin- 

deo 


STEAM-ENGINE. 

ind  fi>  with  fteam  of  any  giten  ftrenfftli.    And  in  with  oil»  waxi  fufible  metal,  or  mercury.    He  alfo  pro- 

siany  cafes,  it  may  be  adfifable  that  this  (hould  be  the  cafe»  pofes  a  method  of  preventing  the  paiTaee  of  any  of  the 

bccmufe  of  the  difficulty  of  preventing  fome  wafte  of  fteamt  fteam  from  that  fide  of  the  pifton  which  is  a6ted  upon  by 

<v  partial  condenfation,  which  might  leflen  the  rate  of  work-  the  fteam,  to  the  other  fide»  which  is  open  to  the  con- 

mgy  if  not  allowed  for  in  the  fize  of  the  fmall  cylinder  or  denfer.     In  thofe  fteam-engines  which  a6t  as  double  engines, 

fbeam-meafarer.  he  effe^  this  by  employmg  upon,  or  about  the  pifton,  a 

In  all  cafes  when  the  engine  is  ready  for  working,  what-  column  of  mercury,  or  fluid  metals,  in  an  altitude  equal 

ever  may  be  the  proportion  that  has  been  adopted,  or  in-  to  the  prelTure  of  the  fteam.     The  efficacy  of  this  arrange- 

tcnded  to  be  worked  with,  it  fliould  have  its  power  tried  by  ment  will,  he  fays,  appear  obvious,  from  attending  to 

altering  the  load  on  the  vsdve  that  afcertains  the  force  of  the  what  takes  place  in  the  working  fuch  a  pifton.     When 

in  order  that  the  ftrengrth  of  fteam  beft  adapted  for  the  pifton  is  afcending,  that  is,  when  the  fteam  is  zd* 


the  engine  may  be  afcertained,  for  it  may  turn  out  to  be  ad-  mitted  below  it,  the  (pace  on  its  upper  fide  being  open 

vanti^(eoa9,  that  the  fteam  (hould  be  employed  in  particular  to  the  condenfer,  the  fteam,  endeavouring  to  pafs  up  by 

cngiaet  of  an  elaftic  force,  fomewhat  over  or  under  what  the  fide  of  the  pifton,  is  met,  and  efficCTually  prevented 

firft  intended.  by  the  column  of  metal,  equal  or  fuperior  to  it  in  pref- 


Mr.  Woolf  alfo  ftates,  that  Mr.  Watt's  engines  may  be  fure ;  and  during  the  down  ftroke  no  fteam  can  pombly 

inrovcd  by  the  application  of  his  difcovery  in  makinc  the  pafs  vnthout  firft  forcing  all  the  metal  through. 
bo&er,  and  the  fteam-cafe  in  which  the  vrorking  cylinder  is  in-        In  working  what  is  culed  a  fingle  engine,  a  lefs  confider* 

AAA,  much  ftronger  than  ufual,  and  by  altering  the  ftruc-  able  altitude  of  metal  is  required,  becaufe  the  fteam  always 

tare  and  dimenfions  of  the  valves  for  admitting  fteam  firom  a6is  on  the  upper  fide  of  the  pifton  ;  and  in  this  cafe,  oil  or 

the  boiler  into  the  cylinder  in  fuch  a  manner,  that  the  fteam  wax,  or  fat  of  animals,  or  fimilar  fubftances  in  fufficient  quan- 

y  be  admitted  very  gradually  by  a  progreffive  enlarge-  tides, will anfwer the purpofe.  Butcaremuft  betaken, either 

it  of  the  aperture,  fo  as  at  firft  to  wire-draw  the  fteam,  and  in  the  double  or  fingle  engine,  when  working  with  this  pifton. 


afterwards  to  admit  it  more  freely.     The  reafon  of  this  that  the  outlet  which  conveys  the  fteam  to  the  condenfer 

mecantion  is  this,  that  fteam  of  fuch  elaftic  force  as  Mr.  (hall  be  fo  fituated,  and  of  fuch  a  fize,  that  the  fteam  may 

Woolf  propofes  to  employ,    if  admitted   fuddenly   into  pafs  freely,  without  forcing  before  it,  or  carrying  with  it, 

the  cylinder,  would  ftrike  the  pifton  with  a  force  that  any  of  the  metal,  or  other  fubftance  employed,  that  may 

WDold  endanger  the  fafety  and  durability  of  the  engine,  have  paffed  by  the  pifton :    and  at  the   tame  time   pro- 

The  aperture  allowed  to  the  valve  for  admitting  fteam  into  vidin?  another  exit  for  the  metal,  or  other  fubftance  col« 

the  cyiinder,  or  cylinders,  (hould  be  regulated  by  the  fol-  le&ed  at  the  bottom  of  the  cyUnder  to  convey  the  fame 

lowing  confideration.     If  the  intention  is,  that  the  engine  into  a  refervoir  kept  at  a  proper  heat,  whence  it  is  to  be 

ftottld  work  wholly,  or  almoft  wholly,  by  condenfation,  the  returned  to  the  upper  fide  of  the  pifton  by  a  fmall  pump» 

in  paffing  into  the  cylinder,  (hould  be  forced  to  wire-  worked  by  the  engine,  or  by  fome  other  contrivance.     In 


itfdf  only  fo  much,  that  the  pifton  may  perform  the  order  that  the  fluid  metal  ufed  with  the  pifton  may  not 

tHiole,  or  a  great  part  of  the  ftroke,  by  the  time  that  the  be  oxydated,  fome  oil  or  other  fluid  fubftance  is  always  to  be 

iatended  quantity  of  fteam  has  been  admitted  into  the  kept  on  its  furface,  to  prevent  its  coming  in  contadl^with 

eylinder*     For  example,  when  fteam  of  forty  pounds  on  the  the  fteam  :   and  to  prevent  the  neceffitv  of  employing  a 

fqnare  inch  is  uCed,  fuch  a  quantity  of  it  muft  be  allowed  large  quantity  of  fluid  metal,  although  the  pifton  muft  be 

to  enter  as  Ihall  be  equal  to  one-fortieth  of  the  capacity  of  as  thick  as  the  depth  of  the  column  required,  the  diameter 

the  cylinder,  and  fo  in  proportion  when  fteam  of  any  other  need  be  only  a  little  lefs  than  the  fteam-velFel,  or  working 

force  is  employed ;  and  when  the  requifite  quantity  has  been  cylinder,  excepting  where  the  packing,  or  other  fitting,  li 

admitted,  the  fteam  is  to  be  (hut  off  till  the  proper  moment  neceffary  to  be  applied ;    fo  that,  in  fad,  the  column  of 

lor  admitting  a  frefh  quantity;     But  if  it  is  intended  that  fluid  metal  forms  only  a  thin  body  round  the  pifton. 
advanta^  (hall  alfo  be  taken  of  the  elaftic  force  of  the        We  have  feen  an  engine  of  an  eight-horfe  power  ef  this 

fteam  aSing  on  one  fide  of  the  pifton,  while  condenfation  kind  at  work,  with  a  fluid  metal  on  the  piftons :  it  effec- 

goes  on  on  the  other  fide,  then  the  fteam  muft  be  admitted  tually  prevented  the  leakage.     But  as  it  required  to  have 

freely,  but  ftill  with  caution  at  firft,  for  the  reafon  the  cylinders  twice  as  long  as  ufual,  in  order  to  have  fuf* 


already  mantioned.  ficient  room  for  the  long  or  thick  piftons  which  it  requiredf 

This  latter  is  the  fame  thing  as  Mr.  Watt's  expanfion-  and  as  thefe  piftons  muft  be  of  confiderable  weight,  the 

engine ;  but  with  the  addition  of  gradually  dimini(hing  the  method  is  not  at  all  applicable  in  pra^ice ;  and,  inoeed,  the 

aperture  of  the  fteam-valve  as  the  pifton  defcends,  inftead  increafe  of  the  bulk  of  the  moving  parts  is  fuch  as  to  coun* 

of  ftopping  it  altogether  at  a  certain  portion  of  the  defcent,  terbalance  the  advantage,  which  is  confined  to  the  faring  of 

by  which  means  the  adion  of  the  engine  is  rendered  more  fteam  by  leakage :  for  the  fri£tion  muft  be  greater  than  in 

nniform.     We  think  that,  by  regulating  the  defcent  of  the  another  engine,  becaufe  the  pifton  muft  be  packed  as  tight 

▼alve  by  an  accurate  movement,  a  very  good  eSt€t  may  be  as  ufiial,  to  be  able  to  fuiiain  a  colunm  of  fluid  metal» 

produced  in  this  manner,  without  the  complication  of  two  which  muft  be  more  than  equal  in  preffure  to  that  of  the 

cylinders  or  other  parts ;  the  only  objefkion  is,  that  if  at  fteam ;   and  when  the  fteam  preifes  upon  the  pifton,  the 

any  time  the  valve  (hould  be  fully  opened  by  accident,  the  prelTure  of  the  fluid  metal  to  leak  by  the  pifton  muft  be 

prefiure  might  fuddenly  become  fo  great,  from  the  ftrone  double  that  of  the  fteam :  alfo,  the  mdion  of  fo  great  a 

fteam  ading  upon  the  full  fnrface  of  the  pifton,  as  to  break  furface  of  fluid  metal  prefling  againft  (he  infide  of  the 

the  engine  to  pieces.  cylinder  is  very  gpreat. 

In  1805,  Mr.  Woolf  took  out  a  fecond  patent  for  further        In   i8io»   Mr.  Woolf  had  a  third  patent,   the  objeft 

iaaprovements,  in  which  he  propofes,  as  before,  to  apply  of  which  is  to  prevent  the  wafte  of  fteam,  from  leakage 

fee  to  the  cylinder  itfelf,  to  heat  the  fteam  after  it  is  thrown  by  the  pifton. .    For  this  purpofe,  he  does  not  allow  the 

into  the  working  cylinder ;  and  this  was  to  be  done  by  a  fteam  to  come  to  the  pifton  at  all,  but  caufes  it  to  aft 

fee  being  placed  beneath  the  cafe  containing  the  cylinder :  in  a  difierent  veflel,  and  tranfmits  the  adion  thereof  to 

tfe  fpaoe  between  the  <afe  and  the  cylinder  was  to  be  filed  the  pifton  by  ofl  or  fliud  mebd :  thus,  at  the  fide  of  the 
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cylinder,  he  places  a  iepante  vefiel,  communicating  with  Tariation  io  the  perfbnnaiice  of   different  ftem^cnguie^ 

the  lower  part  cf  the  cylinder  by  a  large  pipe  or  paffage  which  are  conftruAed  upon  the  fame  prtnciplct  and  workiuff 

from  the  bottooi  of  each ;  then  fteam,  being  admitted  into  under  the  fame  advantagety  is  the  fame  as  would  be  found 

this  vefffl,  will  prefs  upon  the  furface  of  the  oil  or  fluid  in  the  produce  of  the  labour  of  fo  many  different  horfest  or 

nietal  contained  in  it,  and  force  the  fame  to  pafs  out  of  that  other  animals,   when  compared  with    their    confumptive 

ireHel  into  the  cylinder,  where  it  will  aA  beneath  the  pifton  food ;  for  the  effeAs  of  different  fteam-engbes  will  vary  at 

to  prefs  the  fame  upwards ;  a  vacuum  being  at  the  fame  much  from  fnudl  differences  in  the  proportions  of  their 

time  made  in  the  upper  part  6f  the  cylinder,  to  give  effeA  parts,  as  the  ftrength  of  animals  from  the  Tigour  of  their 

to  the  preffure.     The  fteam  is  then  made  to  prefs  upon  the  conftitution :  and,  again,  there  vrill  be  as  great  difference* 

upper  furface  of  the  pifton,  which  is  always  covered  with  a  in  the  performance  of  the  fame  engine,  when  in  bad  or  good 

quantity  of  the  fluid ;  and  at  the  fame  time  a  vacuum  is  order,  from  all  the  parts  being  tight  and  well  oiled.  To  as 

made  in  the  feparate  veflel,  fo  as  to  relieve  the  furface  to  move  with  little  friAion,  as  there  is  in  the  labour  of  an 

thereof  from  all  preffure :  in  confequence,  the  pifton  is  made  animal,  from  his  being  in  goo4  or  bad  health,  or  exceiGvelr 

to  defcend.     It  is  evident  that  the  pifton  muft  be  {>acked  fatigrued ;  but,  *in  all  cafes,  there  will  be  a  maximum  whicn 

fo  tight  as  to  fuffer  none  of  the  fluid  to  pafs  by  it ;  but  this  cannot  be  exceeded,  and  an  average  which  we  ought  alwaya 

is  eafy,  in  comparifon  with  the  difficulty  of  making  a  pack-  expeA  to  attain* 

ing  fufficientl^  tight  to  refift  the  paffage  of  fteam,  parti-        Plate  V.  £^.  3.  is  a  (ketch  to  fliew  the  arrangement  of 

cularly  when  it  is  fo  rare  as  the  expanded  fteam  which  Mr.  the  valves  and  cylinders  of  thefe  two  engines  :  A  is  the  large 

Woolf  fometimes  ufes  in  his  engine.     The  feparate  veffel  cylinder,  and  B  the  little  cylinder,  each  iuclofed  in  its  fteam- 

of  which  we  have  fpoken,  is  in  fome  cafes  to  be  the  jacket  cafe.     The  fteam  is  admitted  from  the  boiler  into  the  fteam- 

or  fpace  which  fnrrounds  the  cylinder,  which  is  then  to  be  cafe  of  the  large  cylinder  A,  by  a  communication  at  C  ;  and 

open  at  bottom.  '  there  is  a  communication  between  this  fteam-cafe  and  that 

This  contrivance  is  ingenious,  but  we  think  the  neceflity  of  the.  fmall  cylinder  ;  fo  that  all  the  fteam  for  the  fupplr 

of  an  additional  cylinder  is  an  objedion  which  will  prevent  of  the  engine  paffes  through  both  of  the  fteam-cafes,  whica 

its  adoption  in  large  engines ;  and  for  fmall  engines  the  ad-  therefore  become  part  of  the  communication  between  the 

vanUgeR  are  not  fo  great.  boiler  and  the  little  cyhnder,  int«  which  the  fteam  is  firfk 

Performance  of  Mr.  Woolf* t  Engine/. — Since  his  firft  pa-  admitted.     D  furniflies  a  communication  for  carrying  back 

tent,    Mr.  Woolf  has  ere^cd  feveral  (mail  engrines,  which  to  the  boiler  any  water  which  may  be  produced  by  conden- 

performed  well,   and  with   an   evident  economy  of  fuel,  fation  in  the  fteam-cafe,  before  the  engine  is  heated  to  the 

But  thefe  engines  being  employed  to  turn  mills,  of  which  proper  temperature.     £  is  the  pipe  from  the  fteam-cafe  to 

the  operations  do  not  afford  lo  exa^  an  eftimate  of  the  iupply   the  engine ;   it  has   a  regulating- valve.     F  is  the 

power  as  the  operation  of  pumping  water,  Mr.  Woolf 's  valve-box  of  the  fmall  cylinder,  the  fpindle  of  the  one  valve 

engines  did  not  come  to  a  dire£l  and  indifputable  compari-  working  through  that  of  the  other ;  and  the  paffage  for 

fon  with  thofe  on  Mr.  Watt's  principle,  until  181 5»  when  the  fteam  from  the  cafe  into  the  fmall  cylinder  is  (ituated 

two  large  engines  were  fet  to  work  in  Cornwall,  at  Wheal  between  the  two  valves.     G  is  the   valve  that  opens  the 

Vor  and  Wheal  Abraham  mines,  for  pumping  water ;  and  communication  between  the  bottom  of  the  fmall  cylinder  B» 

thefe  have  fince  been  regularly  reported  in  Meffrs.  T.  and  and  the   top  of  the   large  cylinder  A,  when   the  pifton. 

J.  Leans  reports,  of  which  we  have  before  fpoken,  and  of  thereof  is  to  be  preffed  down.     H  is  the  valve  that  returns 

which  one  of  the  objeds  was  to  afcertain  the  comparative  the  fteam  from  above  to  below  the  large  pi  lion,  when  the 

merit  of  the  double  and  Angle  cylinder  engines.  pifton   is  to  afcend.     And  I  is  the  exhauftion-valve,  to 

The  report  for  May,  1815,  ftates  the  average  perform-  carry  off  the  fteam  to  the  condenfer. 
ance  of  thefe  two  engines  at  49,980,882  lbs.  hfted  one  foot        When  ^he  engine  makes  its  down-ftroke,  the  upper  valve 

high  for  each  bufliel  of  coals  ;   and  fince  that  time  they  at  F  is  opened,  and  admits  the  fteam  from  the  cafe  to  prefs 

have  done  more  than  co,ooo,ocx>  lbs.  upon  the  fmall  pifton,  the  valve  G  being  opened  at  the  fame 

The  engine  at  Wheal  Vor  has  a  great  cylinder  of  C5  time,  which  fuffers  the  fteam  to  pafs  from  the  under  fide  of 

inches  diameter,  and  9-feet  ftroke ;  and  the  fmall  cylinder  the  fmall  to  the  upper  fide  of  the  large  pifton ;  and  the 

is  about  one-fifth  of  the  contents  of  the  g^reat  one.     The  valve  I  is  opened  to  make  a  paffage  from  beneath  the 

engine  works  fix  pumps,   which,  at  every  ftroke,  raife  a  great  pifton  to  the  condenfer.     Thefe  three  upper  valves^ 

load  of  water  of  57,982  lbs.  weight  7^  feet  high,  which  is  F,  G,  I,  open  at  the  fame  inftaat  of  time, 
the  length  of  the  ftroke  in  the  pumps.     This  makes  a  pref-        When  both  piftons  arrive  at  the  bottom  of  their  refpec- 

fure  of  14.1  lbs. /ifr  fquare  inch  on  the  furface  of  the  great  tive  cytinders,  thefe  three  valves  are  (hut  all  together,  and 

pifton,  and  it  makes  7.6  ftrokes/«r  minute.     With  relped  the  lower  fteam-valve  at  F  is  opened,  to  return  the  fteam 

to  its  confumption  of  coals,  it  raifed,   in  March,  1816,  from  above  to  below  the  fmall  pifton  ;  the  valve  H  doin^ 

48,432,702  lbs.  one  foot  high  with  each  buihel ;   April,  the  fame  to  the  large  cylinder,  and  both  piftons  return  in 

181  ($,  44,000,000  lbs. ;  Mav,  18 16,  49,500,000  lbs. ;  and  equilibrio  bv  the  counter- weight ;  but  the  upper  valve  at 

in  June,  i8i<^  43,000,000  lbs.  F  can  be  mut  off  at  any  part  of  the  ftroke,  according  to 

From  the  fame  reports  we  learn,   that  the  engine  at  the  load  of  the  engine. 
Wheal  Abraham  mine  has  a  great  cylinder  of  45  inches        Thofe  who  are  con  verfant' with  fteam-engines  will  perceive^ 

diameter,   working  with  a  7-feet  ftroke,    at  the  rate  of  from  the  paffing  of  the  fteam,  as  above  delcribed,  from  the 

8.4  ftrokes  per  minute,  under  a  load  of  24,050  lbs.,  which  upper  to  the  lower  fide  of  each  of  the  piftons  refpedively, 

it  raifes  7  feet  at  each  ftroke.     Its  performance  during  the  that  the  engines  at  Wheal  Vor,  and  at  Wheal  Abraham,  are 

above  four  months  was  50,000,000  lbs. ;  507008,000  lbs. ;  at  prefent  working  with  a  fingle  ftroke.     Were  thefe  engines 

in  May,  56,917,312  lbs.,  which,  we  believe,  is  the  greateft  working  double,  the  fleam  would,  on  the  down-ftfoke,  be 

performance  ever  made  by  a  fteam-engine ;   and  in  June,  made  to  pafs,  the  fame  as  before  defcribed,  from  the  under 

51,500,000  lbs.  fide  of  the  fmall,  to  the  upper  fide  of  the  large  pifton,  fteam 

We  have  before  given  a  fimilar  account  of  Mr.  Watt's  from  the  boiler  in  the  mean  time  comine  in  upon  the  fmall 

CDgines  j  but  at  the  fame  time  we  muft  obfenrci  that  the  piftoot  and  the  under  fide  of  the  large  pifton  being  open  to  the 
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cosdenfer;  bnt  on  the  ap-ftxoke»  the  adiou.  would  be 
different  from  what  we  have  deCcribed,  for  the  ibeam  would 
pafa  from  the  top  of  the  IkuJl  cylinder  m  beneath  the  lam 
piftoa,  while  fteam  would  be  admitted  from  the  boim 
under  the  fmall  pifton^  the  top  of  the  large  qriinder  being 
open  to  the  condenfen 

Ztfttj* — The  boilers  which  Mr.  WoM  emploTa  m  his  en- 
gines are  different  from  thofe  of  other  engrines  ^i^ch  work 
with  fteam  of  a  low  preffure^  the  water  being  contained 
in  federal  cylindrfeal  cubes  of  caft-iron,  which  are  filled 
with  water,  and  expofed  to  the  flame  nearly  in  an  hori- 
zontal pofition. 

Mr«  Woolf  has  a  patent  for  this  boiler,  which  the  fpeci- 
fication  ftates  to  confifl  of  two  or  more  cylindrical  veffels, 
properly  conneded  together,  and  fo  difpoied,  as  to  conili- 
tnte  a  ftrong  and  fit  receptacle  for  the  water  intended  to  be 
converted  into  fteam  of  a  temperature  and  under  a  preffure 
unconunonly  high,  and  alfo  to  prefent  an  extenfive  portion 
of  convex  furfiice  to  the  current  of  flame  and  heated  air 
firom  a  fire  ;  likewife  of  other  large  cylindrical  receptacles 
placed  above  the  former  cylinders,  and  properly  conneded 
with  them,  for  the  purpofe  of  containing  rome  water  and 
the  fteam. 

Thefe  cylindrical  veffels  are  fet  in  a  furnace  fo  adapted 
to  them^  as  to  caufe  the  greater  part  of  the  furface  of 
each  of  them,  or  as  much  of  tile  nirface  as  may  be  con- 
venient, to  receive  the  direA  adion  of  the  fire,  or  heated 
air  or  flame. 

Plate  V.figi.  4  and  5,  reprefents  one  of  thefe  boilers 
in  its  moft  fimple  form.  It  confifts  of  eight  tubes,  marked 
Mf  made  of  caft-iron,  or  any  other  fit  metal,  which  are 
each  conneded  with  the  larger  cylinder  A,  placed  above 
them,  as  is  fhewn  in  the  fide  view,  JlT^.  5,  in  which  the  fame 
letters  refer  to  the  fame  parts  as  injfg.  4.  In  j^l^.  5.  is 
alfo  (hewn  the  manner  in  which  the  fire  is  made  to  ad.  The 
fiiel  tefts  on  the  grate-bars  at  B,  and  the  flame,  and  heated 
air,  being  reverborated  from  the  part  above  the  two  firft 
finaller  cylinders,  go  under  the  third,  over  the  fourth, 
onder  the  fifth,  over  the  fixtb,  under  the  feventh,  and  partly 
over  and  partly  under  the  eighth  fmall  cylindric  tube,  aU 
which  tubes  are  full  of  water.  The  direction  of  the  flame, 
mtii  it  reaches  the  laft-mentioned  tube,  is  fliewn  by  the 
dotted  curved  lines  and  arrows.  When  it  has  reached  that 
end  of  the  furnace,  it  is  carried  by  the  flue,  O,  to  the  other 
fide  of  a  wall,  built  beneath  tlie  main  cylinder  A,  in  the 
direftion  of  its  length,  and  the  flame  then  returns  under  the 
oppofite  end  of  tm  feventh  fmaller  cylinder  over  the  fixth, 
nnder  the  fifth,  over  the  fourth,  under  the  third,  over  the 
lecond,  and  partly  over  and  partly  under  the  firft,  when  it 
paffes  into  the  chimney.  The  wall  before-mentioned,  which 
£vides  the  furnace  longitudinally,  anfwers  the  double  pur- 
pofe of  lengthening  tht  courfe  which  the  flame  and  heated 
aur  have  to  travene,  giving  off  heat  to  the  boiler  in  the 
paffage,  and  alfo  of  fecuriug  the  flanges,  or  other  joinings, 
employed  to  tmite  the  fnudler  tubes  to  the  main  cylinder, 
from  being  injured  by  the  fire.  Theends  of  the  fmall  cylindric 
tubes  reft  on  the  brick*work  which  forms  the  fides  of  the 
furnace,  and  one  end  of  each  of  them  is  fumiflied  with  a 
cover,  iecured  in  its  place  by  fcrews  and  a  flanch,  but 
which  can  be  taken  off  at  plealure,  to  allow  the  tubes  to  be 
cleared,  from  time  to  time,  from  any  incruftation  or  fedi- 
ment  which  may  be  depofited  in  them. 

To  any  convenient  part  of  the  main  cylinder.  A,  a  tube 
is  affixedy  to  convey  the  fteam  to  the  fteam-engine.  In 
working  with  fuch  Doiierst  the  water  carried  off  by  evapo- 
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ration  is  replaced  by  water  forced  in  by  the  ufual  means  of 
a  high-preffure  boiler,  that  is,  a  forcinff-pump ;  and  the 
fteam  generated  is  carried  to  the  place  intended  by  meant 
of  pipes  conneAed  with  the  upper  part  of  the  cylinder  A. 
In  the  fpecification,  means  are  pointed  out  for  applying  thia 
plan  to  the  boilers  of  fteam-engines  already  in  ufe,  by 
ranginor  a  row  of  cylinders  beneath  the  prelent  boiler,  and 
connecting  them  with  each  other,  and  with  the  boiler* 
Diredions  are  alfo  eiven  for  conftru6bng  boilers  com- 
pofed  of  cylinders  dilpofed  vertically.  In  every  cafe  the 
tubes  comp'ofing  the  boiler  fliould  be  fo  combined  and  ar- 
ranged, and  the  furnace  fo  confiruded,  as  to  make  the  fire 
and  flame  ad  around  and  over  the  tubes,  fo  as  to  embrace 
the  largeft  pofiible  quantity  of  their  fur&ce.  It  muft  be 
obvious  to  any  one,  that  the  tubes  may  be  made  of  any 
kind  of  metal ;  but  caft-iron  is  the  moft  convenient.  The 
fize  of  the  tubes  may  be  varied ;  but  in  every  cafe,  care  flionld 
be  taken  not  to  make  the  diameter  too  great :  for  it  muft 
be  remembered,  that  the  larger  the  diameter  of  any  fingle 
tube  is  in  fuch  a  boiler,  the  ftronger  it  muft  be  made  in 
proportion,  to  enable  it  to  bear  the  fame  expanfive  force  of 
fteam  as  the  fmaller  cylinders.  It  is  not  eflential,  hov^ever, 
to  the  invention,  that  the  tubes  fliould  be  of  different  fixes ; 
but  the  upper  cylinders,  efpecially  tlie  one  which  is  called 
the  fteam-cylinder,  fliould  be  larger  than  the  lower  ones, 
it  beine  the  refervoir,  as  it  were,  into  which  the  lower  ones 
fend  the  fteam,  to  be  thence  conveyed  away  by  the  fteam- 
pipe.  The  following  general  diredions  are  given  refped- 
mg  the  quantity  of  water  to  be  kept  in  a  boiler  of  this  con- 
ftnidioa ;  viz,  it  ought  always  to  fill,  not  only  the  whole 
of  the  lower  tubes,  but  alfo  the  great  fleam-cytinder  A,  to 
about  half  its  diameter,  that  is*  as  hi^h  as  the  fire  is  al- 
lowed to  reach  ;  and  in  no  cafe  fliould  it  be  allowed  to  g^et 
fo  low,  as  not  to  keep  the  vertical  necks,  or  branches, 
which  join  the  fmaller  cylinders  to  the  great  cyHnder,  full  oJF 
water,  for  the  fire  is  only  beneficially  employed  when  ap- 
plied, through  the  medium  of  the  interpofed  metal,  to  water, 
to  convert  it  into  fteam  ;  that  is,  the  purpofe  of  the  boiler 
would  in  fome  meafure  be  defeated,  if  any  of  the  parts  of 
the  tubes  which  are  expofed  to  the  dired  adion  of  the 
fire,  fliould  prefent  a  furface  of  fteam  in  their  interior,  in- 
ftead  of  water,  to  receive  the  tranfmitted  heat.  This  muft, 
more  or  lefs,  be  the  cafe,  whenever  the  lower  tubes,  and 
even  a  part  of  the  upper,  are  not  kept  filled  with  the 
water. 

Refpediog  the  furnace  for  this  kind  of  boiler,  it  fliould 
always  be  fo  built  as  tp  give  a  long  and  waving  courfe  to 
the  flame  and  heated  air^  forcing  them  the  more  emdualiy  to 
ftrike  againft  the  fides  of  the  tubes  iN^ch  compofe  the 
boiler,  and  fo  to  give  out  the  greateft  poffible  portion 
of  their  heat  before  they  reach  the  chimney.  Unlefs  this 
be  attended  to,  there  will  be  a  much  greater  wafte  of  fuel 
than  neceffary,  and  the  heat  communicated  to  the  con- 
tents of  the  boiler  will  be  lefs  from  a  given  quantity  of 
fuel. 

When  very  high  temperatures  are  not  to  be  employed, 
the  kind  of  boiler  juft  defcribed  is  found  to  anfwer  very 
well ;  but  where  the  utmoft  force  of  the  fire  is  defirable  for 
producing  the  moft  daftic  fteam,  the  parts  are  combined  in 
a  manner  fomewhat  different,  though  the  principle  is  the 
fame.  In  the  Philofophical  Magazine,  vol.  xrii.  p.  40,  are 
a  defcription  and  drawmg  of  a  boiler  of  this  kind,  twa  of 
which  were  ereded  in  i8oa  at  Meffrs.  Meux's  brewery. 

In  every  cafe  Mr.  WooUF  ufes  two  fafety-valves,  at  leaft, 
in  his  apparatus,  to  prevent  accidents ;  a  precaution  which 
cannot  be  too  ftrongly  »forced»  as  it  may  happen,  when 
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but  one  it  employed^  that  by  fome  accident  it  may  get 
locked,  and  the  engrine  and  people  about  it  be  expofed  to 
the  danger  of  an  explofion. 

In  thofe  engines  of  Mr.  Woolf 's  which  we  ha^e  feen,  he 
employs  boilers  like  the  one  defcribed,  viz.  with  two  fmall 
tubes  beneath,  which  are  full  of  water,  and  expofed  to  the 
immediate  adlion  of  the  flame,  communicating  by  perpendi- 
cular necks  or  branches  with  the  large  cylinder  above, 
which  has  water  in  the  lower  part,  and  fleam  in  the 
upper.  The  only  difference  from  what  we  have  above 
delcribed  is,  that  the  lower  and  upper  tubes  are  placed  in 
the  fame  diredion,  inilead  of  being  at  right  angles  to 
each  other;  and  the  flame  proceeds  in  the  diredion  of 
their  length,  initead  of  crofling  them :  the  lower  or  water 
tubes  are  rather  inclined  upwards.,  The  metal  of  thefe 
tubes  is  made  very  thick,  with  a  view  to  ftrength  and 
durability. 

The  idea  of  making  boilers  for  raifing  ftron^  fleam,  by  a 
number  of  fmall  tubes,  which  can  be  made  Rroncrer  than 
one'  large  veflel,  is  not  original  with  Mr.  Woojf ;  Mr. 
filakey,  of  whom  we  have  before  fpoken,  having  propofed 
it  in  a  fmall  trad  which  he  pubhflied  in  French,  at  the 
Hague,  in  1776.  But  his  tubes  were  to  be  placed  over 
each  other,  in  an  inclined  dire£iion ;  and  the  water  being 
admitted  at  the  upper  end,  ran  down  within  the  heated  in- 
clined tubes,  and  became  converted  into  fteam. 

Woolf^s  Regulating  Steam-Valve. — Befides  the  common 
fafety-valves,  Mr.  Woolf  has  alfo  introduced  a  valve  of  a 
new  conftrudion  into  the  fteam-pipe  itfelf,  to  regulate  the 
quantity  that  fliall  pafs  from  the  boiler.  In  fa^,  it  is  a 
felf-a6iing  fl:eam-regulator,  and  extremely  ingenious.  A 
(Jig,  6. )  is  a  part  of  the  great  or  fleam  cylinder  of  one  of 
Mr.  Woolf 's  boilers ;  B  B,  the  neck  or  outlet  for  the  fteam, 
furmounted  by  a  fteam-box  C,  which  is  joined  to  the  neck 
B  B,  by  the  flanges  if,  a.  'The  top  or  cover  of  the  fleam- 
box  C,  marked  with  the  letter  D,  is  well  fecured  in  its 
place,  and  has  a  hole  through  it  for  the  rod  of  the  valve 
to  pafs ;  and  the  interior  of  the  hole  is  formed  to  a  box  to 
hold  a  ftu£Sing,  and  make  the  rod  work  up  and  down  fleam- 
tight;  the  iiuffing  being  kept  in  its  place  by  means  of  a 
collar,  fcrewed  down  in  the  ufual  way,  as  fliewn  in  the 
figure.  By  means  of  a  pin  ^,  and  the  two  vertical  pieces  e^  e, 
the  fliding-valve  rod  is  made  faft  to  m,  which  is  a  clofe 
cover  to  the  hollow  cylinder  nn.  The  cover,  m,  fits 
fleam-tight  into  the  conical  feat,  at  the  upper  end  of  a 
collar  00,  which  is  made  faft  to  the  flange  n/i,  and  defcends 
into  the  neck  of  the  boiler,  forming  a  barrel,  in  which  the 
cylinder  fits  clofe.  The  cylinder,  0  8,  is  open  at  bottom, 
having  a  free  communication  with  the  fteam  in  the  boiler  A  ; 
and  it  has  three  vertical  flits  cut  through  the  fides,  one  of 
which,  S,  is  fhewn  in  the  plate.  The  fum  of  the  area  of 
all  thefe  flits  or  openings  is  equal  to  the  area  of  the  opening 
of  the  feat  or  collar  0  0,  in  which  the  cylinder,  n  »,  works. 

When  the  fteam  acquires  a  fufiBcient  degree  of  elailic 
force  to  raife  the  valve,  (that  is,  the  cylinder  nn,  with  its 
cover  m,  and  the  rod  R,)  together  with  whatever  weight 
the  rod  may  be  loaded,  then  the  openings  S,  rifing  above 
the  fteam-tight  collar  or  feat  0  0,  allow  the  fteam  to  pafs 
into  the  fteam-box  C,  and  to  flow  off  to  the  engine  through 
the  pipe  N.  But  the  quantity  of  fteam  that  paffes  is  pro- 
portioned to  ^he  elaftic  force  it  has  acquired,  and  the  weight 
with  which  the  valve  is  loaded ;  becaufe  the  rife  of  the 
openings,  S,  above  the  collar  oOf  will  be  in  that  pro- 
portion. 

This  valve  may  be  loaded  by  applying  weights  in  any  of 
the  ufual  methods ;  but  Mr.  Woolf  prefers  the  one  fliewn 
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in  the  drawing,  in  which  the  upper  part  of  the  rod,  R,  19 
joined  by  means  of  a  chain  to  a  quadrant  of  a  circle  Q^ 
with  an  arm  projeAing  from  it,  as  reprefented  in  the  plate, 
for  the  purpofe  of  carrying  a  pendulum  weight  Z,  that  ad- 
mits of  being  moved  nearer  to  or  farther  from  the  centre  of 
the  quadrant,  according  as  the  preffure  of  the  valve  is  wiflied 
to  be  increafed  or  dtmmifhed. 

As  the  valve  rifes,  the  weight  moves  upwards  in  the 
arc  nn,  giving  a  continually  increafed  refiftance  to  the 
farther  rifing  of  the  valve,  proportioned  to  the  horizontal 
diftance  of  the  weight  from  the  centre  of  Q,  of  which  the 
weight  attains  a  continual  increafe  by  its  rife  in  the  arc» 
according  to  the  horizontal  diftances  meafured  on  the  line 
Qp,  paffing  through  the  centre  of  the  weight  by  per- 
pendiculars from  the  horizontal  line. 

Thus,  if  the  weight  Z  preffes  down  the  .valve  m,  with 
a  force  equal  to  20  lbs.  on  the  fquare  inch  of  the  aperture 
in  0  0,  in  its  prefent  pofition,  when  it  rifes  to  the  pofition 
at  f,  it  will  prefs  with  a  force  equal  to  30  lbs. ;  and  at  ^ 
with  a  force  equal  to  40  lbs.  on  the  fquare  inch ;  fo  that 
the  rod,  Z,  may  be  made  to  ferve  at  the  fame  time  as  an 
index  to  the  perfon  who  attends  the  fire,  nothing  more  beingr 
neceffary  for  this  purpofe  than  to  graduate  the  arc  defcribed 
by  the  end  of  the  rod  Q  Z,  by  experimental  trials.  In 
the  fide  of  the  fteam-box  C,  there  is  an  opening  N, .  to 
allow  the  fteam  to  pafs  from  it  by  a  pipe  to  the  fteam- 
engine. 

It  is  plain  that  the  adjuftment  of  the  pofitive  preffure  on 
this  valve  can  be  determined  by  Aiding  the  weight,  Z,  of  the 
pendulum  to  a  greater  or  lefs  diftance  from  the  centre  of 
motion.  Again,  to  adjuft  the  rate  of  the  increafing  forces^ 
fo  as  to  correfpond  with  the  increafing  force  of  the  fteanv 
the  radius  of  the  quadrant,  Q,  muft  be  apportioned  to  the 
diameter  of  the  valve,  and  tde  opening  of  the  flits  S,  fo 
that  the  afcent  of  the  weight,  Z,  in  its  quadrant  will  be  cor- 
refpondent  to  the  varying  preffure.  This  adjuftment  mufi 
be  made  as  nearly  as  it  can  be  done  before  the  valve  is  fixed  ; 
and  to  brinor  it  afterwards  to  an  exa6l  regulation,  the  chain 
is  attached  to  the  rod,  R,  by  a  nut  and  fcrew ;  by  means  of 
which,  any  part  of  the  arc  can  be  ufed  that  is  round  moft 
correfpondent  with  the  varying  prefl'ure,  becaufe  the  rate 
at  which  the  refiftance  of  the  lever  increafes  is  more  rapid 
when  the  pendulum  is  near  to  the  perpendicular,  than  wnen 
it  approaches  the  horizontal  pofition. 

The  fame  effe^  may  be  produced,  by  making  the  flits  in 
the  fide  of  the  cylinder  narrower  at  the  lower  part  of  the 
cylinder,  inftead  of  being  parallel. 

Edekrant%*t  Safety-Valve,  —  The  chevalier  Edelcrantz 
cc^ntrived  a  fafety-valve,  fome  years  ago,  which  has  the 
fame  properties  as  Mr.  Woolf 's,  and  is  worthy  of  notice^ 
as  being  more  fimple  in  its  conftrudlion.  A  fmall  brafs  cy- 
Under  is  fixed  on  the  boiler,  and  fitted  with  a  pifton,  which 
moves  with  very  little  fri^lion,  in  order  that  it  may  defcend 
by  its  own  weight,  after  it  has  been  raifed  up,  without^ 
however,  permitting  the  fteam  to  pafs  between  it  and  the 
cylinder  in  any  quantity.  The  lower  part  of  the  cylinder 
communicates  with  the  boiler,  and  the  upper  part  is  clofed 
by  a  fmall  cover  fcrewed  on  to  it,  and  perforated  with  a 
hole,  through  which  the  pifton-rod  paffes  eafily.  This  cover 
ferves  the  double  purpofe  of  guiding  the  rod,  and  pre- 
venting the  pifton  from  being  blown  out.  The  pifton-rod 
is  furnifhed  with  a  flioulder,  which  ferves  to  fupport  dif- 
ferent weights  which  are  placed  upon  it,  and  they  can  be 
changed  at  pleafure.  The  fide  of  the  cylinder  is  pierced 
with  holes  opening  to  the  air :  the  holes  are  very  fmall,  and 
placed  above  each  other  at  the  diftance  of  about  a  line  \  but 

this 


STEAM-ENGINE. 

€lu«  diftance,  as  well  as  the  number  of  them,  is  a  matter  of  we  (hall  notice  fome  others  befide  thofe  of  Mr.  Homblower 

indifference.  and  Mr.  Woolf. 

To  give  an  idea  of  the  effe6l  of  this  fmall  apparatus,  Meffrs.  James  and  John  Roberton  had  a  patent  for  one 

let  UB  luppofe  the  pifton  lowered,  and  loaded  with  any  in  1800.     The  profeffed  obje6fc  of  the  double  cylinder  was 

^weighty  and  that  a  fire  is  kindled  under  the  boiler.     When  to  fave  that  portion  of  fteam,  which  in  the  beft  conftru£ied 

the  Tapour  has  acquired  fufficient  e}afticity  to  raife  the  fteam-engines  efcapes  pait  the  fides  of  the  piiion  in  the 


ghts,  the  pifton  will  afcend ;  and  having  pafTed  the  firft  time  of  working,  and  is  loft  without  producing  any  me- 
hofey  fome  vapour  will  efcape.  chanical  effe6b  whatever.  Mr.  Roberton's  intention  was 
If  this  aperture  be  of  fufficient  fize  for  the  paiTa^e  of  the  to  prevent  fo  great  a  quantity  of  fteam  from  efcaping,  and 
quantity  of  vapour  continually  produced,  the  pifton  will  in  making  the  fteam,  which  a^ually  did  efcape,  aft  on 
remain  there  ftationary,  and  in  a  ftate  of  ofcillation ;  if  not,  another  pifton,  and  add  to  the  power  of  the  engine.  There 
it  will  afcend  above  the  fecond,  third,  &c.  hole ;  and  if  are  two  fteam-cylinders,  with  a  pifton  fitted  to  each ;  the  one 
tbe  intenfity  of  the  fire  is'fufficiently  ftrong,  above  tlie  laft,  cylinder  of  a  fmaller,  and  the  other  of  a  larger  fize.  Thefe 
which  muft  be  made  largrer,  that,  by  giving  the  proper  two  cyhnders  a£l  together  in  producing  the  effeft,  and  are 
means  of  efcape  to  the  vapour,  all  accidents  may  be  pre-  furnifhed  with  a  condenfing  vefTel  and  air-pump,  fimilar  to 
▼ented.  It  is  here  evident,  that  though  the  greater  or  lefs  other  engines.  The  fame  patent  contains  the  defcription 
devation  of  the  pifton,  as  well  as  the  number  of  the  holes  of  the  fmoke-buming  furnace,  which  has  been  very  ex- 
open,  depend  on  the  variations  and  different  intenfities  of  tenfively  ufed. 

the  fire,  thefe  variations,  however,  have  no  influence  on  the  Mr.  William  Deverell  obtained  a  patent  in  1805,  for  im- 

interior  heat,  and  the  elafticity  of  the  vapour  contained  in  provements  in  the  fteam-engine.     He  propofes  to  have  two 

the  digefter,  fince  their  force  is  always  proportioned  to  the  working  cylinders,  placed  near  to  one  another,  each  having  a 


ight  with  which  the  pifton  is  loaded,  and  which  is  con-  pipeofcommunication,withalargevefl'el,  in  which  the  fteam, 

ftant.   This  fafety-pifton  feems  likely  to  afford,  for  delicate  after  palling  from  the  fmall  cylinder,  is  fuffered  to  expand 

experiments,  greater  exaftnefs  than  the  ufual  fafety-valves  itfelf,  before  entering  the  large  cylinder.     The  piftons  in 

hitherto   employed,    with  levers  charged   with  weights  :  the  two  cylinders  work  alternately  up  and  down  by  meant 

for  in  the  whole  courfe  of  the  fpace  which  the  cvhndric  of  valves  or  cocks,  opening  and  /hutting  as  in  the  con|« 

pifton  pafles  over  in  afcending,  the  ftate  of  the  elafticity  moh  engine.     Suppofe  the  fmall  pifton  has  juft  made  a 

of  the  vapour  is  the  fame ;    whereas,   when  the  conical  ftroke,  and  a  pafiage  is  opened  to  the  fteam-veffel  at  the 

Yalve  in  common  ufe  is  once  raifed  up,  nothing  indicates  end  of  the  ftroke ;  at  firft  beginning  to  work  the  engine, 

whether  or  how  much  the  prefent  ftate  of  the  vapour  fur-  the  vefiel  will  be  full  of  fteam  of  about   iSlbs.'preffurei 

pafles  the  firft  effort  it  made  to  open  the  valve.     Befides,  admitted  from  the   boiler,    but   afterwards  will  only  be 

the  diameter  of  the  pifton  being  once  known,  the  force  of  fupplted  by  the  fteam  thrown  into  it  from  the  fmall  cy- 

the  vapour  requifite  for  each  experiment  can  be  eafily  re-  linder.     The  vefTel  fhould  be  about  twenty  times  larger  in 

gulated  and  determined :  if  we  fuppofe,  for  example,  that  capacity  than  the  fmalleft  working  cylinder ;  and  the  hirger 

die  lower  furface  of  the  pifton  is  -rVth  of  a  fquare  inch,  it  is,  the  more  regular  will  be  the  preffure  on  the  great 

each  ounce  of  weight  placed  on  the  (houlder  of  the  pifton-  pifton,  which  is  worked  by  the  fteam  coming  from  the  fteam* 

rod  will  be  eouivalent  to  the  preffure  of  a  pound  on  each  vefTel.     If  the  fteam  in  the  boiler  be  of  54lbs.  preffure  per 

fquare  inch  of  the  furface,  and  To  on  in  proportion.     As  fquare  inch,  the  ratio  of  the  two  working  cyhnders  may  be 

this  preffure  then   remains  conftant,   the  experiment  will  as  i  to  3,  for  then  the  fmaller  one  will  fupply  the  larger 

be  more  determinate,  and  confequently  more  comparative,  with  fteam  of  about  iSlbs.  preffure :  the  proportion,  how- 

The  application  of  this  pifton  to  the  boiler  of  the  fteam-  ever,  may  be  varied,  though  thefe  are  thought  beft  by  the 

engine  needs  no  farther  explanation,  except  that,  in  this  patentee.     The  improvements  here  are  repreiented  to  confift 

cale,  the  diameter  of  the  pifton  muft  be  confiderably  in-  in  the  fteam  going  from  the  fmaller  working  cylinder  to  the 

creafed.      It  feems  here  to  offer  the  fame  advantage  of  fteam-veffel,   and  then  from  the  fteam-veflel  to  the  larger 

greater  uniformity  in  the  force  of  the  fteam,  efpecially  if  working  cylinder,  from  which  it  is  afterwards  drawn  off^ 

the  motion  of  the  pifton  be  employed  to  regulate  the  fire  of  and  condenfed.     By  thefe  means  the  engine  will  be  very 

the  fufnacev  and  to  prevent  the  ufelefs  difperfion  of  the  regular  in  its  operations.     Suppofe  the  fteam  in  the  boilep 

▼apour,  by  preventing  an  excefs  in  the  intenfity  ofthe  fire,  is  at  54lbs.,  the  fmaller  cylinder  will,  at  the  end  of  the 

The  following  apparatus  may  be  ufed  for  this  purpofe.  ftroke,  be  full  of  fteam  of  the  fame  or  nearly  the  fame  force; 

Ijet  the  aperture  of  the  flue  for  the  current  of  air  which  and  the  fteam-veffel  being  full  of  the  fteam  delivered  to  it  by 

maintains  the  combuftion  of  the  fuel  be  prorided  vrith  a  the  former  ftroke  of  the  fmall  cylinder,  at  about  i81bs« 

regifter,  which,  by  rifing  and  falling,   will  open  or  (hut  preffure,  the  communication  is  opened  between  this  veffel  and 

that  paffage  of  air :  if  the  motion  of  the  fafety-pifton  be  the  fmaller  cylinder,  and  the  fteam  in  each  of  thefe  will  b^ 

combined  by  any  means. with  the  regifter,  in  fucn  a  manner  brought  to  nearly  aolbs.  preffure,  which  fteam  will  be  ufed 

that  when  the  former  afcends,  the  latter  defcends,  fo  that  in  the  great  cyhnder  at  the  next  ftroke.     But  at  the  end  of 

wrhen  the  pifton  is  at  its  greateft  elevation,  the  regifter  (hall  each  ftroke  or  the  piftons,  before  the  opening  is  made  be- 

be  entirely  (hut,  it  is  evident  that  fince  the  heat  produced  tween  the  fmaller  cylinder  and  the  fteam-veffel,  the  fteam  in 

depends  on  the  accefs  of  the  air,  the  elafticity  of  the  vapour,  the  fmaller  cylinder  will  be,  as  before  (Uted,  at  about  5Jibs. ; 

being  determined  by  the  weight  on  the  pifton,  will  not  only  in  the  fteam-veffel  it  vrill  be  at  about  i81bs.,  and  in  the  larger 

remain  within  the  bounds  prefcribed  for  it,  but  will  re'gu-  working  cylinder  at  about  iSlbs.  alfo.     Hence  the  medittm 

late  itfelf,  by  preventing  any  more  air  from  entering  the  preffure  on  the  pifton  of  the  fmaller  cylinder  will  be  about 

fomace  than  is  neceffary  to  maintain  its  force.     A  figure,  35lbs.  on  the  inch,  while  the  medium  prefiure  of  the  fteam 

reprefenting  this  ufeful  apparatus  more  minutely,  may  be  on  the  pifton  of  the  great  cylinder  will  be  about  I9lbs.  on 

foond  in  the  17th  volume  of  the  Philofophical  Magazine,  the  inch ;  for  it  will  be  about  2olbs.  at  the  beginning,  and 

p.  1 6a.  about  i8lbs.  at  the  end  of  the  ftroke«     If  the  fteam-veffel 

Before  quitting  the  fuUeft  of  double-cylinder  engines,  be  inade  larger,  the  difference  at  eaoh  end  of  the  ftroke  will 

N  a  not 
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aot  be  fo  peat*    If  the  fteam  was  let  out  at  ;4lb8.  from  the  than  formerly,  to  enable  it  to  fill  the  cylinder  with  a  fpddes 

fmaller  cyuD<ier  to  the  open  air,  there  would  be  but  35^  lbs.  puff,  and  thus  to  difplace  the  air  and  water  in  in  inftant,  be* 

upon  each  inch  of  the  piftoni  in  confequence  of  the  re-a6tion  caufe  the  rapid  motion  of  the  piiton  will  not  allow  fuffident 

of  the  atmofphere,  equivalent  to  about  I5lb9-  per  inch :  thus,  time  for  the  difcharging  to  be  performed  with  weak  fteaniy 

by  letting  the  fteam  pafs  from  the  fmaller  cylinder  to  the  as  is  ufual.     AH  thefe^  circumilances  reduce  the  perfonnaaoe 

fteam-vefTel|  in  (lead  or  letting  it  out  to  the  open  air,  it  Icfes  of  the  engine  with  refpe&  to  coals,  and  the  confumptioii 

about  4lb8.  on  the  inch  of  the  fmall  piiton,  but  it  gains  about  is  very  great  in  companion  with  the  work  they  perform. 

I2lb8.  on  the  inch  of  a  pifton  three  times  as  large;  and  there  Such  engines  adl  very  well  when  the  work  or  refinance  is 

being  but  half  the  fleam  required  in  the  common  way  to  conftantly  the  fame  throughout  the  day ;   but  the  engine 

GOndenfe,  there  mud  of  neceffity  be  a  confiderable  gain.    If  cannot  work  regularly,  except  when  the  counter*weight  of 

the  fri^ion  and  lofs  of  force  be  equal  to  9lb8.  on  the  inch  on  the  connefting  rod  is  equal  to  half  the  defcending  force  of 

the  pifton  of  the  fmaller  cylinder,  there  will  be  but  about  the  pifton,  fo  as  to  make  the  ftroke  upon  the  crank  of  equal 

3olb9.  on  the  inch  neat  power,  when  the  larger  one  will  work  force  in  afcending  and  defcending.     In  breweries,  and  thofe 

about  I  albs,  on  the  inch.     Here  too,  if  the  large  cylinder,  works  which  demand  attention  to  varying  refiftance,  this 

or  pifton,  or  air-pump,  or  condenfer,  fhould  be  out  of  order,  cannot  apply  :  for  iniiance,  when  the  machinery  for  grinding 

the  fmall  pifton  may  ftill  be  worked,  by  difengaging  the  is  difengaged,  or  thrown  off,  if  fomething  does  not  operate 

large  pifton  from  the  beam :  on  the  other  hand,  if  the  fmaller  to  retard  the  effe^  of  the  counter-weight,  the  engine  will  in* 

pifton  be  out  of  order,  the  large  one  may  ftill  be  worked}  creafe  in  its  velocity  beyond  all  bounds,  fo  as  to  work  itfelf 

while  the  other  is  difengaged.     The  fteam-velTel  is  to  be  to  pieces ;  and  as  the  only  remedy  is  to  check  the  quantity 

made  of  wood,  that  it  may  tranfmit  the  heat  flowly,  and  the  of  fteam  at  the  returning  ftroke,  the  difcharge  of  the  air  will 

cylinders  may  be  placed  within  it,  if  found  convenient.  be  interrupted,  and  the  engine  muft  ftop«     Mr.  Watt's  iingle 

We  have  examined  two  engines  of  Mr.  Deverell's  which  engine  accommodates  this  circumftance,  from  the  mode  of 

worked  with  great  regularity,  but  the  nature  of  the  work  difcharging  being  conftant,  and  not  poQible  to  be  effeded 

they  were  performing  did  not  admit  of  any  accurate  efti*  by  the  work  applied  to  it,  whether  it  be  uniform  or  variable; 

mate  of  their  power.     The  quantity  of  fuel  they  confumed  hence,  to  leflen  the  momentum  of  the  counter-weight,  it  is 

was  but  fmall.     We  are  difpofed  to  think  the.  addition  of  only  to  check  the  entrance  of  the  iieam  by  any  contrivance 

the  fteam-veftel  for  the  fteam  to  expand  itfelf  in,  is  adyan-  that  will  prevent  the  valve,  which  admits  fteam  to  enter  above 

tageous  in  regulating  the  preflure,  provided  the  heat  is  kept  the  pifton,  from  opening  to  its  greateft  limits, 
up ;  and  for  this  purpofe,  the  fl»am-veflel  in  one  of  .tlie        Mr.  Watt,  for  fome  years  vter  the  firft  introdudion  of 

engines  we  fpeak  ot  was  indofed  in  the  boiler,  and  we  think  his  engines,  was  fo  fully  occupied  in  fubftituting  them  for  the 

would,  in  that  cafe,  receive  a  conftant  addition  of  heat  to  the  large  atmofpheric  engine^  at  mines,  where  the  expeace  of 

expanded  fteam  within  it,  which  we  believe  is  effential  to  fuel  was  threatening  to  put  a  ftop  to  their  proceedings,  that 

all  thefe  kinds  of  engines.     See  the  fpecification  at  large  in  be  found  no  leifure  for  new  fpeculations  ;  and  although  the 

the  Repertory  of  Arts,  vol.  viii.  p.  81.  advantages  of  applying  engines  on  his  principle  to  a&uate 

Meft'rs.  Fox  and  Lean  have  alfo  a  patent,  dated  Dec.  10,  machinery  had  early  occurred  to  him,  he  did  not  ferioufly 

1802,  for  improvements  on  fteam-engines,  the  principal  part  fet  about  reducing  his  ideas  to  pra&ice  until  the  year  1778 

of  which  is  a  double-cylinder  engine,  very  much  refembling  or  1779.     In  the  firft  model  he  then  nude,  in  order  to  equal- 

thofe  which  we  have  defcribed.  See  the  Repertory,  vol.  xxiii.  ia^  the  power,  he  employed  two  cylinders,  a£king  upon  two 

p.  200.  cranks  fixed  upon  the  fame  axis,  at  an  angle  of  120^  from 

AppUcatian  of  Reciprocaiing  Engines  to  produce  a  rotative  each  other,  and  a  weight  was  placed  upon  the  circuow 

MotUm  for  turning  Machinery. — ^We  have  hitherto  confidered  ference  of  the  fly-wheel  at  an  angle  of  120^  from  each  of  the 

the  fteam-engine  as  being  confined  to  the  operation  of  work-  cranks;  which  weight  was  to  be  fo  adjufted,  as  to  turn  tbe 

ing  pumps  for  raifing  water ;  except  in  the  flight  notice  wheel  when  neither  of  the  cranks  could  do  fo,  and  confe- 

which  we  have  taken  of  the  application  of  the  crank  to  the  quently  to  render  the  power  nearly  equal.     This  model  per«- 

atmofpheric  engine.      This  was  a  thing  fo  obvioufly  in  formed  to  fatisfaftion ;  but  Mr.  Watt  having  negleded  to 

imitation  of  t£  foot-lathe,  as  to  be  £arcely  confidered  take  out  a  patent  immediately,  the  effential  part  of  the  con- 

an  invention ;    but  the  difficulty  of  applying  it  to  ufe  trivance  was  communicated,  as  we  are  informed  in  the  £din- 

arofe  from .  the  want  of  regularity  in  the  a6lion  of  the  old  burgh  Review,  by  a  workman  empk)yed  to  make  a  model,  to 

engine.     An  engine  to  work  a  crank,  muft  at  all  times  the  perfons  engaged  about  one  of  Mr.  Waftibrough'sengines> 

mauLe  exa^^ly  the  fame  length  of  ftroke  ;  and  to  perform  of  which  we  have  before  fpoken,  and  a  patent  was  taken  out 

well,  all  thefe  ftrokes  muft  be  performed  in  an  equal  period  for  the  application  of  the  crank  by  the  engineer  there  em- 

ci  time.     The  old  engines  had  very  little  exadknefs  in  ployed.     This  did  not  deter  Mr.  Watt  from  proceeding  | 

cither  of  thefe  particulars.     From  the  nature  of  the  detent  and  without  attempting  to  difpute  a  patent  which,  fo  long 

which  opened  the   injedion-cock,    and  the  great  fri^ion  as  it  continued  attached  to  the  common  'atmofpheric  engine, 

of  turning  it,  the  degree  to  which  it  was  opened  was  not  could  not  rival  him,  he  fet  about  other  modes  of  effe^ng  the 

conftantly  the  fame  in  the  fucceedmg  ftrokes ;  and  a  very  fam^  thing,  and  took  out  a  patent  for  feveral  new  meuiods 

fiaall  difference  of  opening  vrould  materially  influence  the  of  applying  the  vibrating  or  reciprocating  motion  of  fteam* 

quantity  of  inje^on,   and  conlequently  the  vacuum  and  engines  to  produce  a  continued  rotative  motion  round  aa 

Telocity  with  which  the  pifton  would  delcend.    The  boilers  axis,  one  of  which  was  that  beautiful  contrivance  of  the  re- 

alfo  of  the  old  engines  were  always  made  too  fmall,  fo  that  volving  motion  of  one  wheel  round  the  other,  called  the  fun 

the  leaft  alteration  in  the  intenfity  of  the  fire  made  the  en^  and  pknet  wheels,  from  the  refemblance  to  the  motion  of 

gine  vary  its  fpeed.  thofe  luminaries.   Mr.  Watt's  patent  is  dated  Odober  1782, 

At  prefent,  in  the  coal-oountrics  the  atmofpheric  engines  and  entitled,  a  new  method  of  applying  the  vibrating  or  reci-> 

are  made  to  work  machinery  by  means  of  a  crank,  and  per-  procating  motion  of  fteam-engines  to  produce  a  continued 

fisrm  very  well,  but  they  are  lightly  loaded^  and  move  very  rotative  or  circular  motion.     It  contains  fix  different  me* 

quickly*    Tke  fteam  in  die  boiler  is  made  much  ftronger  thods  ^  but  the  two  which  have  been  fince  brought  into  ufe 

7  are 
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we  the  cranky  and  fun  and  planet  wlieelt.   The  crank  it  ap«    and  fefbn^,  very  inconvenient  for  commnaicatbg  ^  motion 
*'  *  in  the  beft  manner  to  produce  a  regular  motion,  when    of  the  beam,  he  invented  and  applied  v^hat  has  been  called 


a  fingle  ading  engine  is  the  moving  power  :  this  was  to  ap-^  the  paraUel  motion^  one  of  the  mofb  ingemoas.and  moft  per- 

ply  an  iron  woeel  on  the  end  of  the  axis  of  the  fly-wheel  for  fe6t  contrivances  in  mechanics.    To  prevent  irregularities  in 

«  cranky  and  with  a  pin  proje6king  from  it,  to  which  the  con*  the  fpeed  of  the  engine,  arifing  from  variations  in  the  quan* 

acting  rod  is  jointed :  one  half  of  the  wheel  is  made  folid,  of  tum  of  power  ufed  at  difiierent  intervals  in  the  works  to 

eaft-iren^  in  order  to  be  heavy  on  that  fide  in  which  the  pin  which  it  was  applied,  he  made  an  appHcation  of  the  centri- 

is  fixed,  fo  as  to  urge  round  the  fly  during  the  returning  fngal  force  of  what  is  called  the  governor  (before  nfed 

ftioke  of  the  engine ;  the  other  half  of  the  wheel  is  made  in  wind-mills),  to  regulate  the  admimon  of  the  fteam ;'  by 

light,  that  it  may  not  oppofe  this  weight*  this  means  keeping  the  engine  always  at  an^  uniform  ve« 

Soon  after  this  patent,  Mr.  Watt  ere^d  fome  engines  in  lodty,  and  dinuniming  the  confunftption  of  fteam,  in  pro- 

London  at  the  large  brewenes  ;  the  firfl  was  at  Mr.  Good-  portion  to  the  power  exerted.     This  gave  the  finifhing 

wya's,  a  fpirited  encouraser  of  improvements,  and  the  next  ftroke  to  the  perfection  of  the  motion  of  the  niac^ine,  and 

at  Mr.  WhitbKad's.    Aiketchof  the  latter  engine,  which  is  rendered  its  regularity  nearly  correfpondent  with  that  of 

Sill  working,  is  given  in  dVir  plate  p9rter-Brewery.    In  thefe  the  pendulum  of  a  dock.    Thefe  inventions  are  detailed^ 

engines  he  employed  the  fun  and  planet  wheels,  and  ufed  a  among  many  other  contrivances,  relative  -both  to  fteam. 

muive  conne^ing  rod,  of  fuffident  weight  to  aduate  the  engines  and  the  application  of  their  power,  ki  two  patents, 

fly  during  the  returning  ftroke,  for  thefe  engmes  had  not  dated  1782  and  1784.    Some  of  thefe  are  highly  ingenious  ; 

the  advantage  of  the  double  aftion.  a  few  may  have  been  firfl  ideas,  not  reduced  to  pradtice, 

DmAk-aaimg  Steam^Emgmei.^-^The  advantage  of  a  double*  and  others  were  no  doubt  inferted  for  the  pnrpofe  of  guard* 

a£ting  engine,  which  fhall  urge  the  machinery  equally  in  ing  againfl  evafion. 

afoending  and  defcending,  is  obvious.     The  firfl  double-  Meffh.Bou&on  aitd  U^ati^i  D&uik'jl Sing  Engine  for  turmng 

aiding  fteam-engine  was  propofed  in  1779,  by  Dr.  Falck,  Milli* — PlateVl.  contains  a  general  elevation  of  the  whole 

whopubhfhed  an  account  and  defcription  of  an  improved  engine,  and  Pi^  VII.  ^.  i.  is  a  fedion  of  the  cylinder, 

mgine,  which  will,  he  fays,  with  the  fame  quantity  inclofed  in  its  fieam^-cafe  or  jacket,  the  outfide  of  which  is 


•f  foel,  and  in  an  equal  fpace  of  time,  raife  above  double  coated  with  plafter,  to  keep  in  the  heat :  the  internal  ftmfture 
the  quantity  of  water  raifed  by  any  lev^r-engine  of  the  vfill  be  defcribed  hereafter :  a  is  the  piflon-rod,  connefled 
fame  dimennons ;  but  he  does  not  appear  to  have  proved  the  to  the  great  working  beam  C  B  £,  by  a  fyftem  of  levers 
affertiofi,  or  conftruded  even  a  working  model  of  his  pro-  h^  c,  d,  m,  called  a  parallel  motion,  the  property  of  which 
pofed  engine,  which  was  on  Newcomen's  principle.  The  is,  that  the  rectilinear  motion  of  the  piKon^rod,  a, '  is  pre« 
diief  improvement  which  he  fuggefls  is  to  ufe  two  cylinders,  ferved,  thou^  the  end,  C,  of  the  beam  defcribes  an  arc  of 
iato  which  the  fteam  is  alternately  admitted  by  a  common  a  circle  when  it  rifes  and  falls  upon  its  centre  of  motion,  B* 
fegulator,  which  always  opens  the  communication  of  the  At  the  oppofite  end,  £,  of  the  beam  is  jointed  the  conneding 
team  to  one,  wfailfl:  it  fhuts  up  the  opening  of  the  other,  rod  D,  and  at  the  lower  end  of  this  is  Mr.  Watt's  contrivance 
The  ptftoD- rods  are  kept  (by  means  01  a  wheel  fixed  to  an  for  communicating  the  force  <^  the  fleam-engine  to  any  ma^ 
arbor)  in  a  continual  afcending  and  defcending  motion,  in  chine  of  the  rotatory  kind.  G  reprefents  the  rim  and  arms 
the  fame  manner  as  the  rods  of  the  common  air-pump,  by  of  a  very  large  and  heavy  cafl-iron  fly-wheel ;  on  the  ex- 
which  they  move  a  common  axle ;  to  which  is  affixed  another  tremity  of  its  axis  is  fixed  the  concentric  toothed  wheel  H9 
wheel,  moving  the  pump-rods  in  the  fame  alternate  diredion  called  the  fun-wheel.  The  connecting  rod,  D  I,  is  a  ftrong 
as  the  pifton-rods,  by  which  alternate  motions  of  the  two  and  fliff  iron  rod,  Dr  of  fuffident  weight  to  balance  the 
niftons  the  pumps  are  kept  in  conftant  adion.  Since  the  pifton :  to  the  lower  end  of  it,  a  toothed  wheel,  I,  is  firmly 
■nproved  engines  of  Mr.  Watt  have  been  introduced,  this  fixed  by  three  bolts,  fo  that  it  cannot  tum  round.  This 
nKhod  of  combining  the  alternate  a£tion  of  two  fingle  en-  wheel  is  called  the  planet*wheel,  becaufe  it  revolves  round 
sinea  has  been  applied  to  work  machinery.  We  have  feen  the  fun-wheel ;  it  is  of  the  fame  fize  and  in  the  fame  vertical 
both  the  atmofpheric  engine  and  the  fingle  engine  of  Mr.  plane  with  the  wheel  H,  and  an  iron  link  or  ftrap  (which 
Watt  working  in  this  manner,  but  his  double  engine  is  cannot  be  feen  here,  becaufe  it  is  on  the  other  fide  of  the 
much  preferable.  Mr.  Watt  faw  that  this  was  neceflary,  two  wheds)  conne^s  the  centres  of  the  two  wheels,  fo  that 
in  order  to  perfed  the  application  of  his  fteam-engine ;  he  the  one  cannot  quit  the  other.  The  engine  being  in  the  po« 
therefore  applied  the  power  of  the  fleam  to  prefs  the  piflon  fition  reprefented  in  the  figure,  to  explain  the  aoion  of  this 
upwards  in  its  cylinder  as  well  as  downwards,  by  forming  movement,  fuppofe  the  fly,  G,  to  be  turned  once  round  hj 
the  vacuum  alternately  above  and  below  the  pifton,  and  the  any  external  force,  in  the  direction  from  G  towards  K,  it  is 
coontcr-wdght  then  becomes  unnecefFary. '  The  only  change  plain,  that  fince  the  toothed  wheels,  being  kept  together  by 
in  the  nsachine  befide  the  arrangement  of  the  valves  and  the  link,  cannot  quit  each  other,  the  outer  half  of  the  fun- 
their  aoechanifm,  was  in  applying  a  double  chain  to  the  wheel  (that  is,  the  half  fartheft  firom  the  cyhnder)  will  work 
arch-head  of  the  beam,  in  the  fame  way  that  the  pumps  of  on  the  inner  half  of  the  planet-wheel  I,  fo  that  at  the  end 
M  eztinguifhing  engines  were  worked ;  or  he  employed  a  of  the  revolution  of  the  fly,  the  planet-whed  mufl  have  ar- 
rack and  fe6lor  at  the  end  of  the  beam.  rived  to  the  top  of  the  fun-wheel  H,  becaufe  the  circum- 

This  he  called  the  ilaMe  engine,  as  in  fa6l  it  douUed  the  ferences  of  the  wheels  are  equal,  and  the  outer  end,  £,  of  the 

power  exerted  within  the  fame  cylinder.     He  had  long  had  beam  muft  be  raifed  to  its  higheil  pofition.     The  next  revo« 

m  hu  mind  the  idea  of  this  improvement,  and  had  even  pro-  lution  of  the  fly  will  bring  the  planet-wheel,  and  the  beam 

doced  a  drawing  of  it  to  the  honfe  of  commons,  in  1774,  conne^ed  with  it,  to  their  firfl  pofitions,  and  thus  every  two 

at  the  time  he  procured  the  aA  to  prolong  his  original  revolutions  of  the  fly  will  make  a  complete  period  of  the 

patent  for  25  ^^ears ;  but  the  firil  he  executed  was,  we  be-  beam's  reciprocating  movements.     Now,  inflead  of  fuppof* 

Deie,  at  Soho,  in  the  year  178 1  or  1782,  and  the  firft  public  ing  the  fly  to  drive  the  beam,  let  the  beam  drive  the  fly,  the 

exhibitioo  of  it  at  the  Albion  mills  a  few  years  later.  motions  mufl  be  precifely  the  fame,  and  each  afcent  or  de- 

About  the  lame  periodi  finding  double  chainsi  er  racks  fcent  of  the  pifton  will  produce  one  revolution  of  the  fly« 

For 
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For  inftaneei  wben  the  pifton-rody  a$  is  caufed  to  afcend 
by  the  preflure  of  the  fteam  beneath  its  pifton,  it  raifes  one 
end  of  the  beam  and  depreffes  the  other ;  and  by  the  com- 
munication of  the  conne^ing  rod  D9  cauf^  the  planet-wheel 
I9  to  turn  the  wheel  H,  and  the  fly-wheeU  round  with  a 
double  velocity.  As  foon  as  the  pifton-rod  arrives  at  the 
end  of  its  ftroke,  it  receives  a  new  impulfe,  which  brings  it 
down  again,  and  confequently  raifes  the  conne6iing  rod  D» 
and  planet-wheel  I,  fo  as  to  continue  the  motion  of  the 
wheel  H»  and  fly-wheel  G»  always  in  the  fame  direction. 
The  ufe  of  the  fly-wheel  is  to  acquire  an  impetus  from  the 
force  communicated  to  it,  at  the  time  that  the  centre  of  the 
planet-wheely  I9  is  on  the  fame  horizontal  line  with  the 
centre  of  the  fun-wheel  H,  at  which  time  the  connecting 
rod  exerts  all  the  force  of  the  engine  upon  the  wheel  H, 
to  turn  it  round.  This  momentum  is  preferred  by  the  rapid 
motion  of  the  fly-wheel,  which  continues  to  turn  all  the  reft 
of  the  machinery,  when  the  planet-wheel,  I,  is  at  the  top  or 
bottom  of  its  motion,  for  the  centres  of  the  two  wheels 
being  in  a  line  with  the  connecting  rod,  it  has  no  tendency 
to  turn  them  round; 

To  defcribe  the  manner  in  which  the  power  of  the  lleam 
is  given  to  the  pifton-rod  «,  we  muft  turn  to  the  fefiion 
in  PhaeVU.Jig.  i.  where  A  is  the  jacket  or  fteam-cafe  con- 
taining the  cy Under,  which  is  of  cali-iron,  and  truly  bored ; 
it  is  ciofed  at  top  by  an  iron  lid  /,  fcrewed  on  by  fcrew* 
bolts,  pafGqg  through  a  projecting  rim  or  flanch  at  the  top, 
and  ^  timilar  flanch  is  forn)ed  at  the  lower  end  of  the  cylin- 
der, to  fatten  on  the  bottom.  In  the  centre  of  the  top  lid 
is  a  ft|iffing-box,  /,  for  holding  a  packing  of  hemp,  through 
whi^h  the  pifton-rod,  a  if,  pafles,  perfectly  air  and  Heam 
tight;  20  is  the  pifton,  packed  with  hemp  in  a  channel 
round  its  edge,  fo  that  the  packing  lies  between  its  circum- 
ference and  the  infide  furface  of  tne  cylinder ;  and  while  it 
can  move  up  and  down  in  the  cylinder  eafily,  it  will  not 
allow  any  fteam  to  pafs  by  it.  The  pifton  is  fitted  to  the  rod, 
tf;  with  a  cone,  and  faft  keyed  in  :  the  cylinder  has  a  flanch 
or  projecting  ring  round  it,  a  little  below  the  top  flanch,  by 
which  it  is  held  into  the  jacket  A,  which  is  conftantly  fup- 
plied  with  fteam  from  the  boiler  of  the  engine,  by  a  fmall 
pipe  branching  off  from  the  fteatn-pipe. 

The  fteam- pipe  cannot  be  feen  in  the  elevation,  except  by 
the  fmall  dark  circle  near  g ;  and  in  Jig,  9«  it  is  marked  21 : 
it  introduces  the  fteam  from  the  boiler,  at  all  times,  through  a 
throttle-valve,  35,  into  a  box  g^  called  the  upper  fteam-box. 
In  the  bottom  of  this  box  is  the  upper  fteam-valve,  which 
being  opened  by  deprelfing  the  end  of  the  lever  7,  admits 
the  fteam  into  the  ftiort  paflage  14,  which  leads  to  the  top 
of  the  cylinder.  A  branch,  i^,  defcends  perpendicularly 
from  the  fteam-pipe,  juft  before  it  enters  the  upper  fteam- 
box,  ^nd  conveys  fteam  to  the  lower  tteam«'box  i ;  and  in  the 
bottom  of  this  is  a  valve,  whiph  can  be  opened  by  lifting 
the  end  of  a  lever,  10,  to  ^idmit  the  fteam  into  the  paflage 
15,  which  leads  into  the  bottom  of  the  cylinder,  Thefe  two 
valves  govern  the  entrance  of  fteam  into  the  cylinder ;  and 
they  both  open  upwards. 

The  valves  for  carrying  off  the  fteam  ^re  fituated  in  two 
other  boxes,  h  and  i,  in  which  a  vacuum  is  always  main- 
tained by  tfayeir  open  communication  with  the  condenfer  Mt 
by  the  exhau(ting-pipe  1 3,  which  defcends  from  the  upper 
box  by  and  where  it  paffcs  by  the  lower  box  kt  hfis  a  unall 
branch  leading  into  it. 

Thefe  two  exhaufting  boxes  are  fituated  immediately  be- 
neath the  paffages,  14  and  15,  which  lead  to  the  top  and 
bottom  of  the  cylinder,  and  the  exhaufting-valves  are  fitu- 
fted  in  the  horizontal  plate  of  the  partition  Mtween  the  boxes 


and  the  paffages,  in  the  fame  manner  as  the  fteam-valves  are 
in  the  partitions  between  the  fteam-boxes  and  the  lame  paf- 
fages, as  is  clearly  ftiewn  in/%*  3*  On  opening  the  upper 
exhauftine-valve,  by  deprefluig  the  lever  8,  the  fteam  from 
the  top  of  the  cylinder  vrill  be  drawn  off  to  the  condenfer  ; 
or  by  elevating  the  lever  9  (^g.  2.),  the  lower  exhaufting- 
valve  will  be  opened,  and  the  fteam  will  pafs  off  from  t& 
lower  part  of  the  cylinder  to  the  condenfer. 

The  fteam  and  edudion-valves,  7,  8,  9,  10,  are  opened 
and  fliut  by  the  levers  called  fpanners,  whofe  handlf«» 
I  and  2,  are  alternately  moved  by  the  plugs  fixed  to  the 
pifton-rod  of  the  air-pump  N«  This  part  of  the  machinery 
has  been  called  the  hand-gear,  becaufe  it  is  fo  conftru&ed 
that  the  fteam  and  edu^on-valves  can  be  worked  either  by 
the  hand  or  by  the  pifton  of  the  air-pump. 

The  valves  are  connefted  in  pairs  to  levers  upon  the  aifle 
of  the  two  handles  i  and  2,  which  are  aCtuated  by  the  pins 
y*and  24,  projecting  from  the  rod,  y,  of  the  air-pump,  and 
the  arrangement  is  this ;  the  lower  fteam-valve  10,  and  the 
upper  exhaufting- valve  8,  are  conneded  by  rods  with  levers 
upon  the  axle  of  the  lower  handle  2,  and  when  that  handle 
is  depreffed  it  will  open  both  thefe  valves  at  once,  to  admit 
fteam  below  the  pifton,  and  exhauft  it  from  above,  which 
will  caufe  the  afcent  of  the  pifton.  A  lever  and  rod  6, 
( fee  the  elevation)  are  applied  to  the  axis  of  this  handle, 
with  a  fufficient  weight  in  the  ciftern  to  caufe  the  handle 
to  fall  and  open  the  valves  fuddenly ;  but  when  the  valvee 
are  to  be  kept  fliut,  the  handle,  2,  is  held  up  by  a  catch,  and 
detent  3  4,  the  end,  4,  having  a  hook  to  receive  the  catchy 
and  detain  the  handle  when  lifted  up,  as  in  the  figure. 

In  the  fame  manner,  the  upper  fteam-valve  7,  and  the 
lower  exhaulting-valve  9,  are  united  by  rods  to  levers  fixed 
upon  the  axis  oF  the  upper  handle  i ;  and  when  this  handle 
is  raifed,  as  in  the  figure,  it  opens  both  valves  at  once,  fo 
as  to  admit  the  fteam  above  the  pifton  and  exhauft  it  from 
beneath  it,  as  is  fliewn  bv  the  arrows  in  the  feCtion*  which 
will  caufe  the  pifton  to  delcend. 

*  Like  the  former  fpindle,  a  lever,  5,  and  rod  are  applied  to 
it,  with  a  weight  which  will  lift  up  the  handle,  i,  and  opea 
the  two  valves ;  but  when  the  handle  is  depreffed,  fo  as  to 
fliut  the  valves,  it  is  held  down  by  the  catch  entering  the 
hook,  3,  of  the  detent  3  4.  As  this  detent  moves  upon  n 
centre-pin,  it  muft  be  obferved,  that  when  one  lever  catches 
into  the  hook  it  puflies  back  the  detent,  and  this  motion  re- 
leades  the  other  catch  from  the  hook  at  the  oppofile  end  of 
the  detent,  fo  that  moving  one  handle  to  fliut  one  pair  of 
valves  releafes  the  catch,  and  the  weights  immediately  open 
the  oppofite  pair  of  valves. 

The  exhaufting- pipe,  1 3,  defcends  to  the  condenfer  M t 
which  is  a  cylindrical  veffel  of  caft-iron,  immerfed  in  the  cold 
water  of  the  condenfing  ciftern  L  ;  it  communicates  by  the 
valve  HI,  with  the  air-pump  N,  which  has  valves  in  its  bucket 
opening  upwards,  and  is  covered  by  a  lid,  through  which  the 
rod  paifes  in  a  ftuffing-box  }  alfo  at  the  top  of  the  pump  it 
a  fliort  pipe  of  difgharge,  opening  into  the  hot-well  n,  and 
this  has  a  valve  to  prevent  the  return  of  the  air  and  water 
into  the  pump. 

All  thefe  parts  are  exaCtly  the  fame  as  thofe  of  the  fingle 
engine,  before  defcribed,  except  the  injedion-cock  16,  which 
is  conftantly  running  a  fmall  jet  of  cold  water  into  the  con* 
denfer,  when  the  engine  is  at  work.  There  is  no  neceflity  for 
an  injeCtion-valve  in  the  double  engine,  and  the  ufe  of  the 
cock  is  only  to  regulate  the  quantity,  and  to  ftop  it  when 
the  engine  is  not  at  work ;  it  is  moved  by  a  handle  17,  and 
there  is  a  divided  plate  and  index,  to  (hew  the  degree  of 
opening. 
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Tlie  qrlitider  is  1>oIted  down  to  two  ftrong  beams,  which 
crofs  over  the  top  •£  the  condenfing  ciftcrn  L,  and  thefe  are 
united  at  the  ends  to  two  vertical  pofts  S,  which  are  framed 
into  another  piece  fituated  beneath  the  cifteniy  and  fupported 
upon  a  pier  of  brick-work  R :  by  this  means  the  whole 
weight  of  the  water  in  the  ciliern  is  applied  to  hold  the  cy- 
linder firmly  down.  K  are  beams  which  fupport  the  flrain 
of  the  beam-centre,  by  bearing  up  the  floor  F,  on  which 
the  centre  bearing  reiis ;  and  (he  narrow  dark  line  up  the 
middle  of  the  frame  K,  is  a  laree  iron  bolt,  which  ties  the 
frame  down  to  the  lon^r  groundfilh,  on  which  the  ciltem 
reft 8,  and  with  which  the  beam  T,  for  the  centre  of  the  fly- 
wheel, is  coone^d  by  oblique  legs  and  tie-bolts :  by  this 
means  the  external  walls,  W,  W,  are  relieved  from  any  ma- 
terial ftrain  occaiioned 'by  the  working  of  the  engine..  X  X 
is  the  ftaircafe  to  afcend  to  the  beam-floor.  The  boiler  is 
not  reprefented,  but  may  be  confidered  the  fame  as  that  of 
the  iingle  engine. 

Operaitanrf  the  Double  i?/is^m^,—*Suppofing  every  thing  in 
the  pofition  of  the  fedlion,  the  operation  of  the  engine  is 
as  follows.  When  the  water  in  the  boiler  is  heated  by  the 
fire  made  under  its  bottom,  the  heat  which  enters  into 
combination  with  the  water  caufes  it  to  expand,  and  form 
fteam :  in  this  ftate  it  rifes  and  fills  the  boiler,  and  thence 
pafiing  through  the  pipes  21,  enters  the  upper  fteam- 
Oox  g ;  it  alfo  enters  between  the  jacket,  and  warms  the 
cylinder;  and  by  the  defcending  branch,  12,  pf  the  ileam- 
pipe,  enters  and  fills  the  lower  fteam-box  i.  Before  the  en- 
gine can  be  worked,  the  fteam  mult  be  heated,  until  it  is  ex- 
panded fo  much,  that  it  will  ruih  forcibly. out  of  the  boiler 
when  permitted. 

The  perfon  who  attends  the  engine  mult  now  open  all 
the  four  valves  at  once,  by  elevating  the  handle  i,  and  de- 
prefling  the  handle  2  ;  this  admits  the  fteam  from  the  boiler 
to  pafs  through  the  boxes  and  the  cylinder  to  the  condenfer, 
when  it  rnflies  through  the  pipe,  13,  into  the  condenfer  M, 
driving  the  air  therein  contained  through  the  valve  m,  and  the 
valves  in  the  bucket  of  the  air-pump,  which  it  opens,  and 
pafles  into  the  ciftem  «,  through  the  difcharge-valve,  where 
It  is  open  to  the  atmofphere,  the  lid  of  that  ciftem  being 
only  laid  on,  and  not  fitting  tight.  This  operation  (called 
blowinfif  through)  being  continued  for  a  few  feconds,  ex- 
pela  ail  the  air  from  the  condenfer,  and  fills  it  with  hot 
fteam.  All  the  four  valves  are  now  clofed*  by  prefiing 
down  the  upper  handle  i,  and  lifting  up  the  lower  handle 
2;  and  the  inje^ion-cock  16,  of  which  17  is  the  handle, 
is  opened :  this  allows  a  fmall  ftream  of  cold  water  from 
the  condenfing  ciftern,  L,  to  enter  into  the  condenfer,  and 
condenfes  the  fteam  or  cools  it,  when  it  inliantly  con-. 
tra/&  into  the  fame  fpace  it  originally  occupied  m  the 
boiler,  before  it  was  heated.  As  the  valve,  m,  clofes, 
to  prevent  the  return  of  the  atmofpheric  air,  a  vacuum 
will  be  caufed  in  the  condenfer,  becaufe  there  will  be 
nothing  in  it  but  that  fmall  quantity  of  water  produced 
from  ue  fteam,  and  the  cold  water  injected  into  the  con- 
denfer. 

The  engine-man  now  opens  the  upper  condenfing  valve  8, 
and  lower  fteam-valve  10,  by  allowing  the  lower  handle,  2, 
to  fall  down.  The  communication  to  the  condenfer  being 
thus  opened,  the  mixture  of  air  and  fteam  in  the  upper  part 
of  the  cylinder  will  expand  itfelf  into  the  condenfer  through 
tbe  pafTage  14,  and  valve  8,  by  the  exhauftin?-pipe  13  :  as 
it  occupies  more  fpace  than  it  did  before,  it  will  be  confider- 
ably  rarefied,  and  prefs  lightly  upon  the  upper  fide  of  the 
pifton.  The  fteam  from  the  boiler  entering  through  the 
open  valve,  10,  is  all  the' while  preifing  with  its  full  force 
agaiaft  the  lower  fide  of  the  pifton,  and  will  perhaps,  now 


a  rarefadion  is  mad«  above  it,  otercome  the  refiftanee  o^ 
the  work  and  fri^ion,  and  caufe  the  pifton  to  afcend,  the 
air-pump  rod  and  bucket  moving  with  it.  When  the  pin  24* 
upon  this  rod,  reaches  the  handle  2,  it  raifes  it  .up,  and 
flints  the  lower  fteam-valve  10,  and  the  upper  exhaufting- 
valve  8 ;  and  by  means  of  the  catch  prefllng  back  the  hook 
at  the  lower  end  of  the  detent  4,  it  relieves  the  catch  of  the 
upper  handle  from  the  hook,  3,  of  the  detent ;  in  confe- 
quence  of  which,  the  weight  applied  to  the  lever  5,  throws 
up  the  handle  i,  and  opens  the  upper  fteam-valve  7,  and 
lower  exhaufting-valve  9,  while  the  hook,  4,  of  the  detent, 
receiving  the  catch  of  the  lower  handle  2,  holds  it  up. 
This  is  the  fituation  reprefented  in  the  fed  ion  in  Jig,  u 
The  operation  is  now  reverfed ;  the  fteam  frOm  the  boiler 
going  through  the  valve  7,  and  pafliage  14,  into  the  cy- 
linder above  the  pifton,  as  fliewn  by  the  arrows.  Jig,  i ; 
and  that  fteam  which  is  beneath  the  pifton  going  through 
the  paflage  15,  and  valve  9,  to  the  condenfer,  where  the 
fteam  will  be  condenfed,  and  a  vacuum  will  be  formed 
beneath  the  pifton :  the  fteam  now  prefles  it  down,  mov- 
ing the  beam,  and  turning  the  fly-wheel  and  other  ma- 
chinery which  it  has  to  drive.  When  the  pifton  is  at  the 
bottom,  the  pin,  /,  on  the  air-pun^p  rod  arrives  at  the 
handle  i,  and  prefles  it  down ;  this  (huts  the  upper  fteam* 
valve  7,  and  lower  exhauitin^-valve  9 ;  and  when  they  are 
completely  fliut,  the  catch  oJF  the  upper  handle,  in  entering 
the  upper  hook  of  the  .detent  5  4,  difengages  the  lower  hook 
thereof ;  and  the  weight  6,  which  is  applied  to  the  lower 
handle  2,  immediately  throws  open  the  lower  fteam-valve  10, 
and  the  upper  exhaufting-valve  8  :  the  fteam  entering  at  the 
lower  paifage  15,  the  pifton  will  be  driven  up  again. 

At  each  ftroke  of  the  engine,  when  the  pifton  rifes, 
the  valve  in  the  bucket  of  the  air-pump  will  ftiut,  and 
all  the  air  and  water  contained  above  the  bucket  will  be 
lifted  through  the  valve,  n,  into  tbe  ciftem  or  hot-well ; 
at  the  fame  time,  a  vacuum  being  made  beneath  the  bucket, 
which  is  more  perfed  than  that  in  the  condenfer,  the  valve, 
m,  will  be  opened  by  the  water  and  air  in  the  condenfer, 
which  will  enter  the  pump.  On  the  defcent  of  the  pifton, 
and  air-pump  bucket,  the  valve  m,  and  the  difcharging- 
valveV  If,  will  be  fliut,  becaufe  the  preflure  which  opened 
them  id  removed  ;  and  the  water  and  air  in  the  pump  prefix 
ing  upon  the  valves  in  the  bucket  will  open  them,  and  pafs 
through  the  bucket  as  it  defcends.  At  iti  return,  it  raifes 
and  difcharges  the  water  and  air  above  it  at  the  valve  »,  as 
before. 

In  this  manner,  when  the  engine  has  made  two  ftrokes, 
all  the  air  which  was  contained  in  the  cylinder,  and  mixed 
with  the  fteam  at  the  *  commencement  of  the  operation, 
.which  was  the  only  part  from  which  it  could  not  be  ex- 
pelled by  blowing  through,  will  be  pumped  out.  The  opera- 
tion of  the  engine  is  now  more  perfect ;  the  inftant  the  ex- 
haufting-valve is  opened,  fo  as  to  eftablifli  a  communica- 
tion from  the  cylinder  full  of  fteam  to  the  condenfer,  the 
elafticity  of  the  fteam  caufes  it  to  rufli  through  the  valve, 
down  the  pipe  13,  into  the  condenfer:  when  it  arrives 
there,  it  meets  the  ftream  of  the  inje£iion-water,  which 
condenfes  it,  the  remaining  fteam  in  the  cylinder  fol- 
lowing it  furprifingly  quick ;  and  in  an  inftant,  an  almoft 
perfeS  vacuum  is  formed  in  the  cylinder,  fo  that  the  fteam 
a6^s  with  its  whole  force  upon  the  pifton  to  give  it  mo- 
tion, all  refiftance  upon  the  other  fide  being  removed. 

The  air-pump  has  now  only  to  draw  ott  from  the  con- 
denfer the  water  injefted  into  it,  the  water  produced  by 
the  condenfed  fteam,  and^that  fmall  quantity  of  air  or 
gas  which  goes  from  the  boiler  with  the  fteam^  and  will 
not  be  condenfed  by  the  cold  water.    Thefe  are  delivered 
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by  the  air-pump  into  the  hot*well«  n,  from  which  the  air 
eCcapes ;  and  the  water,  which  fikill  continues  hot^  runs  off, 
when  at  a  certain  kvel,  by  a  walie-pipe,  which  is  not  re- 
prefented. 

The  water  which  is  boiled  off  in  fteam  from  the  boiler,  is 
renewed  from  the  hot-well  by  means  of  a  fmall  pump,  ^, 
in  the  elevation,  which  draws  the  water  from  it  by  a  pipe  0, 
conduced  up  the  fide  of  the  great  frame  K»  which  ilands 
at  the  end  of  the  condenfing  ciilern  L,  and  fupports  the 
bearing  for  the  centre  of  the  grreat  beam.  The  water  is 
conveyed  from  the  pump  by  a  pipe,  to  a  ciilern  placed  at 
the  top  of  a  vertical  pipe,  which  defcends  into  the  boiler. 
The  top  of  this  pipe  is  clofed  by  a  valve  in  the  ciftern, 
which  valve  is  raifed  by  n^ans  of  a  lever,  and  the  other 
end  has  a  wire  hooked  to  it,  going  through  a  fmall  Ituffing- 
box  into  the  boiler,  where  a  ftone  is  hung  to  it.  This  Hone 
is  balanced  by  a  weight  fufpended  at  the  other  end  of  the 
lever,  fo  that  when  the  ftone  is  covered  with  water,  the 
weight  keeps  the  valve  (hut,  and  prevents  any  water  get- 
tins  down  into  the  boiler ;  but  as  the  water  jQnks  in  the 
boiler  by  the  evaporation,  the  weight  of  the  ilone  overcomes 
the  weight,  and  opens  the  valve :  the  water  in  the  ciftern 
then  runs  down  the  pipe  into  the  boiler,  and  raifes  the  water 
therein,  and  the  balance-weight  lifts  up  the  Itone,  fo  as  to 
clofe  the  valve. 

The  condenfer  being  conftantly  fupplied  with  hot  fleam, 
which  firives  out  its  heat,  it  would  at  length  render  the 
water  lurrounding  it  in  the  ciflern  fo  hot,  that  it  would 
condenfe  no  more.  To  prevent  this,  it  is  conftantly  fup- 
plied with  cold  water  from  a  pump  Oy  worked  by  a  rod  P, 
from  the  great  beam.  The  water  firom  the  condenfing  cif- 
tem  runs  off  by  a  wafle-pipe  at  the  back  of  the  ciftern,  but 
not  feen  in  the  figures.  The  fafety-valve  is  contained  in  a 
ihort  pipe  fixed  upon  the  boiler,  with  a  lid  and  a  flaffing- 
box,  through  which  a  rod  paffes  to  open  the  valve  within, 
and  difcharge  the  fteam  when  the  engine  is  not  to  be  worked 
any  longer.  When  at  work,  the  valve  is  preffed  down  by 
a  lever  and  weight.  If  at  any  time,  when  the  engine  is  not 
at  work,  the  fteam  (hould  be  heated,  fo  as  to  be  in  any 
danger  of  burfting  the  boiler,  the  valve  will  lift  up  the 
weight,  and  allow  the  fteam  to  efcape  through  the  pipe 
which  opens  into  the  chimney. 

Other  Partkulan  of  the  Double  Engine,  —  Mr.  Watt*s 
mode  of  regulating  the  engine  is  a  moft  beautiful  contriv- 
ance, and  (o  perfed,  as  to  put  the  fteam-engine  on  an 
equality  with  a  water-wheel,  in  the  regularity  of  its  motion, 
even  when  the  refiflance  is  very  vanable.  The  throttle- 
valve,  which  regulates  the  fupply  of  fteam,  is  placed  in  the 
fteam-pipe  at  25  (  Phie  VII.  Ji^.  (&. }  :  it  is  a  thin  circular 
vane  in  the  pipe,  turning  on  a  pivot  acrofs  its  centre,  which 
comes  through  the  pipe,  and  has  a  fmall  handle  fixed  on  the 
end  of  ic;  by  turning  this  handle,  the  fpindle  and  vane 
within  the  pipe  are  turned  alfo.  When  the  vane  is  fet,  fo 
that  its  plane  is  perpendicular  to  the  axis  of  the  pipe,  it 
nearly  fills  the  circular  pafTage,  and  allows  very  little  neam, 
if  any,  to  pafs  by  it ;  but  when  the  vane  is  turned  edgeways, 
it  prefents  a  very  fmall  furface,  and  the  fteam  pafles  by 
without  obftru6lion  to  the  fteam-boxes  g  and  u  By  turning 
the  handle  of  the  throttle-valvci  the  engine-man  can  at  any 
time  regulate  the  fpeed  of  the  engine,  the  fridion  of  the 
axis  being  fufficient  to  retain  it  as  it  is  placed. 

This  method  of  regulation  is  fufficient  for  many  engines  ; 
but  when  the  fteam-en^ne  is  employed  to  drive  machinery, 
in  which  the  refiftance  is  very  variable,  and  where  a  deter- 
minate velocity  cannot  properly  be  difpenfed  with,  Mr* 
Watt  has  applied  the  conical  pendulum,  which  is  reprefented 
i«  the  elevation  {Plate  VI.)  at  bt^  for  procuring  uniform 


velocity.  (See  alfo  Rbgulator  and  Mill-vork)  This 
re^^tor  has  two  pendulums,  confifting  of  heavy  bidls,  f ,  s» 
fufpended  by  iron  rods,  which  move  on  a  conunon  joint,  v^ 
at  the  top  of  the  vertical  axis  tXf  which  is  put  in  motion 
by  an  endlefs  rope,  ^,  paffing  round  a  pulley  00  the  axis  of 
fbe  fly-wheel,  and  round  another  pulley  upon  a  fnull  hori- 
zontal axis,  from  which,  by  means  of  a  pair  of  bevelled 
wheels,  r,  the  motion  it  communicated  to  the  vertical  axis 
tXt  which  is  caufed  to  revolve,  and  carry  the  pendalum 
vnth  it.  In  this  motion,  their  balls,  b  and  #,  deferibe  a 
horizontal  circle,  and  the  velocity  is  fufficient  to  make  the 
balls  fly  out  by  their  centrifugal  force,  the  arms  of  the 
pendulums  moving  upon  their  centres  :  in  this  motion,  the 
upper  ends  of  the  arms  w,  Wy  draw  down  a  collar,  «,  which 
Aides  on  the  fquare  part  of  the  axis,  and  operates  on  a 
lever  «,  and  by  another  lever  jr,  and  rod  e,  communicates 
with  the  fteam  or  throttle-valve.  The  adion  of  this 
beautiful  contrivance  is  this:  as  the  velocity  of  the  fly- 
wheel increafes  and  diminifhes  with  the  quantity  of  fl;eam 
that  is  admitted  into  the  cylinder,  let  us  fuppofe  that  too 
much  is  admitted ;  then  the  velocity  of  the  fly-wheel  is  in- 
creafed,  and  the  velocity  of  the  vertical  axis,  tXf  will  alfo 
increafe,  and  the  bails  3,  j,  will  recede  from  the  axis  by  the 
augmentation  of  their  centrifugal  force.  By  this  recefs  of 
the  balls,  the  extremity,  «,  of  the  lever  is  depref^Mi,  its 
other  extremity  rifes,  and  a^ing  upon  the  lever  jr,  caufes 
the  vane  of  the  throttle-valve  to  prefent  more  furfPace,  to 
clofe  the  paffage  a  little,  and  diminiih  the  fupply  of  fteam. 
The  impelling  power  of  the  engine  being  thus  diminifhedf 
the  velocity  of  the  fly-wheel  and  the  flying  balls  decreafea  in 
proportion,  and  the  balls  refume  their  former  pofition,  and 
the  engine  works  regularly. 

The  advantage  of  the  fun  and  planet  wheels  has  been 
ftated  to  confift  in  making  the  fly-wheel  revolve  with  a 
double  velocity  to  that  which  would  be  produced  by  a  fim- 
ple  crank,  by  which  means  a  fly-wheel  of  fmaller  dimenfiOns 
becomes  fufficient  to  regulate  the  motion  of  the  engine.  Of 
late  years,  this  ingenious  contrivance  has  been  laid  afide  in 
fiiivour  of  the  fimple  crank,  becaufe  it  has  been  found  that 
the  cogrs  of  the  two  wheels,  when  they  beconae  worn  and 
loofe,  ^6i  with  a  difagreeable  jerk  at  every  change  of  the 
motion  firom  the  afoent  to  the  defcent.  As  it  is  in  many 
cafes  an  advantage  to  make  the  fly-wheel  revolve  with  a 
double  or  triple  velocity,  a  large  cog-wheel  is  applied  upon 
the  axis  of  the  crank,  and  this  turns  a  pinion  of  only  one^ 
half  or  one-third  of  the  fize,  fixed  upon  the  axis  of  the  fly* 
wheel.  Here  the  fame  defe6l  of  the  jerk,  by  the  loofenefs 
of  the  cogrs,  will  be  experienced ;  but  the  wheels  beings 
larger  than  can  be  ufed  iii  the  fun  and  planet  wheels,  a 
greater  number  of  cogs  are  brought  into  adion,  and  the 
wear  upon  each  wiU  be  lefs :  alfo,  this  form  of  the  engine 
can  be  included  in  lefs  room,  becaufe  the  centre  of  the  large 
fly-wheel  may  be  brought  beneath  the  middle  of  the  beam. 

The  power  of  the  engine,  when  tranfmitted  by  the  cranky 
is  extremely  variable  throughout  the  different  periods  of  the 
ftroke :  at  firft  beginning,  the  crank  being  in  a  line  with  the 
oonne^ing  rod,  the  force  of  the  pifton*has  no  a6lion  at  all  to 
turn  the  crank ;  but  as  the  crank  bcjgrins  to  make  a  fenfible 
angle  with  the  conne^ing  rod,  the  force  of  the  pifton  be- 
gins to  operate  upon  the  crank  to  turn  it  round,  and  this 
with  a  force  increafing  with  the  angle  at  which  the  conneA. 
ing  rod  a£ls  upon  the  crank,  until  they  are  at  right  angles 
to  each  other ;  and  then  the  whole  force  of  the  pifton  ope- 
rates to  drive  round  the  crank.  To  fhew  the  increments 
and  decrements  of  this  varying  force,  we  have  made  out 
the  following  table  from  a  proje£Uon  of  an  engine  on  a 
large  fcale. 
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A  Table  (hewing  the  force  which  the  conneding  rod  of 
a  fteam-engtne  has  to  turn  round  the  crank  at  different  partd 
of  tlie  nnotion.  The  parts  of  the  engine  are  fuppofed  to 
have  the  foUowing  proportions  :  length  of  the  ftrokey  i. ; 
length  of  the  l^ara»  2. ;  length  of  uke  cranky  .5 1  length 
of  the  conne^ng  rod>  3. 
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0^  The  third  column  of  this  table  alfo  fhews  the  force 
which  13  communicated  to  the  fly^wheely  ezpreffed  in  deci- 
mals* the  force  of  the  piilon  being  i* 

The  above  table  explains  itfelf  by  the  titles  of  its  different 
columns,  and  it  is  only  neceffary  to  remark,  that  the  varia- 
tions of  force  are  not  to  be  conudered  as  an  abfolute  lofs  of 
power,' becaufcy  when  the  crank  has  but  flieht  power,  on  ar- 
rivipg  towards  the  top  or  bottom  of  the  ftroke,  the  pifton 
defcends  proportionably  flow;  and,  in  confequence,  the 
fteam  has  more  time  to  flow  into  the  cylinder,  and  prefs 
upon  the  pifion  with  a  greater  power ;  therefore,  what  the 

Siftop  lofes  in  force  upon  the  crank,  it  makes  up  in  fome 
egree  by  an  increafe  of  its  force;  and,  from  moving  flower, 
it  confumes  lei's  fleam  than  when  moving  with  its  whole  veto* 
dty,  and  a6bing  with  full  force  upon  the  crank.  Hence 
both  the  power  aaii  velocity  of  the  pifton  in  the  cylinder  are 
to  be  confidered  as  varyipg  continually  ;  and  if  the  fly  is 
fufficiently  heavy,  it  will  be  found  that  the  rotative  motion 
is  very  nearly  regular,  while  the  afcent  and  defcent  of  the 
piffon  are  accelerated  from  nothing  at  the  top  of  the  cylin* 
der,  to  its  matefl  velocity  at  the  middle,  or  near  the  niiddle, 
and  from  that  point  it  is  retarded  till  it  comes  to  nothing  at 
the  bottom  of  the  motion.  The  table  fhews  the  exa£t  in- 
crements and  decrements. 

It  has  beejo  confidered  delirable  to  have  fuch  a  motion,  that. 
the  power  and  velocity  communicated  to  the  fly-wheel  fhall 
be  at  all  times  equable  and  conflant.  This  was  one  of  the 
Brh  attempts  to  produce  a  rotatorv  motion,  as  we  have  men- 
tioned, by  Mr.  Fitzgerald,  at  Hartley  collierv,  in  1768: 
It  has  been  repeatedly  attempted  fince  that  perioa.  The  mofl; 
prafticable  form  in  which  it  has  been  tried  was  by  Mr.  Mat* 
Vol.  XXXIV. 


thew  Murray,  who,*!!!  a  patent  dated  17999  for  the  improve* 

meat  of  fteam-engines,  defcribes  a  very  iageniont  movement 
for  the  purpofe.  The  defed  of  all  thefe  contrivances  for  ob« 
taining  equal  power  on  the  rotative  axis  is,  that  the  pifton 
muft  ad  upon  it  all  at  once  with  a  fudden  fhock,  which  10 
courfe  of  time  deftroys  the  heft  conftruded  mechaniiin. 

In  the  Philofophical  Journal  is  a  defcription  of  a  contri* 
vance  by  Mr.  Samuel  Clegg,  for  producing  a  rotative  motion 
from  a  reciprocating  one,  which  not  only  fimplifies  the  ma* 
chine  very  much,  but  exceeds  the  power  of  the  common  crank 
one-third,  in  confequence  of  its  adion  being  always  perpeadi- 
cular  to  the  radius  of  the  wheel,  which  is  done  by  a  vertical 
double  rack  and  wheel.  The  two  vertical  parts,  of  this 
rack  are  joined  bj  a  femicirde  at  the  top,  and  both  parts  are 
teethed  on  the  inude,  fo  that  the  teeth  of  the  vertical  wheel 
arec^nfUntly  in  contad  with  fome  of  the  teeth  of  the  fork 
formed  by  the  two  vertical  bars  and  the  femicircle  unit- 
ing the  double  racks.  The  wheel  and  rack  are  con- 
ftantly  kept  in  gear  b^  means  of  a  fmall  roller,  a  fliding-bar» 
and  a  plate,  ferving,  mftead  of  a  groove,  to  keep  the  roller 
from  deviation  in  this  way.  Although  the  change  from  the 
upward  to  the  downward  motion  of  the  pifton-rod  will  b« 
gradual,  the  change  from  thd  dovmward  to  the  upward  mo- 
tion muft  be  inft^taneous ;  or  at  leaft  the  pifton-rod  muft 
be  brought  to  reft  at  once,  from  an  uniform  motion  down- 
wards, and  then  receive  inftantaneoufly  a  finite  velocity  in 
the  oppofite  diredion. 

A  mode  of  giving  a  more  uniform  adion  to  the 
crank,  was  attempted  in  an  engine  ere6ted  by  Mr.  Horn- 
blower  about  1705,  at  the  brewery  of  Meflirs.  Meux  and 
Co.,  where  the  alternate  power  of  two  fingle  cylinders  was 
applied  by  chains  ading  upon  circular  arcs,  at  a  conftant 
diftance  from  the  centre  of  the  lever ;  while  the  end  of  the 
lever  which  was  coiineded  to  the  crsuik  by  the  conneding 
rod  continually  varied  in  its  a£Uon,  and  confequently  in  its 
force  on  the  crank,  nearly  in  an  equal  proportion  to  the 
alteration  of  the  leverage  of  the  crank.  (See  the  fketcdi  of 
this  contrivance  tit  fig.  7 .  Plate  V. }  The  two  cylinders  A,  B, 
of  this  engine  ma£  an  alternate  adion  on  a  band-wheel,  D» 
by  means  of  two  chains.  The  lever  which  carried  the  conned- 
ine  rod,  F,  was  a  wheel  fixed  on  the  fame  fhaft  with  the  band- 
wheel,  and  had  a  pin,  £,  near  its  periphery,  to  which  the  con- 
neding  rod,  F,  vras  attached.  This  pin  traverfed  about  1 20^ 
of  the  whole  circle,  and  may  be  denominated  the  end  of  the 
lever,  which,  in  its  adion  upward  to  i,  and  downward  to/^  ac- 
ceded and  receded  to  and  from  the  centre  of  motion ;  and  had 
it  traverfed  through  the  remainder  of  the  femicircle,  it  would 
then  have  preffed  on  the  crank,  G,  proportionately  to  the  fine 
of  every  angle  it  made  in  its  revolution.  But  confiderine  the 
great  preffure  on  this  pin  in  the  crank-wheel,  it  would  nave 
demanded  a  degree  of  ftrength  in  that  part  which  would  have 
been  prepofterous,  compared  with  the  reft  of  the  work. 

This  engine  has  its  merits  and  its  defeds  ;  it  is  fubjed  to 
much  more  fridion  than  a  double-ading  cylinder,  by  having 
two  cylinders  and  their  appendages ;  and  unlefs  the  com- 
munication between  the  cylinders  is  clothed  with  the  beft 
materials  for  that  purpofe,  a  great  lofs  of  heat  muft  enfue ; 
becaufe  the  furface  expofed  in  two  cylinders,  compared  with 
one  double-ading  cylinder,  is  as  2  to  i,  and  the  fridion  of. 
the  piftons  will  be  nearly  in  the  fame  proportion. 

The  air-pumps  in  this  engine  (for  it  h|d  two,  though  only 
one  condenfer)  were  worked  bv  a  fmall  band- wheel,  upon  the 
fame  axis  as  the  great  band-wheel  D ;  and  from  the  oppofite 
fides  of  this,  the  rods,  H,  were  fufpended  by  chains.  The  air-,, 
pumps  were  open  at  top,  and  the  preffure  of  the  atmofphero 
always  refted  upon  their  piftons;  but  as  the  two  were  add- 
ing w  oppofite  diredions,  they  balanced  each  other  a9  toi 
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Mwcr;  in  thh  the  iuvetitiyr  adopted  die  common  double^ 
barrelled  9f»-pamp  of  Haukfbee,  inftead  of  tke  more  per- 
hA  air-pump  of  Smeaton,  which  Mr.  Watt  employs.  This 
engine  was  confidered  of  36  horfes'  power^  and  tor  many 
years  performed  all  the  work  of  the  brewery.  We  have 
alfo  feen  fome  fmaller  engines  built  on  the  fame  plan,  one  of 
them  with  atmofpheric  cylinders. 

It  may  be  confidered  as  an  advantage  in  this  engine,  chat 
it  has  a  double  air-pump,  whereas  the  double'  cylinder  has 
only  a  fingle  air-pump,  which  draws  out  the  air  from  the 
condenfer  while  the  pifton  is  makin?  its  afcending  ftroke  ; 
but  during  the  defcent  of  the  piilon  the  air-pump  is  ina£tive. 
We  have  Teen  many  propofals  for  double-afdng  pumps.    . 

Mr.  Murray,  in  1801,  had  a  patent  for  a  new  air*pump, 
(fee  the  fpecincation  in  the  Repertory  of  Arts,  firft  iienes, 
IP0L  zvi.);  but  we  have  not  had  an  opportunity  of  afcertaining 
the  performance  of  an  engine  fo  conilru  Aed  ;  and  as  the  in- 
genious inventor  does  not  now  adopt  it  in  the  fteam-engines 
which  he  makes,  we  may  prefume  it  is  not  of  great  importance. 

The  proportion  ufually  given  to  the  air-pump  of  a  double 
engine  is  about  two-thirds  the  diameter  of  the  cylinder,  and 
haU  the  ftroke,  or  from  one-fourth  to  one-fifth  the  capacity  of 
the  cylinder :  the  condenfer  is  of  the  fame  fize.  Whether  it  is 
iming  to  the  circumftance  of  the  fingle  air-pump  or  not,  we 
are  unable  to  determine  ;  but  it  appears  that  double-ading 
engines  do  not  in  general  produce  (o  great  an  tSe€t  from  the 
fuel  they  confume  as  fingle  engines  of  the  fame  dimenfions. 
In  Mellrs.  Leans'  reports  of  the  engines  in  Cornwall,  which 
generally  contain  the  accounts  of  20  or  25  engines,  there 
are  feveral  enormous  double  engines  for  pumping  the  mines, 
with  cylinders  of  66  and  6$  inches,  and  four  of  63  inches. 
.The  beft  of  thefe  appear  to  be  on  Williams'  mine ;  cylinder 
65  inches  diameter,  and  working  with  a  ftroke  of  8  feet 
9  inches,  under  a  preflure  of  16.6 lbs.  fcr  fquare  inch:  it 
works  10  pumps,  which  are  a  load  of  70,41 1  lbs.,  at  the  rate 
of  6§  ftrokes  per  minute,  of  6  feet  9  inches  each.  Its 
performance  with  refpeft  to  coals  was,  in  June  18 16, 
50,074,507  lbs.  lifted  one  foot  high  for  each  buihel  con- 
fumed*  This  is  a  very  good  performance ;.  but  all  the  other 
double  engines  are  lefs,  one  of  the  63-inch  cylinders  is  37 
millions,  the  others  25,  22,  21,  and  even  17  millions. 

The  advantages  are  all  on  the  fide  of  the  double  engine ; 
the  diminution  of  furface  which  is  expofed  to  condenfation, 
the  vis  inertias  of  the  parts  in  motion  is  much  lefs,  and  the 
ifi&ion  of  the  pifton  is  very  much  reduced,  although  the 
firiAionof  the  joints  for  communicating  the  motion  muft  be 
increafed,  becaufe  they  .muft  be  bound  tight,  fo  as  to  have 
BO  Ihake  or  loofenefs ;  but  this  muft  be  inconfiderable.   ' 

Before  quitting  the  fubje^  of  double  engines,  employed 
to  ^ve  a  rotative  motion  to  machinery  by  a  crank,  we  muft 
notice  the  remarkable  difference,  (hewn  by  Meflrs.  Leans' 
reports,  between  the  performance  of  the  fmall  engines  em- 
ployed in  drawing  the  matter  out  of  the  mines,  and  thofe 
IB  pumping  water. 

We  mould  think  the  lofs  of  power  firom  friftion  in  draw- 
ing up  buckets  by  a  rope,  could  not  be  greater  than  the 
fridion  of  pump^buckets,  and  of  the  water  moving  in  the 
pipes  ;  therefore  all  the  difference  muft  be  attributed  to  the 
application  to  the  rotative  motion,  and  to  the  fmallnefs  of 
the  engines:  thefe  are  ufually  14,  16,  and  24  inches  in 
diameter,  but  their  performance,  with  refpeft  to  coals,  is 
^7  3>  3h  4>  21"^  5  millions.  The  beft  engine  they  ' 
have  draws  only  from  9I  to  1 1  million  pounds  one  foot 
high  for  each  buihel  of  coals,  which  is  only  one-third  of  the 
produce  of  the  beft  large  engines  employed  in  pumping. 

One  of  WoolPs^ilouble  engines  at  Wheal  Fortune  mine, 
in  Mayy  x8x6,  drew  only  three  million  pounds  one  fool  high 
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with  each  buihel ;  but  another  at  Wheal  Vor  mine  drew 
fix  millions. 

EfHmatwn  of  the  Force  of  Steem^Enginet  in  Horfes^  Pqwerm 
-—The  method  of  exprefiing  the  mechanical  power  of  any 
machine  by  the  weight  of  water  or  other  matter  which  it 
will  raife  to  a  given  height,  in  a  certain  period  of  time,  or 
with  a  given  quantity  of  fnel,  is  the  moft  unequivocal  ex- 
preflion  that  can  poifibly  be  obtained;  but  as  fteam-enginei 
are  frequently  fubftituted  in  the  room  of  horfes,  it  has 
been  cuftomary  to  calculate  their  mechanical  energy  in 
horfe-power,  or  to  find  the  number  of  horfes  which  could 
perform  the  fame  work.  This,  indeed,  is  a  very  vague  ex- 
preflion  of  power,  on  account  of  the  different  de&rees  of 
Itrength  which  different  horfes  poffefs ;  but  ftill,  when  we 
are  told  that  a  fteam-engine  is  equal  to  fixteen  horfes,  we 
have  a  more  diftind  conception  of  its  power,  than  when  we 
are  informed  that  it  is  capable  of  raifing  a  given  number  of 
pounds  weight  through  a  certain  fpace  in  a  certain  time. 

Prior  to  Mr.  Watt's  application  of  the  fteam-engine  to 
produce  rotative  motion,   the  great  manufadories  of  the 
kingdom  had  their  mill-work  put  in  motion  by  the  agency 
of  water,  of  virind,  or  of  horfes ;  and  the  latter  h^  for 
many    years   been    almoft    exclufively  employed    in    the 
breweries  and  diftilleries  of  the  metropolis.     It  was,  there- 
fore, natural  for  thofe  who  wiihed  to  fubftitute  the  power 
of  fteam  for  that  of  horfes,  to  ftate  the  number  of  thofe 
animals,  to  which  the  new  power,  under  given  conditions, 
ought  to  be  equivalent ;  and  it  is  probable  that  Meffrs.  Watt 
and  Boulton  felt,  that  fuch  a  mode  of  comparifon  would 
be  more  intelligible  to  common  apprehenfions,  than  a.  more 
accurate  and  fcientific  formula :  it^  eave  the  power  of  an 
engine  expreffed  in  numbers,  of  whicn  the  ordinary  ftrength 
of  a  horfe  is  the  unit.     This,  no  doubt,  is  not  in  itfelf  very 
exa£l,  the  unit  being  large,  and  fubje^  to  confiderable  vari- 
ation.    Relative  to  the  purpofe  for  which  it  was  ufed,  it 
was,   however,    fufficiently  coiTe6t ;    and  on  this,   as  on 
many  fimilar  occafions,  a  more  minute  meafurement  would 
have  been  lefs  ufeful.     But  to  g^ve  this  unit  all  the  accu- 
racy which  can  be  defined,  they  have  affumed,  from  the  re- 
fult  of  experiments  made  with  the  ftrong  horfes  employed 
by  the  brewers  in  London,  that  the  ftandard  of  a  horfe^a 
power  is  a  force  able  to  raife  32,000  lbs.  one  foot  high  in  a 
minute :  and  this,  no  doubt,  was  meant  to  include  an  allow-^ 
ance  of  power  fufficiently  ample  to  cover  the  ufual  varia- 
tions of  the  ftrength  of  horfes,  and  of  other  circumitancet 
that  might  affe6l  the  accuracy  of  the  refult.  In  forming  the 
eftimate  juft  mentioned,  we  think  the  power  of  a  horfe  is 
rated  above  the  ordinary  average,  a  circumftance  which  can* 
not  be  complained  of  by  the  public,  as  it  tends  to  reprefent 
the  advantage  of  the  engines  lefs  than  it  will  be  found  in 
real  pra£lice. 

Dr.  Brewfter,  in  his  edition  of  Fergufon,  ftates  that 
Meffrs.  Watt  and  Boulton  fuppofe  a  horfe  capable  of  raifing 
32,000  lbs.  avoirdupois  one  ^ot  high  in  a  minute ;  while 
Dr.  Defaguhers  makes  it  27,500  lbs.  and  Mr.  Smeaton  only 
22,916 :  if  we  divide,  therefore,  the  number  of  pounds  which 
any  fteam-engine  cau  raife  one  foot  high  in  a  minute  by  thefe 
three  numbers,  each  quotient  will  reprefent  the  number  of 
horfes  to  which  the  engine  is  equivalent,  according  to  the 
eftimate  of  thefe  different  engineers.  We  will  take,  for 
example,  an  engine  having  a  double- a6lin^  cylinder,  on  Mr. 
Watt's  plan,  24  inches  diameter,  and  whicn  makes  20  ilrokes 
per  minute,  each  ftroke  bein?  five  feet  long,  and  the  force 
of  fteam  being  equal  to  a  preilure  of  10  lbs.^r  fquare  inch- 
Required  the  number  of  horfe-power  of  fuch  an  engine. 

The  fquare  of  the  diameter  of  the  cylinder  being  multi- 
plied by  the  decimal  number  •7854,  will  give  the  area  of  the 
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pifton :  thus,  24  x  24  =  57^  ^  *7^54  =  45^*4  Square 
iflcheSf  which  are  expofed  to  the  preli'ure  of  the  fteam. 
Now  if  we  multiply  this  area  by  lolbs.,  the  preffure  upon 
etery  fquare  inchy  we  fhall  have  452.4  x  10  =  4524  lbs. 
the  whole  prelTure  upon  the  pifton,  or  the  weight  which 
the  engine  is  capable  of  raifing  with  a  certain  velocity.  To 
find  this  velocity,  we  fay  that  the  engine  performs  20  double 
ftiokes,  each  of  five'teet  long,  in  a  minute;  the  pifton 
muft,  therefore,  move  through  to  x  5  x  2  ::2  200  feet  in 
the  fame  time ;  and,  therefore,  the  power  of  the  engine  will 
be  reprefented  by  4524  lbs.  avoirdupois,  raifed  through 
200  feet  in  a  minute,  or  by  ^  hogflieads  of  water,  aUe 
meafure,  raifed  through  the  lame  height  in  the  fame  time. 
Now  this  is  equivalent  to  4524  x  200  =  904,800  lbs.  or 
9i  X  200  =3  1848  hogiheads  raifed  through  the  height 
of  one  foot  in  a  minute.  This  is  reduced  to  the  horfe-power 
of  Meflirs.  Boulton  and  Watt,  by  dividing  by  32,000,  their 
eftimate  of  the  horfe-power :  thus,  904800  -r  32000  =:  28} 
horfes* 

According  to  Smeaton,  904800 -f-  22916  =  39^  horfes. 

According  to  Defaguliers,  904800  -r  27500  =  33 
Imrfes. 

In  this  calculation,  it  is  fisppofed  that  the  engine  works 
only  eight  hours  a-day,  fo  that  if  it  worked  during  the 
whole  24  hours,  it  would  be  equivalent  to  thrice  the  num* 
her  of  horfes  found  by  the  preceding  rule. 

Oiier  ConfiruStMs  of  Mr.  Waifs  Double  Engine. — A  great 
nafs  of  matter  muft  neceifarily  be  put  in  rapid  motion  at  every 
ftroke  of  the  reciprocating  engine,  and  the  motion  muft  be 
ftopped  and  returned  at  the  end  of  the  ftroke.  This  is 
an  evident  difadvantage  under  which  the  double  engine 
labours ;  for  though  all  obje6Uon  to  the  reciprocation,  on 
account  of  the  irregularity  of  motion,  is  done  away  by 
the  application  of  a  fly-wheel,  the  regularity  thua  at- 
tained is  at  the  ezpence  of  the  power,  as  we  have  (hewn  in 
the  pra^cal  refults  of  the  large  engines  for  pumping,  and 
the  engines  for  drawing  from  the  mines.  The  moft  ob- 
vious improvement  in  this  particular,  is  to  lighten  the  mafs 
of  the  great  working  beam,  or  to  difpenfe  with  it  alto- 
gether. The  enormous  ftrain  exerted  on  its  arms  requires  a 
proportional  ftrength,  and  this  requires  a  vaft  mafs  of  matter, 
not  led  indeed  (in  an  engine  with  a  cylinder  of  52  inches 
diameter)  than  three  tons  and  a  half,  moving  with  the  velo- 
city  of  tnree  feet  in  a  fecond,  which  muft  be  communicated 
in  about  half  a  (econd,  fo  that  this  mafs  muft  be  brought 
into  motion  from  a  ftate  of  reft,  and  muft  again  be  brought 
to  reft,  again  into  motion,  and  again  to  reft,  to  complete 
^  the  period  of  a  ftroke.  This  confumes  much  power ;  and 
engineers  have  not  been  able  to  load  an  engine  with  more 
than  to  or  11  lbs.  on  the  inch  of  the  pifton,  and  pre- 
ferve  a  fufficient  quantity  of  motion,  fo  as  to  make  12  or 
15  feven-feet  ftrokes  in  a  minute.  Many  attempts  have 
been  made  to  leiTen  this  mafs,  by  ufing  a  light  framed  wheel, 
or  a  light  frame  of  carpentry,  in  place  of  a  foUd  beam. 

An  example  of  this  is  ihewn  in  the  beam  of  New- 
comen's  engine  (Pi^^  II.),  a  method  which  was  intro- 
duced by  Mr.  Smeaton ;  and  another  is  fhewn  in  Mr.  Horn- 
blower's  (Plate  V*  jig.  I.)  l^he  form  of  this  beam  is  fuch, 
that  it  would  be  ftronger  than  a  folid  beam  containing  a 
great  many  times  the  quantity  of  timber,  as  there  is  fcarcely 
sny  part  of  it  which  is  expofed  to  a  tranfverfe  ftrain,  but 
every  piece  is  either  pufhed  or  pulled  in  the  dirediion  of  its 
length.  The  only  evident  improvement  of  which  it  ad* 
mitSy  is  to  apply  a  ftrong  tie-bolt  along  the  whole  length 
of  the  upper  beam ;  becaufe  when  tie-beams  of  wood  are 
vied,  it  is  very  difficult  to  conned  the  iron  ftraps  to  liie 
ends  of  them  ia  fuch  a  manner}  that  they  wiU  not  become 


loofe  in  time.  This  is  an  objefiion  to  framed 
beams,  for  although  they  are  abundantly  ftrong  at  firC 
yet,  after  being  fome  time  employed,  ^  ftraps  and  bolta 
with  which  the  wooden  parts  are  conneded,  cut  their  vray 
into  tjbe  wood,  and  the  framings  become  loofe  in  the  joints, 
and,  without  giving  any  waminfir,  are  liable  to  break  to  piocet 
in  an  inftant.  A  folid  mafly  fimple  beam  of  fumdent 
fhrength  bends,  and  fenfibly  complains,  (as  the  carpenters 
exprefs  it,)  before,  it  breaks.  In  all  great  engines,  there- 
fore, Mr.  Watt  at  firft  employed  fuch  folid  beams  as  were 
found  the  mof!  durable,  and  leaft  likely  to  break  in  a  long 
courfe  of  work. 

They  were  femetimes  ftrengthened,  in  a  very  fimple  and 
effedive  manner,  by  placing  a  king-poft  perpendicular  to 
the  length  of  the  beam,  over  its  centre,  and  extending  iron 
tie-bolts  from  the  top  of  the  king-poft  to  the  two  extre- 
mities of  the  beam,  fo  that  the  beam  thus  framed  forms  a 
triangle,  of  which  the  beam  is  the  bafe,  the  Jeing-poft  the 
perpendicular,  and  the  iron  ties  the  fides,  meeting  the  per- 
pendicular at  the  vertex  of  tlie  triangle. 

This  was  an  expedient  generally  reforted  to,  when  the 
beam  was  found  to  yield  from  a  long  continuance  of  the  adioik 
There  is,  perhaps,  no  example,  except  the  maft  of  a  (hip,  ia 
which  a  piece  of  timber  is  expofed  to  luch  a  fevere  ftrain  as  the 
beam  of  an  en^ne,  becaufe  it  is  necefi'arily  made  as  (maU  at 
poffible;  and  it  is  relieved  firom  the  ftrain  15  or  20  times 
every  minute,  fo  that  all  the  fibres  are  tried  to  the  utmoft  x 
we  accordingly  fee  old  beams,  full  of  cracks  lengthwife 
from  the  fibres,  feparating  laterally,  and  after  this  the  beam 
lofes  its  ftrength. 

Of  late  years,  wooden  beams  have  been  altogether  difufed, 
and  caft-iron  beams  fubftituted.  We  have  already  defcribed 
the  mode  of  making  the  beam  for  the  largeft  engines,  by 
two  plates  or  flitches  put  together  parallel,  and  leaving  a 
fpace  between  them.  For  double  engines,  which  are  not 
or  the  very  largeft  dimenfions,  it  is  ufual  to  have  the  beam 
caft  in  one  piece,  of  a  form  beft  adapted  to  give  the  greateft 
ftrength  in  the  leaft  weight.  (See  Plate  IX.  Sieam-Engjtiet 
ParaUel Motiont.)  The  extremities  of  the  beam  are  turned  in  a 
lathe  to  form  cylindrical  pins,  a^  upon  thefe  pins  are  fitted 
fockets  or  pieces,  which  have  other  pins  proieftmg  from  them 
to  forn}  the  joints  of  the  parallel  motion  and  connefting  rod) 
fo  that  when  the  fockets  are  fixed  on  the  ends  of  the  beam,  the 
pins  will  proje6^  from  the  beam  in  a  direfkion  perpendicular  to 
its  length,  and  parallel  to  its  axisof  motion.  There  are  two  pint 
thus  proje^ing  from  each  end  of  the  beam,  that  is,  one  pin  on 
each  fide  of  the  focket :  the  two  links  of  the  parallel  motion 
are  fitted  to  the  two  proieding  pins  at  one  end,  and  the 
double  joint  of  the  coiineoing  rod  is  fitted  on  the  two  pins 
at  the  other  end  of  the  beam.  The  advantage  of  this  coo- 
ftru6Uon  is,  that  the  joints  at  the  ends  of  the  beam  become 
univerfal  joints,  having  liberty  of  motion  in  all  diredionst 
thus,  ill  .the  direction  in  which  the  joints  of  the  parallel 
motion  and  conne^ing  rod  are  requirol  to  bend  for  the  mo- 
tion of  the  beam,  as  fliewn  in  the  figure,  the  motion  will  be 
upon  the  proje6ling  pins  of  the  fockets ;  but  if,  from  the  axii 
of  the  beam  not  being  rightly  placed,  or  from  any  other  caufe» 
a  lateral  flexure  is  required  in  the  motion  of  the  beam^  the 
fockets  of  the  joints  wiU  turn  a  little  fideways  i^on  the  end 
of  the  beam,  and  allow  the  deviation,  without  any  ftrain  on 
the  moving  parts :  were  it  not  for  this  Contrivance,  the 
fmalleft  poffible  deviation  from  the  perj^dicular  direction 
of  the  cylinder  would  caufe  a  great  nri&on  in  the  ftuffing* 
box  and  joints.  In  Mr.  Murray's  beft  engbes,  the  crauE* 
pin  is  ali!o  jointed  to  the  conne^Ung  rod  by  a  univerfal  joint. 
See  Plate  VIII./f.  4. 

All  the  joints  of  the  paralldi  motiofli  the  oonne&ing  rod, 
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«nd  crank,   in  fhort,  all  the  moving  ioints  of  a  double  the  lever  m,  of  the  pandlel  motion,  ig  fupported  by  a  fmalf 

engine,  muft  be  fitted  whh  brafs  fockett,  which  can  b«  bracket  or  ftandard  erefted  from  the  flanch  of  the  cylin* 

tightened  round  the  pivots,  fo  aa  to  prevent  ail  (hake  or  der.     By  this  arrangement,  all  the  parts  of  the  engine  are 

loofenefs,  which,  in  an  engine  that  works  both  in  afcend-  fo  united,  that  they  cannot  deviate  in  the  lealt  from  their 

ing  and  defcending,  would  be  deftruftive  of  its  adion.     The  pofition,  unlefs  the  parts  are  aftually  broken.    An  engine  on 

two  g^at  links  of  the  parallel  motion  are  each  compofed  this  plan  is  fully  defcrtbed  in  the  Britifh  Encyclopaedia,  vol.  vir 

of  a  ftrap  or  loop  of  iron,  bent  fo  as  to  make  a  double  link.  The  engine  reprefented  in  Plate  VIII.  Jig,  4.  is  perhaps 

in  the  upper  bend  of  which  are  two  brafles  for  the  pivots  the  moft  complete  of  aU.     It  is  of  the  form  in  which 

at  the  end  of  the  beam,  and  at  the  lower  end  are  two  others,  Meflrs.  Murray  and  Wood  conftrud  their  engines,  when 

for  the  pivots  which  projeft  on  each  fide  from  a  focket,  they  are  not  of  a  very  larg^  power. 

which  is  fixed  on  the  top  of  the  pifton-rod.     The  brafles  Stiom-Enginu  without  Beams, — Thefe  have  been  made  in  a 

of  the  latter  joint  are  held  in  by  wedges,  or  crofs-keys,  variety  of  forms.  The  fimpleft  of  all  is  to  connect  the  pifton- 

put  through  the  two  ^links  at  the  lower  end,  fo  that  by  rod  at  once  with  the  conne6iing  rod,  and  to  place  the  crank 

driving  the  wedges  farther,  the  braffes  can  be  drawn  tight  over  thecen tre of  the  cylinder :  the  pifton-rod  muft  be  guided 

at  pleafure.    The  two  infide  brafles,  that  is,  the  lower  by  a  parallel  motion,  or  by  Aiders.     The  objedion  to  thi» 

brafs  of  the  upper  joint,  and  the  upper  brafs  of  the  lower  is,  that  the  fly-wheel  becomes  elevated  to  too  great  a  height/ 

joint,  are  kept  extended  to  their  proper  diftance  by  a  piece  for  the  communication  of  its  motion,  except  in  very  par- 

of  wood,  or  a  light  frame  of  iron,  fitted  in  between  them,  ticular  circumftances,   without  fiiortening  the  conne6ling^ 

But  we  have  not  yet  fatisfadorily  explained  the  aflion  rod,  which  occafions  the  irregularity  of  the  a^ion  of  the 

of  the  parallel  motion.     It  is  plain  that  the  pifton-rod  muft  crank  to  be   greater   than   that  of  our  table,  in  which 

afcend  and  defcend  in  a  perpendicular  right  line,  and  alfo  the  length  of  the  connecting  rod  is  fuppofed   to  be  fix 

that  the  end  of  the  beam  muft  afcend  and  defcend  in  the  times  that  of  the  crank,  or  three  times  the  ftroke  of  the 

arc  of  a  circle.     When  the  beam  rifes  into  the  pofition  of  engine,  as  a  fliorter  cannot  be  made  to  work  well.     There 

Plate  VI.  from  a  horizontal  one,  it  gives  the  pifton-rod  a  is  alfo  a  difficulty  in  balancing  the  weight  of  the  pifton« 

tendency  to  move  from  its  perpendicular  towards  the  centre  rod,  conne6king  rod,  and  cranx,  and  in  giving  motion  to 

of  the  beam,  which  muft  move  towards  it,  was  not  the  link,  the  air-pump.    The  balance-weight  is  ufually  placed  on  the 

if  attached  to  the  beam  and  pifton-rod  by  flexible  joints ;  rim  of  the  fly-wheel ;  and  the  air-pump  is  either  worked 

mnd  while  the  lower  end  of  the  link,  ^,  rifes,  the  end  of  the  by  a  fecond  fmaller  crank  upon  the  axis  of  the  fly -wheels 

bar  or  lever  m,  dotted,  which  is  moveable  on  a  fixed  centre  or  by  a  ftiort  beam. 

at,  alfo  rifes  at  the  fame  time,  and  the  angle  between  m  Engines  of  this  kind  are  frequently  placed  with  the 

and  c  increafes,  and  likewife  the  angle  between  b  and  c  in-  cylinder   horizontally,   and  for  fmall  engines  this  anfwera 

creafes  flowly ;  fo  that  the  vertex  of  the  angle  between  very  well ;  but  in  large  ones,  the  weight  of  the  piftoa 

b  and  c  would  move  towards  B,  if  the  bar,  m,  was  not  con-  a6iing  always  at  one  fide  wears  the  cylinder  irregularly, 

fined  to  move  round  the  fixed  point  or  centre  m,  while  the  Mr.  Murray  included  this  plan  in  his  |>atent  of  1799^ 

other  end  rifes  along  with  the  rod  c*     While  m,  therefore,  which  we  have  before  mentioned,  for  producing  the  rotatory* 

rifes  upon  its  centre,  the  adjoining  bar,  4/,  moves  round  the  motion  without  a  crank ;  and  he  propofed  to  place  rollers 

joint  at  its  upper  end,  and  draws  r,  and  the  lower  end  of  ^,  in  the  pifton  to  bear  it  up. 

from  the  centre  of  the  beam,  the  angle  between  d  and  c  Steam-engines  with  horizontal  cylinders  are  ufed  with 
increafes,  and  the  joint  between  d  and  c  recedes  from  the  the  greateft  advantage  in  fteam-boats,  as  they  can  be  made 
centre-  of  the  beam  ;  and  as  it  cannot  approach  nearer  to  the  to  lie  low  beneath  tne  deck  of  the  boat*  Mr.  Symington, 
joint  between  b  and  r,  becaufe  of  the  rod  r,  it  keeps  a^  and  we  believe,  firft  introduced  this  plan, 
the  bottom  of  ^,  in  a  perpendicular  pofition ;  fo  th<\t  what-  We  have  feen  feveral  engines  working  without  a  beam, 
ever  tendency  the  joint  between  b  and  c  has  to  approach  in  which  the  crank  was  placed  immediately  over  the  cy-t 
towards  the  centre  of  the  beam  by  the  increafe  of  the  angle  Under,  and  with  the  axis  of  the  crank  little  more  than  its 
between  b  and  Ct  is  correded  by  an  equal  tendency  of  the  length  above  the  top  of  the  cylinder.  For  this  purpofe, 
lever,  m,  to  draw  the  angle  between  d  and  c  in  a  contrary  the  pifton-rod  is  prolonged  upwards  to  a  length  of  three 
diredion  ;  but  as  the  besun,  B,  falls  into  a  horizontal  pofi-  or  four  times  the  nroke  of  the  engine,  and  the  top  is  guided 
tion,  all  thefe  motions  are  reverfed.  In  adjufting  the  parallel  in  a  groove,  or  by  a  friAion -wheel :  near  the  upper  end  of 
motion  for  work,  when  the  pifton-rod,  n,  is  found  to  rub  it  is  jointed  the  conne£iin7  rod,  which  defcends  down  to  the 
moft  upon  the  fide  of-  the  collar  of  the  ftuffinj^-box  neareft  crank-pin,  fituated  behmd  the  rod,  and  as  clofe  above 
to  m,  the  fixed  centre  point,  m,  muft  be  fliifted  a  little  in  the  cylinder  as  it  can  turn  round  clear  of  its  top.  By 
the  contrary  diredion^  ws.  to  remove  it  nearer  to  the  centre  this  means,  the  afcent  and  defcent  of  the  pifton-rod  pro- 
of the  beam,  and  in  an  oppofite  dire&ion  if  it  is  found  to  duce  the  rotation  of  the  crank,  the  lateral  deviation  of  the 
rub  on  the  other  fide.  crank  from  the  perpendicular  being  allowed  for  in  the 

That  the  nature  of  this  parallel  joint  may  be  better  anele  which  the  conneding  rod  makes  with  the  prolonged 

underftood,  it  is  proper  to  obferve,  that  all  the  bars  which  pifton-rod. 

have  been  mentioned  are  made  double,  which  cannot  be  In  this  way  the  crank  muft  be  placed  behind  the  pifton- 

fliewn  in  the  figure,  and  that  the  two  levers,  m,  m,  are  rod,  or  out  of  the  line  of  it ;  but  it  is  not  then  thought  to 

placed  at  a  fufficient  diftance  af under  to  allow  the  links  3,  work  fo  weU* 

and  the  rods  f,  to  defcend  between  them.  To  remedy  this  the  crank  is  made  double,  and  the  pro- 

Of  late  years',  the  framing  for  the  fnpport  of  the  engbe  longed  pifton-rod  has  an  opening  in  it  for  the  crank-pin  to 

has  been  wnolly  made  of  caft-iron.    A  very  good  form  is  to  pafs  through,  and  a  c6nne£^ing  rod  is  placed  on  each  fide 

make  the  ciftem,  L,  of  caft-iron,  all  in  one  Tolid  piece,  and  of  the  pifton-rod,  fo  that  it  is  worked  between  the  two.    It 

to  fix  the  cylinder  A  upon  it  with  four  feet :  a  fingle  column  is  eridrat  that  the  opening  through  the  pifton-rod  muft  be 

is  then  ereded  upon  the  end  of  the  ciftem  L,  to  lupport  the  a  groove,  equal  in  length  to  the  ftroke  of  the  crank,  fo 

centre  of  the  beam :  the  fly-wheel  is  fupported  by  fmall  that  the  whole  of  the  motion  of  the  crank-pin,  from  one 

eaft-iron  ftandardarifing  firom the  ground;  and  the  centre  of  fide  to  the  other,  can  be  admitted  in  the  openin^r,  without 

mfluendng 
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ktoeaciag  tke  pifton4»df  except  m  itt  perpendicular  afcent 
lad  defceut. 

The  grooTe  muft  be  made  wide*  fo  that  the  pin  cannot 
touch  the  (idea  of  it.  The  pin  is  always  retained  in  the  middle 
of  the  groove  by  the  conneding  rods,  of  which  there  is  one 
mt  each  fide,  extending  from  the  crank-pin  to  the  top  of 
the  rod,  which  is  prolonged  in  the  line  of  the  pifton-rod, 
and  is  part  of  the  frame  forming  the  opening  through 
which  the  crank-pin  pafles*  It  is  evidenti  that  in  this  way 
the  opening  cannot  be  a  ftraight  line,  but  muft  be  formed 
to  a  portion  of  a  circle,  of  which  the  centre  is  the  joint  that 
unites  the  cooneftine;  rods  with  the  rod  which  prolongs  the 
piftoD-rody  and  in  a  Tine  with  it. 

Another  plan  for  applying  the  connedinsr  rod  immediately 
to  the  pifton-rod,  without  the  intervention  of  a  working 
beam,  is  to  have  the  axis  of  the  crank  placed  immediately 
beneath  the  cylinder  bottom,  and  a  crank  formed  on  it  at 
each  fide :  a  crofs-bar  is  placed  upon  the  top  of  the  pifton- 
rod,  long  enough  to  reach  over  beyond  the  flanches 
of  the  cylinder  ;  and  from  each  end  of  it  a  conue£ling  rod 
is  fofpended,  the  lower  ends  of  which  rods  are  jointed  to 
the  two  cranks  before-mentioned.  This  arrangement  is, 
perhaps,  the  beft  of  its  kind,  becaufe  the  conne6iing  rods 
are  of  a  confiderable  length,  without  taking  up  any  room. 

Mr.  Maudflav,  of  London,  had  a  patent  in  1807  for  an 
engine  of  this  kind,  of  which  he  has  conflru6ked  a  great 
number.    PlaU  VIII. ^.  3.  is  a  iketch  of  one  of  thefe; 
The  fpecification  ftates  the  invention  to  confiit  in  reducing 
the  number  of  the  parts  of  the  common  fteam-engine,  and 
fo  arranging  amd  conne^ing  them,  as  to  render  it  more 
com  pad  and  portable,  every  part  being  fixed  to,  and  fup^ 
ported  by,  a  ftrong.  frame  of  caft-iron,  perfectly  detached 
from   the   building  in  which  it   ftands :    it  is  not,  there- 
fore, liable  to  be  put  out  of  order  by  the  finking  of  the 
foundations.     A  is  the  cylinder,  placed  upon  a  frame  of 
cait-iron  plates  B,  B,  which,  at  the  fame  time  that  it  ele- 
vates the  cylinder  to  a  fu£Bcient  height,  forms  the  fupport 
for  the  axis  of  the  fly-wheel  D  D.   This  axis  has  two  cranks 
formed  in  it.     £  is  one  of  the  connecting  rods,  which,  as 
before-mentioned,  extends  from  thofe  cranks  up  to  the^nds 
of  the  crofs-bar,  which  is  fixed  at  the  top  of  the  piftoa-rod, 
and  which  is  guided  in  its  afcent  and  defcent  by  fridion- 
wheels  R,  fitted  upon  it,  and  ruitning  in  grooves  N,  N,  formed 
in  iron  frames,  which  are  placed  in  a  perpendicular  fituation 
above  the  cylinder,  and  fupported  by  a  light  iron  framing  O. 
Beneath  the  great  frame,  D9  are  placed  two  circular  ciftems 
F,  G,  communicating  by  a  pipe,  which  are  for  the  condenfing 
water :  one  has  the  cold-water  pump  in  it,  and  the  other 
contains  the  air-pump  and  condenfer.   Thefe  two  pumps  are 
worked  alternately  from  the  oppofite  ends  of  a  (hort  beam, 
H  I,  (j%*5*)  placed  beneath  the  cylinder,  and  put  in  motion 
by  a  unall  crank,  or  excentric  circle,  which  is  tormed  on  the 
axis  of  the  cranks,  in  the  middle  between  the  two  cranks, 
and  ads  in  a  groove  or  opening  made  in  a  proieding  arm,  K, 
of  the  beam,  a  fmall  paraUel  motion  being  applied  to  that  end 
of  the  beam  which  works  the  air-pump.     Inftead  of  valves 
for  fupplying  fteam  to  the  cylinder,  a  fingle  cock,  with  four 
paiiages  in  it  at  L,  performs  the  office  of  all  the  four  valves  : 
the  lever  of  the  cock  is  worked  by  a  rod  of  communication 
from  a  handle,  which  is  moved  up  and  down  every  ftroke 
by  the  rod  of  the  air-pump. 

The  condenfScr  is  a  hollow  cylinder,  and  the  air-pump  is 
placed  within  it,  fo  that  there  is  no  neceffity  for  a  pipe  of 
Gommuaication  from  the  air-pump  to  the  condenfer:  a 
fmall  ciitem,  r,  is  fixed  over  the  pump,  to  form  the  hot-well, 
and  the  difcharge-valves  of  the  pump  are  made  in  its  lid  or 
cover,  and  therefore  in  the  bottom  of  the  ciftem. 


A  very  ingenious  method  of  converting  the  reciprocating 
motion  of  the  pifton-rod  at  once  to  a  rotatory  motion 
is  reprefented  in  Piaie  IX.  Jig.  5*  ParaUel  Motions.  A 
toothed  wheel,  C,  of  a  diameter  equal  to  half  the  ftroke 
of  the  engine,  is  made  to  roll  round  within  a  ring  or  fixed 
wheel  A,  naving  interior  cogs,  and  being  of  a  diameter  equal 
to  tfab  whole  ftroke,  or  twice  as  |[reat  as  the  internal  rolling- 
wheel  C,  which  is  carried  round  m  a  circular  orbit,  fo  as  to 
work  in  the  cogs  of  the  ring,  by  having  the  crank-pin,  R,  for 
its  centre  of  motion*  By  this  means,  every  half  turn  of  the 
crank  will  produce  half  a  revolution  of  Jthe  centre  of  the 
fmall  wheel  in  its  orbit ;  and  as  it  is  all  the  time  engaged 
by  the  cogs  of  the  ring,  it  makes,  during  this  motion,  a 
whole  revolution  upon  its  own  centre.  The  confequence 
of  this  is,  that  a  point  taken  in  the  circumference  of  the 
fmall  wheel,  will  travel  up  and  down,  acrofs  the  centre  of 
the  interior  ring,  in  every  revolution  of  the  fnall  wheel  in 
its  orbit ;  that  is,  it  will  defcribe  a  right  line,  which, is  a 
diameter  of  the  rin?.  A  pin,  F,  being  placed  in  a  proper 
point  of  the  circumterence  of  the  fmall  wheel,  and  the  top 
of  the  pifton-rod  }>eing  attached  to  it  as  it  afcends  and 
defcends,  will  produce  a  rotation  of  the  crank,  upon  the 
axis  of  which  the  fly-wheel  is  fixed. 

This  parallel  motion  is  defcribed  in  the  article  ParaUel 
Motion.  It  has  been  employed  by  Mr.  Murray  in  many 
of  his  engines :  the  objection  to  it  is,  that  the  cogs  in  time 
grow  loofe,  and  it  then  makes  a  very  noify  and  unfteady 
motion. 

BeU'Crank  Engine. — ^Tlus  is  a  very  compa6t  form  of  the 
fteam-engine,  which  Meflirs.  Boulton  and  Watt  began  to 
make  foon  after  the  expiration  of  their  patent. 

The  cylinder  is  fupported  by  brackets  from  the  caft-iron 
condenfing  ciftem,  and  is  placed  over  one  end  of  it.     The 
beam  is  formed  like  a  bell-crank,  that  is,  a  right-angled, 
triangle,  the  centre  of  motion  being  at  the  right  angle,  and 
the  axis  of  it  is  fupported  by  bearings^  fcrewed  to  the 
ciftern  at  the  lower  fide:    and  at   the  end  oppofite   to 
that  upon  which  the  cylinder  is  placed,  the  horizontal  arm 
of  the  triangle  forms  the  working  arm  of  the  beam,  to  the 
extremity  of  which  the  power  of  the  cylinder  is  applied. 
At  the  upper  end  of  the  perpendicular  arm  the  end  of  the 
conneding  rod  is  jointed,  and  extends  to  the  crank,  which  is 
fupported  in  bearings  fcrewed  to  the  ciltern  at  the  fame 
end  at  which  the  cylinder  is  placed,  the  centre  of  motion 
being  at  the  fame  level  with  the  top  of  the  ciftern  ;  and 
beneath  the  cylinder,  the  hypothenufe  of  the  triangle  of  the 
beam  forms  a  br^e  to  ftrengthen  it.     Two  of  thefe  beams 
are  ufed,  and  are  applied  on  oppofite  fides  of  the  ciftern, 
upon  the  fame  axis  ot  motion,  and  are  united  together  by 
crofs  rods,  fo  that  they  move  together  in  the  fame  manner  aa 
if  they  were  one.     There  are,  therefore,  two   connc6ling 
-  rods  and  two  cranks  \  but  they  are  formed  upon  one  com- 
mon axis  of  motion,  which  is  prolonged,  to  carry  the  flv- 
wheel.     To  connect  the  pifton-rod  with  the  ends  of  the 
arms  of  the  beam,  or  what  we  have  called  the  bafe  of  the 
right-angled  triangle,  a  rod  is  fixed  upon  the  top  of  the 
pifton-rod,  acrofs  the  fame,  at  right  angles  \  and  to  the  two 
ends  of  this   two  rods  are  linked,  which  defcend  to  the 
beam,  and  are  jointed  to  k  at  the  ends.     By  this  means, 
the  afcent  and  defcent  of  the  pifton-rod  produce   a  cor- 
refponding  motion  of  the  beam  upon  its  centre  of  motion, 
and  the  upper  end  of  tlie  perpendicular  arm  moves  back- 
wards and  ibrwards,  and  by  means  of  the  conne£iing  rods 
turns  the  cranks.    The  perpendicular  arms  of  the  beam  are 
fhorter  than  the  arms  to  which  the  cyHnder-rods  are  at- 
tachedi  fo  that  the  motion  of  the  connefting  rods^  and  the 

fweep 


STEAM-ENGINE. 

fweep  of  the  crank  s»  are  left  than  in  an  engine  where  the  top  of  the  cylindrical,  box,  it  will  be  certain  to  apply  itfelf 

arms  of  the  beam  are  eouaL  exa6tly  in  the  centre  of  the  box,  and  alfo  perpehdicufary  when 

The  rods  which  deicend  from  the  bar  which  is  fixed  it  is  fcrewed  fad  down  in  its  place,  becaufe  the  under  furface 

acrofs  the  top  of  the  piiion-rod  to  the  ends  of  the  beams,  of  the  lid,  and  the  upper  furfaceof  the  fteam-box,  have  been 

are  of  fuch  lengths,  that  the  obliquity  which  is  occafioned  accurately  formed  each  of  them  concentric  with,  and  per- 

by  the  circular  motion  of  the  ends  of  the  beams  is  fmall,  pendicular  to,  the  axis  of  the  valves ;  but  it  is  necefi'ary  to 

and  the  engine  does  not  require  any  parallel  motion  to  keep  ufe  grett  caution  in  applying  packing  between  thefe  twro 

the  pifton-rod  perpendicular.     The  fame  of  the  air-pump,  furfaces,  becaufe  it  will  yield  unequally,  if  the  fcrews  at  one 

which  is  placed  in  the  middle  of  the  ciftern,  and  is  worked  fide  are  fcrewed  down  more  forcibly  than  thofe  on  the  other 

by  two  rods  jointed  to  the  horizontal  arms  of  the  beams,  at  fide,  and  thus  put  the  ftufing-box  out  of  the  perpendicular, 

half  the  diftance  from  the  centre  of  motion  at  which  the  To  prevent  this,  Mr.  Murray  makes  the  lid  of  the  box  with- 

cylinder-rods  are  applied.  out  any  flanch,  but  it  is  exa^ly  fitted  into  a  fmall  recefs  or 

In  thefe  engines,  valves  «re  not  ufed  for  admitting  and  rebate,  formed  for  it  all  round  at  the  top  of  the  fteam-box,  by- 
taking  away  the  fleam  from  the  cylinder ;  but  to  perform  enlarging  the  diameter  thereof  a  fmall  quantity,  as  ihewn  in 
this  office,  a  Aider,  invented  by  Mr.  Murdoch,  and  repre-  ^.  15.  There  is  no  packing  applied  to  the  joint,  and  it  is. 
fented  in  Plate  VII.  ^g.  9,  is  ufed :  the  motion  is  com-  then  certain  that  the  lid  of  the  box  will  come  to  its  true 
municated  t9  the  flider  by  an  excentric  wheel  or  rim,  fixed  place.  To  prevent  leakage,  an  *iron  rmg  is  applied  all 
on  the  fly-wheel.  The  bell-<:rank  engine  is  very  compad,  round  with  a  packing  beneath  it  to  coyer  the  joint ;  and  this 
auid  is  well  adapted  for  temporary  ule,  as  it  ftands  whoUy  packing  and  ring  bemg  fcrewed  down  by  four  fcrews  makes 
upon  the  oiflern,  and'  requires  no  fixing.  We  have  feen  it  tight,  and  at  the  (ame  time  keeps  the  lid  faft  ;  but  by  re- 
it  ufed  in  a  fteam-boat.  leafing  the  ring,  the  lid  can  be  lifted  out,  and  the  valves  with 

Different  Methods  of  admitting  Steam  aiternaiely  into  the  it,  to  repair  them.  Mr.  Murray's  patent  was  fet  afide  by  a 
Top  and  Bottom  of  the  Cylinder. — The  arrangement  of  the  writ  of  fdre  facias^  at  the  iuilance  of  MefTrs.  Boulton  and 
four  valves  invented  by  Mr.  Watt  has  been  defcribed.  Watt,  who  had  previoufly  prad-ifed  fome  things  contained 
This  is  now  almoft  univcrfally  laid  afide,  in  favour  of  in  the  patent ;  but  we  believe  Mr.  Murray  was  the  firft  who 
more  fimple  contrivances,  though  we  think  there  is  not  made  valves  in  the  manner  reprefented  in  the  figure, 
any  method  fo  complete  in  its  afUon,  or  fo  durable.  For  In  fmall  engines,  the  machinery  now  employed  for  opening 
large  engines,  four  feparate  fpindle-valves  are  ftill  ufed  ;  but  and  fhutting  thefe  four  valves  is  different  from  Mr.  Watt's 
the  method  of  lifting  them  is  changed,  the  fpindle  of  one  original  engine,  and  much  more  fimple.  The  motion  is 
valve  being  formed  uke  a  tube,  for  the  fpindle  of  the  other  given  by  a  rotative  motion  firom  the  main  axis  of  the  fly- 
to  pafs  through.  This  plan  is  defcribed  in  the  fpecification  wheel :  a  wheel  is  fixed  on  the  axis  of  the  fly-wheel,  and 
of  Mr.  Murray's  patent  of  180 1,  the  fame  which  was  for  the  communicates  motion  by  other  wheel- work  to  a  horizontal 
improved  air-pump.  axi8/(  Plate  V 1 1.^^/.  4  and  5 . ) ,  upon  which  are  two  excentric 

The  arrangement  of  the  pipes  and  paiFa^es  is  the  fame,  wheels,  which  open  and  fhut  the  valves  alternately.  Each  of 
and  the  valves  are  fituated  in  the  fame  places  ;  but  the  the  boxes  may  be  confidered  as  being  divided  into  three  corn- 
boxes  which  contain  them,  in  (lead  of  being  fquare,  are  partmentsbythetwo  valves,  and  the  fteam  is  always  admitted 
cylindrical,  and  the  fpindles  of  the  valves  are  placed  con-  mto  the  top  of  the  upper  box,  where  the  upper  fteam-valve  is 
centric  with  the  axis  of  the  cylindrical  box.  The  fpindles  fituated;  its  ufe  is  to  admit  fteam  which  cbmes  from  the  boiler 
of  the  two  fteam-valves  are  perforated  through  the  centre,  through  the  fteam-pipe  into  the  middle  compartment  of  the 
in  the  manner  of  tubes,  and  rife  through  a  ftuffing-box  box,  which  is  the  palfage,  14,  communicating  with  the  top 
in  the  top  of  the  box,  and  levers  are  there  applied  to  of  the -cylinder.  In  this  compartment  is  the  upper  condenfing' 
Vth  them,  inflead  of  the  lever  or  itOtor  within  the  box,  as  valva  A,  which  is  moved  by  a  rod  palling  throueh  the  rod  or 
defcribed  in  the  firft  engine.  Through  the  tubular  axis  of  fpindle  of  the  upper  fteam-valve  g :  the  valve  h  is  for  opening 
the  upper  valves  a  fmall  rod  is  conduSed,  which  forms  the  a  palfage  from  the  top  of  the  cylinder  to  the  condenfer» 
f|)indfe8  of  the  lower  valves;  and  this  jundion  is  made  through  the  exhaufting-pipe  13.  In  the  fame  manner,  the 
Urht  by  a  ftuffing-box  formed  at  the  top  of  the  tubes,  upper  valve, «,  of  the  lower  box  is  called  the  lower  fteam- 
The  operation  of  the  valves  is  in  every  refpefi  the  fame  as  valve,  and  is  for  the  purpofe  of  admitting  the  fteam  which 
the  former ;  the  only  difference  is  in  the  mode  of  commu-  defcends  through  the  pipe,  12,  into  the  bottom  of  tliecylin- 
nicating  motion  to  them  from  the  outfide,  and  at  the  top  of  der,  below  the  pifton.  The  valve  k  is  for  connefting  the 
the  fteam-box,  both  pair  of  valves  being  moved  by  rods  bottom  of  the  cylinder  with  the  condenfer,  and  is  therefore 
through  an  opening  in  the  lid  of  the  box.  See  Pkte  VII.  called  the  lower  condenfing  valve. 
Jigs.  4  and  5.  The  two  rods,  L,  M,  conned  the  four  valves  together  in 

This  method  18  neat  in  its  appearance,  and  anfwers  equally  pairs;  thus,  the  rod  L  has  an  arm  proje^ng  from  it  at 

well  with  the  other  when  properly  made,  but  it  is  not  eafy  to  each  end,  one  at  its  top,  fattened  to  the  ftem  of  the  upper 

make  it  Uke  the  other ;  for  if  the  lid  of  the  fteam-box,  when  condeqfing  valve,  and  the  lower  fteam-valve  is  connedted 

faftened  on,  deviates  in  the  fmalleft  degree  from  the  central  with  it  at  its  bottom ;  it  will  confequently,  when  it  is  lifted 

pofitionof  the  valve-fpindle  which  paffes  through  its  ftuffing-  up  by  the  excentric  wheel,  which  is  contained  within  an 

box,  both  the  valves  will  be  prevented  firom  applyinff  them-  opening  in  the  rod,  open  thofe  two  valves,  and,  by  caufinr 

felves  exa6ily  to  their  feat..    It  is  neceffary  for  me  two  a  vacuum  above  the  pifton,  and  a  preffure  of  fteam  beneath 

▼alve-feats,  and  the  ftuffing-box  through  the  lid,  to  be  made  it,  will  force  it  upwards  to  the  top , of  the  cylinder, 
precifely  on  a  common  centre,  line,  or  axis ;  and  for  this  pur-        The  rod  M  is  connefted  with  the  upper  fteam-valve  at  the 

pofe,  the  upper  part  of  the  cylindrical  box  which  contains  top,  and  with  the  lower  condenfing  valve  at  the  bottom, 

the  valves  is  bored  out  corredly  withinfide,  and  the  conical  When  it  is  lifted  up  by  the  excentric  wheel,  which  works  in 

fockets  in  which  the  bell-metal  feats  for  the  valves  are  to  be  an  opening  in  the  rod,  it  admits  fteam  above  the  pifton,  and 

placed,  are  bored  at  the  fame  time  ;  then  the  lid  of  the  box  caafes  a  vacuum  below,  in  which  fituation  the  pifton  will  de- 

which  has  the  ftuifing-box  in  it,  being  turned  in  the  lathe,  fcend*    One  of  the  rods  which  conned  the  valves  muft  be  al- 

with  a  fmall  projedion  beneath  its  flanch  to  drop  into  ^e  lowed  to  defcend  by  iU  weight  an  inttant  before  the  other  is 

lifted, 
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Ifftedy  otherwife  the  fteam  will  have  a  free  paflkge  from  the 
boiler  to  the  coodeDfer^  a  fault  which  iscalled  blowing  through) 
but  is  an  operation  pradifed  every  time  at  fetting  the  engine  to 
work»  after  having  been  fome  time  at  refk,  for  the  purpofe  of 
expelling  the  air  from  the  condenfer.  To  blow  through  with 
this  engTiie>  all  the  four  valves  mufi  be  opened  at  once,  which 
is  done  by  lifting  up  the  two  rods,  L,  M,  both  toother. 

Fig'.  1 6.  reprefents  an  ingenious  form  in  which  Mr.  Mur- 
ray makes  the  excentric  movements  for  working  the  valves, 
fo  that  they  fhall  move  all  at  once,  and  not  have  the  liberty 
of  retumiog  until  the  proper  time. 

The  excentric  triangle,  A  fi,  has  its  fides  formed  by 
arcs  of  circles :  the*  axis  of  motion  is  made  to  coincide 
cxa^y  with  one  of  the  angles,  A,  and  the  arc,  B,  is  de- 
fcribed  from  that  centre.  The  excentric  triangle  is  included 
within  a  parallel  groove,  C  D,  in  an  iron  frame,  in  which  it 
exa£kly  fits,  as  in  the  figure.  In  this  pofition,  it  is  evident  that 
the  frame  is  immoveable ;  it  cannot  afcend,  becaufe  the  circular 
part,  B,  bears  againft  the  lower  fide,  D,  of  the  groove ;  nor 
can  it  defcend,  l^aufe  the  angle.  A,  bears  againft  the  middle 
of  the  upper  fide  C ;  at  the  fame  time,  the  excentric  triangle 
can  move  round  a  certain  part  of  a  revolution  before  the  rod 
will  be  moved  at  all,  and  then  it  will  rife  all  at  once ;  fo  that 
the  middle  of  the  lower  fide  of  the  groove,  D,  will  bear  againft 
the  angle  or  centre  of  motion.  A,  and  the  upper  fide,  C,  will 
be  borne  by  the  arc,  B,  of  the  excentric  triangle. 

Fmtr»pa[faged  Coch. — Of  late  years,  inftead  of  the  four 
valves  invented  by  Mr.  Watt,  cocks  and  Aides  have  been 
mach  ufed  for  alternately  admitting  the  fteam  into  the  cy- 
linder above  and  below  the  pifton  :  they  have  the  advantages 
of  fimpiicity  and  cheapnefs,  as  one  cock  or  fiider  is  made  to 
aafwer  the  purpofe  of  the  four  valves. 

Wbat  is  called  the  four-paifaged  cock  is  the  mod  readily 
applied  to  pradice.  This  is  reprefented  in  Phae  Vlhfig.  6. 
which  is  the  cylinder  of  an  engine  made  by  Mr.  John  Dick- 
ion,  who  ereded  a  great  number  exa6ily  the  fame :  the  cy- 
linder and  its  pifton,  with  the  lid  and  ftumng-box  for  the'rod, 
are  evident  from  infpe6tion.  The  cylinder  has  a  fianch  or 
proje^ng  ring  round  it,  a  little  below  the  middle,  by  which 
it  is  held  in  a  jacket  or  cafe  of  caft-iron  ccCf  which  is 
cpnftantlv  fupplied  with  fteam  from  the  boiler  by  the  pipe  e : 
ff  is  a  pipe,  caft  at  the  fame  time  with  the  cylinder,  leading 
from  the  top  of  it,  and  by  a  crooked  paffage  to  the  cock  £  : 
^^  is  another  fimilar  pafl'age  from  the  bottom  of  the  cylinder 
to  the  cock,  and  entering  it  diametrically  oppofite  to  the  other 
paifage :  ^  is  an  opening,  bringing  fteam  from  the  jacket  ccCf 
by  means  of  a  ftiort  pipe,  not  feen  in  the  figure,  being  be- 
hind the  cylinder,  but  caft  at  the  fame  time  with  it,  and 
joming  at  bottom  to  the  flanch,  by  which  it  is  held  in  the 
jacket.  The  bore  of  this  ftiort  pipe  is,  however,  continued 
through  the  flanch,  and  opens  into  the  Jacket ;  and  when 
they  are  fcrewed  together,  the  fteam  has  free  accefs  from  the 
boiler  through  the  jacket  into  the  (hort,  pipe,  and  from 
thence  into  the  paflage  ^,  which  advances  horizontally 
forwards,  as  reprefented  by  the  dark  circle  hf  Jig.  6,  and 
turns  into  the  cock  ;  the  mort  pipe  has  a  thin  circular  vane 
in  it,  turning  upon  a  pivot  to  form  the  throttle- valve,  as  we 
have  before  defcribed. 

When  the  fteam  is  not  made  to  pafs  through  the  jacket, 
the  circular  paffage,  hf  may  be  confidered  as  the  continuation 
of  the  fteam-pipe  coming  immediately  from  the  boiler  ;  and 
then  the  throttle-vaTve  is  placed  in  fome  part  of  the  fame 
pipe :  pp  is  the  pipe  conveying  the  fteam  away  from  the 
cylinder  to  the  condenfer,  which  is  of  the  ordinary  conftruc- 
tion.  K  is  a  handle  fixed  upon  a  fpindle,  on  which  is  a 
rack,  turning  a  cog-wheel  iipon  the  end  of  the  cock  E ; 
this  rack  is  partly  feen  in  the  drawing,  but  the  pinion  is 


concealed.  Inhere  are  two  pinB  fixed  upon  the  rod  of  the 
air-pump,  which  take  the  handle  K,  as  they  move  up  and 
down,  and  thus  turn  the  cock  a  portion  of  a  turn  each 
time  :  there  is  alfo  a  lever  fixed  on  the  fpitidle  of  the  handle 
K,  the  ends  of  which  ftop  againft  the  ends  of  a  crooked 
fteel-fpring  fcrewed  to  the  iron  frame  fupporting  the  bear- 
ings for  the  fpindle  of  the  rack  ;  fo  that  the  motion  allowed 
thereby  to  the  handle,  K,  and  the  rack,  will  turn  the  cock 
one-fourth  of  a  whole  turn,  but  no  more.  N  is  a  cock  com** 
municating  (when  open)  from  the  jacket  ccc  to  the  pipe//^ 
and  thereby  to  the  condenfer,  for  the  purpofe  of  blowing 
through  at  firft  ftarting  the  engine.  Now,  fuppofe  the 
fteam  flowing  through  the  fteam-pipe,  ^,  from  the  boiler, 
it  enters  between  the  jacket,  ccct  and  the  cylinder,  pafles 
through  the  ftiort  pipe  and  throttle-valve  into  the  opening  hf 
thence  through  the  crooked  paflage  in  the  cock  £,  to  the 
pipe/y;  leading  to  the  top  of  the  cylinder,  thus  caufin?  the 
pifton  to  defcend.  The  fteam  in  the  lower  part  of  the  cylmder 
efcapes,  by  the  pipe  g^  through  the  other  paflage  of  the 
cock  £,  and  by  the  ^^^pp>  into  the  condenfer.  When  the 
pifton  arrives  at  the  bottom  of  the  cylinder,  the  pin  on  the  air« 
pump  rod  carries  down  the  handle,  K,  which,  with  its  rack  add- 
ing in  the  pinion  on  the  end  of  the  cock  £,  turns  it  into  the 
pofition  feen  at  fig,  7.  The  operation  is  now  reverfed,  the 
fteam  enters  from  the  jacket  at  b^  through  the  cock  £,  and  by 
the  pipe^,  into  the  bottom  of  the  cylinder,  forcing  the  pifton 
to  the  top  ;  at  the  fame  time  the  fteam  contained  above  the 
pifton  efcapes  through  the  opening  ff^  and  the  cock  £, 
by  the  pipe  pp^  into  the  condenfer.  When  the  pin  on  the 
.  air-pump  rod  reaches  the  handle,  K,  in  its  afcent,  it  returns 
the  cock  to  the  pofition  at  Jig.  6,  when  the  operation  is  re- 
peated. 

Nothing  can  be  more  Ample,  or  appear  more  perfed,  than 
this  contrivance,  which  was  originally  ufed  by  Papin  in  his 
air-cylinders ;  and  Leupold,  in  his  Theatrum  Machinarum 
Hydraulicarum,  vol.  ii.  has  fhewn  the  manner  of  its  appli- 
cation to  a  high-preflure  fteam-engine. 

In  pra£kice  it  has  feveral  objeSions.  The  pipe  leading 
from  the  top  and  bottom  of  the  cylinder  to  the  cock  is  (o 
much  added  to  the  volume  of  the  cylinder,  and  the  quantity 
of  fteam  which  they  contain  muft  be  wafted  every  ftroke 
without  any  advantage ;  but  in  the  four  valves,  there  is  no 
farther  lofs  than  of  tne  fmall  quantity  of  fteam  which  is  con- 
tained in  the  pafl*ages  14  and  15,  Plate  Vll»  Jig.  i.  which 
are  purpofely  made  as  narrow  as  they  can  be  to  admit  the 
fteam  freely.  Secondly  :  The  pafl*ages  cannot  conveniently 
be  made  large  enough  to  admit  a  full  iiipply  of  fteam,  though 
it  ftiould  be  underftood,  that,  in  the  other  dire^ion,  they  are 
three  or  four  times  as  wide  as  they  appear  in  the  fe&on, 

fig'  6* 

In  thefe  engines  the  fteam  is  always  wire-drawn  in  pafl"- 

ing  through  the  paffages ;  hence  the  fteam  in  the  boiler  muft 
be  made  ftronger  than  it  is  intended  to  be  ufed  in  the  cy- 
linder, to  which,  however,  there  is  no  obje^ion,  as  it  gives  it 
fomething  of  the  expanfive  adlion.  Thirdly :  Thefe  cocks  do 
not  wear  equally,  becaufe  there  is  much  lefs  furface  expofed 
to  friflion  in  the  part  where  the  paflages  are ;  and  as  the 
furface  which  is  interpofed  between  the  paflages  is  fo  fmall, 
they  leak  immoderately  from  one  paflage  to  the  other,  unlefs 
the  fitting  of  the  cock  is  perfeA.  Fdr  thefe  reafons,  the 
four-pafliaged  cpcks  have  been  confined  to  fmall  engines,  and 
principally  thofe  which  work  with  high-preflure  fteam,  be- 
caufe that  will  pafs  through  very  fmall  opening^. 

Mr.  Bramah  has  made  feveral  fteam-engines,  in  which  he 
eniployed  a  four-paflaged  cock  on  a  conftruction  fomewhat 
different  from  the  above.  The  fteam  from  the  boiler  is 
made  to  enter  into  a  hollow  at  the  large  end  of  the  cone 

of 


STEAM-ENGINE. 

pFthe  ceck»  and  topafs  aiKray^to  the  condenfer  by  apafia^  opening  m  will  be  open  to  the  fteam-box,  and  the  fteam 

at  the  fmaU  end  of  the  cone  of  the  cock,  which,  by  this  will  enter  at  the  top  of  the  cylinder,  and  caufe  the  piftoa 

means,  is  always  prefTed  into  its  feat  by  the  force  of  the  to  defcend,  while  the  fteam  in  the  bottom  of  the  cylinder 

fteam  ading  upon  a  furface  equal  to  the  fmall  end  of  the  will  rufh  through  the  opening  ^,  and  by  the  connexion 

cock,  from  which  the  preflure  is  relieved.     This  keeps  the  of  the  pafiage  o  with  n,  it  will  pafs  into  the  condenfer* 

cock  always  tight ;  and  to  prevent  the  moveable  part  from  In  this  manner,   by  alternately  moving  the  Aide  up  and 

being  fixed  fall  by  the  preflure,  the  cone  is  made  much  more  down,  this  a^ion  is  repeated,  and  the  engine  kept  goingr 

obtufe  than  ufual.     The  paflages  for  the  fteam  between  the  In  the  figure  of  Mr.  Murray^s  fmall  engine  (Pto  VIII. 

cock,  and  the  top  and  bottom  of  the  cylinder,  are  nearly  the  fy,  4. )  the  excentric  circle  B  is  plainly  teen  upon  the  axis 

fame  as  in^.  6.    Mr.  Bramah  had  a  patent  for  this  in  1802 ;  of  the  fly-wheel  5  it  operates  exadlv  the  hme  as  a  flibrt 

and  another  improvement  was,  that  he  made  the  cock  to  tarn  crank,  and  has  an  iron  frame  or  collar  embracingr  it.     By 

continually  the  fame  way  round  one-fourth  at  a  time  ;  by  this  a  motion  backwards  and  forwards  is  conununicated  by 

which  means  the  fame  e^6is  are  produced  as  by  turning  it  the  rod  B  S  to  an  axis,  upon  which  are  levers,  giving  motion 

backwards  and  forwards,  .but  the  wear  is  rendered  more  to  the  lever  of  the  feftor,  which  moves  the  fliding-valve.  The 

equable.  whole  of  the  engine  is  upon  an  excellent  conftru^on :  the 

Mr.  Maudflay  has  adopted  in  his  engines  a  four-paflaged  air-pump  is  worked  by  the  rod  R,  at  the  outer  end  of  the 

cock,  in  which  the  fleam  is  made  to  prefs  the  cone  into  its  beam 


In  1799,  Mr.  William  Murdoch  of  Redruth,  in  Corn- 
wall, obtained  a  patent  for  feveral  improvements  in  fteam- 
engines,  amongft  which  is  a  fimple  conftru^ion  of  the 
iteam-valve,  or  contrivance  by  which  the  fteam  is  diftri- 
buted  to  the  cylinder,  or  withdrawn  from  it  at  the 
proper  period. 

This  contrivance  is  a  Hiding-valve,  which  performs  all  the 
offices  of  the  four  valves  which  we  have  defcribed  for  the 
double  engine.  Mr.  Murdoch's  patent  has  been  adopted 
by  Meffrs.  Watt  and  Boulton  in  moft  of  their  fmall  en- 
gmes,   for  many  years  paft ;   and  they  have  lately,  with 


feat. 

SruUng-Vahes  by  Mr.  Murray.-^' With  a  view  of  re- 
medying the  inconveniencies  of  the  four-paflaged  cock^  the 
fame  ene£l  has  been  attained  by  a  plate  Aiding  upon  a  flat 
furface,  in  which  the  paflages  are  formed*  A  eylinder, 
with  a  Aider  upon  this  conftrudion,  is  reprefented  in 
Plai€  VII.  Ji^,  8.  It  is  ufed  by  Mr.  Murray  in  fmall 
fteam-engines,  and  found  to  anfwer  the  purpofe  extremely 
well,  from  the  fimplicity  of  its  conftru6Uon,  and  its  dura- 
bility, but,  above  all,  rrom  not  being  fubje£l  to  wear  or 
get  out  of  order. .  A  A  reprefent  the  cylinder,  inclofed  in 

a  caft-iron  jacket,  and  furrounded  witn  fteam:  it  is  fiir-    tome   alterations,   introduced  it  into  large  engines.      In 
nifhed  with  a  pifton-lid,  and  ftuffing-box,  for  the  rod  to  pafs    Plate  VII.  Jig.  9,  A  A  is  the  fteam-cylinder  of  the  engine  ; 
through  in  the  ufual  manner  $  a  is  the  paflage  for  the  fteam    B,  the  pifton,  and  C,  the  pifton-rod ;  D  is  the  upper  open- 
to  enter  the  top  of  the  cylinder ;  and  ^,  the  paflage  into  the    ing  or  fteam-wav  into  the  cylinder ;  F  is  the  fteam-cafe :  in 
bottom,  to  admit  fteam  below  the  pifton.     The -fteam  is    this  is  applied  the  fliding-tube,  which  performs  the  office  of 
cbnveyed  from  the  boiler  by  the  pipe  B,  pafles  through    all  the  four  ft«am-valves  in  the  manner  following.    G  G  is  a 
the  throttle-valve  r,  and  into  the  fteam-box  JJf  from  which    femicylindrical  fteam-pipe,  (but  which  may  be  cylindricy 
it  is  diftributed  to  the  cylinder  by  its  different  paflages,  as    triangular,  or  of  any  convenient  form,)    communicating^ 
required.     This  fteam-box  is  fcrewed  by  a  flanch  againft    with  the  fteam-cylinder  both  at  its  upper  and  lower  open- 
the  flat  furface  of  a  pipe  D,  extending  from  the  top  of  the    ings,  and  firmly  fixed  or  connefted  to  the  fteam-cafe,  or 
cyUnder  to  the  bottom,  and  attached  by  dove-tailed  joints    with  the  cylinder  itfelf,  where  no  fteam-cafe  is  ufed. 
to  the  two  necks,  <i,  h,  of  the  cyhnder.     In  the  flat  furface        This  tube  has  an  opening,  H,  on  its  fide,  with  a  regulat- 
of  the  pipe  D,  there  are  three  openings,  m^fifOi  the  upper    ing  valve  for  the  admiffion  of  fteam  from  the  boiler ;  and  an- 
one,  m,  communicates  with  the  top  of  the  cylinder,  through    other  opening,  I,  at  bottom,  which  leads  to  the  condenfer. 
the  pafi*age  a ;  the  middle  opening,  n,  communicates  with    At  the  top  it  is  covered  with  a  plate  T,  having  a  hole  and 
the  condenfer  b^  paffing  out  fideways  to  the  edu6kion-pipe,    ftuffing-box  to  admit  the  Aiding-rod  K,  which  is  Jointed  to, 
as  at  the  dark  circle  at  p ;  and  the  lower  opening,  0,  com-    or  connected  with,  an  inner  moveable  pipe  or  tube  L  M,  open 
municates  with  the  bottom  of  the  cylinder  by  the  pafiage  h :     at  both  ends.    To  one  fide  of  the  fliding-tube  are  affixed  the 
r  is  the  Aider,  made  in  the  form  of  a  box  or  cover,  and    folid  plates  or  valves  L,  M,  intended  to  Aide  upon  the  plates 
ground  round  its  edges,  fo  as  to  fit  exadkly  flat  againft  the    at  D  and  £,  and  occafionally  to  cover  and  uncover  the  upper 
lurface  of  the  iteam^pipe  D,  in  which  the  three  openings    and  lower  openings  D  and  E  of  the  cylinder.     Oppofite  to 
arc  made,  and  which  is  ground  alfo.     This  Aide  is  moved    thefe  plates  the  remaining  circumference  of  the  tube,  L  M» 
up  and  down  by  the  fmall  fedor  j,  a6iing  in  the  teeth  of  a    is  furniflied  with  projedions  or.  flanches  of  brafs,  or  other 
rack,  fixed  to  the  back  of  the  Aide.     The  fpindle  of  the    metal,  with  an  interftice  between  them,  to  receive  a  pack* 
fe6ior  pafles  through  a  fluffing-box  in  the  fide  of  the  fteam-    ing  of  hemp,  or  other  proper  fubftance,  which  will  per- 
box,  and  is  moved  on  the  outfide  by  an  excentric  wheel  on    mit  the  tube,  L  M,  to  move  up  and  down,  fteam-tight, 
the  axis  of  the  fly-wheel.     The  motion  of  the  Aider  r,  up    in  the  fixed  tube  G  G.     There  are  openin?8  provided  in 
and  down,  either  conneAs  the  openings  of  the  two  paflages    the  fteam-pipe  G  G,  which  are  fliut  with  plugs  or  plates, 
m  and  /i,  or  the  two  openings  ft  and  0.     In  the  drawing,  it    fcrewed  or  otherwife  fixed  to  it,  which  may  be  removed  to 
is  reprefented  as  connc6ling  the  upper  paflage  m  with  «,    repair  the  packing. 

which  leads  to  the  condenfer,  at  the  fame  time  leaving  the  When  the  Aiding-tube,  L  M,  is  in  the  pofition  fliewn  in 
opening  0  uncovered,  to  receive  the  fteam  from  the  fteam-  the  figure,  the  fteam  enters  through  the  fteam-pipe  H,  and 
box  ;  confequently  the  fteam  enters  below  the  pifton,  filling  the  interftices  between  the  fteam-tube  G  G,  and  the 
through  the  neck  b,  caufine  it  to  rife,  and  efcapes  from  fliding-tube  L  M,  pafl*es  into  the  cylinder  at  the  upper 
the  top  of  the  cylinder  through  the  neck  a  i  and  by  opening  D.  As  the  lower  opening,  E,  is  open  to  the  con- 
the  connediion  of  the  opening  m  with  n,  it  pafles  out  at  p  denfer,  a  vacuum  will  be  formed  withinfide  the  fliding-tube 
into  the  condenfer.  Now  if  the  Aide  is  moved  down,  by  Li  and  alfo  below  the  pifton,  through  the  paflage  £,  which 
turning  the  fedor  /,  fo  that  the  lower  paflage  0  is  con-  is  uncovered  by  the  rife  of  the  fliding-rod.  In  confequeaoe^ 
Hedged  with  0,   which  leads  to  the  condenleri  the  top    the  pifton  defcends ;  and  when  it  has  got  near  the  bottom 
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of  the  CfVba&tf  m  bracket*  attached  to  the  top  of  the 
piftoo-rod  C,  ftrikes  a  proje&ion  upon  the  flidilig-rod  K* 
and  caufes  the  tube,  L  M*  to  defcend  a  fiiiall  quantity  in  the 
fteam-pipe  G.  The  Aiding  parts,  L,  M,  by  this  niotion» 
Hide  pait  the  openings  D  and  £  of  the  cylinder*  fo  as  to 
be  beneatb  them ;  and  the  fteam,  which  is  abore  the  pifton* 
ifues  at  the  upper  opening*  and  pailes  dowi%  the  infide  of 
the  tube  L.  M,  into  the  condenfer.  At  the  fame  time*  the 
fteam  continuing  to  pafs  from  the  boiler  through  the  pipe 
H»  and  the  interftice  between  the  fteam-pipe  and  the 
(Iidin*;-pipe*  enters  the  cylinder  by  the  lower  opening  £* 
and  forces  up  the  pifton  and  pifton-rod,  with  its  bracket, 
which,  near  the  end  of  the  afcending  ilroke*  encounters 
another  proje6tion  of  the  fliding-rod  K*  and  raifes  the 
tube,  LM*  into  its  former  pofition  of  the  figure.  The 
operations  are  then  repeated.  This  is  the  plan  ufed  in 
Meflirs.  Watt  and  Boulton's  bell-crank  engine*  and  it  is  very 
goody  becaufe  no  fteam  is  loft,  as  in  all  other  conftru^ons* 
where  only  one  cock  or  Aider  is  ufed. 

If  the  fliding-plates*  where  they  apply  together*  are  made 
of  flkeel,  and  hardened*  they  then  wear  extremely  well. 
In  CGine  of  Meflrs.  Watt  and  Boulton's  lateft  engines*  they 
have  ufed  fimDar  Aiders  for  large  engines ;  but*  ip  this  cafe* 
they  make  the  two  Aiders  feparate*  being  moved  only  by  a 
rod  of  communication :  becaufe,  if  they  were  applied  to  a 
flbong  muTing  pipe*  there  would  not  be  fo  grreat  a  certainty 
of  their  complete  a^ion*  as  the  leaft  deviation  of  the  two 
Aiders  at  the  top  and  bottom  of  the  cylinder  would  caufe 
a  great  leakage. 

There  are  many  other  methods  of  diftributing  the  fteam 
alternately  to  the  top  and  bottom  of  the  cyunder;  but 
as  we  have  dtfcribed  thofe  which  are  brought  to  fuch  a 
degree  of  perfection  as  to  be  commonly  ufed*  it  is  unne- 
ceffary  to  purfue  the  fubjeCi  any  farther. 

Rigulattoft  of  the  V$locity  of  an  Engine* — ^This  is  a  matter 
of  confiderable  importance.  The  mo  ft  common  method,  as 
we  have  noticed,  is  by  the  governor  or  revolving  pendulum ; 
but  there  are  others  which,  in  particular  circumftances*  are 
very  applicable.  One  is  to  have  a  fmall  pump  worked 
"by  the  engine*  and  raifing  up  water  into  a  ciftem*  from 
^rbicrh  it  runs  out  again  in  a  conitant  ftream.  By  this 
sneaoay  the  water  will  accumulate  and  rife  in  the  ciftem*  if 
the  eogme  works  rapidly,  fo  as  to  pump  more  water  into 
the  ciftem  than  will  flow  out  of  it  in  the  lame  time  $  and*  on 
the  other  hand*  the  furface  of  the  water  will  fink  in  the  ciftem* 
if  the  engine  works  Aowly ;  and  a  float  being  placed  in  the 
dfteniy  and  conne£bd  with  a  wire  to  the  throttle-valve*  will 
regulate  the  motion  of  the  engine.     See  Regulator. 

In  1805*  'h/ir.  Job  Rider  obtained  a  patent  for  improve- 
ments in  the  fteam-engine.  Thefe  improvements,  confift* 
firft,  in  lining  the  fteam-cylinder  with  a  foft  metal*  of  a  fuf- 
fident  thicknefs  to  admit  of  finifliing  the  infide  of  the  cy- 
linder of  fuch  metal,  by  drawing*  boring*  or  otherwife ; 
fecondly*  in  applying  a  hollow  pifton-rod*  anfwtring  the 
pufpofe  of  an  edudion-pipe ;  thirdly*  in  the  order  of  open- 
ing and  fliutting  the  valves;  and  fourthly*  in  regulating 
the  fpced  of  the  engine  by  a  pendulum.  The  nature  of  this 
latter  contrivance  is  very  ingenious*  and  may  perhaps  be  nn- 
derftood  from  the  following  defcription.  Upon  an  horizontal 
arbor,  which  we  will  denominate  the  main  arbor*  are  placed 
three  wheels,  a  drum  or  barrel*  and  a  pinion  :  one  of  thefe 
wheda*  that  is  to  fay*  the  main  wheel*  is  fitted  by  means 
of  a  focket  upon  the  main  arbor*  fo  as  to  turn  round  upon 
that  arbor,  and  has  teeth  both  upon  the  exterior  and  in- 
terior periphery  of  its  rim.  Withift  the  circle  of  the  interior 
eo^  of  this  wheel  a  pinion  is  fixed  to  the  arbor*  its  diameter 
bcmg  one-tiurd  of  the  interior  diameter  of  the  maia  wheel ; 
V«.  XXXIV. 


and  tins  pinion  has  teeth  furrounding  its  convex  furface.  The  ' 
moveable  barrel  turns  freely  upon  the  main  arbor ;  its  dia- 
meter is  rather  lefs  than  the  exterior  diameter  of  the  main 
wheel,  and  it  carries  a  cord,  with  a  weight  hanging  at  its  end, 
a^dng  like  a  clock- weight.  Befides  this*  the  ends  of  the 
barrd  are  pierced  with  two  orifices,  each  at  about  half  the 
exterior  radius  of  the  main  wheel  from  the  arbor ;  thefe  holes 
ferving  as  bufties  or  pivot-holes*  wherein  an  arbor  turns, 
carrying  a  wheel*  of  which  the  diameter  and  number  of' 
teeth  are  equal  to  thofe  of  the  pinion :  the  latter  wheel  may 
be  called  the  barrel-pinion ;  its  teeth  work  in  the  teeth  of 
the  pinion*  and  alfo  in  the  interior  teeth  of  the  main  wheel. 
By  thefe  means*  the  barrel  may  be  turned  round  upon  the 
main  arbor*  while  the  arbor  it  (elf  is  turned  by  the  pinion, 
which  is  aded  upon  by  the  barrel-pinion,  at  the  fame  time 
that  this  pinion  ads  upon  the  interior  teeth  of  the  main 
wheel.  The  external  teeth  of  the  main  wheel  turn  the 
pinion  of  a  fcapement-wheel  and  pallets*  nearly  fimilar  to 
thofe  in  Graham's  dead-beat.  Near  one  end  of  the  main' 
arbor  there  is  a  ratchet-wheel,  and  wheel  and  click ;  and 
near  the  other  end  a  wheel,  which  is  aded  upon  by  an  end« 
lefs  fcrew  upon  a  horizontal  ftiaft*  worked  by  the  general 
operation  of  the  fteam-engine. 

This  arrangement  ferves  to  regpilate  the  rate  of  the  engrine*s 
motion ;  for  the  turning  of  the  worm-wheel*  by  the  general 
motion  of  the  engine*  caufes  the  weight  to  be  raifed  ^hich 
hangs  to  the  coni  that  vrinds  upon  the  barrel ;  and  this 
weight  is  conneded  to  one  end  of  a  lever*  the  other  end  of 
which  is  attached  to  the  fteam-valve  in  fuch  a  manner*  that 
the  degree  of  opening  of  that  valve  depends  upon  the  alti- 
tude to  which  the  weight  is  raifed.  The  aperture  of  this 
valve  is  formed  like  an  inverted  cone ;  and  while  this  valve 
Aiuts  and  opens  twice  at  every  ftroke,  the  lever  does  not 
prevent  fuch  opening  and  fliutting,  but  merely  limits  the 
extent  of  the  opening  by  the  fpringing  up  of  a  rod  con* 
ne^d  with  it.  By  this  contrivance  it  happens*  that  whes 
the  weight  is  higheft,  the  valve  is  leaft  opened ;  and  wheii 
the  weight  is  loweft,  the  valre  is  moft  opened.  Hence  it  i$ 
evident*  that  Aiould  the  engine  wind  up  the  weight,  by 
tuming  the  worm  fafter  than  the  pendulum  permits  it  to 
defcend  by  the  turning  ef  the  barrel*  the  aperture  of  tbe 
valve  will  be  contra&ed ;  and  nnce  verfa.  Ltittk  power  it 
loft  by  thefe  means*  and  the  fpeed  of  the  engine  can  be  ac« 
curately  regulated  by  properly  adjufting  the  length  of  the 
pendulum*  and  the  numbers  of  teeth  in  the  wheels  and 
pinions.  As  to  the  ratchet-wheel  and  click*  their  fole  ufe 
is  to  prevent  the  vreight  firom  drawing  the  line  off  the  barrel^ 
when  the  worai-wheel  is  thrown  out  of  eear.  We  have  not 
had  an  opportunity  of  feeing  one  of  thele  machines  at  workf 
but  think  it  would  operate  very  welL 

Mr.  Cartmfrtgbfs  Engme^r^ln  giving  the  hiftory  of  Mr, 
Watt's  inventions*  we  mentioned  that  the  condenfation  by 
extemal  cold  was  one  of  his  firft  ideas*  and  given  up,  be^ 
caufe  he  found  it  better  to  employ  inje^on.  We  ha^e  alfo 
defcribed  his  Angle  engine*  in  which  the  pifton  rifes  in 
vacuo.  In  1797*  Mr.  Cartwright  took  out  a  patent  for 
improvements  in  the  conftruftion  of  fteam-en^nes,  in  which 
the  condenfation  is  performed  by  the  application  of  cold  tQ 
the  external  furface  of  the  veffel  containing  the  fteam* 

The  manner  Mr.  Cartwright  effeds  this  is  by  admitting 
the  fteam  between  two  metal  cylinders*  lying  one  within  the 
other*   and  having  cold  water  flowing  through  the  inner 
one*  and  furrounding  the  outer  one.     By  thefe  means,  m 
very  thm  body  of  fteam  is  expofed  to  the  greueft  poffiWe 
furface  of  cold  metal.     By  means  of  a  vaWc  in  the  pifton, 
there  is  a  conftant  communication  at  all  tunea  between  tto 
condenfer  and  the  cylinder,  cither  abov^  ot  bt\oi7  the  P*' 
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ton ;  fo  that  whether  it  afcends  or  defcends*  the  condenfa- 
tion  18  always  taking  place,  in  the  fame  manner  as  Mr. 
Watt's  engines,  where  the  pifton  rifes  in  vacuo.  But  what 
was  probably  efteemed  one  of  the  moit  important  circum- 
ftances  attending  the  mode  of  condenfation,  was  the  oppor- 
tunity it  affords  of  fubflituting  ardent  fpirit,  either  wholly 
or  in  party  in  the  place  of  water,  for  working  the  engine. 
For  as  the  fluid,  with  which  it  is  worked,  is  made  to  cir- 
culate through  the  engine  without  mixture  or  diminution, 
the  ufing  alcohol,  after  the  firft  fupply,  would  be  attended 
vrith  no  very  great  expence ;  on  the  contrary,  the  advan- 
taj^  was  e3cpe6led  to  be  g^at,  even  equal  to  the  faving 
orhalf  the  fuel.  If,  indeed,  the  engine  could  be  applied, 
as  Mr.  Cartwright  occafionally  purpofed,  both  as  a  me- 
chanical power  and  as  a  ftiU  at  the  fame  time,  the  whole 
fuel  would  be  faved. 

Mr.  Cartwright  has  been  very  attentive  in  fimplifying  all 
the  other  parts  of  the  engine,  his  engine  having  only  two 
valves,  and  thofe  are  as  nearly  felf-aoing  as  may  be:  in 
confe(|uence,  the  engine  is  rendered  applicable  to  purpofes 
requinng  only  a  fmsul  power,  and  for  which  any  other  en- 
gine would  be  too  complicated  and  expenfive.  See  a  figure 
of  Mr.  Cartwright*8  engine,  Plate  V.  jjy.  8,  where  a  is  the 
cylinder,  which  is  fupplied  with  fleam  from  the  boiler 
through  the  pipe  ^ ;  ^  is  the  pifton  in  the  a6i  of  going  up ; 
d  is  the  edu&ion-pipe  that  condu^s  the  fteam  into  the  con- 
denfer  nuy  which  confifts  of  two  cylinders,  one  within  the 
other,  leaving  a  fmall  fpace  between  them,  into  which  the 
fteam  is  admitted;  while  the  inner  cylinder  is  filled  with 
cold  water,  and  alfo  the  external  cylinder  furrounded  by 
the  fame ;  fo  that,  by  this  means,  a  very  large  furface  of 
fteam  is  expofed  to  the  cold  of  the  water,  though  no  water 
is  fuffered  to  tome  in  adual  contad  with  it. 

To  the  bottom  of  the  pifton  c  is  attached  a  rod,  with 
another  pifton  ^,  working  in  the  barrel  J,  which  is  in  reality 
the  air-pump  of  the  engine,  and  has  a  pipe,  y,  to  the  con- 
denfer.  When  the  pifton  c  arrives  at  the  bottom  of  the 
cylinder,  a  valve,  r,  which  is  in  the  pifton  is  opened,  by  its  tail 
preffing  again  ft  the  bottom  of  the  cylinder,  which  opens  the 
communication  from  above  the  pifton  to  the  condenfer,  while 
the  fpring  i,  fixed  to  the  rod  of  the  pifton,  preffes  down 
the  tail,  and  fhuts  the  fteam-valve  r,  which  admits  the  fteam 
from  the  boiler.  The  fteam  therefore  within  the  cylinder, 
both  above  and  below  the  pifton,  being  condenfed,  runt 
tbmugh  the  lower  pipe,  f^  to  the  air-pump>  and  the  pifton, 
being  relieved  from  sdl  prefliire,  is  drawn  up  in  the  cylinder 
by  the  fly-wheel.  The  pifton  e  of  the  airwpump  arriving 
at' the  top  of  the  barrel,  in  which  it  works  at  the  fame  time 
with  the  working  pifton  c^  draws  the  air  from  the  condenfer, 
and  on  its  return  at  the  next  ftroke,  prefl'es  upon  the  con- 
denfed water,  (huts  the  valve  ^  and  forces  the  water  up  the 
pipe  gj  into  the  box  h :  the  air  which  is  difengaged  from  the 
water  rifes  to  the  top  of  the  box,  and  by  its  elafticity  forces 
the  water  through  the  pipe  «,  which  carries  it  back  again  to 
the  boiler.  When  the  air  accumulates  in  the  box  to  fuch  a 
degree  as  to  deprefs  the  water,  the  ball- cock  falls  with  it,  and 
opens  a  valve  in  the  top  of  the  box,  which  fuffers  fome  of 
the  air  to  efcape. 

When  the  pifton  arrives  at  the  top  of  the  cylinder,  it 
preiFes  up  the  fteam.-valve  /,  which  admits  the  fteam  again 
from  the  boiler,  to  force  it  down  as  before ;  and  the  valve,  r, 
in  the  pifton  fhuts  by  preffing  up  beneath  the  top  of  the  cy- 
linder. The  preffure  of  the  fteam  is  now  above  the  pifton, 
and  a  vacuum  beneath ;  the  pifton  therefore  defcends,  and 
when  at  the  bottom,  (huts  the  fteam*valve  /,  and  opens  the 
valve,  r,  in  the  pifton. 

When  all  the  fteam  in  the  upper  part  of  the  cylinder  is 


conden&d,  the  motion  of  the  fly  attached  to  the  machinr 
brings  the  pifton  up  again,  its  vdves  now  remaining  (hut  by 
their  weight. 

/  and  HI  are  two  cranks,  upon  whofe  axes  are  two  equal 
cog-wheels  working  in  each  other,  for  the  purpofe  of  con- 
verting the  perpendieidar  motion  of  the  piilon-rod  into  a 
rotatory  motion  for  wcHrking  the  machinery  attached  to  it. 

As  it  is  evident,  from  its  conftrudion,  that  the  whole  of 
the  fteam  is  brought  back  again  into  the  boiler,  it  affords 
the  means  of  employing  ardent  fpirit  inftead  of  water,  and 
thus  faving  a  great  dealof  fuel. 

Cartwright*!  Metallic  Pifion. — The  moft  valuable  part  of 
this  engine  is  in  the  conftru6tion  of  the  pifton,  which  Mr. 
Ct  made  wholly  of  metal,  fo  as  by  means  of'fprings  to  fit 
the  cylinder  very  exa^y. 

This  not  only  faves  the  expence  and  trouble  of  pack- 
ing, which  muix  be  frequently  renewed  in  all  other  en- 
gines, but  alfo  a  great  deal  of  fteam,  on  account  of  the 
more  accurate  fitting  of  the  pifton.  This  pifton  is  made 
in  the  following  manner :  Two  metal  rings  are  ground,  by 
means  well  known  to  good  mechanics,  into  the  cylinder,  fo 
as  to  fit  it  as  perfectly  as  art  and  induftry  can  make  them  ; 
that  is  fo  well,  that  no  fteam  can  pafs  between  them  and  the 
cylinder :  their  upper  and  under  fides  are  alfo  ground  per«> 
fedly  flat,  and  applied  one  upon  the  other.  Though 
not  abfolutely  neceffary,  for  greater  fecurity  two  other 
rings  are  fitted  to  the  infide  of  thefe.  On  the  upper  rings 
is  placed  a  plate  of  metal,  alfo  ground  perfedUy  flat,  and  of 
fuch  a  diameter  as  almoft  to  fit  the  cylinder.  A  fimilar  flat 
plate  is  placed  below  the  under  rinff ;  and  the  two  plates, 
with  the  rings  between,  are  attached  firmly  to  each  other  by 
means  of  the  pifton-rod  that  pafles  through  them,  and  they 
thus  form  a  (hell,  in  which  the  other  rings  are  contained. 

It  is  plain  then,  fuppofing  neither  the  outfide  rings  nor 
the  cylinder  are  able  to  wear  one  another,  that  fuch  a  pifton 
would  remain  fteam-tight ;  but  as  conftant  fridion  mult  in-» 
evitably  tend  to  enlarge  the  cylinder,  and  diminifh  the  diame- 
ter of  the  rings,  the  pifton,  after  fome  time,  would  ceafe  to 
fit,  if  a  contnvance  had  not  been  made  to  remedy  the  evil* 
The  rings  are  each  of  them  cut  into  three  pieces,  and  in  cut* 
ting  them,  fuch  a  portion  of  the  metal  is  taken  away  as  to 
leave  room  to  introduce,  between  two  of  the  pieces,  a  fpring- 
in  form  of  the  letter  V,  the  open  end  of  which  is  placed 
outwards,  almoft  clofe  to  the  circumference ;  by  which  means 
the  two  pieces  againft  which  the  two  fides  of  the  fpring  a6t 
are  preffed,  in  the  dire^bon  of  the  circumference,  againft  the 
ends  of  the  third  piece ;  fo  that  the  three  pieces  are  thus 
kept  fo  uniformly  in  contaft  with  the  cylinder,  that  the 
longer  the  machine  is  worked  the  better  the  rings  muft  fit. 

To  prevent  fteam  paffing  through  the  cuts  in  the  rinei» 
the  folid  parts  of  the  upper  rings  are  made  to  fall  upon  the 
divifions  and  fprings  of  the  under  ones,  fo  as  to  form  a  break 
joint. 

The  ftufiing-box  round  the  pifton-rod  was  propofed  to 
be  done  in  the  fame  manner. 

The  metallic  pifton  has  been  found  advantageous,  and  Mr. 
Woolf  ufes  it  in  his  engines,  which  is  the  greateft  trial  of 
a  pifton,  becaufe  of  the  rarity  of  the  fteam.  Plate  VII. 
Jigs,  lo  and  ii,  reprefent  a  pifton  of  a  four-horfe  engine, 
which  was  made  by  Meffrs.  Lloyd  and  Oftel.  A  is  the 
pifton-rod,  and  BCC  the  folid  metal  of  the  pifton,  firmly  fit- 
ted and  keyed  to  it:  the  lower  edge,  C,  of  the  plate,  B,  is  made 
very  nearly  to  fit  to  the  cylinder ;  but  for  the  actual  fitting, 
dependence  is  placed  on  the  four  rings,  D,  fitted  one  upon 
another,  and  each  dividad  into  four  fegments,  as  (hewn 
by^.  lo.  The  interior. furface  of  thefe  rings  is  made  rather 
conical)  and  a  fecond  fet  of  {jooaller  rings,  £,  is  accurately 
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fitted  wtthinfidt  of  tbem.  Thefe  rings  are  divided,  like  the 
former,  each  into  four  fegments,  and  the  fprings  are  applied 
behind  tkera,  as  (hewn  in  fy.  io»  in  a  better  manner  than  the 
original  which  were  like  ttie  letter  V.  £  £  is  the  cover-plate, 
which  18  fcrewed  on  over  all  the  fegments,  to  confine  them : 
it  preflet  down  the  interior  rings  into  the  exterior,  and  the 
eonta6^  between  them  being  by  a  conical  furface,  the  eire6l 
it  to  fpread  the  outer  rings  a  fmaU  quantity,  and  enlarge 
them  tiU  they  exa^ly  (ill  the  cyfinder.  The  dark  mark  be- 
Dcath  the  lowermoli  interior  ring  £,  is  a  piece  of  felt  or 
pafteboard,  which  fuflains  the  rings,  and  prevents  them  from 
defcending,  except  when  the  fcrews  are  tightened,  or  the 
rings  would  expand  with  too  much  force  into  the  cy- 
linoer. 

Woolps  improved  Ptftott.'-^The  common  method  of  packing 
the  piilon  of  a  fteam-engine  with  hemp,  will  be  fo  well  under- 
ftood  after  what  we  have  faid,  that  a  particular  defcription 
of  it  in  this  place  is  not  neceiiary  ;  fuffice  it  to  fay,  that  the 
hollow  part  round  the  pifton  is  filled  with  rounds  of  herap, 
loofelj  twifted  into  a  foft  rope,  which  is  prefTed  into  a 
pretty  compad  form  by  a  ring,  and  worked  down  by 
tcrewft  diftributed  round  the  ring,  which  work  into  the  body 
of  the  pifton ;  by  this  means  the  packing  is  made  to  fill  the 
diameter  of  the  cylinder  pretty  clofely,  and  to  prevent,  while 
the  packing  remains  found,  any  fteam  from  palling  between 
the  pifton  and  the  cylinder.  In  the  ufual  method,  whenever 
the  pifton,  by  continued  working,  becomes  too  eafy,  and 
fo  occafions  a  wade  of  fteam,  it  is  neceflary  to  take  off  the 
top  of  the  cylinder,  even  when  frefh  hemp  or  packing  is  not 
wanted*  merely  to  get  at  the  fcrews,  which  ferve  to  force 
the  upper  ring  nearer  to  the  bottom  of  the  pifton,  by  which 
means  the  packuig  is  forced  outwards  againn  the  fide  of  the 
cylinder. 

This  being  heavy  laborious  work,  it  is  generally  deferred, 
by  the  man  that  attends  the  engine,  as  long  as  the  engine 
can  poffibly  be  made  to  work  without  taking  this  trouble ; 
and  in  coniequence  of  this  negled,  a  great  and  unneceffary 
wafte  of  fteam  is  occafibned,  and  a  wafte  of  fuel  in  pro- 
poTtkm. 

Mr.  Woolf 's  improvement  on  the  pifton  is  fuch  as  to 
enable  the  engine-man  to  tighten  the  pifton,  without  the 
neceffity  of  t&ing  off  the  cover  of  the  cylinder,  except 
when  new  packing  becomes  neceffary.  He  accomplifhes 
this  by  either  of  the  two  followiuj^  methods.  He  fattens 
on  the  head  of  each  of  the  fcrews  a  (mail  cog-wheel,  ^ ,  r,  r,  r, 
(Plate  Vll.fyj.  12  and  13.)  which  wheels  are  all  connefited 
with  each  other  by  means  of  a  central  wheel  J  J,  which 
works  ioo(e  upon  tne  pifton-rod  in  fuch  a  manner,  that  if 
any  one  of  the  fmall  wheels  and  its  fciew  be  turned,  it  turns 
the  central  wheel,  and  the  latter  turns  all  the  other  three 
wheels  and  fcrews.  That  one  which  is  to  be  firft  turned 
n  fiimi(hed  with  a  prcje6bing  fquare  heady^  which  rifes  up 
into  a  recefs  in  the  cover  of  die  cylinder.  This  recefs  is 
furmounted  by  a  cap  or  bonnet,  which  beinff  ea(ily  taken  off, 
and  as  eafily  put  again  in  its  place,  there  is  uttle  difficulty  in 
fcrewing  down  the  packing  at  any  time,  by  applying  a  key 
to  the  fquare  head  of  this  fcrew.  The  parts  are  fo  clearly 
expreffed  in  the  plates,  that  no  farther  defcription  is  neceflary 
to  make  any  perfon  comprehend  it. 

Mr.  Woolf  contrived  another  method  for  fmall  piftons, 
which  is  (imilar  in  principle,  but  a  little  different  in  conftruc- 
tion.  Inftead  of  having  feveral  fcrews,  all  worked  down  by 
one  motion,  there  is  in  this  but  one  fcrew,  and  that  one  is 
cot  upon  the  pifton-rod  itfelf ;  on  this  is  placed  a  wheel  of 
a  convenient  diameter,  the  centre  of  which  is  fumiflied  with 
g  female-fcrew.  This  wheel  is  turned  round,  i.  #•  fcrewed 
down  by  means  of  a  pinion,  which  is  fumi(bed  with  a  fquare 
projeding  beadt  rifing  into  a  reoeia  of  the  tond  already  de» 


fcribed.    The  upper  ring  of  the  pifton  is  prevented  from 
turning  with  the  wheel  by  means  01  two  fteady  pins. 

High-'Preffiirt  Steam^Emrine, — The  operation  of  the  high- 
preffure  fteam-engine  is  ene^ed  folely  by  the  expanfive  force 
of  fteam,  which  is  not  condenfed  in  the  manner  of  the  at- 
mofpheric  or  Watt's  engine.  The  fteam  bemg  rai£ed  in  the 
boiler,  and  heated  far  beyond  the  boiling  point,  is  made  to 
acquire  a  great  expanfive  force,  and  exert  an  hnmenfe  prcf* 
fure  to  efcape  from  any  veffel  in  which  it  is  confined,  even  as 

?eat  as  four  or  five  times  the  preffure  of  the  atmofphere. 
his  fteam  being  allowed  to  enter  into  one  end  of  a  cylin- 
der, while  the  other  end  of  the  fame  communicates  with  the 
open  air,  it  will  exert  a  force  upon  the  pifton  of  the  cylin- 
der, and  move  it  from  one  end  to  the  other.  This  is  the 
principle  of  the  high-preffure  engine,  which  has  been  much 
introduced  of  late,  on  account  of  fome  advantages  which 
it  poffeffes  in  particular  fituations  over  other  engines :  firft, 
from  the  fimplicity  of  its  conftm^on  and  cheapneu ;  fecondly, 
the  fmall  fpace  which  it  occupies;  thirdly,  its  requiring  no  con- 
den  fing  water,  which  in  fome  fituations  is  very  difficult  to 
procure,  and  in  one  inftance  is  altogether  impradicable,  vik. 
for  drawing  of  carriages,  for  which  purpofe  this  engine  has 
been  fuccefsfuUy  ufed.  To  fet  againft  thefe  advantages,  the 
high-preffure  engines  are  extremely  liable  to  blow  up,  if 
not  attended  very  carefully,  for  they  are  frequently  vrorkcd 
with  a  preffure  of  from  fixty  to  eighty  pounds  on  the  fquare 
inch.  Thefe  engines  require  a  greater  quantity  of  coals,  in 
proportion  to  the  force  exerted,  than  the  engines  of  Mr. 
Watt,  and  confequently  are  not  worked  with  advantage  in  a 
fituation  where  coals  are  dear. 

The  firft  application  of  high-preffure  fteam  to  an  engine^ 
is  what  we  find  defcribed  in  1724,  by  Leupold,  in  his  Thea- 
trum  Machinarum  Hydraulicarum,  vol.  ii.  p.  93.  He  af- 
cribes  the  invention  to  Papin,  on  account  of  his  having  given 
him  the  idea  of  applying  the  expanfive  force  of  fteam  for 
the  puxpofe  of  ramng  water,  and  alfo  becaufe  he  took  the 
conftru&ion  of  the  four-paffaged  cock,  to  communicate  alter- 
nately with  two  cylinders,  from  Papin's  air-machine,  which 
has  been  defcribed  in  the  former  part  of  this  article.  The 
engine  defcribed  by  Leupold  confifts  of  two  fingle  cylinders^ 
placed  at  fome  diftance  from  each  other,  with  a  pifton  fitted 
to  each,  and  applied  to  two  feparate  beams,  which  at  the 
oppofite  ends  work  two  forcing-pumps.  Between  the  two 
cylinders  is  the  four-paffaged  cock,  the  fame  as  defcribed  in 
Plati  VII.  Steam-Enpnef  jig.  6,  for  admitting  the  fteam 
from  the  boiler  alternately  into  the  bottom  of  each  cylinder, 
or  allowing  it  to  efcape  from  the  cyhnders  into  the  air.  The 
boiler  is  fituated  beneath  the  two  cylinders,  and  communi- 
cates with  the  cock  by  a  (hort  upright  pipe.  The  adion  of 
this  engine  is  very  fimple :  the  fteam  being  raifed  very-  ftrong 
in  the  boiler,  is  allowed  to  enter  through  the  cock  into  the 
bottom  of  one  of  the  cylinders,  at  the  fame  time  that  the 
air  or  fteam  efcapes  from  the  bottom  of  the  other,  through 
the  other  paffage  of  the  cock  into  the  open  air.  In  this  wayy 
the  preffure  of  the  fteam  caufes  the  afceat  of  the  firft-men- 
tioned  pifton,  and  the  other  defcends  by  its  counter* weight* 
By  turning  the  cock  round  one-fourth,  the  operation  is  re* 
verfed,  fo  that  the  fteam  enters  the  bottom  of  the  fecond 

Srlinder,  and  the  fteam  which  was  contained  in  the  firfb 
capes  through  the  pa^flage  of  the  cock  into  the  air.  ^ 
The  next  propoial  for  a  high-preffure  engine  is  Mr« 
Watt's  patent  of  1769.  See  the  fourth  particular  of  hia 
fpecification,  which  we  have  given,  but  we  do  not  know  that 
he  ever  pra€dfed  it,  finding  his  own  invention  fo  much 
fuperior* 

The  hiyh-preffure  engines  at  prefent  in  ufe  were  intnu 
duced  by  Mr.  Trevethick,  in  conjunftion  with  Mr.  Vivian, 
who  obtained  a  patent  for  the  fame  in  \%Q% :  -Uiia  was  prin. 
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ilpsilly  for  their  application  of  the  engine  to  the  purpofe  of 
dnving  of  carriages  upon  rail-road<. 

This  engine  containing  no  material  parts  which  are  not 
ufed  in  other  engines^  and  before  defcribed,  it  may  be  ex- 
plained without  a  drawing.  The  boiler  confifta  ot  a  large 
cylinder  of  caft  irmn,  made  very  ilrong^  and  placed  with  its 
axis  horizontally  upon  fhort  feet  or  pillars  of  caft  iron  :  the 
boiler  has  a  flanchat  one  of  its  ends,  to  fcrew  on  the  end  or 
coyer,  which  has  the  requifite  openings  for  the  fire-door,  the 
man-hole,  the  exit  for  the  fmoke,  and  the  gaugre-coeks. 
The  fire  is  contained  within  the  boUer,  in  a  cyundrical  tube 
of  wrought  iron,  which  is  furrounded  with  water  on  all  fides, 
in  the  fame  manner  as  the  fire  in  Mr.  Smeaton's  portable  en- 
gines, of  which  we  have  given  the  defcription ;  but  there  is 
a  little  difference  in  the  application :  one  end  of  this  tube  is 
flanched  to  the  end  or  cover  of  the  boiler,  and  is  divided  into 
two  parts,  by  having  the  fire-grate  extended  acrofs  it :  the 
fire-door  doles  the  opening  in  the  upper  half,  which  is  the 
fire-place,  the  lower  half  forming  the  afli-pit :  the  tube  ex- 
tends nearly  to  the  end  of  the  boiler,  where  it  is  reduced  in 
fize,  then  doubles,  and  returns  back  in  a  diredtion  parallel  to 
the  firft  tube  or  fire-place  to  form  the  flue  or  chimney,  till 
it  arrives  at  the  end  or  cover  of  the  boiler,  through  which 
it  paffes  at  the  fide  of  the  fire-door,  and  a  flue  is  then  con- 
du6lcd  from  it  into  the  chimney,  to  carry  off  the  fmoke. 

At  the  part  where  the  flue  enters  the  chimney  is  a  fmall 
door,  to  remoTe  any  foot  that  may  have  accumulated.  On 
the  top  of  the  boiler  is  a  fafety-vsuve,  kept  down  by  a  lerer 
and  weight,  to  allow  the  fteam  to  efcape  in  cafe  it  becomes 
fo  ftrong  as  to  endanger  the  burftingof  the  boiler.  The  fteam- 
cylinder  ftands  in  a  perpendicular  direction,  and  is  inclofed 
within  the  boiler,  except  a  fiew  inches  of  its  upper  end,  at 
which  the  f9ur-paffa0ea  cock  is  fituated,and  the  flanch  which 
fcrews  on  the  lid,  with  the  ftuffing  box  for  the  piilon-rod  to 
pafs  through.  The  boiler  has  a  projefiing  neck,  into  which 
the  cylinder  is  received,  and  it  is  faftened  in  its  place  by  a 
flanch  round  the  upper  end  of  the  neck  of  tne  boiler, 
which  is  united  by  fcrews  to  a  flanch  proje^ing  from  the 
cylinder  at  about  one-third  from  its  top  flanch.  The 
upper  end  of  the  pifton-rod  is  faftened  to  the  middle  of  a 
crofs-bar,  which  is  placed  in  a  diredion  at  right  angles  to 
the  length  of  the  boiler,  and  guided  in  its  afcending  and  de- 
fcending  vertical  motion,  by  Hiding  upon  two  perpendicular 
iron  rods,  fixed  to  the  boiler,  parallel  to  each  other,  being 
conne^ed  together  at  top,  and  firmly  fupported  there 
by  two  diagonal  ftays,  extending  from  the  other  end  of  the 
boiler,  and  fecured  to  the  flanch,  which  fcrewR  on  the  end 
of  the  boiler.  At  the  ends  of  the  crofs-bar  of  the  piilon-rod 
the  two  conne£tin?  rods  are  jointed,  and  the  lower  ends  of 
them  are  connedied  with  two  cranks,  fixed  upon  an  axis,  ex- 
tending acrofs  beneath  the  boiler,  and  under  the  centre  of 
the  cylinder  :  the  axis  is  fupported  in  bearings  made  in  the 
legs  which  fupport  the  boiler,  and  the  fly-wheel  is  fixed  in 
it.  One  of  the  cranks  is  formed  by  a  pin  which  is  fixed  into 
the  arm  of  the  fly-^wheel,  at  the  fame  radius  as  the  oppofite 
crank.  The  fly-wheel  is  fituated  clofe  to  the  fide  of  the 
boiler,  and  the  pin  for  the  other  crank  is  fixed  into  the  arm 
of  a  large  cog-wheel,  fixed  on  the  axis  of  the  fly-wheel, 
at  the  oppofite  fide  of  the  boHer.  This  cog-wh€«l  com- 
municates the  power  of  the  engine  to  other  cog-wheels. 
As  the  pifton  is  alternately  forced  up  and  down  by  the  pref- 
iure  of  the  fteam,  it  carries  the  crofs-bar  with  it,  and  by 
the  conneding  rod  turns  the  two  cranks,  together  with  the 
fly-wheel  and  cog-wheel. 

It  now  remains  to  fhew  the  means  by  which  the  fteam 
.is  brought  to  zGt  alternately  on  different  fides  of  the 
pifton.  On  one  fide  of  the  cylinder,  juft  above  the 
flanch  which  fixes  it  into  the  boileri  and  beneath  the  top 
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flanch,  which  faftens  down  its  lid,  is  a  protuberance  of  tA 
iron,  to  contain  the  four  paifages  and  the  cock,  fimiUr  to 
that  fhewn  in  Jtf/.  6  and  7.  One  paiTage  rifes  dired^ly  from 
the  boiler,  and  brings  fteam  to  the  cock  at  one  fide,  to  be 
diftributed  either  to  the  top  or  bottom  of  the  cylinder,  ac- 
cording to  the  pofition  in  which  the  cock  ftands.  A  fecond 
paffage  rifes  from  the  upper  fide  of  the  cock,  and  proceeds  to 
the  top  of  the  cylinder,  for  admitting  fteam  above  the  piftoo* 
The  third  paffage  from  the  under  ude  of  the  cock  conue£ba 
with  the  bottom  of  the  cylinder  by  a  pipe  caft  clofe  to  the 
fide  thereof,  and  defcending  to  the  bottom.  The  fourth 
paffage  from  the  cock  is  on  the  oppofite  fide  to  where  the 
fteam  enters  from  the  boiler,  and  tliis  paffage  is  open  to  the 
wafte-pipe,  which  carries  the  fteam  into  the  external  air,  and 
allows  it  to  efcape  after  it  has  paffed  through  the  engine* 
Now  fuppofe  the  paffage  leading  to  the  top  of  the  cylinder, 
and  that  one  which  brings  fteam,  are  from  the  boiler  to  be 
conne£led  with  thccock,  and  the  paffage  from  the  bottom  of 
the  cylinder  to  be  connected  with  the  wafte-pipe,  the  fteam 
will  enter  above  the  pifton,  and  force  it  down,  at  the  fame 
time  that  the  fteam  in  the  bottom  of  the  cylinder  will 
efcape  by  the  conne£kion  of  the  wafte-pipe  with  the  open 
air.  ^ 

When  the  pifton  arrives  at  the  bottom  of  the  ftroke,  the 
cock  is  turned  one  quarter  round,  by  means  of  a  rod  jointed 
to  the  crofs-bar  of  the  pifton-rod,  and  defcending  perpendi- 
cularly, being  guided  at  bottom  by  pafling  through  a  piece  of 
iron  fcrewed  to  the  flanch  of  the  cylinder  :  this  rod  has  two 
pins  projecting  from  it,  which  move  the  handle  of  the  cock 
up  and  down  alternately  ;  by  this  the  cock  is  turned  on  the 
completion  of  the  defcending  ftroke,  fo  that  the  paflage  to 
the  bottom  of  the  cylinder  is  conneded  with  the  boiler,  and 
that  from  the  top  with  the  open  air :  the  fteam  in  confe- 
queiiice  enters  below  the  pifton,  and  forces  it  up,  pafling  out 
from  the  upper  part  of  the  cylinder  into  the  open  an:  at 
the  fame  time.  In  this  manner  the  motion  of  the  engine  ia 
kept  up  by  the  pins  alternately  turning  the  cpck,  firft  at  the 
top  of  the  ftroke,  and  then  at  the  bottom. 

The  boiler  is  fupplied  with  water,  as  faft  as  it  evaporates,  by 
means  of  a  finall  force-pump  worked  by  the  engine  ;  but  as  it 
would  be  a  great  lofs  of  heat  to  injeft  cold  water  at  once 
into  the  boiler,  it  is  firft  rendered  nearly  or  quite  boiling  by 
a  very  fimple  contrivance.  The  waiie-pipe,  which  conveys 
the  fteam  away  from  the  cylinder  after  having  performed  its 
office,  is  inclofed  within  an  external  pipe  or  jacket,  leaving 
a  fpace  of  about  an  inch  all  round  ;  through  this  fpace  the 
cold  water  is  forced  to  enter  at  one  end  by  the  fmall  force- 
pump,  and  the  boiler  is  fupplied  with  water  by  a  branch 
from  its  other  extremity.  By  thus  carrying  the  water  fome 
diftance  in  conta^  with  the  hot- wafte-pipe,  through  which 
the  fteam  pafl'es,  it  is  heated,  and  a  confiderable  quantity  of 
heat  is  faved,  which  ^'ould  otherwife  be  loft. 

The  velocity  of  the  engine  is  regulated,  or  its  motion  can  be 
entirely  ftopt,  if  required,  by  a  cock  fituated  in  the  firft  paffaee 
from  the  boiler  to  the  four-pafi'aged  cock,  fo  as  to  reeutate  the 
paffage  between  the  boiler  and  the  cock.  The  handle  of  this 
cock  may  be  conne6led  with  a  governor,  fimilar  to  thofa 
ufed  in  other  engines.  The  conftfufiioii  of  the  four  paffagea 
and  cock  is  cxadly  fimilar  to  what  is  reprefented  in^.  (S. 
Piaie  VII.,  except  that  it  is  placed  near  the  top  of  the  cy. 
linder,  becaufe  all  the  lower  part  of  the  cyhoder  is  con* 
tained  in  the  boiler,  and  alfo  that  the  axis  of  the  cock  is  di- 
rected lo  the  centre  of  the  cylider.  High-preffure  enginea 
have  been  fometimes  made  with  beams  and  parallel  levers  ; 
but  more  frequently  the  cylinders  have  been  placed  hori* 
zontally,  and  the  pifton«rod  jointed  at  once  to  the  conned- 
ing  rod. 

Several  very  terrible  accidents,  have  occurred  from  the 
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fcnrfting  oF  high«prefllire  boilers,  either  from  their  being  inches  x  .434^8.=  Ii6|lb8.  the  weight  for  ev^  foot  of 

made  too  weak  to  refifl  the  force  they  are  intended  to  bear,  the  column  x  28  feet  =:  ^266.g  lbs.  the  total  weight  of  the 

orfromfomemifmanigement,  as  loading  the  fafety-^alve  too  column.     The  motion  of  the  pifton  per  minute  is  (4^  X 

much.     Some  years  ago,  an  engine  that  wan  employed  to  18  =  )  81  feet,  or  4860  feet /^r  hour   x  3266.5  lbs.  = 

drain  water  from  the  tide-mills,   while  building  between  i5,875,i6olb8.  raifed  one  foot  high  per  hour.     The  coals 

Woolwich  and  Greenwich,  was  blown  up  by  overloading  confumed  in  the  hour  is  80  lbs. ;  therefore  fay,  as  80  lbs. : 

the  fafety-Talve,  when  feveral  people  were  killed.     Many  15,875, 160  lbs.  ::  88  lbs.  :  17,462,676  lbs.,  the  number  of 

rvifions  have  been  made  to  guard  againii  thefe  accidents  pounds  raifed  one  foot  Kigh  for  each  bufiiel  of  eoals.     The 

Mr.  Trevethick,  who  fir  ft  broufirht  the  hi^rh-prefTure  en-  area  of  the  pifton  is  (8  x  8  =  64  x  •7854  =}  5c>^fquare 

gmesinto  ufe :  at  firft  he  propofed  mclofing  the  fafety-valTe  inches,  and  the  load  3266.5  -r  50^  =  6^  lbs.  preifure/«r 

in  fttch  a  manner,  that  no  one  could  get  accefs  to  it  to  increafe  fquare  inch  on  the  furface  of  the  pilton. 

the  load  beyond  what  was  intended  to  be  employed.     Se-  ManufaSure  of  Steant'Engina.  •*-  The  grreat  demand  for 

condly,  he  drilled  a  hole  in  the  boiler,  which  he  plugged  up  thefe  machines,  which  has  taken  place  fince  their  value  has 

with  lead,   ac  fuch  a  height  from  the  bottom,   that  the  been  fo  fully  underftood,  has  occafioned  them  to  be  manu* 

b«iler  could  never  boil  dry  without  expofing  the  lead  to  be  fa^ured  in  the  large  way  by  feveral  eng^ineers,  who  adopt 

ndted,  and  confequently  making  an  opening  for  the  fteam  the  fame  fyftem  as  is  purfued  in  making  of  watches  and 

to  efcape.     This  contrivance  is  calculated  to  prevent  the  clocks,  viz*  that  of  having  workmen  inftruded  in  making 

boiler  being  burft  by  fuddenly  forcing  water  into  it,  when  it  the  feparate  parts,  and  employing  machines  and  tools  for 

has  been  allowed  by  carelefsnefs  to  boil  dry,  and  become  red-  every,  operation  which  admits  otfuch  aid.     The  firft  of 

kot.     A  metal  pluff  (hould  always  be  rivetted  into  fuch  a  thefe  manufaAories  is  that  of  Meflirs.  Watt  and  Boulton,  at 

boiler.     The  plug  mould  be  made  of  fuch  a  compofition  of  Soho,  near  Birminfirham,  fons  of  the  inventor  and  his  afl'o* 

the  fdfible  metal,  that  it  will  melt  whenever  the  contents  of  ciate,  who  eftablimed  the  manufa^ory  about  1775;  ^^^ 

tlie  boikr  attain  that  degree  of  heat  which  produces  fteam  until  the  expiration  of  Mr.  Watt's  patent  in  1800,  it  was 

of  a  dangerous  elafticity.   Another  precaution  which  (hould  the  only  place  where  his  engines  were  made.     It  has  con^ 

always  be  taken,  is  to  have  two  fafety-valves  fixed  in  different  tinned  ever  fince  to  fumifti  the  greateft  proportion  of  engines^ 

parta  of  the  boiler ;  fo  that  if  by  any  accident  one  of  as  well  for  this  country  as  abroad.    There  are  now  other 

them  becomes  fixed  faft  in  its  feat  by  ruft  or  other  means,  manufafkurers  who  approach  the  original  in  the  beauty  and 

the  other  will  be  in  a  ftate  to  ad,  thereby  diminiihing  perfe^on  of  the  workmanftiip. 

the  chance  of  an  accident  to  half ;  and  the  larger  thefe  Since  the  expiration  of  the  patent,  there  has  been  a  total 
lafety-valves  are  made,  the  more  certainly  they  will  operate*  change  in  the  manner  of  conftruding  and  putting  together 
The  mercurial  fteam-gauge  ufed  in  moft  engines  is  a  long  every  part  of  the  engine,  and  many  advantageous  improve- 
cnrved  tube,  or  inverted  fiphon,  in  which  the  mercury  ments  have  been  matfe,  as  far  as  refpe€ts  the  durability  and 
riies  by  the  force  of  the  fteam,  and  indicates  the  accurate  performance  of  the  machine ;  though  nothing,  ex- 
prefiiure.  If  this  kind  of  fteam-gauge  is  applied  to  the  ce)^t  the  fecond  cylinder  of  Hornblower  and  Woolf,  has  been 
higb-preflure  engine,  it  requires  a  very  long  tube,  which  added  to  Mr.  Watt's  engine  fince  he  firft  brought  it  to  a 
is  an  additional  fecurity  againft  the  burfting  of  the  boiler,  ftandard,  by  which  its  powers  are  at  all  increafed,  with 
becaufe  the  mercury  will  be  blown  out  of  the  tube,  refp«d  to  tne  confumption  of  fuel,  but  rather  the  contrary. 
and  permit  the  fteam  to  efcape  when  the  preffure  is  too  At  the  firft  eftablifhment  of  thefe  manufadories,  on  the  ex- 
great.  piration  of  Mr.  Watt's  patent,  many  ingenious  mechanics 
Before  the  boiler  of  a  high-preflure  engine  is  fet  to  work,  attempted  to  improve  the  ftrudure  of  the  machine,  and  the 
it  fliould  be  proved  effedually,  firft  by  drilling  fmall  holes  records  of  the  patent  office  contain  more  upon  this  fubjed, 
throug'h  it  at  different  places,  to  adualiy  meafure  the  thick-  than  any  other.  All  kinds  of  parallel  motions  have  been 
aeb  ofthe  metal,  and  afcertain  that  it  is  equal  thronghout ;  and  tried ;  cylinders  have  been  inverted,  placed  horizontally,  made 
then  it  (hould  be  proved  by  injeding  water  into  it,  until  the  of  long  and  (hort  proportions;  large  air-pumps  have*  been 
preffure  lifts  the  fafety- valve,  when  loaded  confiderably  more  ufed ;  and  for  the  minor  parts,  fuch  as  vuves,  and  the  ma- 
than  it  is  intended  to  be  when  the  engine  is  fet  to  work ;  but  chinery  for  aduating  them,  fcarcely  two  following  engines 
this  proof  fliould  not  be  too  fevere,  becaufe  the  metal  may  were  made  alike  for  many  years,  until  by,  the  refult  of  a 
be  weakened,  although  it  is  not  burft,  by  the  proof ;  and,  in  vaft  deal  of  invention  and  experience,  thofe  methods  which 
confequence,  may  afterwards  burft  with  a  muchlefs  preffure  we  have  defcribed  became  fettled  into  eftablifhed  forms;  but 
of  fteam.  At  the  fame  time,  the  engineer  who  undertakes  none  of  them  are  fuperior  to  the  original  of  Mr.  Watt's. 
to  make  thefe  engines,  (hould  fully  inform  himfelf  of  the  Refpeding  parallel  motions,  and  the  proportions  of  the  parts, 
real  ftrength  of  metal  boilers  of  determinate  thickneffes,  no  methods  have  been  found  fo  good  as  the  original  engine ; 
which  could  be  eafily  done,  without  danger,  by  injeding  and  we  accordingly  find,  that  all  the  moft  eft abtifhed  and  ex- 
water  into  the  boilers  until  they  adually  burft.  We  do  not  perienced  manufadurers  make  engines  which  are  not  altered 
know  if  fuch  experiments  have  ever  been  made  ;  and  in  thofe  m  any  great  feature  from  Mr.  Watt's  original  engine,  with 
boilers  which  have  been  burft  by  the  explofion  of  fteam,  the  a  beam  and  parallel  motion  ading  on  a  fimple  crank;  and 
preffure  at  the  moment  of  the  accident  has  not  been  known,  they  ^iwt  them  all  the  advantages, which  can  be  derived  from 
We  have  an  account  of  a  trial  of  a  fmall  high-preffure  en-  fupenor  workmanftiip,  and  improved  methods  of  putting  the 
gine  made  in  1 804,  in  Wales,  to  afcertain  its  powers  to  raife  parts  together,  which  experience  has  pointed  out. 
water  :  the  cylinder  was  8  inches  in  diameter,  and  4^  feet  Meflrs.  Fenton,  Murray,  and  Wood,  of  Leeds,  Yorkfliire, 
ftroke;  it  worked  a  pump  18^  inches  in  diameter,  and  are  the  manufadurers  of  the  moft  eftabliffied  reputation  after 
4^  fleet  ftroke,  which  raifed  water  28  feet  high.  It  worked  Meffrs.  Watt  and  Boulton.  The  engines  thev  fend  out 
at  the  rate  of  18  ftrokes  per  minute,  and  confumed  about  cannot  be  excelled  in  beauty  and  perredion  01  workman- 
80  lb?,  of  coals  ^  hour  :  this,  when  reduced,  is  about  17^  fliip,  and  they  perform  as  well  as  any  others.  Their  fac- 
miUion  pounds  raifed  one  foot  high  for  eachbuftiel.  Thus,  tory  at  Leeds  is  very  extenfive,  and  provided  with  every 
the  weight  of  the  column  is  3266  lbs.  for  the  area  of  the  convenience  for  making  all  the  parts  of  the  engine  in  the 
pump  (18.5  x  18.5  s  342.25  X  •7854  =)  268.8  fquare  beft  manner,  and  with  the  leaft  labour.    They  have  three 
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STEAM-ENGINE. 

f  team-engines  in  the  works*  one  for  boring  cYlinderSy  and  turn-  expence  of  fteam,  fo  as  to  produce  any  fenriceable  impuUe,  is 
ing  large  lathes;  a  fecond  for  turning  (mall lathes, grinding*  enormous.  Mr.  Watt,  among  his  firil  fpeculations  on 
drilling  the  centres  of  wheels,  tapping  fcrews,  &c.,  and  for  fteam-engines,  made  fome  attempts  of  this  kind ;  but  he  hsm 
blowing  the  furnaces  of  the  foundery ;  and  a  third  engine  for  not  given  fuch  a  defcription  of  the  valves  for  this  purpoCe^ 
working  a  great  forge  hammer,  by  which  the  heavy  wrought  as  to  enable  an  engineer  to  conftrufk  one  of  them.  From 
iron  work  is  forged.  The  boring  machines  for  cylinders,  any  gruefs  that  we  can  form,  we  think  the  machine  rcry 
of  which  they  have  three  in  numbgr,  are  very  capital,  as  by  impene^.  One  of  Mr.  Watt's  firft  trials  was  nncom- 
an  ingenious  movement,  invented  by  Mr.  Murray,  for  draw-  monly  ingenious ;  it  confifted  of  a  drum,  turning  air-tight 
ing  the  borer  through  the  cylinder,  it  is  made  to  advance  within  another,  with  cavities  fo  difpofed,  that  there  wa» 
regularly  from  one  end  to  the  other,  without  any  intemip-  a  conilant  and  great  prefltire  urging  it  in  one  dire^ion. 
lion.  Tfaefe  machines  are  worked  by  a  fepar ate  fieam-engine,  But  no  packing  of  the  common  kmd  coidd  preferve  it 
which  is  never  ftopped  during  the  operation  of  boring  a  air-tight  with  fufficient  freedom  of  motion.  He  fucceeded 
cylinder  through,  as  it  is  found  to  make  a  fenfible  mark  or  by  immerfing  it  in  mercury,  or  in  an  amalgam  which  re- 
ring  if  the  motion  is  ftopped.  The  beft  means  are  alfo  taken  mained  fluid  in  the  heat  of  boiling  water;  but  the  continual 
to  prevent  the  cylinder  from  changing  its  figure  by  its  a6iion  of  the  heat  and  iteam,  together  with  the  fridioD^ 
weight,  or  by  the  preifure  of  the  parts  which  hold  it  in  its  foon  oxydated  the  fluid,  and  rendered  it  ufelefs.  He  tlien 
pofition.  The  whole  of  the  fadory  is  lighted  by  gas  lights  tried  Parent's  or  Dr.  Barker's  mill,  inclofing  the  arms  in  a 
m  winter  time.  The  boilers  are  manufaSured  by  the  aid  of  metal  drum,  which  was  immerfed  in  cold  water.  The  fteam 
feveral  machines  to  cut  out  the  plate,  pierce  the  holes,  ruihed  rapidly  along  the  pipe  which  was  the  axis,  and  it  waa 
and  bend  the  joints.  Before  any  of  the  fmaller  engines  are  hoped  that  a  great  re-adion  would  have  been  exerted  at  the 
fent  away,  all  the  parts  are  put  together  in  a  building  on  ends  of  the  arms;  but  it  was  almoii  nothing.  The  reafon 
purpofe,  where  there  are  boilers  fixed  and  they  are  a&ually  feems  to  be,  that  the  greateft  part  of  the  fteam  was  con- 
tried,  to  infure  that  every  part  is  perfect :  they  are  then  taken  denfed  in  the  cold  arms.  It  was  then  tried  in  a  drum  kept 
to  pieces,  with  marks  and  directions  for  putting  them  toge-  boiling  hot ;  but  the  impulfe  was  very  fmall,  in  comparifon 
ther,  and  packed  up  for  carriage,  which  is  very  eafy,  as  there  with  the  expence  of  fteam :  this  muft  be  the  cafe, 
is  a  canal  at  the  gates,  which  has  communication  by  water  Mr.  Watt  has  defcribed  in  his  fpecificatioa  of  1782^ 
to  every  part  of  England.  For  fuch  engines  as  are  too  large  lodged  at  the  patent  office,  fome  more  perfect  contrivances 
to  be  put  to  work  at  the  fa6lory,  workmen  are  fent  out  with  for  producing  a  circular  motion  by  the  immediate  a6kion  of 
them,  to  afiift  and  direft  in  fetting  them  to  work.  the  fteam.     One  of  thefe  produces  alternate  motion  upon  a 

In  London,  Mr.  Maudflay  has  made  many  very  excellent  centre,  and  is  analogous  to  the  double  engine ;  another  pro- 

fteam-engines  upon  the  plan  reprefented  in  our  iketch ;  but  duces  a  continued  motion.  See  hit  firft  fpecification  of  176^ 

his  beft  engine,  which  is  in  the  faw-miU  at  Woolwich,  is  We  do  not  find  that  Mr.  Watt  has  ever  erefted  a  oon- 

with  a  beam  upon  Mr.  Watt's  plan.    He  has  lately  made  tinuous  circular  engine  :  he  has  doubtlefs  found  all  hia  at- 

a  large  engine  for  a  fteam-boat  invented  by  Mr.  6runel,  tempts  inferior  to  the  reciprocating  engine  with  a  fly.     A 

which  has  two  cylinders  afiing  alternately  upon  different  very  crude  fcheme  of  this  kind  may  be  feen  in  the  Tranf- 

cranks,  formed  upon  the  fame  axis  at  ri?ht  angles  to  each  actions  of  the  Royal  Society  of  Dublin,  1787. 

other,  fo  that  the  motion  is  continued  without  a  fly-wheel:  Mr.  Cartwright,  in  apatent  of  1 797,  propofes  fome  improve* 

one  boiler  is  placed  between  the  two  cylinders,  and  one  air-  mentof  Mr.  Watt's  rotative  enginct  but  it  was  never  brought 

pump  and  condenfer  exhaufts  them  both.     By  this  means  a  into  ufe.  Mr.  Jonathan  Homblowerhad  a  patent  in  2798  for 

powerful  engine  is  contained  in  a  fmall  fpace,  and  is  not  a  rotative  engine,  which  is  the  moft  ingenious  of  all  the  fpe- 

heavy  to  load  the  boat.  ^ulations  on  this  fubie£t,  but  too  complicated  to  'be  carried 

Some  engineers  of  Manchefter  make  very  good  fteam-  into  execution;  and  in  1805  he  had  another  patent,  for  a 

engines,  chiefly  for  the  great  cotton-mills.     At  moft  of  the  machine  which  is  quite  different  from  the  former,  and  is  in** 

iron  furnaces  in  the  country,  fteam-engines  are  now  made,  genious,  but  ftill  lefs  likely  than  the  firft  to  anfwer  the  ia- 

and  fome  of  them  produce  very  capital  engines,  as  at  -But-  tended  purpofe.. 

terly  in  Derbyfhire,  Low  Moor  in  Yorkfhire,  and  others.  Mr.  Samuel  Clegg  has  made  a  rotative  engine,  the  piflon 

Their  workfhops  are  in  general  managed  by  engineers  who  of  which  makes  a  complete  revolution  in  a  channel  at  a  dif- 

have  been  educated  at  Soho,  or  at  Leeds.      Mr.  Woolf 's  tance  from  the  centre  of  motioA.    We  have  feen  this  engine 

engines  are  made  in  London  by  Mr.  Edwards,  and  by  him-  at  work,  which  aded  in  a  very  regular  manner,  but  we 

felf  in  Cornwall.  think  the  fridion  muft  be  greater  than  that  of  a  common 

Rotative  Steam-Engine,  -7-  The  reciprocating  motion  of  a  engine,  although  it  gets  rid  of  the  reciprocation.  Mr.  Clegg 
fteam-engine  has  always  been  confidered  as  a  great  defe6k ;  had  a  patent  in  1809  for  his  invention, 
for  though  all  irregularity  of  motion  can  be  obviated  by  Mr.  Turner  has  lately  obtained  a  patent  for  a  rotatory 
conne6king  it  with  a  fly-wheel,  yet  a  great  mafs  of  matter  fteam-engine,  the  principle  of  which  is  the  fame  as  Mr.  Clegg's^ 
muft  always  be  kept  in  a  conftant  fuccemon  of  changes  from  but  each  of  them  has  its  peculiar  advantages  in  the  maimer 
reft  to  motion ;  and  the  irregularities  which  this  would  pro-  of  fitting  up,  and  in  the  arrangements  of  its  parts.  Mr.  Tur« 
duce,  can  only  be  goveaned  by  putting  a  great  mafs  of  ner's  is  packed  in  all  the  moving  parts  witn  metallic  pack- 
matter  in  the  fly-wheel,  and  caufing  it  to  move  with  a  rapid  ings  inftead  of  hemp,  and  we  have  been  informed  that  his 
motion,  fo  that  its  momentum  or  vis  inertise  (hall  be  vanly  engines  operate  very  well,  and  without  any  fly-wheel.  Mr. 
greater  than  that  of  all  the  reciprocating  parts  together.  Clegg's  engine  only  requires  a  fmall  fly  at  one  part  of  its 
With  a  view  of  obviating  this  obje6tion,  and  of  obtaining  the  movement.  We  think,  that  if  ever  rotative  engines  are 
aftion  of  fteam  by  more  fimple  machinery  than  a  cylinder  brought  to  perfection,  it  will  be  by  fomething  of  the  nature 
and  pifton,  many  attempts  have  been  made  to  produce  a  of  thefe  two  engines,  which  are  the  moft  practicable,  aad  pro* 
circular  motion  at  once  by  the  fteam.  It  has  been  made  to  niife  g^reater  probability  of  fuccefs  than  any  before  invented. 
blow  on  the  vanes  of  a  wneel  of  various  forms.  But  the  For  the  application  to  fteam-boats,  and  to  the  purpofe  of 
rarity  of  fteam  is  fuch,  that  even  if  none  is  condcnfed  by  the  drawing  carriages,  or  locomotive  engines,  as  they  are  now 
cold  of  the  vanes^  the  impulfe  is  exceedingly  feeble,  and  the  called,  rotative  engines  would  be  fo  advancageouSi  that  they 
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would  be  very  nkfuU  even  though  they  fhould  confume 
nther  more  fuel  than  reciprocating  engines  of  the  fame 
power,  provided  they  were  certain  in  their  a6Uon. 

Cemumiformaiinf  Joints  in  Steam-Engiaet.  —  In  Joining  the 
flancbes  of  iron  cylinders,  and  other  parts  of  hydraulic  and 
fteam-cngineSy  a  flrong  and  durable  cement  is  required.  The 
following  are  receipts  for  cements  proper  for  fu'ch  purpofes* 
Mix  boi&d  linfeed  oil»  litharge,  red  and  white  lead,  together 
to  a  proper  confiftence :  this  cement  is  to  be  applied  on  each 
fide  of  a  piece  of  flannel,  previoufly  (haped  to  fit  the  joint, 
and  then  interpofed  between  the  flanches,  before  they  are 
brought  home  to  their  place  by  the  fcrews  or  other  faftenings 
employed,  which  will  make  a  clofe  and  durable  joint.  The  quan** 
titles  of  the  ingredients  may  be  varied  without  inconvenience, 
only  taking  care  not  to  make  the  mafs  too  thin  with  the  oil* 
It  is  dii&cult,  in  fame  cafes,  to  make  a  good  fitting  of  large 
pieces  of  .iron  work  at  once,  and  this  renders  it  neceifary 
lometimes  to  join  and  feparate  the  pieces  repeatedly,  before 
a  proper  acljuitment  is  obtained.  When  this  is  expe^ed,  the 
white  lead  ought  to  predominate  in  the  mixture,  as  it  dries 
much  flower  than  the  red.  A  workman  knowing  this  fa^, 
can  cxercife  his  own  difcretion  in  regulating  the  quantities ; 
bat  it  is  (afeft  to  have  too  much  rather  than  too  little  white 
lead,  as  the  durabihty  of  the  cement  is  no  way  injured 
thereby,  only  a  longer  time  is  required  for  it  to  dry  and 
harden.  When  the  fitting  will  not  admit  of  fo  thick  a  fub- 
ftance  as  flannel  being  interpofed,  linen  may  be  fubflituted, 
or  even  paper  or  thm  pafteboard,  the  only  reafon  for  em* 
ploying  any  thing  of  the  kind  being  the  convenience  of 
handling*  This  cement  anfwers  well  alfo  for  joining  broken 
ftones,  however  large.  Cifterns  built  of  fquare  ftones  put  to- 
gether with  this  cement,  will  never  leak  or  want  any  repairs ; 
n  this  cafe  the  ftones  need  not  be  entirely  bedded  in  it,  for 
an  inch  or  even  lefs  of  the  edges  that  are  to  lie  next  the 
water  need  only  be  fo  treated,  and  the  reft  of  the  joints  may 
be  filled  with  good  lime. 

Another  cement,  which  is  preferable  to  the  former  for 
withftanding  the  a6kion  of  fteam,  is  compounded  aa  follows : 
Take  two  ounces  of  fal  anunoniac,  one  ounce  of  flour  of 
fulphoTy  and  i6  ounces  of  caft-iron  filings  or  borings:  mix 
all  well  together  by  rubbing  them  in  a  mortar,  and  keep  the 
powder  dry.    When  the  cement  is  wanted  for  ufe,  take  one 
part  o£  the  above  powder,  and  20  parts  of  clean  iron  borings, 
or  filings,  and  blend  them  intimately  by  grinding  them  in  a 
nortar :  wet  the  compound  with  water,  and  when  brought  to 
a  convenient  confiftence,  apply  it  to  the  joints  with  a  wooden 
or   blunt    iron   fpatula.  —  By  confidering  the  affinities  of 
theie  ingredients,  thofe  who  are  at  all  acquainted  with  che* 
niftry,  will  be  at  no  lofs  to  comprehend,  that  a  degree  of 
adion  auid  re-a6iion  takes  place  among  the  ingredients,  and 
between  them  and  the  iron  fyrfaces,  which  at  laft  caufes  the 
whole  to  unite  as  one  mafs :  m  fad,  after  a  time,  the  mixture 
and  the  furfaces  of  the  flanches  become  a  fpecies  of  pyrites, 
holding  a  very  large  portion  of  iron,  all  the  parts  ot  which 
cohere  ftrongly  together.    Another  cemenV>f  the  fame  kind 
it  made  by  mixing  together  two  parts  of  flour  of  fulphur, 
and  one  part  of  £al  ammoniac,  and  making  them  into  a  ftiff 
pafte  with  a  little  water*     When  the. cement  is  wanted  for 
die,  diiTolve  a  portion  of  the  above  pafte  in  urine,  or  in  water 
rendered  ilightly  acidulous ;  and  to  this  folution  add  a  quan- 
tity of  turnin|r8  or  borings  fifted,  to  get  rid  of  the  grofler 
particles.    This  mixture,  fpread  upon  or  between  the  flanches 
of  iron  pipeSf  or  put  into  the  interftices  of  other  parts  of  iron 
work,  wiU  in  a  little  time  become  as  hard  as  ftone. 

Mr.  Murray*!  Rule  for  the  Weight  of  Fly-WheeU  to  Steam' 
Emgints. — Mr.  Buchanan,  in  his  valuable  treatife  on  pro- 
pe&ig  veflclsf  printed  at  Glafgow  in  18 16,  giyes  the  fol- 


lowing rule,  as  the  refult  of  Mr.  Murray's  long  experience 
in  builaing  engines. 

^  Rtile. — Multiply  the  number  of  horfe-power  of  the  en- 
gine by  2CXX),  and  divide  it  by  the  fquare  of  the  intended 
velocity  of  the  circumference  of  the  fly-wheel  in  feet  per 
fecond,  the  quotient  will  be  the  weight  of  the  fly-wheel  in 
hundred  weights. 

Example, — To  find  the  weight  of  a  fly-wheel  proper  for 
an  engine  of  20  horfes'. power,  fuppofing  the  fly-wheel  to  be 
18  feet  in  diameter,  and  to  make  22  revolutions  pet  fecond : 
wheel  18  feet  diameter  -sz  ^6  feet  circumference  x  a2  revo- 
lutions/«r  minute  =:  1232  feet  motion^  minute  -r  60  = 
20^  feet  motion  per  fecond  for  the  motion  of  the  circum*- 
ference  of  the  fly-wheel.  Then  20J  feet  per  minute  fquared 
=  420^,  and  20  horfes'  power  x  2000  =  40000  -f-  420^ 
=  90.4  cwt.  of  the  wheel  required. 

Smoke-Burning  Furnaces  for  Steam-Engines, -^-liht  great 

Suantity  of  fmoke  which  is  thrown  out  by  the  furnaces  of 
eam-enffines,  becomes  a  great  annoyance  in  a  town  fuch  as 
Manchefter  or  Birmingham,  where  there  are  many  engines 
together.  To  avoid  this,  as  well  as  from  an  idea  of  obtaining 
a  greater  effe6i  from  the  combuftion  of  the  fmoke,  many  in- 
ventors have  been  induced  to  contrive  furnaces  which  fliall  not 
produce  any  fmoke.  The  black  fmoke  which  is  ufually  dif- 
charged  at  the  top  of  the  chimney,  is,  in  fa6^,  fo  much  good  fuel, 
which  only  wanted  a  fufficient  heat,  and  the  conta6t  of  frefli  air, 
to  inflame  it  under  the  boiler.  It  is  a  fat^  well  known,  that  the 
flame  which  is  often  feen  ifluing  from  the  top  of  the  chimnies 
of  founderies,  furnaces,  &c.  has  no  exifteuce  except  at  the  top  ■ 
of  the  chimney ;  for  while  it  is  afcending  the  flue,  it  is  only 
denfe,  black  fmoke,  confifting  of  the  azote  of  the  atmo- 
fpheric  air  which  has  pafled  through  the  fire,  of  hydrogen 
gas,  coal-tar,  and  carbonaceous  matter  ;  and  this  fmoke  is 
of  fuch  a  high  temperature,  that  it  only  requires  oxygen 
to  make  it  inflame  inftantaneoufly  :  this  it  obtains  from  the 
atmofpheric  air,  into  which  it  defcends  on  ifluing  from  the 
top  of  the  chinmey,  and  then  prefents  fuch  appearances,  as 
would  make  a  hafty  obferver  adopt  the  opinion  that  the  flame 
had  afcended,  in  the  ftate  of  flame,  from  the  fuel  in  the  fur- 
nace, through  the  whole  height  of  the  flue,  up  to  the  top 
of  the  chimney ;  but  this  i^  by  no  means  the  cafe,  and  a 
confideration  of  this  fimple  fa6l  will  convince  any  perfon, 
that  it  is  not  an  inconfiderable  proportion  of  the  fuel  that  is 
thus  wafted.  Nor  is  this  the  only  lofs  fuftained  ;  a  quantity 
of  heat  is  required,  not  merely  to  render  fuch  a  portion  of 
the  fuel  volatile,  but  to  give  it  a  temperature  fufficient  to 
produce  the  fpontaneous  inflanunation  at  the  top  of  the 
chimney,  of  which  we  have  taken  notice.  This  muft  be 
furniflied  at  the  expence  of  an  extra  and  unnecefl*ary  quan- 
tity of  fuel. 

The  firft  of  the  fmoke-buming  furnaces  was  Mr.  Watt's 
patent  of  1785.     His  method  confifts  in  caufing  the  fmoke, 
or  flame,  of  the  frefli  fuel,  while  pafling  from  the  fire  to 
the  flue  or  chimney,  to  pafs,  together  with  a  current  of  frefli 
air,  through  or  among  fuel  which  has  already  ceafed  to 
fmoke,  or  which  is  converted  into  coke,  charcoal,  or  cinders, 
and  which  is  intenfely  hot ;  by  which  means  the  fmoke,  and 
grofler  parts  of  the  flame,  by  coming  in  clofe  contact,  with 
the  intenfely  hot  fuel,  and  by  being  mixed  with  the  current 
of  frefli  or  unburnt  air,  will  be  confumed  or  converted  into 
heat,  or  into  pure  flame,  free  from  fmoke.    This  invention 
is  put  in  pradice,  firfl,  by  flopping  up  every  avenue  or  p^- 
fage  to  the  chimney  or  flues,  except  fucb  as  are  lett  m  the 
interftices  of  that  part  of  the  fuel  vrKidi  is  ig«^^«^ »  fecon^J* 
by  placing  the  frefli  fuel  above,  or  ueatct  10  ^^  extctnaiair, 
than  that  which  is  burning,  aod  alrea^^^f  concerted  into  coi^ 
or  charcoal  1  Uiirdly,,  by  copar^etiiv^\isfc  ^Mt-^^ce  ^^^ 
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inaniier»  that  the  frefli  atmofpheric  air  which  animates  the    with  that  part  of  the  fire  which  is  giring  out  the  greateft 
•     '      '     '  " —   —1-5-1-  -:r-.  c —  .L.  r_/L     part  of  tlxe  fmoke ;  vis.  the  fuel  that  has  been  iaft  intro^ 

duced  from  the  lower  end  of  the  hopper  upon  the  g^te- 
bars,  mixes  with  the  fmoke  before  it  palfes  over  the  bumingr 
fuel  upon  the  interior  part  of  the  mte-barsy  where  it  is  in 
in  a  high  ftate  of  combuftion :  this  enables  the  fmoke  to 


fire,  and  the  fmoke  or  flame  which  rifes  from  the  frefti 
fuel  at  the  firft  application  of  the  heat,  muft  pafs  downwards, 
or  laterally,  fo  as  to  pafs  through  the  whole  mafs  of  burn- 
ing fuel,  and  iffue  from  the  interftices  of  the  burning  fuel 


'ng 

at  the  moft  remote  part,  or  internal  end  of  the  fire-place, 

to  efcape  into  the  flues  or  chimney.  In  fome  cafes,  after  the  iaflame  completely.  The  quantity  of  air  thus  admitted 
flame  has  paft  through  the  burning  fuel,  it  is  made  to  pafs  to  pafs  over  the  upper  furface  of  the  fuel  newly  introduced, 
up  a  very  hot  funnel,  flue,  or  oven,  before  it  comes  to  the  is  a  matter  of  importance  to  the  complete  aflion  of  the  con- 
(>ottom  of  the  boiler,  by  which  means  the  fmoke  is  fl:ill    ^"  ^^  '      r_    -•   ..  ,  .   ,  .  ^      . 

more  effettually  confumcd. 

This  invention  of  Mr.  Watt's  has  been  very  extenfively 
praftifcd ;  but  another  plan,  by  Mr.  Roberton  of  Glafgow, 
has  fince  been  found  preferable :  it  is  nearly  on  the  fame 
principle  as  Mr.  Watt's.  The  opening  through  which  the 
fuel  is  introduced  into  the  furnace  is  (baped  like  a  hopper, 
and  is  made  of  caft-iron,  built  into  the  brick-work  of  the 
JFumace.  From  the  mouth,  or  entrance  of  the  hopper,  it 
inclines  downward  to  the  place  where  the  fire  refts  on  the 
bottom  grate. 

The  coals  in  the  mouth-piece,  or  hopper,  anfwer  the  pur- 
pofe  of  a  fire-door ;  and  the  principal  point  to  be  attended 
to  in  the  management  of  this  furnace  is,  that  the  hopper 
(hall  be  kept  full  of  coal,  either  wholly  or  in  part  with 
fmall  coal,  to  prevent  as  much  as  poflible  the  air  entering 
by  that  paflage.     The  coals  which  are  in  the  loweft  end  of    London,  where  many  works  have  been  indided  as  a  nuifance 


tnvance.  The  opening  for  air  is  regulated  by  a  very  fimple 
contrivance.  The  plate  which  forms  the  upper  fide  of  the 
opening  for  the  paAage  of  the  air,  refts  at  each  end  on  a 
ftud,  or  pin,  proje6iing  from  the  cheeks  of  the  mouth-piece, 
or  it  is  fumiihed  at  each  end  with  a  pivot,  which  works  in 
the  cheeks.  Thefe  pins,  or  pivots,  being  placed  about 
half-way  between  the  outfide  and  infide  of  tne  mouth-piece, 
or  hopper,  by  elevating  or  deprefiing  the  outer  edge  of 
the  plate,  the  opening  lor  the  admiflion  of  air  between  the 
lower  end  of  the  hopper  and  the  lower  edge  of  this  plate  can 
be  diminished  or  enlarged.  When  that  degree  of  opening 
which  produces  the  beit  effef^s  is  obtained,  which  is  eafilj 
known  by  experiment,  the  plate  is  kept  in  its  place  bj 
means  of  a  piece  of  iron  introduced  above  it,  and  anfwerinr 
the  purpofe  of  a  wedge.  Thefe  furnaces  have  been  adopted 
by  many    manufa6kurers  at  Leeds,    Manchefter,  and   in 


the  hopper  are  brought  to  a  ftate  of  ignition  by  the  heat 
of  the  fire  upon  the  bars,  before  they  are  forced  upon  the 
bars  to  be  burned. 

Beneath  the  lower  part  of  the  hopper  the  furnace  is  pro- 
vided with  front  bars,  which  ferve  to  admit  air  among  the 


for  not  having  adopted  the  improvement ;  the  magiftrates 
arguing,  that  though  the  welfare  of  the  place  required  that 
fuch  incoBvenicncies  (hould  be  fubmitted  to  while  no  pof- 
fible  remedy  for  them  was  known,  the  health  and  comfort 
of  the  inhabitants  equally  demand,  now  that  evil  can  be 


fuel  which  lies  upon  the  grate,  and  offer  a  ready  m^  of  done  away,  that  fmoking  furnaces  (hould  not  be  permitted 

forcing  the  ignited  friel,  which  has  juft  ifTued  from  the  lower  in  the  place.     On  this  account,  Mr.  Roberton's  furnaces 

part  of  the  hopper,  back  upon  the  fire-grate,  where  it  is  have  been  very  much  adopted ;  but  we  have  feldom  feen 

completely  confumed,  and  by  thus  forcing  it  back,  a  fpace  them  in  fuch  order  as  to  make  any  diminution  in  the  fmoke, 

is  made,  into  which  fre(h  fuel  falls  from  the  lower  part  of  which  they  will  do  completely,  if  the  regulation  of  the 

the  hopper  ;  but  all  the  fmoke  which  rifes  from  this  fre(h  quantity  of  air  is  properly  made. 


fuel  muft  pafs  through  the  burning  fuel,  which  lies  upon 
the  farther  part  of  tne  grate,  and  is  thus  confumed.  By 
this  arrangement,  the  fuel  is  brought  into  a  ftate  of  ignition 
before  it  reaches  the  farther  fide  of  the  bottom  grate,  where 
it  is  ftopped  by  a  rifing  breaft  of  brick-work ;  therefore, 
any  fmoke  which  is  liberated  from  the  raw  coals  in  the 
mouth-piece,  muft  pafs  over  thefe  burning  coals  before  it 
can  reach  the  flue  of  the  chimney ;  but  this,  though  it 
would  caufe  a  large  quantity  of  the  fmoke  to  be  burnt, 
woiild  not  completely  prevent  the  efcape  and  afcent  of 
fmoke  up  the  chimney ;  for  it  is  not  {u(ficient  that  the 
fmoke  (hould  be  expofed  to  a  heat  fufficient  to  ignite  it 
before  it  efcapes ;  as,  unlefs  a  quantity  of  fre(h  air,  able 
to  furni(h  a  fufficiency  of  oxygen  for  the  combuftion  of  the 
fmoke,  can  be  brought  at  the  fame  time  in  conta6l  with 
it,  it  will  ftill  efcape  in  an  undecompofed  ftate. 

The  principal  merit  of  Mr.  Roberton's  invention  confifts  in 
a  judicious  admiffion  of  fre(h  air,  in  fuch  a  manner  that  it  can 
reach  the  fmoke  without  previoufly  pafling  through  the  fire, 
and  parting  with  its  oxygen  in  its  pa(fage,  and  that  it  (hall 
be  in  fuch  quantity,  as  merely  to  caufe  the  fmoke  to  burn, 
and  not  to  cool  the  bottom  of  the  boiler.  Beneath  the 
upper  fide  of  the  mouth-piece,  or  hopper,  which  inclcfes 


A  recent  invention  by  Mr.  John  Cutler  in  1 8 15,  is  found 
to  bum  the  fmoke  moft  perfefUy  in  common  fire-gratea, 
fuch  as  are  ufed  for  warming  apartments  ;  and  we  have  fieen 
an  experiment  of  this  plan  upon  a  fmallengine  boiler,  which 
feemed  to  promife  great  fuccefs  in  applying  it  on  a  larger 
fcale ;  but  fuch  trials  have  not  yet  been  made,  nor  the  beft 
form  of  the  apparatus  fettled. 

Mr.  Cutler's  invention  confifts  in  applying  beneath  the 
place  in  which  the  fire  is  to  burn,  a  chamber  or  maga- 
zine, which  is  made  as  clofe  as  can  be  on  all  fides,  ex- 
cept the  top,  and  is  of  fuificient  capacity  to  contaia 
within  it  a  magazine  of  fuel,  fufficient  to  fupply  the 
combuftion  for  a  whole  day,  or  other  required  Ipace  of 
time.  The  fire  is  made  upon  the  top  of  the  mafs  of  fuel 
which  is  contained  in  the  magaziiie,  and  there  are  no  grate* 
bars  upon  which  the  fire  is  to  lay ;  but  inftead,  the  bars  are 
placed  at  the  fide,  in  a  Doping  dureftion,  fo  as  to  indole  the 
fire  in  a  grating,  which  vrill  admit  fuificient  air  fidewayt  to 
fupply  the  combuftion.  The  bottom  of  the  magazine  it 
made  moveable  up  and  down  in  the  chamber;  and  by 
means  of  a  rack  and  pinion^  a  fcrew,  or  fome  other  mecha^ 
nical  power,  the  whole  weight  of  coals  contained  in  the 
chamber  can  be  raifed  up,  and  a  portion  will  rife  up  into 


the  fre(h  fuel,  and  at  the  diftance  of  about  three-fourths  of    the  grated  part,  where  air  is  fupplied  to  it,  fo  that  it  caa 


an  inch  from  it,  (this  fr>ace  being  a  little  more  or  left,  ac- 
cording to  the  fize  of  the  furnace,)  is  placed  a  caft-iron 
plate,  which  is  above  the  hopper  containing  the  fuel ;  and 
la  the  fpace  between  it  and  the  top  of  the  hopper  is  an 
open  tpace  for  the  admiffion  of  a  thin  ftream  of  air,  which, 
jrulhing  down  through  the  openingi  cornea  firft  ia  contaft 


burn ;  for  the  principle  of  thif  invention  is  to  make  the 
magazine-chamber  beneath  fo  clofe  as  to  exclude  the  air 
from  it,  fo  that  the  fire  cannot  bum  the  fuel  contained  in  it, 
and  to  provide  that  part  of  the  fire-pbce  which  is  imme- 
diately above  the  top  of  the  chamber  with  a  plentiful  fupply 
of  air  to  bum  the  fuel.    By  means  of  the  machinery,  any 

quanlit]^ 
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tnutntity  of  fuel  can  be  raifed  up  out  of  the  magazine- 
chamber  to  fupply  the  deficiency  occafioned  by  the  com- 
Imftion. 

The  manner  in  which  it  burns  the  fmokey  is  by  obliging 
It  to  pafs  through  the  burning  fuel  which  lies  upon  the 
top  of  the  mafs  of  coal  contained  in  the  magazine,  becaufe 
this  burning  fuel  communicates  fufficient  heat  down- 
wards to  make  the  fmoke  rife  from  the  fuel,  and  this 
jfttoke  muft  pafs  through  the  fire  above  it ;  but  before  the 
fad  comes  to  be  a6fcually  burned,  the  fmoke  is  fo  far  ex- 
tra^ed,  that  the  coal  is  in  the  ftate  of  coke. 

The  machinery  by  which  the  bottom  plate  of  the  maga- 
xiue  and  the  fuel  contained  in  it  is  raifed  up,  is  fimply  an 
axle*  with  chains  winding  upon  it ;  at  leaft  that  is  the  con- 
trnranGe  which'  Mr.  Cutler  ufed  in  the  fmall  itoves  for 
wanning  apartments ;  but  what  met|iod  wiU  be  found  beft 
•a  a  large  fcale,  for  its  application  to  fteam-ensines,  remains 
yet  to  be  determined.  We  (hall  gite  a  more  minute  defcrip- 
tioo  of  this  valuable  invention  under  the  article  Stove. 

1%e  jippRc^^on  of  the  Steam-Enpne  to  propel  Boats  or  Ships. 
^^This  18  one  of  the  moft  valuable  applications  of  the 
power  of  fteam,  next  to  that  of  draining  mines ;  and  though 
pTopolied  at  a  very  early  period,  has  been  but  lately 
brought  into  ufe. 

Captain  Savery,  in  1 702,  mentions  the  application  of  his 
CBgizie  to  a  Aiip,  but  gives  no  account  of  the  manner  of 
carrying  it  into  execution ;  probably  he  only  intended  it  for 
puoDping  out  leakage-water. 

Mr.  ^nathan  Hull's  patent  of  1756,  for  carrying  veflels 
or  fhips  into  or  out  of  any  harbour,  port,  or  river,  ag^ainft 
wind  or  tide,  or  in  a  calm,  is  the  firft  idea  of  applying  the 
Heam-cngine  to  the  purpofe  of  propelling  veiFels.  The  en- 
gine of  Newcomen  was  made  to  aduate  a  wheel  placed  in 
a  frame  projecting  from  the  head  of  the  boat,  and  the  oars 
or  paddles  of  the  wheel  were  to  ilrike  in  the  water,  and 
advance  the  boat  or  veifel  containing  the  engine,  which 
would  draw  after  it  the  (hip  or  veifel  that  was  to  be 
rowed  into  or  out  of  the  harbour.  We  have  no  account 
of  any  a^ual  trials  made  by  Mr.  Hull ;  but  befides  his 
patent,  we  have  a  fmall  pamphlet,  printed  in  1737,  with  an 
engraving.  ^ 

The  account  which  Mr.  Buchanan  gives  of  the  intro- 
du6Hon  of  fteam-boats  in  his  treatife  on  propelling  vefTels, 
is,  that  Mr.  Miller  of  Dalfwinfon,  who  made  many  models 
and  ezpcnments  with  a  view  to  the  improvement  of  naval 
architeduTe,  appears  to  have  made  the  firit  attempt  at 
working  a  vefiel  vrith  fteam.  The  veii'el  was  double,  with 
the  paddle-wheels  in  the  middle :  the  experiment,  however, 
did  not  fucceed  to  his  fatisfadion. 

About  the  year  1795,  ^^^^  Stanhope  coniiruded  a  vefFel, 
irfuch  was  tried  in  Greenland  dock :  the  paddles  were  made 
in  the  imitation  of  the  feet  of  a  duck,  and  were  placed 
under  the  quarters  of  the  veflel,  but  the  mechanifm  did 
not  anfwer  his  ]prd(hip's  expe£lation. 

In  the  year  1601,  Mr.  Symington  tried  a  vefiel  pro- 
pelled by  tteam  on  the  Forth  and  Clyde  Inland  Navigation, 
but  it  was  laid  afide,  on  account  of  the -injury  which  it 
threatened  to  the  banks  of  the  canal,  by  the  furge  of 
water  which  it  made.  It  does  not  appear  that  he  tried 
this  ve(rel  on  any  river. 

Mr.  Symington's  fteam-boat  is  (lightly  defcribed  in  the 
Journals  of  the  Royal  Inftitution  for  1803,  ^^°'°^  which  it  ap- 
pears,  that  the  method  employed  by  him  for  making  the  con- 
nexion between  the  pi  (ion  and  the  water  or  rowing  wheeT, 
was  by  placing  the  cyhnder  nearly  in  a  horizontal  pofition. 
This  is  attended  with  feveral  advantages  t  the  necefiity  for  a 
beam  is  avoided,  which  has  ever  .been  a  troublefome  and 
expenfive  part  of  the  common  engine.    The  pifton  is  fup- 
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ported  in  its  pofition  by  fri^iod-wheels,  and  communicateSf 
by  means  of  a  rod,  with  a  crank  conneded  with  a  wheel, 
which  gives  a  motion  to  the  rowing-wheel  fomewhat  flovrer 
than  its  own ;  the  water-wheel  fervmg  at  the  fame  time  as 
an  addition  to  the  fly.  The  fteam-engine  differs  but  little 
in  its  aAion  from  that  improved  by  Mr.  \^att ;  there  is, 
however,  an  apparatus  for  opening  and  (hutting  the  cock 
at  pleafure,  in  order  to  reverfe  the  motion  of  the  wheels, 
and  put  the  boat  back  whenever  it  may  be  nece(fary.  The 
water-wheel  is  fituated  near  the  ftem,  and  in  the  middle  of 
the  breadth  of  the  boat,  fo  that  it  becomes  nece(rary  to 
have  two  rudders,  conneded  together  by  rods,  which  are 
moved  by  a  winch  near  the  head  of  the  boat :  by  this  means 
the  perfon  who  attends  the  engine  is  able  to  fteer  alfo. 

Another  part  of  Mr.  Symington's  invention  confided  in 
the  application  of  Hampers  at  the  head  of  the  boat,  for 
the  purpofe  of  breaking  the  ice  on  canals :  thcfe  were  to  be 
raifed  in  fuccefiion  by  means  of  levers,  the  ends  of  which 
vrere  deprefl'ed  by  the  pins  of  wheels,  turned  by  an  axis  com- 
municating with  the  water-wheel.  Mr.  Symington  ftated, 
in  a  calculation  be  made,  that  a  boat  doing  the  work  of  twelve 
horfes,  could  be  built  for  eight  or  nine  hundred  pounds ; 
and  he  had  afcertained  by  experiment,  that  it  would  travel 
at  the  rate  of  two  miles  and  a  half  per  hour.  This  is  a  very 
flow  motion,  compared  with  the  prefent  lieam-boats,  as  we 
(hall  fee. 

In  1807,  Mr.  Fulton  of  New  York  introduced  (leam« 
boats  into  America,  which  were  the  firft  that  fucceeded  in  a 
large  way,  fo  as  to  become  profitable:  they  had  before 
this  been  ufed  in  America,  and  were  began  there  by  Mr* 
Symington.  In  181 2,  a  large  boat  was  fet  to  work  on  the 
Clyde,  in  Scotland;  and  unce  that  time,  great  numbers 
have  been  made  both  in  Scotland  and  in  different  parts  of 
England. 

There  are  feveral  different  methods  of  applying  the 
force  of  machinery  to  row  boats :  the  moft  obvious  is  by 
means  of  oars,  fimilar  to  thofe  with  which  a  boatman  rows  ; 
but  this  adion  is  very  difficult  to  imitate  by  machinery, 
and  has  never  been  brought. into  pra6iice.  Several  in- 
genious fchemes  may  be  found  in  the  Machines  Appro vees 
par  1' Academic. 

The  next  is  by  means  of  paddle-wheels,  which  are 
fimilar  to  an  under(hot  water-wheel ;  and  when  turned 
rapidly  round  by  the  engine,  the  floats  dip  into  the  wa- 
ter, and  row  the  boat  sdong.  This  plan  was  firft  put 
in  pra6iice  by  the  ingenious  captain  Savery,  in  1702  |  but 
to  be  turned  by  men  working  at  a  capitan  inftead  of 
a  fteam-engine,  is  now  adopted  in  all  the  real  working 
(team-boats  which  have  been  made.  Two  wheels  are 
ufually  placed  at  the  fides  of  the  boat,  at  about  one-third 
of  the  length  from  the  head.  Attempts  have  been  made  to 
place  one  wheel  in  the  middle  of  the  boat,  but  they  have 
not  fucceeded  fo  well  as  the  others. 

Another  method  is  by  forcing  a  ftream  of  v^ter  out  at 
the  item  of  a  boat  by  a  large  pump,  which  at  the  fame 
time  draws  the  water  in  at  the  head  of  the  boat.  This  was 
fuggefted  by  Dr.  Franklin,  after  M.  Bernoulli,  and  was 
verv  effedusdly  tried  by  the  late  Mr.  James  Linaker,  mafter 
millwright  of  the  dock- yard  at  Portfmouth,  but  found  in- 
ferior to  the  paddle-wheels.  It  has  been  alfo  propofed  to 
force  out  air  under  the  ftern  of  the  veffcl  by  a  pump,  but 
we  do  not  think  it  likely  to  fucceed. 

A  fifth  method  is  by  a  fcrew  applied  at  the  ftem  of  the 
veQ'ei,  and  turned  round  by  the  engine. 

Laftly,  various  forms  of  oars  have  been  applied  at  the 
ftern  of  the  veffel  to  move  from  fide  to  fide,  and  impel  the 
veiiel  on  the  fame  principle,  as  what  feamea  call  (kulling 
a  boat)  by  an  oar  at  the  ftern. 

Q  A. 
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As  none  of  thefe  fdbemesy  except  the  paddle-wheek  at 
the  otttfides  bf  the  boat»  ha^e  heen  brought  to  any  pradicai 
ntihtVy  we  (hall  not  enter  into  any  further  particulars, 
bat  defcribe  one  of  the  befl  of  thefe  veflels,  fuch  as  is  em- 
ployed on  the  Clyde  at  Glafgow,  where  fteam-boatt  haTC 
been  brought 'to  the  grreateft  perfedion. 

All  theie  ▼eflels  are  upon  one  general  plan,  viz.  that  of 
haTing  paddle-wheels,  fimilar  to  underfhot  water-mill  wheels, 
on  each  fide  of  the  boat,  which  are  put  in  motion  by  the 
fteam-engine.  In  fome  of  thefe  wheels  the  paddles  are 
placed  parallel  to  the  axis  of  the  wheel,  in  others  they  are 
placed  obliquely,  and  in  others  again  they  are  curved; 
and  it  is  not  yet  afcertained  which  is  the  beft  form  ; 
for  although  fome  boats  are  found  to  move  with  a  much 
greater  velocity  than  others,  it  is  difficult,  where  fo  many 
caufes  are  combined  in  the  operation,  to  afcertain  which  one 
fingly  produces  the  advantageous  effe6k.  Experiments  are 
yet  wanting  to  afcertain  the  t>eft  number  for  the  paddles  on 
the  wheel,  and  with  what  velocity  they  (hould  move.  It 
would  doubtlefs  be  of  advantage  to  have  the  means  of  change 
ing  the  velocity  of  the  paddle-wheel?,  according  to  the  cir- 
cum  (lances  of  the  current  of  the  water  in  which  the  boat 
moves ;  becaufe  when  the  boat  is  moving  with  the  current, 
the  paddle  ftrikes  againft  the  water  in  a  contrary  direflien  to 
its  motion,  and  therefore  has  the  greateil  force  to  urge  the 
boat  forwards,  at  the  fame  time  that  the  boat  is  moving  in 
the  diredion  of  the  current,  and  therefore  moves  more  eafily. 
On  the  other  hand,  fuppofe  the  boat  moving  againft  the 
current,  the  paddles  muft  row  the  water  in  the  diredion  of 
the  current,  fo  that  fuppofing  they  move  only  with  the  fame 
velocity,  they  muft  have  much  lefs  force  to  advance  the  boat| 
at  the  fame  time  that  the  boat,  having  to  oppofe  the  current, 
requires  a  greater  force  to  propel  it.  One  of  the  fteam- 
boats  on  the  Clyde  has  eight  paddles  to  each  wheel,  but  it 
is  probable  feven  would  be  more  effedive ;  becaufe  it  is  evi- 
dent, that  if  too  many  paddles  are  ufed,  the  water  will  be  fo 
much  broken,  that  it  cannot  aiford  that  refiilance  to  the 
motion  of  the  paddle  which  alone  caufes  the  boat  to  advance. 
For  an  extreme  cafe,  fuppofe  fo  great  a  number  of  paddles 
that  they  would  nearly  touch,  the  wheel  would  then  re- 
femble  a  folid  cylinder,  and  have  no  effefl  to  propel  the  veiTel. 
The  velocity  with  which  the  paddle  ftrikes  the  water  muft 
be  coniiderable,  to  obtain  a  great  refiftance  from  the  water ; 
but  the  ftroke  muft  not  be  too  frequently  repeated,  or  the 
water  which  the  paddle  removes  will  not  have  time  to  return 
to  its  level  before  the  fucceeding  paddle  makes  its  ftroke. 

The  fteam-engine  is  placed  near  the  middle  of  the  veftel, 
and  the  fmoke  is  carried  up  in  a  large  plate  iron  tube,  which 
ferves  the  purpofe  of  a  maft,  to  hoift  a  fail  when  the 
wind  favours.  The  greateft  number  of  boats  at  prefent  in 
ufe  are  fitted  up  for  paffage-boats,  as  that  is  the  moft  pro- 
fitable employment :  they  have  two  cabins,  one  before  the 
engine,  which  is  fmaller,  and  confidered  inferior,  while  the 
fecond,  or  large  cabin,  abaft  the  engine,  is  more  elegantly 
fitted  up.  P^te  VIII.  Steam-Engine,  Jig*  i.  is  an  elevation 
of  the  whole  vefTel,,  as  (he  appears  in  the  water,  and^.  2.  a 
plan  with  the  deck  removed,  to  (hew  the  arrangement  of 
the  apartments,  and  to  explain  the  fteam-eng^ine  and  ma- 
chinery by  which  the  vefTel  is  propelled. 

That  part  of  the  boat  which  is  beneath  water,  is  built 
like  an  ordinary  boat,  whicli  draws  but  little  water,  and  (he 
is  fo  formed  at  the  ftem-parts  as  to  caufe  her  to  fteer  readily. 
The  head  muft  be  built  more  bold  or  rounding  for  thofe 
boats  which  are  intended  for  the  fea,  than  thofe  for  rivers, 
which  are  generally  made  very  (harp  at  the  head,  fo  as  to  di- 
vide and  move  more  freely  through  the  water.  The  rudder 
and  tiller  are  conftru£ted  the  lame  as  other  boats.  The 
width  of  the  veflel  above  water  is  confiderably  increafed,  by 
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the  addition  of  galleries  or  gangwaySi  X,  X9  which  are  fixed 
proje^ng  fromlier  fides  and  gunwale :  they  are  corapofed  of 
a  thin  planking,  and  are  fupported  by  knees  and  ftanchions, 
fo  as  to  form  a  gangway  to  walk  round,  and  at  the  fame 
time  a  defence  to  the  paddle-wheels  B,  &,  which  are  placed 
clofe  to  the  fides  of  the  veflel  in  the  width  of  the  gangways. 
Thefe  wheek  are  put  in  motion  by  the  ttenm-engine,  and  by 
their  adion  againft  the  water  propel  the  boat  forward.  The 
paddle-wheels  are  conftrufted  nearly  in  the  fame  manner  aa 
undeHhot  water-wheels,  except  that  the  floats  or  paddki  are 
placett  inclined  to  the  axTs,  inftead  of  being  perpendicular 
to  the  plane  of  the  rim  of  the  wheeL  The  upper  parts  of  the 
wheels  are  indofed  in  femi-circular  cafes  of  thin  boarding  Y 
rjr.  I.),  to  prevent  the  a6kion  of  the  wind  upon  their 
oats,  which,  without  this  precaution,  would  materially  im* 
pede  their  motion,  becaufe  the  floats  at  the  upper  part  of 
the  wheels  move  in  a  contrary  dueAion  to  thofe  at  the  lower 
part,  where  they  dip  into  the  water. 

The  fteam-engine  which  gives  motion  to  the  wheela,  is 
fituated  ia  the  middle  of  the  boat ;  but  it  muft  be  placed 
low,  and,  if  poffible,  beneath  the  water-line,  fo  as  to  a&  in 
part  as  ballaic  to  the  boat,  which  will  otherwife  require  a 
greater  quantity  of  ballaft  than  ufual  to  counterad  the 
weight  of  the  engine.  It  is  a  great  advantage  to  theie 
boats  to  be  light,  and  draw  little  water ;  thefe  ennnes  muft 
therefore  be  made  as  light  and  compad  as  is  pomble,  that 
none  of  the  parts  fliall  break.  The  principal  parts  which 
require  ftrength  (hould  be  made  of  good  wrought  iron^  in 
preference  to  caft  iron,  which  is  ufed  for  other  engmes  $  for  in* 
ftance*  the  beam  and  conne^ing  rods,  and  alto  the  cranka 
and  (haft  for  the  fly-wheel,  as  well  as  thofe  for  the  paddle- 
wheels.  The  wheels  themfelves  are  made  of  thick  iron  plate  or 
wood ;  the  boiler  A  (Jig,  2.),  in  which  the  fteam  is  produced, 
is  made  of  ftrong  wrought-iron  plates,  and  as  large  as  the 
fpace  which  can  be  allowed  for  it  will  admit,  that  it  may- 
produce  a  regular  fupply  of  fteam  to  the  engine :  it  is  placed 
fometimes  acrofs^  the  ve(Iel,  and  fometimes  in  the  dire£tion  of 
its  length,  as  (hewn  in  the  figure ;  and  the  fire-plaoe  is  an  iron 
tube  contained  withinfide ;  /is  the  fire-door :  the  fmoke,  after 
pafiing  through  two  or  three  turns  of  the  tube  in  the  boiler, 
paffes  off  through  the  chimney  C,  which  is  an  iron  tube,  ere^ed 
perpendicularly  in  the  centre  of  the  veflfel,  to  a  confiderable 
height,  as  (hewn  in  the  elevation,  and  is  ftayed,  in  the  fame 
manner  as  a  maft,  by  two  ropes,  or  fometimes  by  iron  chains 
from  its  top,  going  fore  and  aft,  with  a  purchafe  to  each 
to  draw  them  always  tight.  There  is  a  fafety-valve  at  </,  by 
which  the  fteam  elcapes  into  the  chimney  when  it  is  pro- 
duced  in  too  great  a  quantity,  and  becomes  too  ftrong,  or 
when  the  engine  is  not  in  motion :  e  is  the  fteam-pipe,  which 
conveys  the  fteam  from  the  boiler  to  the  fteam-box/,  which 
contains  the  four  valves  for  diftributing  the  fleam  into  the 
cylinder  G,  alternately  above  and  below  the  pifton,  fo  as  to 
give  motion  to  the  engine.  Thefe  valves  are  made  to  work 
on  the  plan  of  Mr.  Murray's  patent,  with  the  fpindle  of  one 
through  the  other.  The  top  of  the  pifton-rod  is  jointed  to 
the  middle  of  a  crofs-rod,  from  the  ends  of  which  the  two  iron 
rods  defcend,  one  on  eacn  fide  of  the  cylinder,  and  are  jomted 
to  the  beam,  G  P,  which  is  made  double,  or  compofed  of 
two  levers,  joined  together  in  the  manner  of  a  frame,  fo  that 
the  caft-iron  condenfing  ciftern  of  the  engine  is  contained 
between  the  two,  as  they  work  up  and  down :  the  beam- 
centre,  or  axis  of  motion,  is  fupported  by  two  bearings 
fcrewed  up  to  the  bottom  of  this  ciftern,  fo  that  the  beams 
lie  clofe  to  each  fide  of  the  dftem  :  the  cylinder  is  fcrewed 
down  upon  one  end  of  the  condenfing  ciftern,  and  the  bear- 
ings for  the  axis  of  the  crank,  R,  are  fupported  on  the  other 
end.  The  beams,  G  P,  are  united  together  at  the  ex* 
trtmity  moft  remote  from  the  cylinder  by  a  crofs  rod*  on 
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the  oiiddle  of  which  the  conneAinff  rod  is  joiDted,  which 
lifies  fipwards  to  the  crank  R,  on  the  fliaft  or  axis  of  the 
fly-wheel  M :  this  crank-axis  is  fupported  in.  bearings  clofe 
<Mi  each  fide  of  the  cranky  which  are  framed  to  the  condenf- 
in^  ciftem,  and  alfo  two  others  at  the  extremities  of  the 
axtSy  which  are  placed  on  the  gunwale  of  the  boat,  fo  that 
the  fliaft  extends  completely  acrofs  the  TeiTel,  pafling  through 
the  boiler  Ay  in  a  tube  which  extends  acrofs  it,  as  ihewn 
by  dotted  lines  at  a.  On  each  end  of  the  crank-fhaft  two 
cog-wheels  are  fixedy  engaging  in  the  teeth  of  two  other 
whedsy  O,  O9  fixed  upon  the  (hafts  of  the  paddle-wheels 
B»B.  Thefe  laft-mentioned  fliafts  are  each  fupported  in 
two  bearings,  one  on  the  outfide  beam  of  the  gangways  or 
pbtforma,  and  the  other  on  the  gunwale  of  the  velfel :  the 
cog-wheels,  O,  O,  are  fixed  on  the  extreme  ends  of  the  (hafts 
within  the  veflel,  and  they  are  one-third  or  one-fourth  larger 
than  the  wheek  on  the  axis  of  the  crank,  fo  that  the  pad&s 
do  not  turn  fo  faft  as  the  fly-wheel  of  the.  engine. 

It  u  needlefs  to  enter  into  a  defcription  of  the  a6tion  of 
the  fteun-engine :  the  conftruAion  of  the  yalves  is  the  fame 
as  defcribed  in  a  former  part  of  this  article  {Phae  VII. 
Jfr-  5-)»  *n<^  the  engine  aAs  the  (iune  as  Mr.  Watt's  double* 
a«Dg  engines ;  but  it  is  neceiTarily  modified,  to  fuit  its  par- 
ticolar  fituation,  which  occafions  fome  defe^ks.     The  cy- 
linder muft  be  made  very  (hort,  to  come  into  the  height  of 
the  boat ;  and  the  conneAing  rod  is  fo  (hort,  that  the  obli- 
4|iiity  of  its  a^ion  on  the  crank  is  yery  great.     The  air- 
pump,  H,  is  worked  by  a  crofs-rod,  which  moves  up  and 
down  with  the  beams,  being  conneded  to  them  by  per- 
pendicular rods.    The  requifite  morement  is  communicated 
to  the  Talvet  of  the  engrine  by  the  rod  ipf  one  end  of  which 
has  a  circular  hoop,  that  embraces  an  excentric  wheel  ff 
fixed   on  the  axis  of  the  fly-wheel^    fo  that  in   turning 
ffoondy  it  puihes  the  rod  ip  backwards  and  forwards,  in 
the  manner  of  a  crank,  and  thereby  alternately  opens  and 
Auts  the  valves  at  the  proper  inftant  to  produce  the  mo- 
tioiu     There  is  a  throtUe-valve  placed  in  the  fteam-pipe  at 
#,    for  regulating  the  velocity,  or  ftopping  the  engine, 
when  reqvired. 

The  arrangenient  of  the  apartmenU  in  a  fteam-veffel  may 

be  Taned  according  to  the  purpofe  for  vrhich  (he  is  to  he 

employed.     In  the  drawing,  we  have  griven  the  arrangement 

which  appears  heft  adapted  for  the  convenience  of  paf- 

lengera,  in  a  veffel  for  quick  travelling.     (See  the  plan« 

j^*  2.)      The  after  or  grand  cabin,  marked  i  in  the  fieure, 

is  generally  fitted  up  and  fiirnifliied  in  an  degant  ftyle, 

for  the  tt(e  of  the  beft  company,   vHio  alfo  occupy  the 

deck  and  gangways  abaft  the  chuiney.     The  entry  to  the 

grand  cabin  is  at  the  ftem  of  the  ve(reL     The  grand  cabin 

w  |nencrally  fituated  in  the  after-part,  on  account  of  there 

bewg  the  moft  room  in  that  part,  the  engine  being  always 

placed  confiderablr  nearer  the  head  of  &  veffel  than  the 

Kern  5   3  is  a  fmall  room  for  the  ufe  of  thepaffengers,  and 

has  a  door  coining  out  on  the  gangways,     llie  entry  to  the 

engine-honle  is  by  fteps  from  the  g^angviray  on  the  oppofile 

fide  ;  and  the  £ame  eutrv  ferves  for  a  iSiall  room  4,  in  which 

the  ftevrard  keeps  his  ftores.    The  coab  for  vrorking  the 

engine  are  iiowed  beneath  the  floors  of  the  cabins,  waa  the 

engine-man  draws  them  out  with  a  long  hook  as  he  vnmts 

Chem«     The  forward-cabin,  c,  is  for  pa^ngers  who  pay  left 

than  the  others:    it  has  a  large  counter  or  cheft  in  the 

middle,  which  will  contam  all  the  luggage,  and  ferves  idfo 

JM  a  table  for  thofe  who  fit  round  it.     Thefe  pafleagers 

have  the  ufe  of  the  deck  forwards  of  the.chimney  \  but  the 

gangways  at  that  part  are  almoft  entirely  occupied  by  a 

brge  water-caflc  on  each  fide,  the  cable,   fpire  linls,  or 

srhatever  the  veflel  may  require.    The  rigging  of  the  boat 


is  evident  from  ^g,  i :  (he  carries  two  large  luggeN&ils, 
one  fore  and  the  other  aft ;  but  as  thefe  are  only  intended  to 
be  ufed  in  fine  weather,  with  a  fair  and  light  wind,  the 
mails  and  cordage  may  be  as  light  as  is  convenient.  A  pair 
of  haliards  (hould  be  provided  to  the  chimney,  to  hoift 
occafionally  a  large  light  lugger-fail ;  and  if  the  chimney  is 
tiot  fufficiently  iirong,  a  pair  of  extra  ftays  may  be  fet 
up  to  ftrengthen  it.  The  chimney  is  generally  made  to 
lower  down,  for  the  convenience  ot  paiwig  bridges,  when 
the  veffel  navigates  a  river. 

The  paddle-wheels  of  one  of  the  boats  on  the  Clydct 
which,  Mr.  Buchanan  fays,  is  confidered  as  a  ftandardf 
are  8  feet  10  inches  diameter,  and  4  feet  wide,  and  are 
calculated,  when  the  engine  makes  45  ibokes  fer  minute» 
to  move  at  the  circumference,  or  ftnke  the  water  at  the 
rate  of  13  miles  per  hour.  She  is  about  80  tons  burden* 
and  is  69  feet  from  ftem  to  Hern,  and  15  feet  2  inchea 
vride  in  the  beam.  The  engine  is  of  14  horfes'  pevrert 
and  6ie  goes  at  an  average  fix  miles  per  hour  in  ftill  water  s 
therefore,  if  there  is  a  current,  (he  wul  go  as  much  fafter  or 
flower  than  fix  miles /rr  hour  as  the  velocity  of  the  current. 
The  motion  of  the  paddles  is  rather  more  than  twice  that 
of  the  boat. 

Steam-boats  have  been  built  with  much  more  powerftil 
engines,  even  20,  25,  and  30-horfe  power ;  but  the  increafe 
of  the  velocity  has  not  been  in  proportion  to  the  increafe  of . 
the  power  qf  the  fleam-engines.  This  vrill  not  be  fur* 
prifing,  when  it  is  confidered  that  the  refiftance  to  which  a 
boat  IS  f)ibjeA,  increafes  not  in  an  arithmetical  proportion, 
(as  I,  2,  3,  49  5,  &c.)  but  in  proportion  to  the  fquaret 
of  velocity  (as  i.  2.  4.  8.  16.  32.)  In  other  words,  to 
make  the  lame  veffel  move  vrith  ten  times  a  given  velocity* 
it  requires  one  hundred  times  the  power ;  and  it  is  £uther 
to  be  confidered,  that  one  or  more  powerful  engines  above 
mentioned  are  heavier,  and  require  a  greater  floating  body 
to  fupport  them,  which  of  courfe  increafes  the  reuftanoe. 
On  railways,  an  increafe  of  velocity  requires  only  an  arith* 
metical  incrofe  of  power ;  and  to  draw  a  carriage  on  a  rail- 
way with  ten  times  a  g^iven  velocity,  would  require  only  ten 
times  the  given  power. 

Steam-m>ats  require  a  greater  power  of  fteerage  than  any 
other  veffel  of  their  fize,  as  thofe  hitherto  conftrufted  are 
lefs  eafily  turned  than  veffels  impelled  by  fails  only.  The 
tendency  of  the  wheels  a^ng  fo  near  the  centre  line  of  the 
veffel,  is  to  propel  her  ftraight  forward ;  whereas  in  turning 
a  failing  veffel  to  the  wind,  the  fails  aid  her  in  coming 
about ;  and  even  common  oars  zSt  fo  far  out  from  the  fide 
of  the  veffel,  that  they  have  much  more  power  to  bring  her 
round  than  the  wheels  of  a  fteam-boat  can  poflibly  have. 

A  moft  important  pomt  is  to  have  a  good  fteam-engine* 
All  the  engines  hitherto  ufed  in  Scotland  have  been  made 
on  Mr.  Watt's  principle ;  but  thofe  in  America  have  been 
high-preffure  engines,  which  being  more  fimple,  and  lefs 
expenfive,  fome  nave  been  conftruded  in  England.     But 
one  of  them  having  exploded  in  an  American  boat,  the 
proprietors  of  fome  of  the  Englifli  boats  have  changed 
their  engines  for  others  on  Mr.  Watt's  principle,  to  avoid 
fimflar  accidents.    We  think  it  quit£  unjuftmable  in  anj 
engineer  to  advife  the  conftru&ion  of  fteam-boats  with 
high-{Meffure  engines,  at  leaft  for  paffage-boats,  in  which 
fo  nuuiy  perfons  are  always  afiembled  together,  and  fo  near 
to. the  enffiue,  that  they  would  be  aU  dearoyed  in  the  event 
of  the  boDer  burftin^. 

Thofe  engines  wmch  work  vmb  a  beU-cnnk,  or  a  double 
beam,  below  the  cylinder*   and  on  eadi  fide  the  ciftera, 
inftead  of  a  beam  vrorking  aA>ove,  ut  \o\aA  to  ftntn  ttke 
▼eflels;  thofe  having  the  b«aia  abo^t  vwk  ^^^JjJ^ 
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fteadily.  The  engines  that  Meffirs.  Boulton  and  Watt  have 
iiitherto  conftru6ied  have  had  beams:  other  engines  have 
Jbad  cylinders  horizontally.  Mr.  Brunei's  engine,  o£ 
which  we  have  before  fpoken,  has  two  cylinders  a£ting  al- 
ternately, fo  as  to  require  no  fly-wheel ;  but  many  engines, 
on  the  common  conftru<5lion,  have  been  made  without  fly- 
wheels, by  having  the  paddle-wheels  fuffidently  heavy  to 
anfwer  the  purpoie. 

With  regard  to  fuel,  it  is  obvioafly  much  more  difficult 
to  have  every  thing  kept  in  proper  order  in  a  boat,  where  the 
engines  are  much  confined,  and  the  cylinder  is  made  to 
work  with  very  fhort  Itrokes,  by  which  the  adion  on  the 
crank  is  fo  oblique,  and  changes  its  direftion  fo  frequently, 
that  the  greater  part  of  the  power  is  loil.  The  quantity  of 
fuel  conftantly  ufed  in  fleam-boats  has  been  much  greater 
than  the  ufual  allowance  for  Meflrs.  Boulton,  Watt,  and 
Co.'s  fteam-engines.  For  one  of  14-horfe  power,  they 
^low  I  cwt.  I  qr.  20  lbs.  per  hour  of  good  Newcaftle  coal ; 
but  Glafgow  coal  is  much  weaker.  One  of  the  boats,  with 
an  engine  of  33-horfe  power,  requires  3  tons  12  cwt.  from 
Glafgow  to  Greenock  (fully  29  miles),  and  back  to  Glaf- 
gow. One  of  15-horle  power,  and  another  of  8«horfe 
power,  take  each  the  fame  quantity,  viz,  from  Glafgow  to 
Greenock  (26  miles),  and  back  to  Glafgow,  i  ton  i  cwt. 
For  farther  particulars  on  fleam-boats,  fee  Roberton's 
Effay  on  Propelling  Veffels,  8vo.  18 16. 

The  Application  of  Steam-Engines  to  driving  of  Carriages.'-^ 
Thefe  are  now  called  locomotive  engines,  and  we  may  date  % 
their  introdu^ion  with  the  patent  of  Meffrs.  TreVethick  and 
Vivian  in  1802,  for  the  high-preffure  engines,  which  were 
ezprefsly  intended  for  workmg  carriages.  It  would  have 
been  very  difficult  to  have  fucceeded  with  any  other  kind 
of  engine,  as  the  weight  of  the  water  neceffary  to  effedi 
condenfation  mufl  be  fo  great.  Mr.  Trevethick  made  a 
locomotive  engine  in  South  Wales  in  1 804,  which  was  tried 
upon  the  rail-roads  at  Merthy r  Tidvil.  The  engine  was  the 
lame  as  that  of  which  we  have  given  an  account  of  its  work 
in  fpeaking  of  the  high-preflure  engines,  having  an  eight- 
inch  cylinder,  and  a  four-feet  fix-inch  flroke.  It  drew  after 
it,  upon- the  rail-road,  as  many  carriages  as  carried  ten  tons 
of  bar-iron,  for  a  diHance  of  nine  miles ;  and  it  performed  all 
that  diftance  without  any  farther  fupply  of  water  than  that 
contained  in  the  boiler  at  fetting  out,  travelling  at  the  rate  of 
five  miles /^r  hour. 

Since  that  period  they  have  been  tried  in  many  places  upon 
rail-roads,  but  we  do  not  think  they  had  been  really  put  in 
praAice,  fo  as  to  work  conilantly,  until  181 1,  when  Mr. 
Blinkinfop,  proprietor  of  the  Middleton  coal-works,  which 
fup|)ly  the  town  of  Leeds,  adopted  them  for  conveying  the 
coals  on  his  rail-road. 

Mr.  Trevethick's  fird  engines  confifled  of  a  bigh-prefTure 
engine,  with  a  boiler  of  caft-iron,  of  a  cylindrical  form,  fix  feet 
long,  and  four  feet  three  inches  diameter,  the  fire-place  being 
withinfide.  The  cylindrical  boiler  was  mounted  horizontally 
upon  four  wheels,  and  the  cylinder  of  the  engine  was  placed 
vertically  in  the  end  of  the  boiler,  having  two  conneding  rods 
defcending  from  the  crofs-bar  of  its  pifton-rod  to  two  cranks^ 
Upon  an  axis  extending  beneath  the  boiler  and  cylinder,  and 
communicating  its  motion,by  means  of  wheel- work,  to  the  two 
fore- wheels,  upon  which  the  e'ngine  runs ;  and  by  this  means 
the  alternate  afcending  and  defcending  motions  of  the  piflon- 
rods  a£l  to  turn  round  the  crank  and  wheels,  and  draw  the 
carriage  forwards  :  in  this  way  no  fly-wheel  was  necefl'ary, 
becaufe  the  momentum  of  the  carriage  to  advance  itfelf  for- 
wards on  the  road,  continued  the  motion  of  the  wheels  and 
cranks  fufficiently  to  make  the  cranks  pafs  the  lines  of  the 
centre.    Where  thefe  engines  were  tried,  it  was  found  diifi^ 


cult  to  make  the  wheels  take  fufficient  hold  upon  the  ratl^ 
way  to  draw  any  confiderable  load  after  it,  unlefs  the  weigbt 
of  the  engine  and  work  refHng  upon  the  wheeb  was  made 
very  confiderable,  and  then  the  common  iron-rails  of  the 
railway  were  fometimes  broken  by  the  paffing  of  the 
eneine. 

Mr.  Blinkinfop,  when  he  adopted  the  locomotive  engrine^ 
took  up  the  common  rails  on  one  fide  of  the  whole  length  of 
the  road,  and  replaced  them  with  rails  which  had  large  and 
coarfe  cogs  projedting  from  the  outfide.  Thefe  cogs  are 
cafl  at  the  fame  time  with  the  rails,  and  are  hollow  beneath, 
to  be  as  light  as  is  confiflent  with  flrength  and  durability. 
The  pitch  of  the  cogs,  or  di  fiance  from  centre  to  centre, 
is  fix  inches,  fo  that  each  rail,  of  three  feet  in  len^h,  has 
only  fix  cogs.  A  wheel,  which  is  fixed  on  an  axis  at  one 
fide  of  the  carriage,  works  in  the  teeth  of  the  rails ;  and  as 
it  is  turned  by  wheelwork  from  the  axis  of  the  cranks,  the 
whole  machine  is  caufed  to  advance  along  the  railway.  When 
we  faw  Mr.  Bhnkinfop's  firfl  trial,  he  employed  a  fmall 
condenfing  engine,  but  finding  the  water  to  grow  fo  hot  that 
he  gained  but  little  by  the  condenfation,  he  applied  a  high- 
preUure  engine  with  a  wrought-iron  boiler,  and  two  cy- 
linders in  it  acting  upon  feparate  cranks,  fo  as  to  produce  a 
conflant  a6lion  to  advance  the  carriage  without  the  neceffity 
of  ufing  a  fly-wheel. 

A  fimilar  machine  has  been  tried  ^t  Newcaflle,  but  they 
have  attempted  to  employ  the  wheels  alone,  without  cogs 
upon  the  rails.  To  relieve  the  weight  upon  the  rails, 
and  obtain  greater  re-a6lion  to  advance  the  carriage,  they 
applied  fix  wheels  for  the  carriage  to  run  upon  ;  and  to 
make  the  bearing  equal  upon  all  iiXf  the  two  middle  wheels 
were  applied  to  the  piflon  of  a  fmall  cylinder  beneath  the 
carriage,  into  which  fleam  was  admitted,  and  by  its  prefl'ure 
bore  up  a  portion  of  the  weight  of  the  engine ;  and  ac- 
commodated itfelf  to  any  inequalities  of  the  railway. 

At  prefent,  locomotive  engines  have  been  confined  to 
moving  upon  iron-railways :  to  make  fleam-engines  draw  car- 
riages upon  public  roads,  is  a  refinement  not  yet  attained. 

In  drawing  up  this  article,  we  have  derived  confiderable 
affiftance  from  books,  as  our  numerous  references  will  teftify  ; 
at  the  fame  time  we  cannot  refer  to'  any  one  work  in  the 
Englifh  language  for  a  more  detailed  account  of  the  fleam - 
engine  than  we  have  here  given.  Many  detached  memoirs 
on  particular  points  of  the  principle  or  conflru£iion  of  the 
iteam-engine,  may  be  found  difperfed  through  the  forty-fix 
volumes  of  the  Philofophical  Magazine,  and  the  Philofophi- 
cal  JournaL  The  firft  and  fecond  volumes  of  the  quarto  feries 
of  the  latter  work  contain  a  fketch  of  the  hiflory  of  the 
invention,  but  no  particulars  which  are  not  given  more  at 
large  in  this  article. 

The  Repertory  of  Arts,  Manufactures,  and  Agriculturo^ 
confifling  of  fixteen  volumes  of  the  firfl  feries,  and  twenty- 
eight  volumes,  now  pubhfhcd,  of  the  fecond  feries,  contains 
the  fpecifications  of  a  great  number  of  patents  for  inven- 
tions relating  to  the  impfovement  of  fleam^engines,  of 
which  we  have  noticed  nearly  all  in  this  article,  which  ap- 
peared to  pofi'efs  merit,  or  to  have  been  fuccefsfully  put  in 
pradlice. 

The  article  Steant'Engine  in  the  third  edition  of  the  En- 
cyclopaedia, which  was  written  by  Dr.  Robifon,  is  the  beft 
and  mod  philofophical  view  of  the  fubje^,  but  he  has  not 
entered  at  all  into  details :  and  as  this  was  compofed  twenty 
years  ago,  the  improvements  made  fince  that  period,  in  the 
conltrudion  of  the  machine,  have  made  a  total  change. 

The  fulled  account  of  the  improved  fleam-engine  is  by  the 
celebrated  French  engineer,  M.  Prony,  who  devotes  the  fecond 
volume  of  his  **  Nouvelle  Architedure  Hydraulique,"  1796, 

9  exprefsly. 
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ezprdslyto  thfttfubjed.  He  defcribes  four  or  fiVe  enginesi  Almoft  e?ery  introdu&ion  to  philofophy  containi  a  it* 
with  a  great  number  of  large  plates,  containinsr  every  aetail  fcription  of  the  atmofpheric  fteam-engine,  and  moil  of  the 
of  their  conftru6tioii.  The  work  is  little  more  than  a  defcrip-  modem  ones  a  (hort  account  of  Mr.  Watt's  improTements ; 
Cion  of  the  plates.  Thefe  engines  are  not  the  beft  fpecimens  •  but  thefe  are  in  general  Tery  flig;ht  and  defeflive ;  the  beft  is 
of  Mr.  Watt's  invention ;  they  were  all  conftntdedin  France  in  Brewfter's  edition  of  Fergulon's  Le^ures,  which  gives  a 
by  M.  Perrier  of  Parisi  who,  in  17 So,  ereAed  a  large  engine  fketch  of  Mr.  Watt's  double  engine,  with  the  parallel  levers 
at  Chaillot,  to  pump  up  the  water  of  the  Seine  for  the  fupply  and  rotatory  motion ;  and  we  oelieve  it  was  the  firft  de- 
of  the  town,  and  another  of  fmaller  dimenfions  on  the  oppo-  fcription  publifhed  of  that  valuable  invention,  though  it  had 
fite  Gde  of  the  river  at  Gros  Caillou.  Thefe  engines  are  ftill  been  in  general  ufe  for  twenty-five  years  before  •  The  en- 
at  work,  and  the  writer  of  this  article  vifited  them  in  gine  is  ckarly  defcribed  in  the  Britifli  Encyclopedia,  Svo. 
1814 ;  they  are  upon  the  plan  of  Mr*  Watt's  $rft  engines,  Stbam-j^oi^t,  in  Agriculture^  the  name  of  a  fimple  con- 
though,  for  vrant  of  attention  to  fome  minute  particulars,  venient  contrivance  for  preparing  different  forts  ot  cattle- 
they  do  not  produce  any  grreat  effects,  M.  Perrier  had  food  by  means  of  fteam,  in  a  fmall  way. 
vifited  England  to  obtain  the  requifite  inftrudions  for  making  A  perfedily  convenient  and  practical  contrivance  of  this 
thefe  engines.  nature  for  farms,  where  the  extent  of  this  fort  of  food  is 
The  double-afting  engine  of  Mr.  Watt  was  carried  not  required  upon  a  large  fcale,  has  been  defcribed  in  the 
int6  France  by  M.  Betancourt,  whofe  experiments  on  the  firft  volume  of  Communications  to  the  Board  of  Agricul- 
expanfive  force  of  fteam  are  referred  to  in  this  article,  ture  :  the  part  in  which  it  is  fet  is  of  ftone  or  brick,  built 
This  gentleman  came  to  London  in  1788,  with  a  view  of  col-  in  a  cubical  form,  about  three  feet  every  way ;  it  has  the 
leding  models  of  improved  hydraulic  machines  for  the  court  door  of  a  furnace,  and  an  aih-pit :  and  a  (hallow  iron  kettle, 
of  Spain,  and  was  admitted  to  examine  the  fteam-engines  about  twenty  inches  in  diameter,  and  feven  or  eight  inches 
made  by  Meffrs.  Boulton  and  Watt  at  the  Albion  Mills  for  in  depth,  is  placed  over  the  furnace.  There  is  a  flat  fmooth 
grinding  corn,  which  were  the  iirft  large  double-ading  en-  ftone  covering  the  whole  top  part  of  the  building,  in  the 

fines  they  had  made.     M.  Betancourt  has,  in  effe6i,  made  a  middle  of  which  a  round  hole  is  cut  out,  to  admit  the  iron 

indof  fecondary  claim  to  the  iavention  of  the  double  engine;  kettle  being  fitted  clofely  into  it.     A  caik,  the  bottom  of 

for  he  informs  us,  that  he  faw  in  part  the  exterior  conftrudion  which  is  perforated  with  a  number  of  auger-holes,  is  placed 

and  operation  of  thofe  machines,  but  the  interior  mechanifm  over  the  fteam-kettle,  which  is  about  haU  filled  with  water, 

was  fo  concealed  from  him,  as  well  as  from  others  who  had  The  calk  is  then  filled  with  potatoes,  and  is  clofely  luted 

had^the  fame  curiofity  before  him,  that  he  could  onlv  guefs  or  clayed  all  round  the  bottom,  to  prevent  the  fteam  elcaping 

at  the  nature  of  the  conftru6kion.     He  obferved,  toat  the  between  it  and  the  ftone :  the  cover  is  put  on  alfo  very 

chains  which  are  ufually  applied  to  the  extremities  of  the  clofely,  and  there  is  a  ihort  thick  plug  put  (lightly  in  a  hole 

beam  were  fuppreffed,  and  that,  inftead  of  thefe,  they  had  in  it,  to  give  air  ;  or  this  hole  may  be  covered  with  a  piece 

appHed  the  parallel  motion  ;  that  the  different  parts  of  the  of  lead,  fitted  clofely  upon  it,  and  moveable  on  a  leather 

machine  were  fo  ma(ked  by  the  diftribution  of  the  building,  hinge,  that  it  may  of  itfelf  give  way,  to  prevent  the  cafk 

which  ifblated  even  the  exterior  parts  into  different  apart-  being  endangered  by  the  fteam.     The  flue  or  vent  may  be 

nients,  as  to  prevent  him  from  comprehendinflr  their  corre-  built  to  the  wall  ^of  any  houfe,  or  any  other  convenient 

fpondence ;  but,  from  the  refult  of  all  his  oblervations,  he  place.  When  the  potatoes  are  fteamed  or  boiled  fufficiently, 

concluded  the  machine  was  of  double  tStGt.  which  may  be  known  by  taking  off  the  cover,  they  are 

On  returning  to  Paris,  M.  Betancourt  made  a  model  of  a  either,  taken  out  with  a  (hovel,  or  elfe  the  ca(k  is  turned 

double  cylinder,  on  a  fcale  of  an  inch  to  the  foot ;  and,  as  over,  and  emptied  into  a  barrow  or  tub,  and  again  filled,  if 

he  did  not  know  the  arrangement  of  Meffrs.  Boulton  and  neceffary.     By  having  it  fufpended  in  the  middle,  on  two 

Watt's  valves,  he  invented  thofe  parts  himfelf;   and'M.  pins  in  a  frame,  it  might  be  made  to  readily  turn  upfide 

Perrier,  from  this  model,  conftru^ied  a  large  machine  in  1 790,  down,  and  empty  the  potatoes  or  other  roots  with  great  con- 

at  the  ifle  of  Cygnes,  in  Paris,  for  grinding  com.  By  examin-  venience.     Though  this  is  one  of  the  moft  fimple  conftruc- 

,  ing  the  conftruaion  of  this  engine,  whicn  is  fully  defcribed  tions  of  a  fteam-boiler,  it  may  be  fully  fuffident  to  explain 

by  M.  Prony,  it  will  appear  that  M.  Betancourt  made  good  the  nature  of  it.     But  they  may  be  made  of  various  other 

uieof  his  observations,  for  we  find  the  engine  to  be  the  fame  as  conftrudions,  according  to  the  extent  required,  and  one 

Mr.  Watt's  in  every  particular,  except  in  the  arrangement  of  iteam-kettle  may  be  made  to  boil  feveral  caiks  at  the  fame 

the  valves,  which  part  is  very  defe6^ive,  as  both  the  fteam-pipe  time  ;  or  inftead  of  ca(k6,  there  may  be  fixed  boilers  with 

and  exhaufting-pipe  muft  be  filled  with  fteam,  and  emptied  Aiding  bottoihs,  for  emptying  the  potatoes  into  little  wag- 

at  each  ftroke,  in  addition  to  the  content  of  the  cylinder,  gons,  or  barrows,  wheeled  in  under.     The  potatoes  might 

without  producing  any  effe£i  to  work  the  engine.     A  dif-  alfo  be  taken  out  of  a  fixed  boiler  by  means  of  an  iron 

ferent  conftrudiion  by  M.  Betancourt,  with  two  cocks,  ia  alfo  ba(ket,  made  to  fit  the  infide  of  the  boiler ;  which  bafket 

defcribed,  but  it  has  the  fame  defe^i,  of  which  M.  Prony  might  be  eafily  taken  out  with  a  lever,  a  fmall  crow,  or 

was  fenfible ;  and  in  a  fecond  machine  which  he  defcribes,  fome  other  fimilar  contrivance. 

points  out  the  remedy,  by  varying  the  arrangement  of  the  And  another  excellent  contrivance  of  this  fort  has  been 
valves,  fo  as  to  bring  them  very  nearly  the  fame  as  Mr.  made  ufe  of  by  Mr.  Stares,  which  is  defcribed  in  the  An- 
Watt's,  though  externally  of  different  appearance.  None  of  nals  of  Agriculture.  But  the  moft  complete  apparatus  for 
thefe  engines  have  fteam-jackets  for  the  cyHnders,  nor  is  the  this  purpofe,  where  the  bufinefs  is  conducted  in  a  very  ex- 
expanfion  principle  mentioned  by  M.  Prony.  The  beautiful  tenfive  manner,  is  that  which  has'  been  fitted  up  and  de- 
contrivance  of  the  regulation  by  the  flying-balls  is  not  de-  fcribed  by  Mr.  Curwen  in  the  fourth  volume  of  Com. 
fcribed,  but  all  the  engines  are  regulated  by  a  water^iftern  munications  to  the  Board  of  Agriculture,  and  which  de- 
and  pump,  which  we  have  here  defcribed.  See  alfo  R£-  fcription  will  be  givep  and  further  noticed  upon,  in  fpeaking 
6ULAT0R.  oftheufeof  fteamingof  cattle-food.  It  has  been  fuggefted. 
It  is  to  be  regretted,  that  none  of  our  experienced  engineers  that  if  fteam-boilers  be  fixed  up  in  a  cootifuous  manner  to 
have  undertaken  to  write  a  work  on  fteam-engines,  as  there  the  kitchens  or  fcuUeries  of  farm-houfes,  they  may  be  occa- 
<is  not  any  fubje£t  in  mechanics  fo  interefting  and  ufefuL  fionally  converted  to  the  ufe  of  the  families ;  as  this  method 

ia 
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11  preferaUe  to  the  pra6tice  of  boiliog  in  water  for  moft 
culinary  purpofes.     See  Steaming  of  VattU'Food. 

Some  other  very  iimple  and  cheap  niventions  of  this 
kind  have  alfo  been  made  and  had  recourfe  to  in  different 
parts  of  the  country,  as  will  be  feen  under  the  head  juft 
alluded  to. 

STEAMING  of  Cattle^Fooi  the  operation  or  procefs 
of  preparing  different  forts  of  roots  or  plants^  by  means 
of  fteam,  for  the  feeding  of  cattle.  It  is  a  pra&ice 
that  may  be  highly  advantageous  in  fuch  fituations  and  dif- 
trids  as  thofe  where  both  fuel  and  labour  are  cheap  ;  but 
in  others  it  can  perhaps  feldom  be  had  recourfe  to  with 
profit.  It  has  been  long  known  that  many  forts  of  roots» 
and  particularly  the  potatoes  become  much  more  valuable 
by  undergoing  this  fort  of  preparation.  And  it  is  equally 
well  known,  that  when  thus  prepared  they  have  been  em- 
ployed alone  as  a  fubftitute  for  hay,  and  with  cut  chaff  both 
for  hay  and  com,  in  the  feeding  of  horfesi  as  well  as  other 
animals.  It  has,  indeed,  been  obferved,  that  to  a  farmer 
who  keeps  many  herfes  or  cattle,  or  even  fwine  or  poultry, 
the  pra&ce  of  boiling  their  food  in  fteam  is  fo  great  a 
faving  and  an  advantagre,  that  it  deferves  the  moft  particu- 
lar attention.  It  has,  however,  till  lately,  been  confined 
to  fuch  narrow  bounds,  that  it  is  known  but  to  very  few. 
And  though  potatoes  have  often  been  given  raw  to.  both 
horfes  and  cattle,  they  are  found  to  be  infinitely  preferable 
when  boiled  in  fteam,  as  they  are  rendered  thereby  much 
drier,  and  more  nutritive,  and  better  than  when  even  boiled 
in  water :  this  has  been  longfince  (hewn  by  the  experiments 
of  Mr.  Wakefield  of  Liverpool,  who,  in  order  to  afcer- 
tain  it,  fed  fome  of  his  horfes  on  fteamed,  and  fome  on  raw 
potatoes,  and  foon  found  the  horfes  on  the  fteamed  potatoes 
had  greatly  the  advantage  in  every  refped.  Thofe  on  the 
fteamed  potatoes  looked  perfe€kly  fmooth  and  fleek,  while 
the  others  were  quite  rough.  Mr.  jBcdefton,  near  Ormikirk, 
in  Lancafiiire,  alfo  found  them  ufeful  inftead  of  com  for 
thefe  animals;  and  the  extenfive  and  accurate  trials  of 
J.  C.  Curwen,  efq.  have  placed  the  utility  and  advantage  of 
them  in  this  way  beyond  all  difpute.  His  ftatements  nave 
been  in  fome  meafure  given  in  fpeakiug  of  potatoes.     See 

POTATOK. 

It  is  well  kndwn  that  this,  as  well  as  many  other  forts  of 
food,  may  likewife  be  rendered  a  g^reat  deal  more  ufeful  and 
beneficial  for  feeding  and  fattening  neat  cattle  and  fheep  by 
undergoing  the  preparation  by  fteam.  And  probably  for 
fome  other  animals. 

Mr.  Curwen  has  found,  that  in  their  preparation  in  thia 
way,  the  wafte  of  the  potatoe  is  about  -^th  part;  and  that 
ftraw,  when  given  along  with  them,  anfwers  equally  well  as 
hay,  as  the  horfes  keep  their  condition,  and  do  their  work 
equally  well. 

The  plan  of  ^his  wafliing  and  fteaming-houfe,  or  appara- 
tus for  this  purpofe,  is  curious  and  intereftin|r.  It  has,  in 
the  gpround-plan,  a  weU,  and  a  conduit  which  takes  the 
water  firom  the  potatoe  waflung-machiiie.  The  potatoes 
wafiier  has  a  frame,  over  which  a  crane  moves  in  a  circular 
manner,  i^ch  takes  the  machine  out  of  the  tub  when  the 
potatoes  are  wafhed,  and  which  empties  them  into  a  back, 
which  is  raifed  from  the  floor  the  height  of  one  of  the 
fteaming-tubs,  or  will  meet  another  crane,  which  vrill  place 
them  on  the  lead^ots,  where  they  are  fteamed.  The 
boiler  has  a  fteam-pipe,  which  conneas  with  the  lead^pots 
near  the  place  where  the  tubs  ftand  upon  whilft  fteammg. 
There  are  cocks  which  let  off  the  condenfed  vrater ;  and  a 
conduit  which  takes  it  away.  The  lead-pots  ftand  upon 
a  framing  or  platform,  which  fllould  be  ten  mches  above  the 
Soon    There  are  ftone  troughs^  tQO»  is  which  thie  potatoes 
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are  bruifed  for  ufe  before  giving  them  to  the  amnuils.  la 
th^  wafhing -machine,  the  handle  goes  twice  about  for  the 
waiher's  once.  And  the  crame  and  jack  which  wind  up  the 
waiher  is  difenfiraged  from  the  axle  by  a  jointed  notch  be- 
tween the  two  he^-ftocks.  The  water-back  is  fupplied  by 
a  fpout  from  a  pump,  in  order  to  fill  the  boiler ;  alfo,  a 
(horter  fpout  is  appfied  to  fill  the  tub  which  the  wafliing* 
machine  runs  in.  And  it  is  remarked  that  a  plu^  is  in  the 
bottom  of  the  tub,  to  let  off  the  dirty  water.  The  boiler 
confifts  of  two  iron  pans,  fcrewed  together  by  two  flanges  ; 
and  each  pan  will  hold  40  gallons.  The  lead-pipe,  which 
leads  from  the  boiler,  and  conveys  the  fteam  to  the  lead-pota, 
is  one  inch  and  a  quarter  in  diameter.  It  is  noticed  that 
the  lead-pots  are  12  inches  in  diameter,  and  9  feet  in 
depth.  There  is  a  brafs  cock,  which  ftops  the  fteam  wheo 
the  tubs  are  taken  off;  alfo  two  other  cocks  are  applied  ; 
one  to  open  from  the  water-back,  in  order  to  fill  the  boiler  ; 
and  the  other  to  know  when  the  boiler  is  fufficiently  filled 
with  water.  There  is  likewife  a  fteam-valve  fixed  upon  the 
top  of  the  boiler,  of  about  4lbs.  to  a  fquare  inch.  The 
tubs  are  a  feet  high,  and  ao  inches  wide  at  the  top,  and 
17  inches  at  the  bottom,  and  will  hold  about  11  ftoneof 
potatoes. 

It  is  alfo  remarked,  that  the  boiler  will  fteam  the  four 
tubs  in  from  15  to  20  minutes.  One  or  two  tubs  may  be 
fteamed  at  a  time,  by  plugging  up  the  fteam-holes  in  the 
leaden  pots.  The  tubs  are  fet  upon  the  lead-pots  vrith 
flannel  between,  nailed  upon  the  tub-bottom;  and  each 
tub-bottom  is  perforated,  to  let  the  fteam  afcend  among  the 
potatoes  ;  and  the  lids  of  the  tubs  are  held  down  by  iron 
ball  clevers,  four  to  each  tub.  When  the  potatoes  are 
fteamed,  the  other  crane  removes  the  potatoes  to  the  ftone 
trough  to  be  made  ufe  of ;  and  alfo  places  and  replaces  the 
tubs.  It  is  obferved,  too,  that  the  waflier  fliould  be  about 
two-thirds  filled,  and  that  it  will  moft  completely  do  the 
potatoes  in  two  minutes.  When  taken  out  of  the  box,  it  is 
neceffary  to  either  pump  or  throw  ^  pail  of  water  over 
them,  and  to  let  it  drain  through  them.  The  fize  of  the 
waftier  muft  be  according  to  the  work  required  to  be 
done. 

Another  method  has,  however,  been  fuggefted  by  Mr. 
Pierrepont  of  preparing  this  root,  and  which  he  confidera 
as  fuperior  in  refped  to,  or  fo  far  as  the  goodnefs  of  the 
food  for  the  ufe  of  cattle  is  concerned,  as  may  be  feen  under 
the  article  Potatoe..  This  is  by  means  of  baking  or 
roafting  them  in  ovens  proper  for  the  purpofe.  The  ovena 
may  be  conftruded  in  different  ways ;  but  that  which  la 
here  defcribed  is  three  feet  fix  inches  by  two  feet  fix  inchea 
in  width,  and  one  foot  nine  inches  in  height.  It  has  a 
caft-iron  plate  for  the  bottom,  and  is  provided  with  fluea. 
The  oven,  when  complete,  will  contain  fix  digefters. 

It  may  be  noticed,  that  in  fpeakipg  of  the  procefs  of 
baking  the  potatoes  in  thefe  ovens,  it  is  obferved  in  the  fourth 
volume  of  Communications  to  the  Board  of  Agriculture^ 
that  three  buftiels  of  potatoes  were  weighed  feparately,  each 
bufliel  weighing  60  pounds  before  they  were  put  into  fix  di-^ 
gefters.  The  potatoes  from  the  two  firft  digefters,  taken 
out  of  the  oven  when  baked,  and  weighed  together,  were 
55  pounds ;  and  thofe  from  the  fecond  two  were  54  pounds  | 
and  thofe  from  the  third  two,  54  pounds  likewife.  That 
the  carpenter  meafured  the  wood  with  which  they  were 
baked,  and  he  tells  the  writer  that  a  well-ftacked  cord 
of  good  fuel-wood  will  bake  90  fets,  or  90  times  6  digefters^ 
each  containing  half  a  bufliel  of  potatoes,  at  the  rate  of 
wood  it  took  to  bake  the  above  fix,  which  was  the  fecond 
fet  baked  that  day.  And  he  adds,  that  a  caft-iron  plate 
five  feet  long  by  two  feet  tea  inches  inftead  of  three  feet  tetk 

inchet 


S  T  E 

inches  by  two  f«et  ten  inches,  which  will  hold  eight  digef- 
ten,  and  by  adding  a  fmall  fire  thus, 


Seven 

inches  long, 

and  fix  hig^h. 


on  each  fide  the  great  fire-place,  will,  in  his  opinion,  accele- 
rate the  baking  firom  15  to  20  minutes  in  every  fet,  as  well 
as  fave  fome  fuel. 

Alfo,  in  a  fubfequent  communication,  it  is  ftated  that  the 
cord,  or,  as  it  is  often  called,  the  fUck  of  wood,  mentioned 
in  the  experiment,  is  24  feet  long,  3  feet  wide,  (that  is,  the 
wood  is  firft  cut  into  three-feet  lengths,)  and  i  foot 
10  inches  high ;  and  is  fold  for  12/.  on  the  fpotia  his 
D^hbourhood.  Each  of  the  6  digefters  holds  6  gallons 
wine  meafure,  but  in  potatoe  meafure  each  will  only  hold 
half  a  bufhel ;  fo  that  i  fack,  or  3  bufhels,  are  baked  at 
a  time  with  one  part  out  of  90  of  the  above  cord,  or  ftack 
of  wood.  ,  He  has  never  had  occafion  for  more  than  fix 
bakings  in  a  day ;  which  6  bakings,  that  is,  6  facks,  or 
18  buiheU,  at  60  lbs.  the  bufhel,  were  done  within  twehoe 
hours,  the  wood  being  in  a  dry  ftate.  He  believes  that 
eight  digefters,  with  the  heat  properly  fpread,  would  be 
done  in  fomewhat  lefs  time,  allowing  for  that  of  filhng  and 
emptying  the  two  additional  ones ;  and  this  (hould  be  fuffi- 
dently  fatisfa^ory  for  any  perfon  wifhing  to  ufe  the  method 
OB  a  uurgrer  fcheme. 

Reprefentations  of  thefe  different  apparatufes  for  fleaming 
of  cattle-food  may  be  feen  in  the  fecond  volume  of  the 
"  General  Didlonary  of  Agriculture  and  Hufbandry.'*  ' 
There  are  fome  other  more  fimple  and  cheap  contrivances 
in  ufe  in  different  diftridb  for  fteaming  of  cattle-food,  fuch  as 
ahogfliead  cut  in  halves,  the  bottom  raddled,  and  mortared 
half  way  into  a  fmall  copper,  and  coarfely  covered  with  a 
wooden  lid.  By  this  contrivance  potatoes  are  fo  quickly 
jbamed  in  Suffex,  it  is  faid,  that  fix  tubs  are  done  in  the 
courle  of  the  day,  which  is  nearly  double  the  numb^  that 
could  be  boiled  in  the  water.  It  is  fugeefted,  however,  that 
there  (hould  be  an  eafier  way  of  clearing  the  copper  from 
dirty  which  vrill,  in  fpite  ot  wafiiing,  gradually  colled  at 
the  bottom  of  it,  without  having  the  neceflity  of  breaking 
the  mortared  joint  which  conneds  it  and  the  half-hogfiieaa. 
Other  modes  of  a  fimilar  nature,  eaually  fimple  and  conve- 
inent,  exift  in  many  other  places,  which  are  found  to  anfwer 
perfedly  well,  where  only  Imall  quantities  of  this  fort  of  food 
are  wanted  to  be  prepared  at  a  tune. 

The  fteaming  of  cattle-food  is  a  pra6iice  which  is  yet  pro- 
bably but  in  its  infancy,  confequently  every  difcovery  of  a 
ready  and  cheap  method  of  effe6ling  the  bufinefs  is  particu- 
larly defervine  of  the  farmer's  attention,  as  well  as  the 
afcertaining  of  the  improvements  which  different  forts  there- 
by undergo,  for  the  purpofe  of  being  applied  in  the  different 
procefies  of  feeding  and  fattening  various  kinds  of  animals 
of  the  farm  fort. 

Sr^AMiSQ-Hw/ef  a  place  properly  fitted  up  for  the 
purpofe  of  preparing  roots  by  fteam  for  the  ufe  of  cattle. 
See  the  preceding  article. 

STEATITE,  in  Mmerahgy,  a  mineral  particularly  dif- 
tinguifhed  for  its  unftuous  feel,  refembling  that  of  foap. 
That  variety  which  is  found  in  Cornwall  differs  from  com- 
mon fteatite  by  the  abfence  of  alumine  in  its  compofition^ 
and  is  commonly  called  foap-ftone.     See  SoAV-Stone. 

Steatite  is  of  various  (hades  of  white,  grey,  yellow,  and 
red.  It  occurs  maffive,  and  forming  ineruflations ;  it  is 
Ibaietimef  cryftallized ;  but  mineralogifts  are  not  agreed  re- 
fpe£ting  the  crylhls ;  fome  confidering  them  as  true  cryftals, 
others  as  faUe  onesi  formed  in  the  cavities  made  by  pre- 
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ezifting  cryfbds.  The  fix-fided  prifm,  the  rhomb,  and  fix. 
fided  pyramid,  are  confidered  by  Mr.  Jamefon  as  faHe  cryftals  % 
the  prifm  originating  from  rock-cryftal ;  the  rhomb  from 
brown  fpar ;  and  the  fix- fided  pyramid  from  calcareous  fpar* 

Steatite  is  foft,  yielding  to  the  nail,  but  does  not  adhere 
to  the  tongue ;  the  fradure  is  fplintery :  it  is  more  or  lefs 
tranfiucent  on  the  edges,  and  bears  a  ereat  refemblance  to 
ferpentine;  but  is  much  fofter  than  that  rock,  to  whicb> 
however,  it  is  nearly  allied,  being  commonly  found  tra- 
verfing  it  in  veins. 

Steatite  alfo  occurs  in  metalliferous  veins,  with  the  ores 
of  copper,  lead,  zinc,  filver,  and  tin,  mingled  with  afbeftus, 
mica,  and  quartz.  This  mineral  fometimes  forms  beds  in 
primitive  mountains.  It  is  infufible  by  the  blowpipe,  but 
changes  its  colour,  and  becomes  black.  According  to  Kla- 
proth,  the  fteatite  of  Bareuth  contains 

Silex    ...  49*50 

Magnefia      .        -  39, 

Iron     -         -         -  2.50 

Water          -        -  5«50 

According  to  Vauquelin,  the  fteatite  of  Monte  Ramuzo 
contains 

Silex     . 
Magnefia 

Alumine       -        -  2. 

Iron     .        -        -  7, 

Manganefe   »        -  1.50 

.Chrome        ■        •  2. 

with  a  trace  of  lime  and  muriatic  acid. 

Steatite  has  been  employed  in  various  countries  to  anfwer 
the  purpofes  of  foap  and  fuller's-earth.  The  white  variety 
is  much  valued  in  the  manufa^ure  of  porcelain. 

The  inhabitants  of  New  Caledonia  are  faid  to  eat  confi- 
derable  quantities  of  fteatite.  Humboldt  ftates  alfo,  that 
the  Otomacks,  a  favage  race  on  the  banks  of  the  Oronoco, 
live  for  nearly  three  months  in  the  year  principally  on  fteatite, 
which  they  nrft  bake  (lightly,  and  then  fonen  with  water. 
Mr.  Goldberrv  hj%^  that  the  negroes  on  the  banks  of  the 
Senegal  mix  their  rice  with  white  fteatite,  and  eat  it  without 
inconvenience.  Very  recently,  confiderable  alarm  was  ex- 
cited in  the  county  of  Cornwall,  on  the  difcovery  that  it  had 
been  the  pradice  of  a  fraudulent  miller  in  that  countjr  to  mix 
a  confiderable  quantity  of  eround  fteatite  with  his  flour. 

Steatite  hardens  in  the  fire,  and  has  been  fuccefsfuUy  em- 
ployed in  imitating  engraved  gems,  by  Mr.  Vilcot,  an  artift 
m  the  vicinity  of  Liege.  The  fubje£^s  to  be  reprefented 
are  engraved  on  it  with  great  eafe ;  it  is  then  expofed  to  a 
ftrong  heat.  It  is  afterwards  polifhed,  and  may  be  coloured 
by  metallic  folutions.  A  variety  of  fteatite  found  at  Ara- 
gon,  in  Spain,  is  ufed  by  artifts  under  the  name  of  Spani(h 
chalk:  when  gently  burned,  it  is  fometimes  ufed  as  the 
bafis  of  rouge. 

Steatite  occurs  in  Cornwall,  in  Anglefea,  at  Portfoy, 
Icolm-kill,  and  various  parts  of  Scotland ;  and  in  Norway^ 
^Sweden,  Germany,  Switzerland,  &c.;  and,  we  believe,  in  all 
diftridis  where  ferpentine  abounds.  Some  mineralogifts  fup. 
pofe  that  fteatite  is  formed  from  the  decompofition  of  felfpar 
and  mica  ;  others,  that  it  is  nothing  more  than  decompofed 
ferpentine.     See  Sbrprntikb. 

STEATOCELE,  firom  (rliof ,  fat^  and  xnXn,  a  tumour^ 
a  fwellin^  of  the  fcrotum,  containing  fat'. 

STEATOMA,  a  wen,  or  encyfted  tumour,  compofed 
of  a  fubftance  like  fuet. 

STECKBORN,  in  Geography.    See  Stekboren. 

STECKEM,  a  town  of  Flanders  ;  5  miles  S.  of  Hulft. 

STECKEN,  a  town  of  Bohemiai  in  the  circle  of  Czaflau, 
4  miles  W.  of  Polna, 

ATECKENITZp 
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STECKENITZ,  a  river  which  rifcs  in  the  territory  of 
Lubeck,  and  runs  into  the  Elbe  at  Lauenburg. 

STECZICA,  a  town  of  Poland,  in  the  palatinate  of 
Sandomirz,  on  the  Wieprez,  near  its  union  with  the  Viflula  ; 
20  miles  W.  of  Radom. 

STEE,  a  provincial  term  applied  to  a  ladder. 

STEEBERG,  in  Geography^  a  towa  of  the  duchy  of 
Carniola ;  1 1  miles  E.S.E.  of  Cirknitz. 

STEEGE,  a  fea-port  town  of  Denmark,  on  the  W.  coaft 
of  the  ifland  of  Moen  ;  formerly  a  place  of  great  ftrength, 
with  a  caftle,  which  has  been  fince  deilroyed ;  38  miles 
S.S.W.  of  Copenhagen.    N.  lat.  $f  3'.    E.  long.  if°  20'. 

STEEL,  in  the  Arts^  z  moft  valuable  metal,  conliiting 
of  iron  combined  with  carbon.  It  is  chiefly  ufed  for  edge- 
tools,  and  other  cutting  inft rumen ts,  and  frum  its  fine  poufh 
is  ufed  in  ornaments  of  various  kinds. 

In  chemiftry  it  is  called  a  carburet  of  iron. 

Its  hardnefs  is  greater  than  that  of  iron ;  and  its  moft 
valuable  property  is,  that  it  can  be  made  harder  than  any 
other  metal,  by  luddenly  cooling  it  when  heated  to  rednefs : 
alfo,  if  it  is  heated  to  a  lower  temperature  than  rednefs, 
and  fuddenly  cooled,  it  becomes  the  moft  elaftic  of  all  the 
metals.  It  is  of  a  darker  colour  when  polifhed,  and  retains 
its  pohfh  much  longer,  not  bein?  fo  liable  to  oxydate. 

The  fpecific  gravity  of  fteel  is  greater  than  that  of  iron  : 
thus,  the  fpec.  erav.  of  cad-iron  is  .72070;  malleable  iron, 
•77880 ;  fteel  in  its  foft  ft  ate,  .78404 ;  hardened  fteel,  .78 180. 

Steel  is  manufactured  by  two  procedes,  one  in  which  the 
fteel  is  made  from  pig-iron  at  onco  in  the  finery  :^ this  is 
pn&iitd  in  Germany,  and  is  called  natural  fteel.  Cemented 
fteel  is  formed  by  ftratifyiiig  bars  of  iron  with  powdered 
charcoal  in  a  clofe  vefiel,  and  by  keeping  the  mafs  at  a  brifk 
red  heat  for  a  longer  or  (horter  time,  depending  upon  the 
fize  of  the  bars.  This  procefs  is  called  conver/ion*  The  teft 
of  the  converfion  being  complete  is  its  bliftered  appearance, 
from  which  it  has  been  called  hMered  fteel.  As  the  fteel  in 
this  change  does  not  undergo  fufion,  all  the  imperfe£iions 
in  the  mechanical  texture  oc  the  iron  will  ftill  be  found  to 
exift  in  the  fteel.  A  drawing  of  the  furnace  employed  for 
this  procefs  is  given  in  Plaie  VII.  Iron  ManufaBure ;  for 
the  references  to  which,  as  well  as  the  mill  for  tilting  fteel, 
fee  Tilting  of  Steel,  It  is  from  bliftered  fteel  that  all  the 
different  kinds  of  fteel  are  manufafiured.  Thefe  are  prin- 
cipally of  two  varieties,  viz.  caft-Jteel  TLiiAJbear-JieeL 

Caft-fteel  is  bliftered  fteel  fuled  and  caft  into  ingots, 
which  are  afterwards  drawn  into  rods  by  the  hammer,  or 
by  rolling.  By  this  change  the  fteel  becomes  much  harder, 
and  of  courfe  entirely  free  from  thofc  feams  and  other  de- 
feds  which  exift  in  the  bliftered  fteel :  this  is  what  renders 
caft-fteel  fo  much  better  for  polifhed  goods :  for  when 
bliftered  fteel  is  attempted  to  be  polifhed,  the  furface  is 
feen  to  abound  with  numeroirs  fpots,  arifing  from  mechanical 
defers  in  the  bars  previous  to  converfion. 

Caft-fteel  works  much  harder  under  the  hammer,  and 
will  not  bear  much  more  than  a  red  heat,  without  breaking 
in  pieces  under  it.  This,  however,  is  more  efpecially  confined 
to  that  commonly  made ;  fince  caft-iteel  may  be  made  which 
will  bear  a  white  and  even  a  welding  heat ;  but  it  requires 
a  much  greater  heat  for  its  fufion,  and  would  in  confe* 
quence  be  fold  at  a  higher  price. 

The  refufe  of  bliftered  or  common  fteel  is  generally 
melted  into  caft-fteel ;  but  this  is  not  of  the  beft  quality. 
The  beft  caft-fteel  is  made  by  melting  the  bars  of  bliftered 
fteel,  which,  fqr  this  purpoie,  are  a  little  more  converted 
than  for  ordinary  purpofes,  in  order  to  give  the  fteel  a  little 
more  carbon  than  if  it  were  ufed  in  the  ftate  of  bliftered 
j^eel.  The  bars  are  broken  into  fmall  pieces,  for  the  purpofe 
pf  ftowing  the  greateft  quantity  in  the  crucible. 
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The  furnace  employed  for  melting  of  fteel  is  the  beft  cofl« 
ftnided  air-furnace,  and  is  fimilar  m  form  to  thofe  u&d  by 
brafs  and  iron-founders  in  the  fmall  way,  where  the  crucible 
is  employed.  That  part  of  the  furnace  containing  the 
crucible  and  the  fuel  is  of  a  prifmatic  form,  about  twelve 
inches  fquare,  and  two  feet  in  length  from  the  grate  to 
the  t9p  where  the  cover  is  placed.  About  three  inches 
below  the^  cover  is  a  horizontal  opening,  called  the  throat 
of  the  furnace,  which  leads  diredlly  into  the  chimney. 
This  opening  is  about  three  inches  by  fix,  and  muft  never  be 
lefs  than  the  open  part  of  the  grate.  In  fome  manufac- 
tories, ten  or  tw.elve  of  thefe  furnaces  are  at  work  at  one 
time.  The  mouths  of  the  furnaces  are  level  with  the  floor 
of  the  room  where  the  cafting  is  performed.  Thefe  are 
arranged  along  the  two  oppohte  walls,  each  containing  a 
ftack  of  high  chimnies.  The  afli-pits  of  thefe  furnaces 
terminate  in  a  cellar  below,  which  is  well  fupplied  with  air. 
The  crucibles  in  which  the  fteel  is  melted  are  made  on  the 
fpot.  The  material  is  Stourbridge  clay,  to  which  a  little 
coke-duft  is  added.  They  are  formed  in  a  mould  of  caft- 
iron,  of  the  form  of  the  outfide  of  the  crucible.  The  pro- 
per quantity  of  tempered  clay  io  firft  put  into  this  mould, 
and  then  a  wooden  plug  is  driven  in  to  form  the  infide  of 
the  crucible.  They  are  then  gradually  dried,  and  flightly 
baked,  at  a  much  lefs  heat  than  is  given  to  the  fofteft 
pottery.  The  crucible  is  generally  removed  fpom  the 
baking  fire  to  the  furnace,  vmich  would  be  liable  to  crack 
if  put  into  the  fire  cold.  The  crucible  is  placed  upon  a 
ftand  about  four  inches  high,  which  is  alfo  placed  upon  the 
middle  of  the  grate.  The  bafe  of  this  ftand  is  lefs  in  dia- 
meter than  the  upper  part,  in  order  to  intercept  the  air  the 
leaft  poftible.  Each  crucible  is  alfo  provided  with  a  flat 
cover,  made  very  true  on  the  under  fide,  fo  as  to  fit.  It  is 
a  little  larger  than  the  top  of  the  crucible,  in  order  to  be 
eafily  removed  with  tongs.  The  cover  is  generally  made 
of  fire-clay  a  little  more  fufible  than  that  of  the  crucibles. 
This  admits  of  as  much  vitrification  between  the  cover  and 
the  crucible,  before  the  melting  of  the  fteel,  as  ferves  to 
keep  out  the  air,  which,  at  this  high  temperature,  would 
injure  the  quality  of  the  fteel,  by  firft  deftroying  its  carbon» 
and  then  oxydating  the  iron.  In  order,  however,  to  guard 
more  completely  againft  this  evil,  fome  make  ufe  of  what 
is  termed  a  flux.  This  confifts  of  any  eafily  vitrifying 
fubftance,  fuch  as  bottle-glafs,  in  very  fmall  quantity.  The 
fubftance  now  employed  is  the  blaft-fumace  cinder. 

The  fuel  ufed  for  melting  fteel  is  the  coke  of  pit-coal, 
very  highly  baked  in  kilns  ufed  for  the  purpofe.  The 
fra6^ure  of  thefe  cokes  is  white  and  brilliant.  They  are 
fo  hard  as  to  be  fonorous;  and  their  fpecific  gravity  is 
much  greater  than  ordinary  cokes.  This  coke,  beingr 
broken  into  pieces  about  the  fize  of  an  egg,  is  made  to 
furround  the  crucible  clofely  on  all  fides,  and  a  few  inches 
above  the  fame.  The  heat  required  to  melt  fteel  is  fo  ia- 
tenfe,  that  if  the  fuel  were  not  firm  and  denfe,  the  fire 
would  not  laft  till  the  fufion  took  place.  This  would 
require  a  fupply  of  cold  fuel,  which  would  not  only  en- 
dan  crer  the  crucible,  but  occafion  great  delay.  When  the 
fteel  is  thoroughly  fufed,  the  crucible  is  withdrawn  with  a 
pair  of  long  tongs,  opening  with  two  concave  jaws  to  fit  the 
cylindrical  form  of  the  crucible.  The  tongs  are  not  rc- 
,  moved  till  the  metal  is  poured.  Immediately  on  bringing 
it  out  of  the  fire,  previous  to  which  the  cover  is  removed, 
fome  fcoria,  or  r^Aile  arifin?  from  the  flux,  is  firft  removed. 
This  expofes  the  fteel  to  the  a6lion  of  the  oxygen  of  the 
atmofphere.  Particles  of  the  metal  are  now  feen  to  dart 
out  of  the  crucible  in  bright  comifcations,  and  thefe  con« 
tinue  all  the  time  the  metal  is  pouring  into  the  mould, 
caufing  a  grand  and  interefting  appearance.    The  mould  is 

of 
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ef  call   iron,   gvmg   an  o6kagonal  fliape  to   the  ingot,  by  giving  it  a  blood-red  heat  in  the  fire^  and  then  taking 

Thefe  moulds  are  of  various  forms.     Thofe  ufed  for  fteel-  it  out,  and  letting  it  cool  of  itfelf. 

plate  are  in  the  form  of  parallelograms:   and  thofe  for         Some  have  pretended  to  fecrets  in  annealing,  by  which  they 

making  large  faws  are  fmaller  at  each  end,  in  order  to  roll  could  bring  down  iron  or  fteel  to  the  temper  of  lead :  this 

out  into  a  plate  nearly  of  the  form  of  the  faw.  was  to  be  done  by  often  heating  the  metal  in  melted  lead,  and 

The  fleel  known  by  the  name  of  fhear-fteel,  has  been  fo  letting  it  cool  again  out  of  the  lead.     But  this  method  has 

called  firom  its  application  to  the  cutting  part  of  (beep  or  no  other  efiFe6i  than  what  is  obtained  from  the  former,  when 

wool  ihears.     It  was  formerly  manufaftured  at  Newcaftle-  the  cooling  is  very  gradual. 

upon-Tyne,  and  has  been  called  Newcaftle  fteel.     From         Steel  may  indeed  be  made  a  little  fofter  than  in  the  com- 

beiug  fubjeded  to  a  fimilar  procefs  to  the  natural  fteel  made  mon  way,  by  covering  it  with  coarfe  powder  of  cow-hom, 

in  Germany,  it  has  alfo  been  termed  German  fteel.  or  hoofs  :  -thus  inclofing  it  in  a  loam,  heating  the  whole  in 

We  have  before  obferved,  that  the  bar-iron  of  which  a  wood-fire  till  it  be  red-hot,  and  then  leaving  the  fire  to 

fteel  is  made,  contains  many  defefis  in  its  mechanical  texture,  go  out  of  itfelf,  and  the  fteel  to  cool,  which  it  will  do 

In  this  ftate,  it  is  faid  by  the  workmen  to  be  loofe,  and  is  flowly  from  being  inclofed.     See  Tempering,  and  Steel, 

more  or  lefs  fo,  as  depending  upon  the  management  of  the  fipra* 

bar-iron  maker.    The  manufadure  of  fhear-fteel  confifts  in        For  the  expanfion  of  fteel  by  heat,  fee  Pyrometer. 
removing  thefe  defers,  and  at  the  fame  time  giving  it  what        Steel-G/<^/,  a  name  ^ven  by  fome  authors  to  the  metal- 

»  called  increafed  fibre  by  the  operation  of  hanounering.  line  fpheres  ufed  in  optics.     Thefe,  according  to  Cardan, 

The  firft  preparation  is  to  lay  a  number  of  bars  of  bliftered  are  made  of  three  parts  of  brafs,  one  part  of  tin,  and  one  of  ^ 

fted  together,  and  bind  them  with  iron  rings  at  one  end,  fo  filver,  with  an  eighteenth  part  of  antimony  ;  but  moft  either  ' 

that  the  bars  which  are  put  in  the  fire  may  not  be  difpkced.  totally  leave  out  the  filver,  or  add  only  a  twenty-fourth  part, 

A  portion  of  thefe  united  bars  is  now  to  be  heated  to  a  to  fave  the  expenc^.  There  are  many  other  methods,  direded 

full  welding  heat,  keeping  the  furface  well  defended  by  by  feveral  authors,  but  moft  ufe  arfenio  and  tartar,  mixed 

throwing  powdered  fand  upon  it  firom  time  to  time.     This  with  the  metals.     Thefe  are  afterwards  to  be  poliihed  with 

fufes  with  the  oxyd  of  iron,  forming  a  liquid  coating,  which  emery,  rotten-ftone,  putty,  and  the  like, 
defends  the  furface  from  the  adion  of  the  air.     If  this  pre-        SrsEL-Or^,  is  ufed  to  fignify  a  particular  kind  of  lead-ore. 
caution  is  not  obferved,  the  fteel,  when  heated  to  the  degree        STKEL'Po^der.     See  Powder.  x 

of  wdding,  would  become  what  is  termed  ^m/,  and  its        Steel,  Salt  of.     See  Salt  of  Steel, 
malkability  be  impaired.     In  the  welding  fUte  it  is  placed        STEEL-H^atert.     See  Mineral  Waters* 
under  a  forge-hammer,  working  by  water  or  a  fteam-engine ;        Steel,  Damafaum     See  Damascus. 
when  the  bars  become  firmly  united,  and  all  the  loofe  parts        Steel,  Engravmg  on*    See  Engraving. 
previoufly  exifting  in  the  malleable  iron  are  at  the  fame  time        Steel,  Faggot  ^     See  Faggot. 
node  found.    When  a  little  more  than  half  the  length  of  the        Steel,  in  Medtcme,     See  Chaltbeat,  and  Iroit^  ia 

bars  is  treated  in  this  way,  the  iron  rings  are  removed,  and  MetUcine. 
the  other  end  heated  and  hanunered  in  a  fimilar  way.    The        Steel-ZFcv.     See  Wine. 

welded  mafs  is  now  drawn  down  into  fmall  bars  about  Steel  Pointy  in  Geogrt^itf  a  cape  on  the  £.  coaft  of  La* 
an  inch  and  a  quarter  broad,  and  three-eighths  or  half  an  brador.  N.  lat.  58°  ^.  W.  long.  62^. 
inch  in  thicknefs.  In  this  ftate  it  is  fold  to  the  confumer,  STEELE,  ^fr  Richard,  in  ^i(?^a/i&jr,  a  political  and  mif- 
who  afterwards  has  it  reduced  to  different  fized  rods  by  the  cellaneous  writer  of  confiderable  note,  was  bom  at  Dublin, 
tilt-hammer.  The  fteel  is  rendered  fo  compad  in  texture  either  in  1671  or  1676.  His  father,  who  was  of  Englifli 
by  the  weh&ig  and  hammerin?,  as  to  become  fufceptible  of  extra6Uon,  had  been  for  fome  time  private  fecretary  to  the 
a  much  better  poliih  than  bliftered  fteel  is  capable  of;  at  firft  duke  of  Ormond,  through  whole  influence  the  fon  wzM 
the  fame  time  that  its  tenacity  and  malleability  are  much  fent,  at  an  early  age,  to  England,  and  placed  at  the  Charter- 
improved.  The  former  improvement  highly  fits  it  for  table-  Houfe  for  education.  In  1691  he  was  entered  of  Merton 
knives  :  the  latter  makes  it  valuable  for  fprings  of  various  college,  Oxford.  Of  his  academical  life  little  or  nothing  it 
kinds,  particularly  thofe  of  gun-locks.  known,  except  that  he  compoGsd  a  comedy  during  his  refi- 

The  procefs  by  which  this  fteel  is  formed  has  another  dence,  which,  by  the  advice  of  a  fellow-collegian,  he  fup-^ 

advantage  befides  rendering  it  found  and  more  malleable,  prefied.     He  left  the  univerfity  without  a  degree,  and  feeling 

It  is  found  fofter  and  more  kind  than  the  bliftered  fteel  aftrong  inclination  for  the  army,  he  entered  himfelf  as  a  pri- 

firom  which  it  is  formed,  and  is  much  more  uniform  in  its  vate  in  the  hbrfe-guards,  but  his  friends  foon  after  procured 

quality.     This  may  be  explained  by  the  fad,  that  a  quan-  for  him  an  enfign's  commiffion.     Feeling  that  he  might  not 

ttty  ot  the  carbon  of  the  bliftered  fteel  is  difiipated  in  the  be  able  efiedually  to  refift  the  tennptations  incident  to  his 

form  of  carbonic  acid  during  the  weldin?  and  hammering,  age  and  fituatiou,  he  drew  up  a  little  treatife  for  his  own 

by  which  a  fteel  is  obtained,  having  a  kfs  than  ordinary  admonition,  and  which  is  well  known  even  now,  entitled 

proportion  of  carbon,  and  is  in  confequence  lefs  liable  to  «  The  Chriftian  Hero  :"  this  was  printed  in  the  year  1701, 


Bliftered  fteel  ihould    not  be   ufed  but  for  the  com-  in  producing  the  correfponding  good  effed  in  '^g^J*^'"^  ^* 

moneft  purpofes,  where  great  tenacity  of  polifh  is  not  an  own  morals ;  he  therefore,  « to  enliven  his  character,"  as  he 

oh}c€L     For  all  nice  purpofes,  where  great  tenacity  and  fays  of  himfelf,  brought  out  a  comedy,  catitlwi  the  «  Fu- 

foundnefs  are  neceffary,  ftiear-fteel  fliould  be  empbyed ;  and  neral,  or  Grief  a-Ui-mode.**     This  piece  proved  fucccfctul  a 

where  a  fine  polifli  or  great  hardnefs  is  wanted,  caft-fteel  is  it  had  the  merit  of  uniting  entertainment  with  the  more  di- 

kdifpenfable.     See  Iron  and  Cutlery.  reA  purpofe  of  moral  improvement,  than  was  ulual  among 

Steel,  AnneaUng,  or  NeaSng  of,  is  for  the  foftening  it,  dramatifts  at  that  time.     Either  on  this  or  on  other  accounts 

in  order  to  make  it  work  eaficr  ;  which  is  ufuaUy  done  he  attraded  the  notice  of  king  WiUiam,  who  «aeant  to  bav« 

Vol.  XXXIV.                                               ^  R                              ^•^^ 


STEELE. 


fceftowed  upon  him  fome  mark  of  tlie  royal  faTour,  but  he 
did  not  live  to  effeft  his  intention.  He  obtained  the  vtrj 
humble  office  of  ga^tte-writer  under  queen  Anne  $  but  he 
now  purfued  his  career  as  a  writer,  and  in  1704  brought 
out  his  comedy  of  <^  The  Tender  Hufband,''  which  was 
aded  with  great  fuccefs.  This  was  followed  by  **  The 
Lying  Lover,'*  which  was  not  well  received. 

In  1 709,  Steele  began  a  feries  of  periodical  papers,  which, 
more  than  any  of  hie  other  exertions,  has  contributed  to  efta- 
bli(h  his  fame.  The  «'  Tatler,"  with  which  it  began,  was 
formed  upon  a  plan  which  included  the  political  information 
of  a  common  newfpaper.  Its  main  obje£i  was,  however,  to 
improve  the  morals  and  manners,  by  holding  up  to  ridicule 
fafliionable  follies  and  vices  of  every  kind,  and  inculcating 
juft  and  liberal  fentiments  on  common  topics,  with  a  generu 
regard  to  the  proper  decorum  of  focial  life.  The  author 
was  fully  qualified  for  this  ta(k  by  a  knowledge  of  the 
world,  acquired  in  free  converfe  with  it,  by  natural  humour 
and  vivacity,  and  by  a  g^enerous  and  benevolent  way  of 
thinking.  He  had  likewife  the  felicity  of  being  able  to 
enease  coadjutors  of  confiderable  talents,  amonfir  whom  were 
Addifon  and  Swift.  The  Tatler  was  eztenfiv^y  circulated, 
and  as,  in  its  politics^  it  fided  with  the  minifter,  Steele  ob- 
tained the  reward  of  a  place  among  the  commiflioners  of  the 
ilamp-duties,  which  he  retained  after  the  difmiffion  of  the 
minitters  who  had  granted  it.  In  17x1  this  paper  was  fuc- 
ceeded  by  the  more  celebrated  "  Spedator,''  m  which  the 
plan  was  matured*  the  jpolitics  of  the  day  were  reje  Aed,  and 
the  affiHance  of  Addifon  and  other  eminent  writers  was 
more  conftant,  though  Steele  continued  his  own  moft  aftive 
fervices.  This  work  was  brought  to  a  clofe,  and  the 
«*Gtian£an''  commenced  in  17 13,  and  was  terminated  in 
the  fame  year.  He  afterwards  engaged  in  other  periodical 
works,  but  being  fubfervient  to  mere  political  purpofes,  they 
have  all  been  long  fince  forgotten. 

On  taking  a  &ided  pputical  chara6ter  againft  the  eo- 
^vemment,  he  re£goed  his  poft  in  the  ftamp-office,  and  like- 
wife  his  penfion,  which  he  had  hitherto  received,  as  having 
belonged  to  the  houfehold  of  the  late  prince,  George  of  Den- 
nark.  He  was  now  returned  member  of  parliament  for  the 
boiough  of  Stockbridge.  He  had  not  taken  his  feat  long 
before  he  was  expelled  as  the  author  of  certain  publications 
to  which  his  name  was  prefixed,  and  which  the  houfe,  in  its 
mat  mfdomj  voted  to  be  feditious  and  fcandabus  libels. 
The  moft  noted  of  thefe,  entitled  «<  The  Crifis,''  was  not 
written  by  Steele,  but  by  a  friend  and  political  coadjutor. 
The  charge  exhibited  on  th)b  occafion,  that  the  libels,  as  they 
were  called,  contained  many  expreffions  highly  reflcding 
upon  her  muefty,  &c.  maUcioufly  iniinuatinj^  that  the  Pro- 
teftant  fuccemon  in  the  houfe  of  Hanover  is  m  danger  under 
her  majefty's  adminiftration.  Steele  met  with  very  able  as 
well  as  zealous  defenders  in  Addifon,  the  Walpoles,  lords 
Finch,  Lumley,  and  Hinchinbroke ;  but  the  party  in  power 
was  determined  on  the  facrifice,  and  the  chaige  agrxinft  him 
was  affirmed  by  a  majority  of  nearly  two  to  one.  After  his 
expnlfion  he  engaged  in  (bme  literary  undertakings ;  but 
on  the  aoceffion  of  George  I.  he  was  taken  into  &vour, 
And  was  prelented  with  a  fmall  appointment  under  go- 
^rernment* 

Having  procuved  a  licence  to  be  chief  numager  of  the 
royal  company  of  comedians,  he  had  intereft  enough  to  get 
this  fieence  exchanged  for  a  patent  for  life  as  governor  of 
that  company.  In  the  firft  padiament  of  the  new  r^rign  h^ 
le-entered  tlie  hou^  as  member  for  Boroughbridge,  in  York- 
fhire  ;  and  in  April  17 1  j,  he  received  the  honour  of  knight- 
hood, on  prefientittg  an  addrefs-:  and  about  the  fame  tUM, 
themoK  lubftanti^i  reward  of  500A  was  given  him  by  fir 


Robert  Walpole,  for  fpecial  fervice.  Thus  encouraged,  hie 
fertile  pen  produced  a  variety  of  political  trads  in  favour 
of  that  cauie  which  feemed  at  all  tunes  to  be  near  hin  heartf 
as  well  in  its  deprefled  as  in  its  triumphant  ftate.  Having 
been  appointed,  in  17 17,  one  of  the  commiffioners  for  en- 
quiring into  the  eftates  forfeited  by  the  late  rebellion  in 
Scotland,  he  went  to  that  country,  and  was  treated  in  it 
with  great  refpe6l,  notwithftanding  the  unwelcomenefs  of 
the  errand  on  which  he  was  fent.  It  was  on  this  occafion 
that  he  conceived  the  proJe6i  of  forming  an  union  betvreen 
the  Scotch  and  Engliih  churches,  and  bad  feveral  confer- 
ences with  the  Prefbvterian  minifters  refpe^ing  the  reftora- 
tion  of  epifcopacy ;  but  his  zeal,  it  is  faid,  was  not  direfted 
by  judgment.  He  obtamed,  and  with  much  juftice,  the 
cnara&er  of  a  proje6^or,  which  was  both  the  effe6i  and 
caufe  of  that  perpetual  embarraflment  under  which  he 
laboured,  and  which  was  principally  owing  to  a  radical 
want  of  economy,  and  a  itranffe  inclination  to  expencea. 
He  was  twice  married,  and  with  each  wife  he  had  a  good 
fortune ;  yet  he  feems  to  have  been  always  neceffitous.  In 
1 7 18  he  had  a  projeA  for  conveying  fith  to  market  alive, 
for  which  he  obtained  a  patent,  whicn,  inftead  of  mending 
his  circumftances,  only  involved  him  ftill  deeper  in  difficul- 
ties. His  biographers  obferve,  that  **  it  were  to  be  wifhed 
that  his  diftreOes  had  occafioned  no  other  facrifices  than 
that  of  money ;  but  there  is  reafon  to  fuppofe  that  thej 
fometimet  interfered  with  the  di6lates  ot  confcience.'^ 
Whifton  fays,  that  once  having  met  with  Steele  after  a 
vote  in  parliament  contrary  to  his  former  declarations,  vrith 
which  he  fflightly  upbraided  him,  the  knight  replied,  <*  Mr. 
Whifton,  you  can  vralk  on  foot,  but  I  cannot.*'  Steele's 
ijpirit  was  not,  however,  formed  iFor  implicit  fubmiffion,  and 
for  his  oppofition  to  the  peerage-bill  in  1 7 1 9,  he  was  deprived 
of  his  theatrical  patent.  He  appealed  to  the  public,  and  was 
reftored  in  the  following  year.  He  pleaded  the  caufe  of  the 
nation  by  a  pamphlet  againft  the  South-lea  fcheme.  In 
1722  he  brought  forward  his  comedy  of  <*  The  Confcious 
Lovers,"  which  was  received  with  great  applaufe.  He 
dedicated  it  to  the  king,  and  was  remunerated  with  500/. ; 
but  his  embsMTaflments  preiled  upon  him  ;  ard  in  addition  to 
his  other  misfortunes,  he  en|raged  in  an  unfuccefsful  law-fuit. 
Broken  in  fortune  and  conftitution,  he  retired  to  an  eftate 
in  Wales,  where  he  died  in  1729. 

He  appears  to  have  been  much  beloved  for  the  beiievo*> 
leace  and  warmth  of  his  heart :  in  underftanding,  he  has  been 
cfaarafterizcd  as  a  man  of  parts  rather  than  of  genius :  his  pro- 
duAions  are  lively,  but  they  difplay  neither  great  force  nor 
accuracy.  His  ftyle  and  his  train  of  thinking  are  equally 
lax  and  incurred.  He  was  a  lover  of  virtue,  and  frequently 
painted  it  in  pleafing  and  attradive  colours.  His  reputation 
as  a  writer  feems  to  nave  been  much  indebted  to  the  partner- 
ihips  which  he  formed ;  and  his  name  is  fcarcely  entitled  to  a 
place  among  thofe  which  throw  peculiar  Inftre  upon  the 
period  of  £ngli(h  literature.     Biog.  Brit. 

Sir  Richara  Steele,  without  much  tafte  or  fcience  in  the 
art,  was  a  mufical  critic  and  proje^or.  His  doge  on  Ni- 
coliniy  in  the  Tatler,  No.  115,  would  have  done  his  tafte  and 
judgment  honour,  if  he  had  not  afterwards  treated  operas 
in  general,  when  they  clalhed  with  his  intereft  m  the  ^y- 
houfe,  with  the  utmoft  contempt.  He  joined  with  Clayton, 
Haym,  and  Dieupart,  in  a  concert  at  Yurk-buildings,  againft 
the  opera ;  and  vterwards  employed  Hushes  to  alter  Drv- 
dea's  Ode  on  St.  Cecilia's  Day  for  muf^,  to  fet  which  he 
employed  Clayton !  but  the  plan  failed.  And  he  had  the 
room  m  York-buildings  afterwards  fitted  up  at  a  confider- 
able expenoe,  and  a  roftra  ereded  for  himfelf  to  read  lee* 
tuxes  in^  on  the  drama  and  other  fubjefts*    We  bave  heard, 
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ibmewhere  (we  hope  not  in  Joe  Miller),  that  when 
the  room  was  finifhed,  he  defired  the  carpenter  to  mount 
the  roftra  aiid  fpeak  a  few  wordsy  loudy  that  he  might  judge 
what  effed  the  Toice  would  have  at  different  dift^ces ;  but 
the  carpenter  pleadmg  hi«  inability  to  fay  any  thing  worth 
fir  Richard's  hearinr,  excufed  himfelf  as  long  as  poffible ; 
yet  fir  Richard  perfifting  in  his  wifli  only  to  hear  a  few  words 
uttered  with  a  loud  voice  upon  any  fubjed  that  came  up- 
permoft»  the  carpeoter  at  length,  addreffing  himfelf  to  nr 
Richard  firom  the  roftrtf,  cries  out,  with  condderable  energy, 
■cat  elocution,  and  a  loud  voice, — **  Sir  Richard  !  you  have 
done  me  the  honour  to  employ  me  as  your  carpenter  feveral 
ycariy  wtthoat  ever  aflcing  lor  your  bill ;  now  if  you  will  but 
nave  the  goodnefs  to  discharge  the  debt,  I  (hould  be  much 
oblised  to  your  honour."— -*<  Enough,  enough,''  cries  fir 
RicEardy  **  the  found  is  not  very  agreeable  ;  but  I  believe 
it  win  do/' 

Sir  Richard  Steele  was  certainly  a  aum  of  wit  and  hu- 
■oor,  and  in  fome  of  his  ferious  writings  there  wnre  good 
iatentiona  ;  but  he  feems  to  have  been  (iay>  Dr.  Bumey )  an 
unprincipled  politician,  an  occafional  Chriftian,  and  a  pre* 
tendingt  felf-interefted  and  ignorant  mufical  critic. 

STEELER,  in  Sbip-BnSiUnp  a  name  given  to  the  fore- 
aaoft  or  aftermoft  plank,  in  a  ffrake  whidi  drops  (hort  of 
the  ftem  and  ftern-poft,  and  of  which  the  end  or  butt  neareft 
the  rabbet  is  wrought  very  narrow,  and  well  forward  or  aft. 
Its  ttle  in  to  take  out  the  fnying-edge  occafioned  by  a  full 
bow,  or  fudden  circular  buttock. 

STEELING,  in  Cutleryt  the  laying  on  a  piece  of  fted 
vpoB  a  larger  mafs  of  iron,  to  make  that  part  which  is  to 
ffsoetve  the  edge  harder  than  the  reft.  The  body  of  an  axe 
nay  very  well  be  of  iron,  as  it  never  comes  into  ufe  to 
cat  witl^  and  perhaps  is  ftronger,  and  leb  liable  to  break» 
than  if  of  fteel ;  but  it  muft  have  a  quantity  of  fteel  at  that 
put  where  the  edge  is  to  be  made. 

STEELYARD,  or  Stilyard,  m  Meebamcif  a  kind  of 
balannr^  called  aUo^lotera  Rmnmat  or  the  Roman  balance ; 
by  means  of  which  the  grarities  of  different  bodies  are  found 
by  the  ule  of  one  fingle  weight. 

Stbblyabd,  Coa/lhiAfM  fl//Ae.  It  confifts  of  an  iron  beam 
AB  {Plau  XXXVIII.  Meebamci.fz*  6.)  in  whichapomt 
an  affumed  at  pleafure,  as  C,  and,  on  tlus,  a  perpendicular 
raifi-dy  CD,  On  the  (horter  arm,  A  C,  is  hung  a  fcale  or 
bifba  to  receive  the  bodies  weighed :  the  weight  I  is  Ihifted 
this  and  that  way  on  the  beam,  till  it  be  a  counterbalance 
to  one,  two,  three,  four,  &c.  pounds  placed  in  the  fcale ; 
and  the  points  are  noted  in  which  I  weighs  as  one,  two, 
tk«Be«  four,  fcc.  pounds.  From  this  conftru&ion  of  the  fteel- 
yardt  the  manner  of  ufing  it  is  apparent.  But  the  inftru- 
iMott  being  yery  liable  to  deceit,  is  therefore  not  to  be 
ooontenaaced  in  commence. 

Stxblyard,  Sfrimgf  is  a  kind  of  portable  balance,  ferving 
to  weigh  any  matter,  firom  about  one  to  forty  pounds. 

It  is  compofed  of  a  brafs  tube,  into  which  j?oea  a  rod,  and 
about  that  is  wound  a  fprin^  of  tempered  fted  in  a  fpiral 
ibrm«  On  this  rod  are  the  dirifions  of  pounds  and  parts  of 
pounds,  which  are  made  by  fucceffively  hanging  on  to  an 
hook  fattened  to  the  other  end,  one,  two,  three,  four,  5cc. 
pounds. 

Now  the  fpring  being  &flencd  by  a  fcrew  to  the  bottom  of 
the  rod  ;  the  greater  weight  is  hung  on  the  hook,  the  more 
vrill  the  fpring  be  contra^ed,  and,  confequently,  a  greater 
part  o£  the  rod  will  come  out  of  the  tube ;  the  proportions 
of  which  greater  weights  are  indicated  by  the  figures  ap- 
pearing againft  the  estremity  of  the  tube. 

Stbklyard,  CoK^any  of  tie.    See  Stixxyai^d. 
Stmsljamd,  Cimi/e.    The  people  of  China  carry  thik 
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ftatera  about  them  to  weigh  their  gems,  and  other  things 
of  value.  The  beam,  or  yard,  is  a  fmall  rod  of  wood  or 
ivory,  about  a  foot  in  length  ;  upon  this  are  three  rules  of 
meafure,  made  of  a  fine  filver-fludded  work  ;  they  all  begin 
from  the  end  of  the  beam,  whence  the  firft  is  extended  eight 
inches,  the  fecond  fix  and  a  half,  the  third  eight  and  a 
half.  The  firft  is  the  European  meafure,  the  other  two 
feem  to  be  China  meafure.  At  the  other  end  of  the  yard 
hangs  a  round  fcale,  and  at  three  feveral  diftances  from  this 
end  are  faftened  fo  many  (lender  firings,  as  different  points 
of  fufpenfion.  The  firft  diftance  makes  eiffht-fifths  of  an 
inch,  the  fecond  is  double  to  the  firft,  and  the  third  four 
inches  and  four^fifths.  When  they  weigh  any  thing,  they 
hold  up  the  yard  by  fome  of  thefe  firings,  and  hang  a  fealed 
weight,  of  about  one  ounce  and  one-fourth  troy  weight,  upon 
the  refpe^ve  dirifions  of  the  rule,  as  the  thing  requires. 
Grew's  Mufeum,  p.  369. 

StJSXLYKKD-Swing.    In  the  Philofbphieal  Tranfadions 

f  No.  462,  fed.  5.)  we  have  an  account  of  the  fteelyardU 
^g»  propofed  as  a  mechanical  method  for  afiifting  children 
labouring  under  deformities,  owmg  to  the  contra^on  of  the 
mufcles  on  one  fide  of  the  body.  The  crooked  perfon  is 
fufpended  with  cords  under  his  arm,  and  thefe  are  placed 
at  equal  diftances  from  the  centre  of  the  beam.  It  is  fup- 
pofed  that  the  grarity  of  the  body  will  affed  the  contra6teA 
fide,  fo  as  to  put  the  mufcles  upon  the  ftretch ;  and  hence 
by  degrees  the  defed  may  be  remedied. 

STEEN,  Jan,  in  Bhgrapfyf  one  of  the  brighteft  oma* 
raents  of  the  flemifli  fchool  of  painting,  was  bom  at  Ley« 
den  in  1636.  His  father  was  a  brewer  in  that  city,  who 
perceiving  an  inclination  in  his  fon  for  painting,  placed  him 
as  a  pupu  with  N.  Knuffer,  an  hiftorical  painter  at  Utrecht. 

That  he  might  not  be  entirely  dependent  upon  his  talents 


as  an  artift,  his  father  eftabhmed  him  in  a  brewhoufe  at 
Delft ;  but  this  kindnefs,  wUch  might  have  fecured  him 
comforty  only  afforded  him  the  means  of  fenfual  indulgence, 
to  which  he  vras  prone,  and  which,  in  a  (hort  time,  led  to  the 
ruin  of  the  concern ;  and  lus  father  findine  him  irredaimably 
bent  on  diffipation»  at  len^h  abandoned  him.  He  after* 
wards  became  a  keeper  of  a  tavern ;  but  this  was  a  more 
ruinous  occupation  tnan  the  former,  and  (bon  brought  on 
the  calamities  his  conduft  merited  ;  as  he  was  faid  to  be  a 
more  aftive  confumer  of  his  own  ftores  than  any  of  his 
cuftomert; 

Amidft  the  interruptions  of  indulgence  and  of  bufinefs^ 
he  continued  conftautly  to  praftife  the  art  he  had  acquired  | 
prefenting  generally  the  fcenes  and  fubjefla  in  which  he 
paffed  his  time  and  were  moft  congenial  to  him.  The  fef- 
tirity,  frohc,  and  fiin  of  low  life  m  the  alehoufe  or  other 
places  of  public  refort,  he  treated  with  the  cleareft  exprei&on 
and  charafter ;  and  executed  them  with  a  pure  tone  of  co- 
lour, and  a  freedom  of  touch  peculiarly  lus  own.  Some- 
times, however,  he  foared  fomewhat  higher,  and  entering  the 
domeftic  circles  of  his  friends,  perpetuated  with  the  greateft 
felicity  the  diverfities  of  charader  and  amufements  which 
prefented  themfelves  to  his  obfervant  and  intuitive  eye.  In 
no  man's  pi6turesis  anobferver  more  amufed  with  variety  than 
in  Jan  Steen's  ;  or  more  entertained  by  wit  and  humour, 
unlefs  it  be  in  thofe  of  our  own  Hogarth.  His  drawing 
and  compofition  are  in  general  very  good,  and  his  colour  ad^ 
mirable,  particularly  in  parts  ;  but  oftentimes  his  mana^ 
ment  of  chiaro-fcuro  is  deficient,  and  his  pidures  want  air. 
While  he  lived,  his  works  were  not  in  much  eftsmation  ;  ner- 
haps  his  vulgar  and  diforderly  habits  prevented  them  from 
bemg  known :  but  fince  his  death,  and  particulariy  finoe 
fir  Joftiua  Reynolds  evinced  an  eftimation  of  them,  they- have 
rifen  in  value,  and  awnowfold,whenof  fine  quaUty,  at  very 
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great  prices*  tnd  fought  with  avidity.    He  died  ia  16899 
at  the  age  of  fifty-three, 

STE8K9  in  Geography^  a  town  of  Norway,  in  the  proyince 
of  AggerhuuB ;  15  miles  N.  of  Chriftiania. 

STEENBERGEN,  a  town  of  Brabant,  formerly  a 
place  of  confequence,  on  the  fea-lide,  with  a  convenient  har- 
bour, but  now,  in  confequenee  of  the  recefs  of  the  fea,  a 
leagrae  from  it ;  and  by  this  circumftance,  as  well  as  the  ca- 
lamities of  war,  reduced  fo  as  to  have  fcarcely  the  appear- 
ance of  a  town  ;  25  miles  N.  of  Antwerp,  N.  lat.  51°  37'. 
£.  lone.  4°  11'. — ^Alfo,  a  mountain  of  Africa,  near  the 
Cape  of  Good  Hope. 

STEENHOUSE,  a  town  of  Scotland,  in  the  ifland  of 
Pomona;  7  miles  W.  of  Kirkwall. 

STEENKEER,  a  town  of  Norway,  in  the  .province  of 
Drontheim  ;  36  miles  N.E.  of  Drontheim. 

STEENKIRK,  or  Steenkbrque,  a  village  of  France, 
in  the  department  of  Jemappe,  fituated  on  the  river  Son- 
Deque,  where  a  bloody  battle  was  fought  by  the  allies  com- 
manded by  William  HI.  king  of  England,  with  the  French 
under  the  duke  of  Luxemburg,  July  the  24th,  1692,  in 
which  the  latter  were  vi6toriou8  ;  13  miles  N.  of  Mons. 

Steenkirk,  Steven/kirk^  or  Sieemkeri,  a  town  of  Flan- 
ders ;  8  miles  W.  of  Dizmunde. 

STEEN-PLAAT,  a  town  on  the  W.  coaft  of  the 
iiland  of  Gilolo.     N.  lat.  1°  20'.     E.  long.  127°  21'. 

ST'EENWORDE,  a  town  of  France,  in  the  depart- 
ment of  the  North,  and  chief  place  of  a  canton,  in  the  dif- 
tri^  of  Hazebrouch ;  4  miles  £.  of  Cafi'el.  The  town  con- 
tains 3474,  and  the  canton  23,650  inhabitants,  on  a  terri- 
tory of  130  kiliometres,  in  9  communes. 

STEENWYCK,  Hbnry,  in  Biography,  was  born  at 
Steenwyck  in  1550.  He  was  a  fcholar  of  John  de  Vries, 
a  painter  of  perfpedive  and  architedural  fcenes.  Steen- 
wyck furpafled  his  mailer  in  the  fame  fubjeds,  viz,  interiors 
of  churches  and  Gothic  buildings,  which  he  painted  with 

great  neatnefs  and  clearnefs.  Jdis  colouring  is  rich  and 
rilliant,  but  he  injured  his  e£Pe£i8  by  painting  the  lights 
too  much  in  lines,  unblended  and  too  (harp,  which  deflroys 
the  appearance  of  folidity.  He  died  in  1603,  ^"^  ^^^  ^  ^^°> 
Henry  Steenwyck,  bom  in  1589  at  Antwerp,  who  excelled 
him  in  the  fame  line  and  manner.  He  ufually  painted  on  a 
larger  fcale  than  his  father.  Vandyck,  with  whom  he  lived 
in  intimacy,  recommended  him  to  Charles  I.^  who  invited 
him  to  England,  where  he  redded  feveral  years,  and  died  in 
London.  The  pi^ures  of  both  thefe  painters  were  embel- 
liihed  with  figures  by  friendly  artifts,  at  old  Franck,  Teniers, 
Breughel,  Van  Thulden,  &c. 

Steenwyck,  in  Geomrapby^  a  town  of  Holland,  in  the 
department  of  Overifrel,  fituated  on  the  river  Aa,  in  the 
country  of  Zallant,  and  on  the  confines  of  Friefland.  It 
has  three  churches ;  55  milesS.W.  of  Emden.  N.  lat.  52° 
48'.     E.  long.  6°, 

STEEP,  in  ^gricuhure^  any  kind  of  liquid  or  other  pre- 
paration that  is  ufed  for  fleeping  any  forts  of  grain  or  feeds 
in,  which  are  defigned  to  be  fown  for  railing  crops,  in  order 
to  prevent  difeafe  taking  place  in  them.  That  which  is  moft 
highly  efteemed  by  the  farmer  in  common,  is  a  very  ftrong 
folution  of  common  fait  in  water,  fuch  as  will  keep  up  a 
heavy  egg  upon  its  furface.  Strong  flale  chamber-ley,  in 
which  common  fait  has  been  diflblved,  is  alfo  much  ufed  by 
fome  farmers  in  different  fituations.  And  there  are  other 
forts  of  preparations  which  have  been  long  tried  with  this 
▼iew  both  for  feed-grain  and  fmall  feeds,  not  without  fome 
effeft  in  preventing  the  danger  from  difeafe,  as  well  as  from 
the  attacks  and  ravages  of  different  forts  of  infeds  in  the 


infant  ftate  of  vegetation  and  growth  in  the  different 
of  plants  as  crops. 

Several  different  forts  of  preparations,  contrived  exprefsly 
for  the  purpofe  of  being  applied  in  this  way,  are  given 
under  our  articles  PicklB)  Steeping  of  Seed^GrM  and 
Seedsf  and  TuRNiP-ZVy. 

Steep,  in  Rural  Economy f  a  term  fometimes  employed  to 
fignify  the  prepared  maw-fkin,  bag,  or  ftomach  of  a  calf 
which  is  killed  when  fuckling.  Thofe  in  which  the  calf  is 
perfefUy  healthy  when  killed,  has  been  wholly  fupported 
with  the  milk  of  the  cow,  and  in  which  there  is  found  a 
white  curdly  matter  to  be  prefent,  are  the  befl  for  the  pur-* 
pofe,  when  well  prepared  by  proper  faltiog  and  fteeping  in 
pickle.     See  Dairying  and  Rennet. 

Steep  Ifland^  in  Geography,  a  fmall  ifland  in  the  Mergui 
Archipelago.     N.  lat.  10^43'. 

Steep  Rocks,  a  ledge  of  perpendicular  fhelly  recks,  fonn« 
ing,  vnth  fome  interruptions,  the  W.  bank  of  Hudfon's  river, 
for  12  or  13  miles  from  the  Tappan  fea,  to  within  11  miles 
of  the  city  of  New  York.  Some  of  thefe  rocks  are  from 
150  to  200  feet  high. 

Steep  Poini,  a  cape  on  the  S.  coaft  of  the  ifland  of  Java* 
S.  lat.  7°  32'.     E.  long.  107°  3'.  - 

STEEPHOLM,  a  fmall  ifland  in  the  Briftol  Channel, 
about  midway  between  the  coalts  of  England  and  Wales. 
N.  lat.  51°  19'.     W.  long.  3°  7'. 

STEEPING  of  Seed-Grain  and  Seeds,  in  Agricuhure,  the 
practice  of  preparing  wheat,  barley,  and  other  forts  of 
feeds,  before  patting  them  into  the  gpround,  by  means  of 
fteeps,  in  order  to  prevent  difeafe.  It  is  obferved  by  Mr. 
A.  Young,  who  has  made  a  great  number  of  interefling  ex- 
periments in  this  way,  that  the  modes  of  fleeping,  brining^ 
and  liming  feed- wheat,  are  innumerable,  and  all  equally  in- 
tended againfl  the  fmut.  From  his  experiments  it  feemed 
that  Iteeping  from  twelve  to  twenty-four  hours  in  a  ley  of 
wood-aflies,  in  lime-water,  and  in  a  folution  of  arfenic,  ffave 
clean  crops  from  extremely  fmutty  feed,  but  that  a  mort 
time  in  thefe  mixtures  had  a  much  lefs  effed. 

In  the  northern  diftrids,  the  pra6tice  of  fleeping  is  almoft 
in  ^neral  ufe  with  fteeps  of  the  chamber-ley  and  fak  kinds 
with  lime,  and  the  following  are  the  praaices  in  two  of 
the  principal  grain  diftrids  in  the  fouthern  parts  of  the  king- 
dom.  It  is  ftated  in  the  Agricultural  Survey  of  Norfolk, 
that  Mr.  Robinfon,  of  Watton,  for  many  years  has  had 
no  other  fmut  on  his  farm,  than  what  has  been  caufed  by 
accidentally  fowing  a  headland,  or  finifliing  a  corner  of  a 
field  with  dry  feed;  but  if  fieeped,  the  prevention  is  in- 
fallible. His  method  is,  to  fteep  it  in  a  brine  made  witk 
common  fait,  of  ftrength  to  bear  an  ligg,  for  twelve  hourt» 
and  then  to  dry  with  hme.  Mr.  Dover,  of  Hockham,  had 
great  plenty  of  pheafants,  but  loft  them  all  by  ufing  arfenic 
in  fteeping  his  wheat-feed.  Mr.  Salter,  of  Winborough, 
however,  drefles  with  fait  and  lime  without  fteepine,  and 
never  has  the  fmut :  it  is  only  to  be  concluded,  that  he  has 
always  fown  clean  feed.  And  Mr.  M.  Hill  flakes  the  lime 
with  fait,  diflolved  in  a  fmall  quantity  of  water ;  dips  the 
wheat  in  a  flcep  in  plain  water  only ;  lays  it  on  the  floor^ 
and  incorporates  it  with  fait  and  lime,  and  then  dries  it  with 
lime.  Mr.  Overman  ftirs  his  feed  well  in  pump-water,  then 
lays  it  in  a  heap  to  drain,  and  adds  half  a  pound  of  fait  to 
every  bufliel,  ftirs  it  well  together,  and  dries  with  hme  ; 
this  he  finds  fufficient  againft  the  fmut.  Whence  the  writer 
concludes  that  his  feed  is  always  free  from  that  diftemper, 
or  ailuredly  he  would  find  the  procefs  to  fail,  for  he  does  not 
leave  it  any  time  limed. 

The  fait  is  diflblved  in  a  very  fmall  quantity  of  water  s 
with  this  fait  and  water  the  lime  is  flaked,  and  with  this  fa-' 
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Biie  prepmtion  in  itt  hotteft  ftate  tlie  wheat  b«eomei  can- 
died, having  previoafly  been  moiftened  for  the  purpofe  with 
pure  water. 

Alfo  in  Hertfordlhire,  Mr.  Bjde  brines  his  wheat ;  he 
fwims  it,  but  takes  it  out  dire6Uy  and  limes  it.  And  about 
Beacfawood  they  make  a  brine  with  fait,  which  will  fwim  a 
new-laid  e^g.  They  leave  the  feed  from  two  to  four  hours 
loD^  in  this  brine,  and  ftir  and  Ikim  it ;  they  lime  it  over 
night,  and  then  fow  it  next  morning,  but  if  it  be  kept  a 
week  it  will  receive  no  injury ;  they  arc  however  not  free 
from  fmut,  and  have  occafioni^y  muck  over  the  whole 
couotry,  even  from  Watford.  A  fteeping  of  one  hour  is 
trufted  to  at  King's  Waldon.  If  chamber-ley  be  added  or 
thrown  on  the  feed  after  brining,  it  kills  the  wheat.  Mr. 
Leach  has  bought  fmutty  wheat  to  fow  for  curiofity,  and 
even  the  worft  which  he  could  find ;  he  fteeped  it  fix  hours 
in  a  very  ftrong  brine,  made  to  fwim  a  lar^e  egg ;  he  dried 
it  with  hot  lime  and  fowed  it  diredly,  and  nad  no  fmut.  He 
has  tried  this  feveral  times,  always  with  fuccefs.  He  fteeps 
dean  wheat  but  three  hours.  But  Mr.  Sedgwick  fteeps  his 
feed  in  brine  above  fix  hours,  then  dries  it  with  lime  and 
fows  it  dire&ly,  and  he  never  has  any  (mut ;  he  omitted  it 
three  or  four  yeai^,  and  fuffiered  feverely  by  fuch  omiffion. 

In  the  Appendix  to  the  Inquiry  concerning  the  Nature  and 
Caufes  of  the  Blight,  &c.  fome  ufeful  pradical  obfervations 
have  been  inferted  from  Mr.  Blackie,  the  baihff  of  the  earl 
of  Chefterfield,  on  the  farm  at  Bradby-Hall,  in  Derbyihire. 
It  u  there  itated  that  it  has  been  found  bv  experience,  and 
is  pretty  generally  known,  that  fmutty  leed-grain  of  the 
wheat  kind  will  produce  fmutty  crops ;  but  it  is  believed, 
that  it  is  not  generally  underftood,  that  the  moft  fmutty 
ieed,  by  being  properly  cleaned,  will  produce  clean  crops : 
.fuch,  however,  is  the  fa£i,  it  is  faid ;  and  it  has  been  found 
that  the  pureft  feed  will,  by  being  expofed  to,  or  inoculated, 
as  it  is  called,  with  the  difeafi^,  produce  fmuUy  wheat- 
crops.  It  is  for  the  naturalift,  it  is  fuppofed,  to  affign  a 
caufe  why  the  diieale  (hould  be  infedious ;  but  it  is  fufficient 
for  the  practical  farmer  to  know  that  the  iw6t  is  indifputably 
eftabliflied,  and  that  it  is  in  every  one's  power  to  fatisfy  bim- 
ielf  OD  the  point. 

It  is  noticed  farther,  that  many  farmers  have  fielt  them- 
felves  difappointed  in  not  havinfir  their  wheat -crops  clear  of 
iiaaut,  after  having  been  at  ue  trouble  and  expence  of 
chanffing  the  feed,  and  even  walhtng  and  fteeping  or  brink, 
ing  tnat  feed,  not  being  aware  of  the  infedious  nature  of 
rthe  difeafe  againft  which  they  were  guarding ;  and  that  the 
very  means  they  were  taking  to  clean  the  feed,  were  alfo  per- 
haps the  means  of  inoculating,  impregpnating,  or  infe6iing 
it  with  the  fmutty  matter.  For  after  the  operation  of  fteep- 
ing or  pickling  is  performed,  the  feed  is  generally  fpread 
out  on  the  barn-floor  to  drain,  and  probably  on  the  very 
fame  floor  where  imutty  wheat  had  prerioufly  been  threfhed 
out ;  or  perhaps  the  feed  is  put  up  into  facks  in  which  had 
been  fmutty  wheat  but  a  (hort  time  before.  The  inocular 
.tion  or  infection  is  then,  it  is  faid,  complete ;  the  feed  is 
fown ;  the  produce  will  inevitably  and  invariably  prove 
fmutted ;  and  the  farmer  naturally  feels  himfelf  difappointed, 
after  all  his  attention,  trouble,  and  expenditure.  It  would 
alfo,  it  is  faid,  be  prudent  in  every  farmer  to  fee  to  the 
wafliing  and  fteeping  or  pickling  the  feed  himfelf,  for  if  he 
truft  that  operation  to  fervants,  he  will  generally  find  himfelf 
difappointed. 

It  has  been  known  that  fome  farmers  fow  the  fame  wheat 
for  a  fncceflion  of  years,  and  with  very  little  preparation  or 
cleaning  of  the  feed,  yet  have  no  fmut  in  their  crops ;  and 
fo  they  may  with  fafety  continue  to  do,  fo  long  as  they  keep 
dear  of  the  infe£Uon,  by  not  borrowing  or  lending  facks, 
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bv  chanee  of  bam,  cf  implements,  or  of  other  thinfft  cm* 
ployed  about  it.  It  is  fuggefted,  that  the  infe£tion  m  alfo 
fometimes  probably  carried  from  the  bam-do«r,  when  tke 
dung  is  taken  green  to  the  fields,  without  being  property 
turned  and  fermented*  It  is  Hkely  too,  it  is  faid,  that 
there  are  various  other  ways  by  which  the  infedion  is  com- 
municated, but  which  the  careful  farmer  will  guard  againft, 
when  he  becomes  more  fenfible  of  the  contagious  nature  of 
the  difeafe. 

In  the  refult  of  two  experimental  triab,  which  were 
made  in  the  years  1807  and  1808,  on  the  fame  farm,  under 
the  patronage  and  infpe6Hon  of  the  noble  owner,  there  is 
much  certainty  and  fatisfafiion  afibrded  on  this  important 
and  interefting  fubjedl. 

In  the  firft  trial,  it  is  faid  that  in  the  antumri  of  the  pre- 
ceding year,  his  lordihip  bought  a  peck  of  very  fmutty  dif- 
eafed  wheat  from  a  neighbouring  farmer,  who  had  that  year 
great  lofs  in  his  crop  from  fmut.  A  piece  of  land  was  then 
let  apart  for  the  trial ;  one  half  of  the  wheat  was  fown  in  the 
ftate  in  which  it  was  bought,  and  the  refult  proved,  it  is  faid, 
as  might  be  expeded,  two-thirds  of  the  produce  being  fmut. 
The  other  half  peck  was  waflied  as  clean  as  poffible^  chang- 
ing the  water  three  times,  and  then  put  into  a  brine  or  ftecp 
ftrong  enough  to  carry  a  new-laid  egg,  in  which  it  remained 
two  hours,  being  ftirred  up  twice  in  the  courfe  of  that  time; 
when  taken  out  it  was  dufted-  over  with  quick-lime,  and 
fown  on  the  other  half  piece  of  land :  the  refult,  it  is  faid, 
proved  entirely  fatisfadory,  as  it  produced  a  full  crop  of 
fine  wheat,  without  a  fingle  ear  of  fmut. 
'  In  the  fecond  trial,  in  the  preceding  autumn  alfo,  hit 
lordfliip,  by  way  of  change  in  the  feed-grain,  had  the  whole 
of  bis  feed^ wheat  from  Dunftable :  it  was  fine,  it  is  faid, 
and  perfe£kly  free  from  fmut.  Six  ears  of  the  fmufty  kind 
were  faved  from  the  crop  of  the  preceding  year's  trial ; 
they  were  put  into  a  fmall  bag,  and  rubbed  therein ;  the 
fmutty  grain  was  then  carefully  fhook  out  of  the  bag,  fo 
that  there  only  remained  the  black  duft :  a  quart  of  Dun- 
ftable wheat  was  then  taken,  and  although  perfedly  dean 
at  the  time,  was  waflied  in  three  waters,  and  then  put  into 
the  fmutty  bag  for  the  purpofe  of  inoculation,  or  being  inv> 
pregnated  with  the  infedyon ;  it  was  ihook  in  the  bag,  in 
which  it  remained  two  days,  and  was  afterwards  fown.  The 
refult  is  ftated  to  have  been  highly  fatisfa^tory  in  proting 
the  effie6i  of  inoculation,  as  a  very  great  proportion  of  the 
produce  was  entirely  fmut ;  while  out  of  twenty  acres  fown 
with  the  fame  feed-grain  not  inoculated  or  infe^ed  by  the 
fmutty  matter,  not  one  fmutty  ear  was  found,  although  care- 
fully examined  exprefsly  for  that  purpofe. 

Thefe  trials  are  faid  to  be  known,  and  to  have  been  feea 
by  many  farmers  and  other  perfons  in  the  neighbourhood. 
And  that  the  inoculated  wheat,  on  being  cut  and  carefully 
threflied  out,  was  kept  for  the  purpofe  of  being  (hewn  to 
any  perfon  who  might  think  it  worth  while  to  examine  it. 

It  is  further  noticed,  that  fince  the  advance  in  the  price 
of  fait,  the  expence  of  good  brine  for  fteeping  or  pickling 
feed-wheat  has  become  a  confideration  to  farmers,  and  that 
in  confequence,  various  fubftitutes  have  been  adopted,  fre- 
quently not  efficacious. 

It  is  thought  too,  that  it  would  be  very  advifable,  in  ad- 
dition to  all  other  precautions,  that  the  feed  fliould  be  well 
waflied,  and  all  the  refufe  fcummed  oft'  from  the  furface  of  the 
liquid  made  ufe  of  for  that  purpofe. 

The  above  obfervations  and  refults  are  ftrongly  enforced, 
and  fliewn  to  be  corre£i  by  the  following  ftatement.  In  the 
autunui  of  1805,  after  having  finiflied  the  wheat-feeding  on 
the  above  farm,  a  neighbouring  farmer  was  advifed  to  fend 
for  the  fieep  or  pidue  which  was  left.     He  has  fuffered 
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m«ch  io  feiMer  fetn  from  the  finttfc»  and  ptefioas  to  hit  other  (mail  field  kindst  it  has  beeo  noticed  by  a  Ute  writer 

ibodiDgforthepickkshadthatTearfownhiuf  of  hisfrfieat-  <m  agriodtural  chemiftryi  that  there  are  different  prepara- 

feed  hrmdfx  ftceped  in  hb  ufiuuwwf}  the  remainder  of  the  tions  and  menftrua  of  tte  chemical  kind  which  render  tiie 

fised  waa  weU  warned*  was  fteeped  or  pickled)  and  proper  procefs  of  fprouting^  or  germination  much  more  rapid  than 

precautiona  taken  in  the  manner  direded  above;  the  reiult  ufual,  when  the  feeds  have  been  fteeped  in  them.    As  ta 

waa  quite  fatis&Aory,  as  the  crop  finom  the  firft  fown  feed  thefe  cafes  the  feed-leaves  are  quickly  protruded  and  pro- 

proved  fall  of  fimit  {  whereas  there  waa  not  one  fmntty  ear  duced,  and  more  fpeedily  perform  their  fundionst  it  was 

to  be  fimnd  among  that  of  the  latter  fown  feed.  propofed  as  a  fabjeA  of  experiment  to  examine  whether 

On  the  nature  and  caufes  of  the  difeafe  there  are  fo  many  fuck  menftrua  and  preparations  might  not  be  ufeful  in  raif- 
notions  and  opinions,  thatf  it  is  faid,  one  farmer  fits  down  ing  the  turnip  in  a  more  Ipeedy  manner  to  that  ftate  in  which 
contented  wiUi  his  crop  of  difeafed  wheat,  under  the  idea  it  would  be  fecure  agrainft  the  attacks  of  infers,  efpedally 
that  it  haa  been  caufed  by  foraething  permcious  in  the  at-  the  Aj,  which  is  fo  <kftrudive  to  it ;  the  refuit,  however,  ic 
mofphere  |  another  thinks  that  it  is  owing  to  the  nature  of  is  Csio,  proved  that  the  practice  vras  inadmifible ;  as  feeds  fo 
the  foil,  wUch  he  concludes  to  have  always  grrown  finutty  treated,  though  they  germinated  much  quicker,  did  not  pro- 
wheat  I  and  a  third,  who  is  better  informed  on  the  matter,  duce  healthy  plants,  and  often  died  foon  after  fprouting. 
conceives  that  it  proceeds  from  the  feed,  which,  though  In  the  month  of  September  1807,  radim-feeds  vrere 
brought  from  a  diftant  diftriA  for  the  fake  of  diange,  and  fteeped  for  twelve  hours  in  a  folution  of  chlorine,  and  fimi- 
amearing  to  be  pure  feed,  yet  was  the  means  of  aSbrding  lar  feeds  in  very  diluted  nitric  add,  in  very  diluted  fulphatic 
toe  fmut,  contends  that  it  is  of  no  ufe  to  change  the  feed,  acid,  in  weak  folution  of  oxyfulphate  of  iroA,  and  fome 
aa  he  is  itill  liable  to  get  fmutty  wheat :  various  other  caufes  in  common  water.  The  feeds  fteeped  in  folutions  of  chl<^ 
of  the  difeafe  are  alfo  maintained  by  others,  which  need  not  rine  and  ox^ulphate  of  iron,  threw  out  the  germ  in  two 
be  here  noticed.  days ;  thofe  in  nitric  acid  in  three  days,  in  fulphuric  acid  in 

It  is  confequently  concluded,  that  it  has  furprifed  the  five  days,  and  thofe  in  common  water  in  feven  days.    But^ 

writer  much,  that  fienfible  pradical  farmers  and  agricul-  it  is  faid,  in  the  cafes  of  premature  germination,  though  the 

turalifts  fhould  ftill  remain  fo  greatly  prejudiced,  even  againft  plume  was  very  vigorous  for  a  fhort  time,  yet  it  became  at 

their  own  interefts,  as  not  to  endeavour  to  eradicate  or  re-  the  end  of  a  fortmght  weak  and  fickly ;  and  at  that  period 

move  this  pemidous  difeafe,  when  it  is  certainly  within  their  lefs  vigorous  in  its  rrowth  than  the  fprouts  which  had  been 

power  fo  to  do.   The  means  by  which  it  is  thought  poffible  natunuly  developea,  fo  that  there  can  be  fcarcely,  it  is 

to  accompliih  fo  deiirable  an  objed,  are,  it  is  faid,  JlHt  to  thought,  any  ufeful  application  of  thefe  experimental  trials. 

impreCi  on  the  minds  of  all  fuch  perfons,  that  the  difeafe  Too  rapid  growth  and  premature  decay  feem  invariably>  it 

onginates  with  the  feed ;  fectmdh^  that  it  is  in  a  high  degree  is  fuppofed,  connc^bd  in  organized  ftrudures ;  and  tliat  it 

inmoious ;  and,  iksrtliy,  that  the  fame  preventive  and  cure  is  only  by  following  the  (lew  operations  of  natural  caufes* 

are  to  be  effeded  by  proper  care  and  attention  to  the  efta-  that  we  are  capable  of  making  improvements.  See  TuRKtp« 

blilhed  pra6Uces  of  well  waihing,  and  brining,  fteeping,  or  Ffy* 

picklinflT  the  feed.  However,  if  the  refult  of  thefe  trials  fhould  be  confirmed 

In  fhort,  there  has  been  fuch  a  variety  of  contradi6lory  by  £tfther  ones,  and  more  full  and  complete  exoerience,  al- 

opinions  and  condufions  entertained  in  relation  to  the  ufe  though  fteeping  feeds  of  thefe  kinds  in  thefe  forts  of  pcei. 

and  eflieacy  or  advantage  of  fteeping  and  preparing  feed-  parations  may  not  be  capable  of  bring  ufefuUy  had  recourfe 

grain,  that  nothing  coiud  hitherto  fcarcely  be  attempted  or  to  in  the  above  intention,  it  may  often  be  benefidal  for  oro- 

eftablifked  upon  any  thing  like  a  fatisfti6kory  or  fcientific  moting  the  healthy  fprouting  and  early  growth  of  Uiele 

bafis  s  but  the  refult  of  the  whole  of  what  has  been  ftated  and  many  other  forts  of  fmall  feeds  in  very  dry  times  and 

from  the  above  experiments  and  trials  vrould  feem  to  direft  hot  parching  feafons,  as  well  as,  in  comflK>n  vrater,  for 

and  lead  to  greater  corrednefs  and  certainty  in  the  prindples  clearmg  them  of  various  forts  of  extraneous  matters  msd 

and  pradices  which  are  to  be  purfued,  as  it  fhews,  that  the  light  imperfeft  feeds.    Many  of  the  preceding  obfervatioiia 

difeafe  to  be  guarded  agrinft  by  them  is  of  a  very  infedious  may  be  applied  with  advanti^  by  the  gardener,  in  fteeping 

kind,  even  when  in  the  fmalleft  and  moft  minute  portions  peas  and  beans,  &c.  as  well  as  the  nuts,  kernels,  and  ftma 

of  the  feed*grain,  and  probably  that  the  infeftion  lies  in  the  of  many  diffefent  forts  of  plants  and  fruits, 

black  powdery  matter  which  adheres  to  the  grain ;  confe-  STEEPLE,  an  appends^  generally  raifed  on  the  vreftem 

quently  that  every  fort  of  wafhing,  fteeping,  and  perhaps  end  of  a  church  to  hold  the  bells. 

rubbing,  may  be  of  fome  benefit,  bnt  efpecially  the  two  Steeples  are  denonsinated  from  their  form,  dther  j^ir«r« 

firft,  when  performed  with  fufficient  care,  attention,  and  or  toweri*    The  firft  are  fuch  as  afcend  continually,  <&nl- 

caution  in  every  way«  and  for  a  proper  length  of  time,  nifhing  dther  conically  or  pynmidically. 

When,  in  fpite  of  all  fuch  care  and  precaution,  fome  ears  The  latter  are  mere  parauelepipedB,  and  are  covered  at  top* 

of  a  crop  may  become  difeafed,  it  muft  be  the  confequence  platform  like. 

of  fome  minute  particles  of  this  black  powdery  material  ftill  In  each  kind,  there  is  ufually  a  fort  of  vrindows,  or  apcr« 

adhering,  in  defiance  of  every  effort  for  their  removal,  to  the  tures,  to  let  out  the  found ;  and  fo  contrived,  at  the  uune 

feed-grain.  time,  as  to  drive  it  down. 

The  acddental  occurrence  of  the  difeafe  in  fuch  cafes,  Mafine,  in  his  treatife  of  bells,  treats  likewife  of  fteeples. 

may,  however,  as  has  been  feen,  fometimes  origrinate  from  The  moft  remarkable  in  the  world  is  that  at  Pifa,  which 

incaution  and  the  imperfed  execution  of  the  means  which  leans  all  to  one  fide,  and  appears  every  moment  ready  to  fid! ; 

are  made  ufe  of  for  the  pnrpofe,  in  the  bams  or  other  fimi-  yet  is  in  no  danger.     This  odd  difpofition,  he  obferves,  ia 

lar  places,  as  well  as  from  flight  portions  of  the  powdery  not  owing  to  a  fhock  of  an  earUiquake,  as  is  mierally 

fubftance  bring  incautioufly  carried  or  conveyed  into  the  imagined ;  but  was  contrived  fo  at  firft  by  the  architect ;  aa 

fields  in  a  variety  of  different  ways,  as  by  the  facks  with  is  evident  from  the  ceilings,  windows,  doors,  ftc.  vriiich  ar^ 

the  grain,  the  hoppers,  the  feed-lips,  and  numerous  other  all  in  the  level, 

modes.  STEER,  Httg-finr.    See  Hoo  and  Ox. 

In  regard  to  the  ufe  of  fteepmg  feeds  of  the  turnip  and  STEERAGE,  in  a  St^  that  part  of  the  fhip  dmfk 
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ikittk  tsBer  traverfa  betweei  6cckM.   tn  merdiittt-fliiptt  born  at  Poplar  in  the  year  1735  or  t7|6»  was  the  fen  of  in 

kn  the  Ipace  between  the  companion-ladder  and  captain's  £aft  India  captain,  afterwiu^  a  diredor  of  the  company, 

dbia.    In  brge  fliipf  of  war,  it  it  nfed  af  a  haU,  through  The  fnbjed  0/  this  article  received  the  elemenu  of  his  edu* 

itodi  it  is  neceffiry  to  pafs  to  or  firom  the  great  cabin,  cation  at  Kinjrfton-upon-Thames,  and  he  had  Gibbon,  the 

h  fflerehaBt-fiups,  it  is  generally  the  habitation  of  the  in*  celebrated  hiftorian,  for  his  fchool-fellow.     From  hence  he 

bnt  olners  and  Ibip's  crew.  went  to  Eton,  nnd  in  a  few  years  was  admitted  a  fellow 

Stbsaob,  in  $M  LoBgMajif  is  alfo  ufed  to  ezpreft  die  commoner  of  Kin^s  coMege  Cambridge,  )uid  having  ac 

fSati  of  the  hefan :  and  hence  quired  a  large  portion  of  daffical  literature,  with  a  general 

^ttnge-mmy  h  that  degree  of  progreffive  mbti^m  commu-  tafte  for  kanied  purfoits,  he  devoted  his  time  and  fortune  to 

seated  to  a  (hip,  by  which  flie  becomes  fufoeptibfe  of  the  the  ftudy  and  coueAion  of  books. 
fSA  of  the  helm  to  govern  her  conrfe.  On  the  firft  eftabliflunent  of  the  £flez  militia  he  accepted 

ST££RING>  in  NawgaAonf  the  art  of  direding  a  IhipH  a  commiffion,  but  he  fpent  the  concluding  years  of  his  Hie 

nv  from  one  place  to  another,  by  means  of  the  helm  and  in  almoft  total  feclufion  from  the  world,  feldom  mingling 

rsner,  or  of  applying  the  efforts  of  the  helm  to  regulate  with  fociety,  but  was  found  either  in  the  (hops  of  book* 

hercoorfe  when  flie  advances.  fellers,  in  the  Shaklpeare  gallery,  or  in  the  morning  oon- 

He  k  held  the  heft  fteerCioian,  who  ufes  the  leaft  motion  verfations  of  fir  Jofeph  Banks, 
h  pnttiBg  the  helm  over  to  and  again,  and  who  keeps  the        Although  not  an  original  vmter,  he  deferves  a  place 

lip  faeft  mm  nu^g  yaws  ;  that  is,  from  running  u  and  among  the  chief  literary  charafters  of  the  age,  coLfidering 

oot  the  works  which  he  iUuftrated,  and  the  learning,  faffactty. 

For  this  pnrpofe  the  helmfman  (hould  ^ligently  watch  tafte,  and  general  knowledge  which  he  conftanUy  exhibited 

the  nofcments  of  the  head  by  the  land,  clouds,  moon,  or  in  hn  writings.    With  a  great  verfatility  of  talents,  he  was 

tan;  becufie,  although  the  courfe  is  in  general  regulated  eminent  both  by  his  pen  and  pencil ;  but  his  chief  excellence 

by  conqnis,  yet  the  vibrations  of  the  needle  are  not  fo  lay  in  his  critical  knowledge  of  an  author's  text ;  and  the 

quicUy  perceived,  as  the  falltes  of  the  (hip's  head  to  the  beft  fpecimen  which  he  gave  of  his  great  talents  is  Us  edition 

figiit  or  left,  which,  if  not  iaunediately  reftrained,  will  ac-  of  the  works  of  Shaklpeare,  in  vmich  he  is  faid  by  com- 

n additional  velocity  in  every  inilant  of  their  motion,  and  petent  fudges  to  have  left  all  competitors  far  behind  him. 

d  a  more  powerful  impulfe  of  the  helm  to  reduce  He  had  ftudied  the  age  of  Shakfpeare,  and  employed  a  very 

te ;  the  appli»tion  of  winch  will  operate  to  turn  her  large  portion  of  his  me  in  becoming  acquainted  with  thie 

kid  tt  far  on  the  contrary  fide  of  her  courfe.  writings,  manners,  and  laws  of  that  period,  as  well  as  the 

Tbe  phrafei  nfed  in  fleering  a  ihip,  vary  according  to  the  provinciid  peculiarities,  whether  of  language  or  cuftoms» 

idition  of  the  wind  to  her  courfe.     Thus,  if  the  wind  is  which  prevailed  in  different  parts  of  the  kingdom,  but  more 

Jaretlargt,  the  phrafes  ufed  by  the  pilot  or  officer  who  particnlarly  in  thofe  in  which  Shakfpeare  paffed  the  early  yeara 

{nprnntefidt  the  fteerage,  are  fort,  Jtarloari^  and  fitadj ;  of  his  life.     He  was  continually  increafing  this  ftore  of 

v&di  fee  refpedively.     The  firft  is  intended  to  dired  the  knowledge  by  the  acquifition  of^  the  obfolete  publications 

iUp'i  ooorfe  farther  to  the  right ;  the  fecond  is  to  guide  of  a  former  aige,  to  obtain  which  he  fpared  no  expence. 

kr  ftfther  to  the  kft ;  and  the  laft  is  defigned  to  keep  her  His  critical  fagacity  and  obfervation  were  conftantly  em* 

cnAlT  to  the  line  on  which  flie  advances,  according  to  her  played  in  caUing  forth  the  hidden  meanings  of  the  dramatic 

pcCcijbed  comfe.   The  excefs  of  the  firfl  and  fecond  move-  ba'^.     In  preparing  his  laft  edition  for  the  prefs,  he  gave  a 

ttttt  ii  ciDed  hardnhporti  and  bard-a-Jtarboard ;  the  former  very  finortdar  example  of  diligence  and  perfeverance.     To 

of  vMi  givet  the  greateft  poffible  inctination  to  the  rig^t,  this  wool  he  exclufively  devoted  a  period  of  full  eighteen 

and  tbe  latter  an  equal  tendency  to  the  left.  months,  during  which  he  left  his  houfe  at  Hampftead  every 

Iff  on  tbe  contrary,  the  wind  h  fomi  or  fcantf  the  phrafes  morning  at  one  o'clock,  and  coming  to  London,  without 

■e^  drntt  and  no  nearer}  the  firft  of  which  is  the  order  any  regard  to  the  v^ather,  or  the  Teafon  of  the  year,  he 

to  knp  her  dofe  to  the  wind ;  the  fecond,  to  retain  her  in  found  a  proof-fheet  of  Shakfpeare  ready  for  his  perufal  and 

V  prdeat  fituation ;  and  the  third,  to  keep  her  fails  full,  correction.    Thus,  while  the  printers  flept  he  vras  awake,  by 

ott  YviLL^emi4j.    See  alfo  Comd.  v^ich  means  he  completed  in  about  the  time  already  men- 

^^ibip  of  war,  the  exercife  of  fleering  a  fliip  is  ufually  tinned  his  fplendid  edition  of  the  works  of  Shakfpeare,  in 

wnded  amongft  a  numbar  of  the  moft  expert  failors,  who  15  vols,  odavo. 

^|d  tbe  hehn  in  their  turns ;  and  are  accordingly  called        Mr.  Steevens  died  in  the  year  1800,  at  the  age  of  about 

{^"^»  from  the  French  term  timomerf  which  fignifies  6c  years.    He  bequeathed  his  valuable  copy  of  Shakfpeare, 

•■Jj^"-  iUuftrated  with  1500  prints,  to  lord  Spencer ;  his  Hogarth, 

Toe  fteerage  is  conftantly  fnpervifed  by  the  quarter-  which  was  perfe^  with  the  exception  of  two  prints,  he  be- 

jwi,  who  aUb  attend  the  helm  by  rotation.    In  merchant-  queathed  to  Mr.  Windham ;  and  his  correded  copy  of  Shak- 

1^  etery  feaman  takes  his  turn  in  this  fervice,  being  di*  fpeare,  vrith  aoo  guineas,  he  ^kft  to  Mr.  Read,  at  whofe 

11^  tbciem  by  the  mate  of  the  watch,  or  fome  other  cfuuotbers  he  always  corre&ed  the  prooft  of  his  work  in  the 

•■cer.    Falconer.  filence  of  night. 
For  tbe  theory  and  effeA  of  fteering,  fee  Sailiko,        Mr.  Steevens  was  a  man  of  great  wit,  and  indulged  his 

R**  *c-  propenfity  freely,  not  only  in  converfation,  but  in  Tarioua 

^^ttaiao-IFW,  in  Sbip^BmlSng^  the  vriieel  on  the  quar-  other  modes  in  which  he  threw  ri^cuk  upon  fonie  of^  his 

^"^j  to  which  the  ttUer-rope  is  conneded  by  a  fufficient  antiquarian  friends,   whom  he  was  fond  of  leadin|^   into 

j^Jw  of  turns  round  its  barrel,  by  turning  of  which  the  errors.     "  His  fatire  was  fevere  and  not  ^^h^  ™^Cpity, 

«« It  moved  firom  one  fide  to  the  other  with  the  greateft  and  his  charader  feems  to  have  been  far  nrom  amiaUe, 

*«n<^  though  he  is  Caid  to  have  been  bountiful,  on  many  occmfions^ 

bTEERISH,  in  Rural  Economy,  a  term  applied  to  to  perfons  in  diftrefs."    He  was  indefatigable  m  every  thing 

im. : ..  which  he  undertook,  but  fubjeA  to  capnce  m  hia  hahit%  and 

attachments. 

Shakfpeare,       STEEVING,  or  Siiviso,  in  Sea  X«v«^e,   denotes 

tht 
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the  eleTation  of  a  (hip'fl  cathead  or  bowfprit  above  the  fteni) 
or  the  angle  which  either  makes  with  the  horizon. 

Stieving,  in  Merchant  Ships,  is  ufed  for  the  flowing  of 
.  cotton  or  wooly  by  means  of  fcrews^  to  force  it  clofe  to- 
gether. 

STEFANO.  called  //  FloreratM,  in  B'u^aphy^  is  the 
only  one  of  Giotto's  fcholars  w(io  aimed  at  iometfaiog  be- 
yond the  mere  imitation  of  his  mafter,  whom,  according  to 
Vafariy  he  furpaffcd.  He  was  bom  at  Florence  in  1301, 
and  was  the  grandfen  of  Giotto,  by  a  daughter  called  Ca- 
terina.  He  was  the  firft  who  attempted  forefhortening ; 
and  if  he  failed  of  complete  fuccefs,  he  certainly  correfted 
perfpe6live,  and  gave  more  varied  turns,  more  character, 
and  greater  vivacity  to  heads.  His  mod  accredited  works 
in  the  church  of  Afa  Cceli  at  Rome,  Sta.  Spirito  at  Flo- 
rence, and  elfewhere,  are  no  more.  No  authentic  work  of 
his  remains,  unlefs  we  except  a  Madonna  in  the  Campo 
Santo  at  Pifa,  undoubtedly  in  a  greater  ftyle  than  the 
works  of  his  mailer^  but  retouched.  He  died  in  1350, 
aged  49.     Fufeli. 

Stefano,  Tomaso,  according  to  Baldiuucci,  was  the  Con 
and  difciple  of  the  foregoing  artift,  and  born  at  Florence  in 
1324.     He  acquired  tne  name  of  II  Giottino,  from  the 

freat  refemblance  of  his  works  to  thofe  of  Giotto.  A 
ieta,  which  ftill  remains  of  him  at  S.  Remigio  at  Florence, 
and  fome  frefcoes  at  Aflifi,  bear  indifputable  marks  of  that 
ftyle.     He  died  at  Florence,  at  the  age  of  52. 

STEFFANI,  Agostino,  a  difciple  of  the  elder  Ber- 
nabei,  was  bom  in  165^.  Though  Walther  and  moft  of 
the  Germans,  who  wim  to  rank  him  among  their  country- 
men, fay  that  Leipfig  was  the  place  of  his  birth;  yet 
Handel  and  the  Italians  make  him  a  native  of  Caftello 
Franco,  in  the  Venetian  ftate.  He  was  a  chorifter  at  St. 
Mark's  during  his  youth,  where  his  voice  was  fo  much  ad- 
mired by  a  German  nobleman,  that,  obtaining  his  difmiflion, 
he  took  him  to  Munich  in  Bavaria,  and  had  him  educated, 
not  only  in  mufic  under  the  celebrated  Ercole  Bernabei,  but 
in  hterature  and  theology  fuf&cient  for  prieft's  orders ;  in 
confequence  of  which,  after  ordination,  he  was  diilinguifhed 
by  the  title  of  abate,  or  abbot,  which  he  retained  till  late 
in  life,  when  he  was  ele6led  bifhop  of  Spiga. 

In  1674,  at  the  age  of  19,  he  publifhed  his  «  Pfalms,** 
in  eight  parts.  He  likewife  publiflied  <<  Sonate  a  4  Stro- 
menti ;"  but  his  chamber  duets  are  the  moft  celebrated  of 
his  works,  and,'  indeed,  of  that  fpecies  of  writing.  In  his 
little  traA,  "  Delia  certezza  Dei  principij  della  Mufica,'* 
he  has  treated  the  fubjed  of  mufical  imitation  and  exprefiion, 
according  to  P.  Martini,  like  a  philofopher,  and  agreeable 
to  mathematical  principles.  This  work,  written  in  Latin, 
which  we  have  never  feen,  was  held  in  fuch  high  eftimation 
in  Germany,  that  it  was  tranflated  into  the  language  of  that 
country,  and  reprinted  eight  feveral  times.  WSther  and 
Marpurg  have  given  the  ToUowing  lift  of  Italian  mufical 
dramas  or  operas,  which  the  admirable  Steftani  fet  for  the 
court  of  Hanover,  where  he  refided  many  years  as  maeftro 
di  capella :  «  Aleffandro,"  «  Orlando,'*  "  Enrico,'*  «  Al- 
cide,"  «  Alcibiade,"  ««  Atalanta,"  and  «  II  Trionfo  del 
Fato  ;"  which  were  afterwards  tranflated  into  German,  and 
performed  to  his  mufic,  between  the  years  1695  and  1 699, 
at  Hamburgh.  About  the  year  1724  he  quitted  the  court 
of  Hatiover,  when  he  is  faid  to  have  refigned  his  office  as 
maeftro  di  capella  in  favour  of  Handel.  He  was  eleded 
honorary  prefident  of  the  Academy  of  Ancient  Mufic  in 
London.  In  1729  he  went  into  Italy,  to  fee  his  native 
country  and  relations,  but  returned  the  next  year  to  Ha- 
nover. However,  foon  after,  having  fome  bufinefs  to 
tranfaft  at  Franckfort,  he  was  there  leized  with  aa  indif- 
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pofitioo,  of  which  in  a  few  days  he  died*  at  near  fourfcore. 
There  are  perhaps  no  compofitions  more  correal:,  or  fugues 
in  which  the  fubje&s  are  more  pleafing,  or  anfwers  and  imi- 
tations more  artful,  than  are  to  be  found  in  the  duets  of 
Steffani,  which,  in  a  colle^ion  made  for  queen  Carolines 
and  now  in  the  pofleffion  of  his  majefty,  amount  to  near  one 
hundred.  The  gpreateft  fingers  of  Italy  during  the  laft. 
age  ufed  to  exercife  themfelves  in  thefe  duets,  as  folfeggi. 
Mrs.  Ame,  the  widow  of  Dr.  Arne,  and  fcholar  of  Gemi- 
niani,  who  fung  in  feveral  of  Handel's  latter  operas,  has 
frequently  affured  us,  that  fiie  had  often  heard  Senefino,  the 
Strada,  and  other  eminent  opera  fingers,  fing  them  during 
their  morning  ftudies.  They  were  then  in  the  beft  melody 
of  the  times  ;  but,  at  prefent,  there  are  very  few  pafTagea 
which  opera  fingers  would  be  likely  to  meet  with  in  their 
parts  of  the  operas  of  the  prefent  day. 

STEFFT,  in  Geography f  a  town  of  Germany,  in  the 
principality  of  Anlpach;  3  miles  S.S.W.  of  Mayn- 
bernheim. 

STEG,  in  Rural  Economy y  a  provincial  term  fometimes 
applied  to  a  gander.  Stegs  which  are  of  fome  age  are  al- 
ways better  than  fuch  as  are  too  young,  in  the  management 
of  geefe  and  their  young  flocks. 

STEGANIA,  in  Botany^  fo  named  by  Mr.  R.  Brown» 
from  TiyoMiu  clofely  covered^  is  a  genus  of  ferns,  feparated 
by  that  learned  botanift  from  JBUchwism  and  PteriSf  in  hia 
Prodr.  Nov.  Holl.  v.  i.  152.  Its  charader  is  made  to 
confift  in  the  linear  ail'emblages  of  capfules.  Sort,  covering 
the  frond,  or  the  contraded  frudifying  portions  of  it,  en- 
tirely, the  invoiucrum  being  nurginsd,  opening  at  the  inner 
edge,  and  uninterrupted.  The  habit  of  the  genus,  of  which 
eight  New  Holland  fpecies  are  defined  in  the  work  above 
cited,  is  faid  to  be  hke  Blechnum,  while  the  chara6ier  is  not 
always  diftinguifhable  from  that  of  Pierit.  It  is  hinted  that 
Blechnum  ioreale,  FL  Brit.  11351  ^^^  Pterii  crifpat  ibid. 
1 137,  may  perhaps  belong  to  Steganta.  A  genuine  example 
of  this  genus  is,  however,  Onoclea  nuda^  LabiU.  Nov. 
Holl.  V.  2.  96.  t.  246.  Blechnum  procerum^  ibid.  t.  247* 
Steganla  procera,  Br.  n.  8,  feems,  bv  the  figure,  to  be  a 
resd  Blechnum,  the  infertion  of  the  invoiucrum  being  not 
ftridly  marginal,  fcarcely  more  fo  indeed  than  in  J9.  horeaJe^ 
of  whofe  genus  we  cannot  entertain  a  doubt.  In  this  ftate 
of  tilings  we  hefitate  to  adqiit  Steganta,  left  all  its  fpecies, 
if  examined  at  a  proper  period  of  growth,  ftiould  prove  to 
have  an  invoiucrum  not  originating  from  the  margin,  how- 
ever near  that  part  it  may  be  inferted. 

STEGANOGRAPHY,  Inyetwy^a^**,  formed  of  n- 
y»voif /ecretf  ^xkd  y^(puf  I  write,  the  art  of  fecret  writing, 
or  of  writing  in  cyphers ;  known  only  to  the  perfons  corre- 
fponding.     See  Ciphsr  and  Deciphering. 

STEGEBORG,  in  Geography,  a  town  of  Sweden,  in 
Eaft  Gothland ;  8  miles  N.  of  Caimar. 

STEG  EN,  a  town  of  Norway,  in  the  diocefe  of  Dron- 
theim;  100  miles  N.  of  Drontheim, — Alfo,  a  town  of  the 
duchy  of  Holftein;  15  miles  S.E.  of  Braemfted. — Alfo,  a 
fmall  ;fland  in  the  North  fea,  near  the  coaft  of  Lapland. 
N.  lat.  67^  id. — Alfo,  a  town  of  Pruffia,  in  the  province 
of  Natangen  ;  24  miles  S.  of  Brandenburg. 

STEGNOSIS,  STEyyocTK,  an  obftru£iion  of  any  natural 
difcharge,  efpecially  that  by  the  pores. 

STEGNOTICS,  Snyyorixa,  formed  from  r«y«,  con/tipo^ 
I  clofe,  in  MeiScine,  remediep  proper  to  clofe  and  ftop  the 
orifices  of  the  veifels,  or  emun6^ories,  when  relaxed* 
ftretched,  lacerated,  &c. 

Such  are  pomegranate  leaves,  red  rofes,  plantain  leavea» 
tormentil  roots,  &c.  Stegnotics  are  proper  in  the  h«mor- 
boidsy  and  other  fluxes  of  blood* 

STEGOSIA, 
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STEGOSIA,  in  Boianyy  fo  called  by  Loarnro,  FL 
Cocliinch..5i9  from  rcyo^*  a  rwU  is  ag«tius  of  graifes  efta« 
bliflied  by  that  autkor,  whicQ  proves  not  diltinA  from 
RoTTBOLLiA.  (Sce  that  article.)  The  original  fpecimen 
of  Loiireiro's  only  fpeciet^  fent  by  him  to  fir  Jofeph  Banks, 
was  found  by  Mr.  Brown  to  be  R.  exaiuaai  Linn.  SuppL 
1 14.     It  is  ufed  in  Cochinchba  for  thatch. 

STEIN*  in  Stbsn,  in  Commerce.     See  Stone. 

Stein»  in  Geography <»  a  town  and  fortrefs  of  Baden,  on 
the  eaft  fide  of  tl^  Rhme ;  4  miles  N.  of  Worms. — ^Alfo,  a 
town  of  the  duchy  of  Baden ;  9  miles  E.  of  Carlfruhe. — 
Alfo,  a  town  of  the  duchy  of  Carinthia,  with  a  citadel,  on  the 
Drave ;  2  miles  S.  of  Clagenfurt. — ^Alfo,  a  town  of  Saxony 9 
in  the  lordfhip  of  Schonburg ;  7  miles  S.E.  of  ZwicKau. 

Stkiw,  or  Kamnehti  a  town  of  the  duchy  of  Camiola, 
on  the  Feifbriz  ;  10  miles  N*  of  Laybach.  N.  lat.  46^  22'. 
E.  long.  32^  20'. 

St£IN  am  Rath  ^  town  of  Switzerland,  in  the  canton  of 
Zurich,  fituated  on  the  north  fide  of  the  Rhine,  at  the  weft 
extremity  of  the  lake  Zell,  with  a  bridge  ofer  the  river. 
This  town  was  furrounded  with  walls,  in  the  year  966,  by 
Burcard,  the  fecond  duke  of  Swabia,  who  endowed  it  with 
federal  privileges;  and  in  the  year  1005,  the  convent, 
founded  by  hu  confort  ai  Hohentweil,  was  removed  to 
Stein,  and  continued  in  thu  place,  under  the  government 
of  an  abbot,  till  the  time  of  tne  reformation.  In  1267,  the 
town  devolved  to  the  barons  of  Hohenklingen ;  and  in 
144.3,  ^^^^  ^^  ^^^  ^^  ^^^^  name,  which  is  ftiU  (landing 
above  the  town,  and  the  town  itfelf,  was  fold  to  the  Klin- 

Snberpr  family;  and  in  I457»  the  burghers  redeemed 
emfelves,  and  foon  after  entered  into  an  alliance  with 
Zurich  and  Schaff  haufen.  In  •  1 484,  referving  their  liberties 
and  privileges,  they  put  themfelves  under  the  protedion  of 
Zurich,  as  they  contmue  to  this  day.  At  the  period  of 
the  reformation,  Stein,  in  conjundion  with  moft  of  its  con- 
ventualifts,  embracing  Proteilantifm,  the  convent,  was  fe- 
gueftrated ;  and  in  I524»  Zurich  appointed  a  bailiff  to 
raperinte&d  and  eolleA  its  revenues.  The  high  and  low 
jorifdidion  is  lodged  in  the  town,  the  magiftracy  of  which 
tt  compofed  of  burghermafters,  and  a  council,  who  are  all 
natives,  and  of  its  own  nomination ;  excepting  the  judge 
and  his  weibel  or  feijeant,  who  are  appointed  by  the  city  of 
Zurich,  though  even  thefe  muft  be  burghers  of  Stein.  The 
fore-mentioned  feat  of  Hohenklingen  is  converted  into  a 
watch-tower,  and  the  caftellan  refides  in  it.  On  the  other 
fide  of  the  Rhine,  in  a  place  called  **  Burg,'*  oppofite  to 
the  town,  is  a  church,  feated  on  an  eminence,  and  belon^ng 
to  Stein.  Some  are  of  opinion  that  this  is  the  fcite  of  the 
caftk  of  a  Celtic  town,  called  <*  Gaunodurum,"  which  is 
fuppoCed  to  have  extended  to  the  village  of  Efchenz;  10 
miles  E.  of  Schaffhaufen.     N.  lat.  ^7^  39'.    £.  long.  8"  5<y. 

Stein,  a  town  of  Germany,  in  the  marj^raviate  of  An- 
fpach,  on  the  Rednitz ;  22  miles  E.N.E.  of  Anfpach^ 

Stein.     See  Stain. 

STEIN  A,  a  town  of  Bavaria,  in  the  biboprk  of  Bam* 
berg ;  6  miles  W.  of  Buig  Eberach. 

STEINACH,  a  town  of  the  duchy  of  Stiria ;  1 1  milct 
W.  of  Rottenmann..*-«^Alfo,  a  river  ot  Switzerlahfd,  which 
runs  into  the  lake  of  Conftance,  2  miles  W.  of  Rofchadu 
— AUb,  a  town  of  Bavaria,  in  the  bifliopric  of  Bamberg  ; 
'«  m3e9  N.N.E.  of  Burg  Eberach. 

StsinacH)  or  Sfadt  Steinacbf  z  town  of  Bavaria,  ia  the 
bifliopric  of  Bamberg ;  30  miles  N*  E.  of  Bamberg*  N.  lat. 
50*.  XT'.    E.  bng.  n®j7'. 

Steinacm,  a  tovm  A  the  duchy  of  WurEbuvg.;  5  miks 
N.  of  Munnerftatt. 

Stbinach,  l/tttcr^  a  town  of  Germaayf  10  the  princi* 
pality  of  Culmbach  f  c  miles  E*  of  Bayxeuth. 
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Stsinach,  a  river  of  Wurtemberg,  which  rifes  S.  of 
Neiffen,  and  runs  into  the  Neckar,  near  Nurtingen, — ^Alfo, 
a  river  which  runs  into  the  Maine,  i  mile  S.  of  Zeulen,  in 
the  bifhopric  of  Bamberg. 

Stsinach,  Marit,  a  town  of  the  duchy  of  Wurzbnrg ; 
3  miles  E.N.E.  of  Schweinfurt. 

STEINAKIRCHEN,  a  town  of  Anftria,  on  the 
Little  Erlaph ;  10  miles  S.  of  Ips. 

STEINAM  Anger,  or  Szomkab  Hely^  a  town  of 
Hunsrary,  built  on  the  ruins  of  an  ancient  Roman  town, 
called  "  Sabaria ;"  48  miles  S.  of  Vienna.  .N.  lat.  47^  qc/. 
E.long.  16^58'. 

STEINAU,  a  town  of  Silefia,  and  capital  of  a  circle, 
in  the  principality  of  Wohlau,  on  a  fmall  river  near  the  weft 
fide  of  the  Oder ;  containing  two  churches,  and  fome  manu- 
factures of  cloth.  It  has  had  the  misfortune  of  being  facked 
and  burned  in  feveral  fucceifive  wars ;  80  miles  W.N.  W.  of 
Wohlau.     N.  lat.  ji°  22'.    E.  long.  16°  25'. 

Stbinau,  or  Stxynawat  a  town  of  Silefia,  in  the  prin* 
cipality  of  Oppeb  ;•  22  miles  S.S. W.  of  Oppeln.  N.  lat. 
50*^  18'.    5.  long.  ?7°  18'. 

Steikau,  a  town  of  Germany,  in  the  county  of  Hanau 
Munzenbur^ ;  ifi  miles  S.W.  of  Fulda.-rAiro,  a  town  of 
Germany,  m  the  duchy  of  Bremen;  24  miles  N.E.  of 
C^llburg. — Alfo,  a  river  of  Silefia,  which  runs  into  the 
Neyffe,  oppofite  to  Lowin. 

STEINBACH,  a  town  of  Germany,  in  the  lordftiip  of 
Schwarzenber^ ;  r  miles  E.  of  Schainteld* — Alfo,  a  town 
of  Germany,  m  the  county  of  Henneberg ;  5  miles  E.  of 
Smalkalden. — Alfo,  a  town  of  Auftria ;  6  miles  S.  of  Steyr. 
— ^Alfo,  a  town  of  Germany,  in  the  principality  of  Naflau 
Dillenburg;  6  miles  N.N.W.  of  Dillcnburg. — ^Alfo,  a  town 
of  the  duchy  of  Baden  5  ^  miles  W.S,W.  of  Gerfpach. 

Steinbach^  Langen^  a  town  of  the  duchy  of  fiaden  $ 
3  miles  N.W.  of  Baden. 

5TEINBECK,  a  town  of  Pruffia,  in  Natangen ;  24 
miles  S.  of  Brandenburg. 

STEINBERG,  a  t9wn  of  Bavaria,  in  the  bifliopric  of 
Bamberg ;  3  miles  N.  6f  Cronach. — Alfo,  a  town  of  Weit- 
phalia,  m  the  county  of  Lippe ;  10  miles  E.N.E.  of  Lem- 
gow. — Alfo,  a  mountain  of  Weft  phalia,  in  the  prindpality 
of  Calenberg,  near  Minden. — Alfo,  a  town  of  Saxony,  in 
the  circle  of  Erzgebirg ;  14  miles  S.S.E.  of  Freyberg,— . 
Alfo,  a  town  of  Germany,  in  the  county  pf  Henneberg  j 
3  miles  E.  of  Romhild. 
STE1NBERG£N.     See  Steenbergen. 
STEINBIZA,  in  Ichthyology f  a  name  given  by  Hilde- 
gard,  and  fome  other  writers,  to  that  Omall  fpecies  of  ct^ 
bitis,  -called  by  others  cobii'u  aculcata,  and  tania  comtaa.     It 
is  the  cobitis  with  a  forked  fpine  under  each  eye^  defcrihed 
by  Artedi. 

STEINEA,  in  Gsographyt  a  town  of  Switzerland,  be- 
longing to  the  canton  of  Zurich,  in  the  Thurgau ;  4  miles 
N.E.  of  St.  Gal. 

STEINFURT,  pr  Burg  Stemfmrt,  a  town  of  Ger- 
many, and  capital  of  a  county,  to  which  it  gives  name,  on 
the  Aa;  t7;miles  N»W.  of  Munfter.  N.  lat.  52**  15'. 
p.  long.  7*?  15'. 

Stbinfjjrt,  a  towi)  of  the  duchy  of  Wurzburg ;  t  mtiet 
W.S.W.  of'  Hasfurt.— Al^o»  »  county  and  orincipalitjr  of 
Germany,  furrounded  by  the  bifhopric  of  Munfter,  about 
aj  miles  in  length,  and  from?  ^w  to  eight  in  breadth ;  raifed 
to  be  a  principality  of  the  empire  ip  the  year  H9S^  ^^^ 
of  the  territories  belonged  to  the  bifliop  of  Munfter,  and 
part  to  the  cpunt  pf  Bentheim.  To  a  Roman  month  it 
contributed  7  florins  3a  kruetzers^  and  it  was  taxed  to  the 
imperial  chamber  40  rizdollars  4a  knietzerf. 

Steinfurt,  or  Drm&wfurt^  a  town  .of  Germany,  ia 

S  *  the 


ST  K 


S  TE 


die  biAiopV-k  6?  Munfter ;  1 1  miles  S.  of  Muniler.    N.  Ut. 
5i«*48'.    E.  loirjr.  8«  J2'. 

STEINHARD,  a  Cot^  of  Germany,  in  the  principaUty 
of  Anfpach  $  c  miles  S.S.E.  of  Waflertrudinrai. 

STEINH AUSy  a  town  of  the  duchj  of  Stiria ;  4  miles 
N*E.  of  Muertzenfchberg. 

STEINHAtJSENi  a  town  of  Switserbmd,  in  the  can- 
ton of  Zu?,  at  the  north  end  of  the  lake  of  Zug ;  2  miles 
N.W.  of  Zug, 

STEINHEID,  a  town  of  CrermanY)  in  the  principality 
oTCoburg ;  9  miles  N.N.E.  of  Cobnrg. 

STEINHEIM,  or  Oher  Steiuhdm,  a  town  of  Germany, 
in  the  circle  of  the  Lower  Rhinci  on  the  Main  |  2  miles 
fi.  of  Hanati. 

STEiKlTKiMy  a  town  of  Weftphalia,  in  the  bifhopric  of 
!Paderbom;  14  miles  N.N.E.  of  Paderbom.  N.  lat.  51^ 
45'.    E.  long.  9'  5'. 

Stkinhbim  am  Mtthti  a  town  of  Wurtemberg ;  10  milea. 
N.  of  Sttittgart. 

STEINnOF»  a  town  of  the  HelTetian  republic,  in  the 
canton  of  Berne ;  16  miles  N.  of  Berne. 

STEINHUDE,  a  town  of  Germany,  in  the  county  of 
Schauenburg,  on  the  fouth  fide  of  the  Steiiihuder  Meer ; 
13  miles  N.W.  of  HanoTcr. 

STEINHUDER  Mber,  a  lake  of  Germany,  in  the 
county  of  Schauenburg,  fix  miles  long  and  two  broad  | 
12  mtiles  N.W.  of  Hano?er, 

STEINHUN,  Stons-bbk,  in  Ormtbologf^  a  name  given 
by  the  Germans  to  a  bird  of  the  lagopus  ktnd,  more  com- 
monly known  by  the  name  of  o/omo,  and  in  fome  places  by 
that  ai  coJmeftre. 

It  feems  not  to  differ  from  the  lagopus  in  any  thing  but 
colour,  and  that  bird  being  known  to  change  its  colour  in 
the  fummer  months,  it  is  probably  no  other  Tpecies. 

STEINHURST,  in  Geography,  a  town  of  the  duchy  of 
Holftein,  with  a  caftle ;  25  miles  E.N.E.  of  Hamburg. 

STEINING,  a  term  ufed  for  the  lining  of  ftone  or 
bricks  to  a  well,  fhaft,  or  tunnel  pit. 

STEINISNAK,  in  Geography,  a  town  of  Croatia;  10 
miletf  E.S.E.  of  Carlftad. 

STEINKIRCHEN,  a  town  of  the  duchy  of  Bremen ; 
to  Tniles  S.£.  of  Stade. 

STEINORT,  a  town  of  Prufiia,  in  Natangen ;  52  miles 
S.£.  of  Konigfberg. 

STEINPLEISZ,  a  town  of  Saxqpy,  in  the  ciide  of 
Erzgebirg ;  c  miles  W.S.W.  of  Zwickau. 

STEINSDORF,  a  town  of  Saxony,  in  the  circle  of 
Neuftadt ;  j  miles  S.  of  Weyda. 

STB  INST  ADT,  a  town  of  the  duchy  of  Baden.  In 
Odober,  1796,  the  French  were  defeated  here  by  the 
Auftrians ;  16  miles  S.  of  Friburg. 

STEISBEL,  a  mountain  of  Hungary;  4 miles  N.  of 
Kemnitz. 

STEITZ,  a  town  of  Germany,  in  the  principality  of 
Anhalt  Zerbft ;  6  miles  S.  of  Zerbft. 

STEKAN,  in  Commerce^  a  liquid  meafure  in  Holland. 
Rhine  and  Mofel  wine,  and  alfo  fpirits  diftiUed  firom  ceni, 
are  fold  by  the  aam,  which  contains  4  ankers,  8  ftekana, 
21  yiertels,  64  ftoops,  128  mingels,  356  pints,  or  1024 
mufies;  and  which  holds  8966  Dutch,  7705  French,  or 
93(1  Englifh  cubic  inches,  or  about  ^o|  EngKfli  wine  gal- 
lons. Lmfeed  and  rape-feed  oil  is  fold  in  aams  of  7^  \t» 
kans,  or  120  mmgels,  weighing  about  286  lbs.  avoirdupoia. 
Train-^il  is  fold  in  quarteels  of  18  or  21  ftekans ;  alfo  in 
▼ata  of  .1 2  ftekaifs,  or  192  mingels.  The  ningel  of  2  pbts, 
or  8  mufies  of  rain-water,  weighs  about  2  lbs.  4}  oe«.  Am* 
fterdam  weight :  19  mingeb  ==  6  EngKfli  wine-gallons,  aond 
IJ^miDgeli  s  7  Engliu  beer-ga&mi.    A  vat  «£  o3  of 
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olives  eoatun8.7l7  mingels,  and  weiglh  1730  Iba.  an>ir« 
dupois:  19.82  ftekans  of  Amiierdam  ss  100  Engliih  gal- 
lons, and  each  ftekan  ss  1 165  cubic  inches.  ' 

STEKBOREN9  in  Geogrt^t  a  town  of  SwitzerUnd» 
in  the  Thurgau,  on  the  fouth  fide  of  the  lake  of  ZeU; 
7  miles  W.  <if  Conftance. 

STEKEN.    See  Steokkk. 

STEKENITZ.     See  Stscunitz. 

STEUfi,  in  Anaent  Geography^  the  name  of  a  town  in 
the  ifland  of  Crete,  near  Parefus*     Steph.  Bjz« 

STELE,  SttiXh,  in  jintiqmtyf  a  kind  ot  punifliment, 
being  a  pillar  whereon  a  criminal  watexpofed,  and  on  which 
was  engraven  an  account  of  his  crime. 

The  perfons  thus  expofed  to  the  laughter  and  reproaches 
of  the  people,  were  called^/^.  Potter,  ArclueoL  Gnec« 
lib*  i.  cs4>.  25.  torn.  i.  p.  1.30. 

STELEenEIA,  a  word  ufed  by  fome  autfaota  to  ex- 
prefs  the  Tena  portse. 

STELECHITES,  in  the  Materia  Meika,  a  name 
glten  by  Diofcortdes,  and  fome  other  of  the  Gi«ek  writers* 
to  a  peculiarly  fine  kind  of  ftonft.  It  was  the  fame  with 
the  calamtte,  only  that  this  name  was  given  to  the  larger^ 
and  the  name  cidamite  to  the  fauller  or  flenderer  pieces* 
Pliny,  Strabo,  and  many  others,  join  in  telling  us,  that 
the  wood  of  the  ftorax-tree,  on  account  of  its  foftnefs  aod 
fweet  tafte,  was  the  nsoft  fubjeA  to  be  eaten  by  worma  •£ 
that  of  any  tree  in  the  world. 

When  the  worms  attacked  the  body  of  the  tree,  die  duft 
they  made  by  their  crofion  formed  a  hillock  or  heap  round 
the  trve,  or  at  its  foot,  and  the  extratafated  balfam  rumiin|[ 
amongft  this  daft,  made  a  mafs  that  was  catted  the  cymaiias 
Jiorax  at  that  time,  and  was  the  baaac  with  the  coooiuni 
ftorax  now  in  ufe. 

Stklbchites  Stihtt  Facie^  in  Natural  Hi^ory,  a  very  ua* 
couth  name  given  by  Aldrovandus,  and  fome  others,  to  the 
entrochi.  He  gave  them  this  name  from  thc/efemblanoe  of 
fome  of  the  longeft  pieces  to  fragments  of  the  trunks  of 
treer,  the  arms  parting  out  from  the  fides  of  thefe  main 
branches,  the  rudiments  of  which  are  very  frequent  in  many 
of  the  entrochi,  paffing  for  the  remains  of  boughs,  and  Ae 
hollow  in  the  middle,  for  the  cavity  where  the  pith  of  the 
tree  was.  The  addition  ol ^^hn  faai  was  only  firom  the 
oblerving  that  the  top  and  bottom  were  radiated,  or  ftriated, 
firom  the  central  hole  to  the  circumference,  .in  the  numner 
of  antimony.  Thefe  are  truly  no  vegetable  remains,  but 
parts  of  the  arms  of  that  ftran^e  fi(b  culed  fiMa  artortfcemi^ 
See  Star.jFi/S. 

STELENCHIS,  a  ftrigil,  or  ai  ioftrument  ufed  in  the 
baths  to  mb  off  the  fweat  from  the  ikin* 

STELENDENA,  in  Anaent  Geography^  a  country  of 
Afia,  in  Syria,  near  the  deferts  of  Palmyra.    Plinj. 

STELHOVEN,  in  Geography^  a  town  of  Holland  | 
3  miles  S.W.  of  Gertrudenburg* 

STELIS,  in  Botany,  rc^i?,  an  ancient  Greek  name  for  a 
fort  of  Mifl^ltoe,  parafitical,  like  this  genus,  upon  treet» 
-— Swartz  in  Schrad.  Jount.  ▼.  2.  239.  t.  a.  f*  3.  £jufd» 
Neues  Joum.  v.  t.  97.  AQu  Holm.  i8oa  248.  Ind.  Occ. 
1549.  Willd.  Sp.  PL  ▼.4.  138.  Ait.  Hort.  Kew.  v.  j. 
a  10.  (Humbddtia;  Prodr.  El.  Pemv.  et  Cfail.V-*<aa& 
and  order,  GyaatMa  Mmumdna*    Nat,  Ord.  Orciudea* 

Gen.  Ch.  reformed.  Cal*  Perianth  of  three  equal,  ovate» 
keeled,  fomewhat  concave  leaves,  cohering  at  the  bafe*  C§r» 
Pietals  two,  diftinfk,  much  fmaller  than  the  calrx^  obtuik^ 
concave,  vaulted  over  the  column.  Nedary  a  lip  without 
anyrpur,  of  the  fixe,  and  neariy  Ae  (ha^,  of  toe  netali^ 
fomewhat  emaiginate,  inilexed  at  the  edge*  StaoL  AntlKr 
•  vertical  movmile  deciduous  lid»  of  two  cells ;  maffies  of 
pollen  globulvi  ai  ieogch  w»yi  kikwrj*    PJI.  Gernen 
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inferioTt  ovate;  ftyle  veiy  fliort,  dilated^  hollowed»  with 
three  teeth,  at  the  fummit ;  ftigma  in  front,  near  the  an- 
ther, convex.  Ptric.  Ci^fule  oval,  with  three  angles  and 
three  forrowt,  one  cell  and  three  .valves ;  the  uppermoil 
fiirrow  keeled. 

Eff.  Ch.  Calyx-leaves  cohering  at  the  bafe.  Petals 
concave,  vaulted,  obtufe.  Lip  the  fize  and  fliape  of  the 
petaby  without  a  fpur.  Anther  a  vertical  moveable  lid. 
ICaffea  of  pollen  two.  • 

Section  I.     IidUrefcence  ienmnal. 

1.  S.  9phi§gl(^lmdes.  Adder's-tongue  Stelis.  Swartz  Ind. 
Occ.  icfi.  wuld.  n.  I.  Ait.  n.  I.  (Epidendrum  ophio- 
sloiloi^s;  Linn.  Sp.  PL  1355*  Jacq.  Amer.  225.  t.  153. 
7 •  2  ;  excluding  Plumikr's  fynonym.  £.  trigoniflorum ; 
Swartz  Prodr.  12  c.) — Stem  with  a  folitary,  oblong-lanceo- 
late leaf,  about  the  length  of  the  fpike.  Clofed  flowers 
three-fided.— This  grows  on  the  ftems  and  branches  of  trees, 
in  the  mountaindus  woods  of  Jamaica,  and  other  iflands  of 
the  Weft  Indies,  flowering  in  July  and  Auguft.  The  pe- 
rennial rooi  confifts  of  numerous  long,  Ample,  zigzag, 
whitiih  fibres.  Stems  feveral,  two  or  three  inches  hign, 
fimple,  clothed  with  compreffed,  oblique,  tubular,  mem- 
bruKxis  (heaths,  and  beanng  at  the  top  one  coriaceous, 
ribbed,  bluntiih,  nearly  elliptical  le^^  two  or  three  inches 
lonff,  00  a  ihort  tmSit^fooifialk.  Sfiie  generally  folitary, 
axuuuy,  ftalked,  ered,  (lender,  fimple,  rather  taller  than 
the  leaf,  beauing  numerous,  alternate,  fmall,  ovate,  acute 
inaems.  Flowers  ytrj  minute,  nearly  or  quite  fefiile,  flat 
at  the  bafe ;  when  doled  perfe&lv  trianeular.  Calyx  pale 
greee.     ^^Aii^  light  red.    Ztp  dark  purpfe.    ^n/A^  purple. 

2.  S.  wucraMa.  Small-nowered  Stelis.  Swartz  Ind. 
Occ.  15KS*  WiUd.  n.  2.  Ait.  n.  2.  Sm.  Exot.  Bot»  v.  2. 3 1. 
1,75.  (jEpidendrum  micranthum  ;  Swartz  Prodr.  I2C.^— 
Stem  vnth  a  folitary,  lanceolate  leaf,  (horter  than  the  Ipike. 
Clofed  flowers  fix-uded.— Found  on  trees,  and  at  the  fides 
«f  rocks,  on  the  lofty  mountains  of  Jamaica.  Swartz.  The 
marquis  of  Blandford  received  it  from  thence 'in  1805,  '"^ 
it  flowered  in  his  lordfliip's  ftove  in  November  1806.  This 
hat  the  habit  of  the  preceding,  but  is  rather  larger,  with  a 
longer,  thoufl^  sanrower,  leaf*  The  flowers  are  numerous, 
rererfed  in  their  pofition,  but  we  know  not  whether  this 
charader  be  proper  to  the  whole  genus.  When  clofed,  they 
form  a  roundi(h  (ix-fided  figure.  Calyx  green.  Petals  and  Spf 
as  vrdi  as  the  eohtnm  and  anther^  of  a  dark  browni(h-purple. 

3.  S.  acMtt/lora.  Sharp-flowered  Stelis.  Willd.  n.  3. — 
M  Stem  very  (hort,  with  one  lanceolate,  abrupt  leaf,  (horter 
than  the  fpike ;  tapering  and  (heathed  at  the  bafe.'' — Native 
of  Peru,  on  the  trunks  of  trees.  Defcribed  by  Willdenow, 
from  a  dried  fpecimen,  gathered  by  Ruiz  and  Pavon,  as  are 
dl  the  following,  except  our  tenth  fpecies. 

4.  S.  lanceolata^  Lance<Jate  Stelis.  Willd.  n.  a. — 
**  Stem  elongated,  with  one  oblong-lanceolate,  abrupt  leaf, 
equal  to  the  fpike.  Bradeas  membranous,  the  length  of 
tbe  flowers.*'— From  Peru. 

5.  S.fohfiscbya*  Many-fpiked  Stelis.  WiUd.  n.  5. — 
**  Stem  elongated,  with  one  lanceolate-elliptical,  abrupt 
leaf.     Spikes  two  or  three  together,  longer  than  the  leaf." 

^-.prom  the  fame  country. 

&.S.oUom^a.  Long-leaved  Stelis.  WiUd.  n.  6.-^*«  Stem 
elongated,  with  one  lanceolate-eUiptical,  pmntedleaf,  longer 
than  the  twin  fpikes."— Native  alfo  of  Peru. 

7.  S.  fuFfurea.  Purple-leaved  Stelis.  Willd.  n.  7.— ^ 
^  Stem  elongated,  with  one  eUiptical,*  flightlv  pointed  leaf; 
coloured  uDdemeath.  Spikes  two,  longer  tnan  the  leaf*" 
— ^Native  of  Peru.     The  back  of  the  leaf  is  purple. 

8.  S.  revoluta.  Revolute  Stelis. — Willd.  n.  8. — **  Stem 
elongated,  with  one  ovato-lanceolate,  coriaceous  leafy  fcarcdy 
longer  than  the  Ipike."-— Native  of  Peru. 


9.  S.  eordata.  Heart«fliaped  Stelis.  WiUd.  n.  9.— «<  Stem 
elongated,  with  one  ovate,  fomewhat  heart-fhaped,  pointed, 
coriaceous  leaf.  Flowers  aggregate,  in  the  bofom  of  the 
leaf." — ^This,  like  the  fix  prece^ng  fpecies,  grows  parafiti- 
cally  on  trees  in  Peru.  They  conftitute  the  genus  If  urn* 
holdtta  of  the  learned  authors  of  the  Fhra  Peruviana,  notice 
of  which  has,  as  yet,  appeared  in  their  Prodromus  only. 

Se^ion  2.    It^orefcence  raJieal.    Leaf  from  a  bulbous  bafe. 

10.  S.  raeemofa.  Yellow  Racemofe  Stelis. — Leaf  lanceo- 
late, emarginate,  on  a  (hort  ftalk.  Clufter  radical,  nearly 
feffile,  dedexed. — Found  by  Dr.  F.  Buchanan,  on  trees  in 
Upper  Nepaul.  The  root  is  thread-(haped,  creeping,  fix- 
ing itfelf  at  intervals  by  means  of  tufts  of  numerous  fibres, 
from  whofe  crown  proceeds  a  green  ovate  buW,  an  inch  long[, 
bearing  an  ereft  teaf^  meafunng,  with  its  (hort  ftallf  four 
or  five  inches.  Clu/ters  folitary  Irom  the  bafes  of  fome  of 
the  bulbs,  each  four  inches  long,  pendulous,  on  a  (hort 
ftalk,  enveloped  in  membranous  (heaths.  Flowers  about 
ten,  rather  diftant,  reverfed,  each  on  a  very  (hort  partial 
ftalk,  accompanied  by  a  lanceolate  membranous  braSeop 
equal  to  the  germen,  or  longer.  Calfx-leaves  yeIlowi(h* 
green,  about  naif  an  inch  long,  equal,  lanceobt'e,  ere^  ; 
one  of  them  gibbous  at  the  bafe.  Petals  very  (hort,  obtufe, 
of  the  fame  hue.     Lip  (hort,  ovate,  thick,  entire,  revolute. 

11.  S.hirta.  Hairy- flowered  Stelis. — Leaf  .  •  .  Spike 
radical,  cylindrical,  on  a  long  ftalk,  drooping.  Calyx  hairy. 
— Gathered  by  Dr.  Buchanan,  on  mofTy  rocks  in  Upper 
Nepaul,  flowering  in  January.  The  inhabitants  call  it  Smtt" 
fiamgf  whence  Dr.  Buchanan  named  all  the  fpecies  of  this  fec« 
tion  Sumfiaf  as  compofing  a  new  genus.  The  difference  of 
their  habit  from  the  original  Stoats  countenances  this  mea- 
fure,  but  we  are  not  diian£Uy  enough  acquainted  with  the 
precife  ftrudure  oi  lYvaxJlowers,  to  deduce  acharafter  from 
thence.  The  fpecies  beJFore  us  has  a  creeping  r^o/,  with 
crowded  ovate  bulbs.     Of  its  leaves  nothing  is  known.    The 

Jtower.JlaUs  are  folitary,  from  the  bafe  of  each  bulb,  ereGt% 
a  fpan  high,  with  a  few  fcattered  (heaths ;  and  each  bears  a 
denfe  drooping  j^ii^,  nearly  its  own  length,  of  very  nume- 
rous, whiti(h,  highly  fragrant,  crowded  JlowerSf  of  the  fize 
and  (hape  of  the  laft,  but  remarkable  £br  their  calyx  being 
idl  over  finelv  hairy  on  both  fides. 

12.  S.' oJoratmma.  Capitate  Fragrant  Stelis. — Leaves 
elliptical,  obtufe,  fefiile.  Flowers  capitate. — Native  of 
mofiy  rocks,  in  Upper  Nepaul.  Buchanan.  The  root  creeps, 
beanng  diftant  oblong  bulbsf  on  each  of  which  ftands  a 
flefl)y  leaf  near  two  inches  in  length,  and  fomewhat  emar- 
ginate. Flower-Jlalks  ere£^,  from  the  bafe  of  each  bulb, 
and  as  tall  as  the  leaf,  each  bearing  a  round  drooping  head 
of  feveral  white  highly  fragrant  Jlowersf  the  points  of  the 
calyx  yellow. 

13.  S.  bj/hra.  Two-flowered  Stelis. — Leaves  ovate,  ob- 
tufe, on  long  footttalks.  Bulba  nearly  globofe.  Stalks 
about  two-flowered. — On  the  molfy  rocks  of  Upper  Ne- 
paul. Buchanan.  The  branching  creeping  rotOs  bear  fcat- 
tered globular  buBs,  not  an  inch  in  diameter.  The  footflaSt 
of  each  leaf  is  an  inch  and  a  half  long,  ere€t.  Leaf  two 
inches,  or  more.  Flower-ftalis  a  littfe  remote  from  each 
bulb,  hardly  fo  long  as  the  leaf,  bearing  ufuaUy  two  yel* 
loynih/lowerst  larger  than  any  of  the  foregoing ;  their  par^ 
tial  ftalks  an  inch  long,  gradually  fwelling  upwards.  Petals 
pointed,  much  finaller  than  the  ovate  cmsx-leavu.  Lijp 
ovate,  revolttte,  entire,  ftalked,  as  long  as  the  calyx. 

We  find  among  Dr.  Buchanan's  drawings  and  defcrip* 
tions  feveral  more  fpecie^  referred  to  his  genus  SunMa^ 
whofe  habit  agrees  exaftly  with  our  four  laft  defcribed.  The 
parts  of  the  flower  however  appear  more  unequal,  or  irre^ 
gnlar,  than  properly  belongs  to  SteVut  as  is  fomewhat  the 
cafe  with  6ur  b^ora.    We  leave  them  therefore,  having  no 
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fpecimenty  to  the  future  illuftratiout  as  we  hope)  of  their 

ingenious  and  accurate  difcoverer. 

STELITiE,  ZwXiW,  in  Antiquity.     Sec  SlUE. 

STELLA,  Jacques,  in  Biogra^y^  an  eminent  French 
painter,  was  bom  at  Lyons  in  1596.  He  was  the  fon  of 
an  artiit  of  that  name,  originally  of  Flanders,  but  who  had 
fettled  at  Lyons  on  his  return  from  Italy.  His  father  taught 
him  the  rudiments  of  defign,  but  he  was  deprived  of  his  in- 
ftruftor  when  only  nine  years  old.  He  had  however  already 
imbibed  fufficient  tafte  to  proceed  by  himfelf,  without  the 
help  of  another  mailer.  In  his  twentieth  year  he  travelled 
to  Italy,  intending  to  proceed  to  Rome  to  nniih  his  itudies ; 
but  was*  flayed  in  his  progrefs  at  Florence,  by  Cofn[\p  de 
Medici,  to  aflift  in  the  decorations  preparing  for  the  mar* 
ria^e  of  his  fon  Ferdinand.  The  grand  duke  retained  him 
in  nis  fervice,  and  gave  him  a  penfion,  with  apartments ;  and 
he  remained  there  leven  years.  At  the  end  of  that  time  he 
continued  his  intended  journey,  and  at  Rome  he  iludied 
with  unremitted  attention  the  works  of  Raphael,  in  com- 
pany with  Nicolo  Poufiin,  with  whom  he  lived  in  intimacy 
and  friendfhip. 

He  had  received  repeated  invitations  from  the  court  of 
Spain,  and  fet  out  from  Italy  with  an  intention  of  going 
there,  but  was  again  interrupted  in  his  journ^yings  by  the 
folicita'tions  of  cardinal  Richelieu,  who  recommended  him  to 
Louis  XIV.,  and  procured  him  a  penfion  of  a  thoufand 
livres,  together  with  the  employment  of.  ft  ate  painter,  and 
an  apartment  in  the  Louvre  \  and,  befide  all  thefe  advan- 
tages, the  order  of  St.  Michael  was  conferred  upon  him*  as 
a  particular  mark  of  the  king's  favour. 

Stella  had  confiderable  genius,  but  wanted  a  pure  tafte ; 
his  knowledge  of  Raphael  and  the  Italian  fchools  had  not 
given  that  bleiFed  odour  to  his  works.  His  invention  was 
ready,  and  his  execution  agreeable ;  the  attitudes  of.  his 
figures,  however,  exhibit  the  ftud^  and  the  lamp )  and  nature 
is  lefs  frequently  the  guide  of  their  expreffions  than  art.  His 
colouring  is  completely  artificial :  and  yet  with  thefe  defedlsi 
there  is  ao  agreeable  air  in  their  effea ;  the  parts  are  well 
balanced,  and  life  and  a^vity  reien  in  them.  He  was  moft 
fuccefsful  in  his  fmaller  productions.  He  died  at  Paris  in 
1647,  aged  51. 

Stblla^  Francis,  was  the  younger,  brother  of  Jacquee, 
and  bom  in  160 1.  Though  he  lived  very  much  with  his 
brother,  he  never  arrived  at  much  eminence.  There  are 
many  of  his  pi^ures  in  the  churches,  in  Paris. 

Stella,  Gioseppi  Maria,  an  Italian  ecclefiaftic,  au- 
thor of  a  traA  entitled  "  Breve  Inftruttione  Alh  Clovani, 
per  imparare  con  ogni  facilita  II  Canto  Fermo :"  or  fhort 
rules  for  young  ftudents  to  learn  with  the  utmoft  facility 
canto  fermo,  divided  into  two  parts.  In  Roma,  1665,  4to, 
.  This  is  an  elaborate  treatife  on  the  fubjed,  probablv  in- 
tended for  the  inftruftion  of  young  perfons  intended  for 
holy  orders  in  the  Romifh  church.  The  notes  are  taught 
by  the  Giiidonian  hand.  The  clefs  and  hexachords  are 
explained  io  a  clear  manner,  and  the  fervice  of  the  whole 
year  is  given  in  Gregorian  notes,  on  four  lines  only. 

Stella,  the  name  of  a  bandage  in  Surgery f  refembling 
a  ftar,  by  the  numerous  croffings  which  it  makes*  It  is  em- 
ployed aiter  arteriotomy  in  the  temple. 

Stella.     See  Pseuda-A^JZi. 

Stella  CrlmtOy  in  Natural  Hiftory^  a  name  given  by 
Linkius  to  a  genus  of  ftar-fifh,  the  charafters  of  which  are 
thefe :  that  they  have  more  than  five  rays,  aad  from  thefe 
have  feveral  other  lateral  proceffes,  whicn  are  covered  with 
a  fine  dowo  or  hair. 

Stjblla  Laplsi  in  the  Materia  MeJiea^  the  name  of  a 
ftone  which  has  been  very  differently  interpreted  by  different 
writen.    Some  have  fuppofed  it  the  afteria  of  Pliny,  aad 
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fome  the  commoo  coraUoide  aftroites ;  but  Mefue  exphliM 
it  to  be  the  lapis  lazuli. 

Stkll A  Marinaj  in  Natural  Ni/iory.     &ee  Star- Fi/h. 

Stella  Arborefiem.    See  Basket-/".^,  and  Star-/]^« 

Stella  Occidens^  a  word  ufed  by  fome  of  the  chemical 
writers  to  exprefs  fal  ammoniac. 

Stella  Sc$lofenJroidei,  a  name  given  by  Linkius  to  a 
kind  of  ftar-fifti  witk  an  undivided  body,  and  five  rays,  re- 
fjmbling  the  bodies  of  the  fcolopendrse,  as  thofe  of  the 
more  ufual  kind,  called  ftcUa  lumbi'icalis,  do  the  bodies  of 
common  e^th-worms. 

STELLA  Vermlformi^t  a  name  given  by  Linkius,  and  other 
authors,  to  a  common  kind  of  ftar-fi(h,^ which  has  five  rays 
parting  from  the  body,  each  fomewhat  refembling  the  body 
of  a  large  worm. 

Stella,  in  Geography ^  a  river  of  Friuli,  which  runs  mia 
the  gulf  of  Venice,  4  miles  S.S.E.  of  Prifenis. — Alfo,  a 
fmaU  iflaiid  of  Italy,  in  the  lake  of  Garda  ;  14  miles  N.W. 
of  Verona.—- Alfo,  a  mountain  of  Naples,  in  Principi^o 
Citra,  on  the  coaft,  near  Cape  Licgfa^^-Alfo,  a  town  of 
Italy;  12  miles  N-  of  Friuli. — Alfo,  a  mountain  of  the 
Grifons ;  15  miles  S-W.  of  Tufis.     . 

Stella,  La^  a  town  of  Naples,  in  Principato  Citra; 
27  miles  S.W.  of  Cangiano. 

^STELLAR.     See  Inter-^/^/jt. 

STELLA RI A,  in  Botany^  an  elegant  and  exprefiive 
name,  evidently  derived  from  the  ftar-Uke  form  of  the 
flowers.-— Linn.  Gen.  226.  Schreb.  304.  Wiild.  Sp.  PL 
V.  2.  710.  Mart.  Mill.  Did.  v.  4.  Sm.  Fl.  Brit.  47  a. 
Prodr.  Fl.  Grsec.  Sibth.  v.  i.  3Q2.  Ait.  Hort.  Kew» 
V.  3.  96.  Purfh  V.  I.  281.  Juil'.  301.  Lamarck  Di£t. 
V.  7.  414.  Illuftr.  t.  378.  Gaertn.  t.  130.  (Alfine; 
Tournef.  t.  126.)— Clafs  and  order,  Decandria  Trigynia^ 
Nat*  Ord.  Caryopbylleit  Linn.     Caryophylka^  Juii*. 

Gen.  Ch*  Cfd,  Perianth  inferior,,  permanent,  of  five, 
oblong,  pointed,  fpreading  leaves.  Cor.  Petals  five,  cloven^ 
flat,  oblong,  ibnvelUng.  5/afli.  Filaments  ten,  thread* 
fliaped,  fhorter  than  the  corolla,  the  alternate  ones  Hill 
fhorter;  anthers  roundifh.  PiU.  Germen  fuperior, 
roundiih ;  llyles  three,  capillary,  ipreading ;  ftigmas  ob- 
tufe.  Pericn  Capfule  ovate,  covered,  of  one  cell  with  fix 
valves.     Seed*  numerous,  roundiih,  compreiFed. 

Obf.  ^.  radiaiu  has  each  petal  deeply  cloven  into  &ve 
fegments. 

£(r.  Ch.  Calyx  of  five  leaves,  fpreading.  Petals  five, 
deeply  cloven.  Capfule  fuperior,  of  one  ceU,  with  fix  teetU 
at  the  orifice.     Seeds  numerous. 

1.  S.  nemorum.  Wood  Stitchwort.  Linn.  Sp.  PI.  603. 
Engl.  Bot.  t.  92.  ,  FL  Dan.  t.  271. — Lower  leaves  heart- 
fhaped,  on  footitalks;  upper  ones  ovate,  felllle.  Panicle 
dichotomous. — Native  of  moid  woods  and  the  borders  of 
clear,  (haded  fprings  in  the  north  of  England,  and  other 
parts  of  Europe,  flowering  in  May  and  June.  Hoot  peren* 
nial,  creeping.  Stems  feeble,  three  feet  high,  branched, 
hollow,  rounc^  ^^fy*  ^  httle  hairv  all  over.  Leaves  op« 
pofite,  pale  green,  Render,  rather  fucculent,  flight ly  hairy* 
Panick  termmal,  leafy,  divaricated,  downy,  compofed  of 
numerous,  ere  A,  f now- white,  ftar-like  Jiowers, ' 

2.  S.  wie£a* .  Common  Chickweed.  Sm.FL  Brit.  473. 
Engl.  Bot.  t.  537.  (Alfine  media;  Linn.  Sp.  PI.  389. 
Curt.  Lond.  faic.  i.  t.  20.  Fl.  Dan.  t.438,  and  t.'525.} 
—Leaves  ovate.  Stems  procumbent^  with  a  hairy  alter- 
nate ridge  on  one  fide.  Stamens  five  to  ten. — ^A  conunon 
weed  in  every  foil  and  fituation,  flowering  from  the  begin- 
ning of  fpring  to  the  end  of  autumn.  Root  aqnual,  fibrous* 
extremely  tenacious*  Stems  proflrate,  branched,  brittle, 
leafy,  round,  jointed,  marked  on  one  fide  from,  joint  to 
joint,  in  an  alternate  maoneri  with  a  hairy  line,  by  which 
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4ectfive  mark)  under  all  its  numerous  varietieey  it  may  be 
known  at  once  from  every  plant  of  its  natural  order,  except 
S*  €era/IMes }  but  particularly  from  Cerqfiium  aquaticum. 
Leaves  oppofitet  ovate,  entire,  fmooth,  on  fringed  ilalks. 
FUwefi  white,  ioconfpicupus,  on  folitary,  axillary,  or  ter- 
minal ftalks,  which  are  hairy  on  one  fide. 

<<  It  is  a  good  vegetable  boiled  like  Spinach.  Small  birds 
cat  the  wkoK  herb,  as  do  young  poultry." 

|.  S.  dkbatMUi*  .  Forked  Stitchwort.  Linn.  Sp.  PI. 
603.  Sm.  PI.  Ic  e.  14k -^Leaves  ovate,  feifile*  Stem 
forked.  Flowers  folitary.  Stalks  when  bearing  fruit  re- 
flexed. — Native  of  Siberia,  whence  it  was  fent  by  Gmelin  to 
Linoaeus.  It  flowers  in  July.  Root  annual.  Stem  round, 
downy,  much  branched,  and  fpreading  on  all  fides,  re- 
markably forked,  leafy,  many-flowered.  Leaves  two  at  each 
divifioa  of  the  ftem,  oppoGte,  acute,  feffile>  downy.  Flotven 
folitary  9  on  round,  downy  lUlks,  which  are  upright  at  fir  ft  9 
but  bent  back>  as  if  broken,  when  the  fruit  is  ripened. 

4.  S.  eadumt.  Radiated  Stitchwort.  Linn.  Sp.  PL  603. 
WiUd.  n-  3.  (Alfine  faxatilis,  angufto  et  oblongo  falicis 
folio,  flore  albo,  tenuilHme  laciniato;  Amm.  Ruth.  64. 
t.  10.) — Leaves  lanceolate,  with  fmaU  ferratures.  Petals 
deeply  five*cleft. — Native  of  Siberia,  in  fwampy  &rround. 
Root  iIeoder»  yellowi(h,  jointed.  Stems  at  the  radical  joints, 
about  a  ijpan  nigh,  (lender,  upright.  Leaves  oppofite,  pale 
green,  hairy,  veined,  like  thofe  of  a  wiUo w.  Flov/ers  termmal, 
iolitiry,  white,  on  flender  (talks,  with  much*divided  or  jagged 
petals,  in  which  refped  it  di(rers  from  all  the  other  fpecies. 

5.  S.  hMofa*  Bulbous  Stitchwort.  Willd.  n.  4.  Jacq. 
Cculed.  ▼•  3.  21.  Ic.  Rar.  v.'  3.  t.  468. — Leaves  ovate- 
laaceolate,  veinlefs  beneath.  Stem  (lightly  branched.  Stalk 
fingk-flowered.  Root  creeping,  bulbiferous. — Native  of 
the  mountains  in  Carinthiai  in  moift,  (hady  places.  Root 
creeping,  fumifhed  with  numerous,  fibrous  bulbs.  Stems 
^Bender,  upright,  wavy,  ocpafion^ly  branched.'  Leaves 
oppofitc,  very  pa]e  beneath.  Phwers  terminal,  folitary, 
on  very  }ong  ftaUu,  fnow* white,  two  anthers  decking  each 
petal  aa  it  were  with  two  pink  or  crimfon  dots* 

6.  S.  htJofiea*  Greater  Stitchwort.  Linn.  Sp.  PI.  603. 
EngU  Bot.  t.  511.  Curt.'  Lond.  fafc.  2.  t.  30.*^Leaves 
lanceolate,  ferrulated.  Petals  two-lobed.  —  Common  in 
groves  and  about  hedges,  where  its  white,  flarrr  blo(foms 
reader  it  confpicuous  in  the  fpring.  Root  perennial,  creep- 
ing* Stems  very  (lender  and  decumbent  at  the  bafe,  then 
upright,  fquare,  jointed,  rough  at  the  angles  immediately 
under  the  joints,  leafy,  brittle.  Leaves  fe(iile,  rough  at  the 
margin,  like  the  leaves  of  moft  gra(res,  deeply  carinated, 
ifflooth,  fomewhat  glaucous.  Flowers  extremely  elegant, 
pcrfedUy  white,  on  long,  ered,  fcabrous  flalks,  fornung  a 
mked,  leafy  panicle. 

**  This  herb  has  fo  much  of  a  gra(ry  appearance,  that  old 
botaniCU  have  named  it  the  white-flowering  grafs.'* 

7.  S.  ^amsnea,  Le(rer  Stitchwort.  Linn.  Sp.  PL  604. 
£nsL  Bot.  t.  803. — Leaves  linear-lanceolate,  entire.  Pa- 
aick  terminal,  fpreading.  .Calyx  three-nerved,  about  equal 
to  the  petals. — Common  among  furze-buihes,  heath,  and 
low  broom,  on  a  gravelly  or  fandy  foil,  principally  obferv- 
able  in  the  early  fummer  months.  Root  perennial,  creeping. 
Siem  and  Jlower^alis  perfeAly  fmboth.  Leaves  entire, 
icaroely  ever  rough  at  the  margin.  Fiowen  in  a  divaricated 
panicle,  extremely  elegant,  wlute,  befpangling  furze-bu(hes 
and  other  ihrubs,  which  fo  conceal  the  herbage  as  to  make 
the  flowers  feem  fufpended  in  the  air.  The  calyac-Ieaves  are 
jemarkable  for  having  three,  acute,  green  ribs.  The  whole 
liabtt  of  this  grreatly  refembles  that  of  the  hA  fpecies,'  but  its 
fize  is  fmaller,  and  the  colour  .a  grafs-green,  not  glaucoub. 

8.  S.  glauca.  Glaucous  Mar(h  Stitchwort.  Sm.  Fl. 
Brit.  475*    £ngl.  Bot.  t*  825.    (S.  paluftris ;  Willd.  n.  7.) 


— Leaves  linear-lanceolate,  entire,  glaucous.  ,F!owcr-ftalk« 
ered.  .  Calyx  three-nerved,  (horter  than  the  petals.^  Found 
occafionally  in  a  moift,  gravelly  foil,  on  meadows  or  in 
ditclies,  in  many  parts  of  Great  Britain,  flowering  from 
June  to  Auguit.  Very  nearly  alUed  to  the  preceding  fpecies 
in  habit,  but  perfedlly  diitindl.  «  Its  glaucous  colour, 
perfed  fmoothnefs  of  the  edges  of  the  leaves  as  well  as  of 
the  Jlem,  and  larger  powers ^  the  petals  being  twice  as  long 
as  the  caly^  ;  to  which  may  be  added  that  the  flower-ftalks 
are  more  univerlally  lateral  and  folitary,  much  lefs  colleAed 
into  a: panicle,  and  the  three  nerves  of  the  calyx  lefs  (harpl^ 
prominent;  all  thefe  circumfhmces  help  to  diftingui(h  it 
from  the  /ormer.  In  colour,  (ize,  and  general  habit,  it 
rather  approaches  the  S.  boloftea^  but  that  is  beautifully 
diilingui(hed  by  the  total  want  of  nerves  in  its  calyx,  and 
the  rough  edges  of  its  leaves  and  ftem.^' 

9.  S.  uHginofa.  B6g  Stitchwort,  Sm.  Fl.  Brit.  476. 
Engl.  Bot.^  t.  1074,  Curt.  Lond.  fafc.  6.  t.  28.  ^S. 
Alfine ;  Willd.  n.  9.)  —  Leaves  elliptic-lanceolate,  entire, 
with  a  callous  tip.  Flowers  irregularly  panicled,  lateral. 
Petals  (horter  than  the  calyx; — Frequent  in  rivulets,  and 
clear  brooks  or  ditches  by  road-(ide8,  flowering  plentifully 
in  June.  Root  annual,  iibrous,  fmall.  Stems  numerous^ 
feeble,  branehed,  fquare,  fmooth,  leafy.  Leaves  much 
veined,  pale,  glaucous,  a  httle  undulated  at  the  margin^  with 
a  callous  tip.  Flowers  very  fmall,  yellowifli,  on  axiIlarT  and 
terminal^^lx,  generally  three  in  number,  two  of  which  are 
three-cleft  and  three-flowered,  the  remainiijg.  one  Angle- 
flowered,  all  furni(hed  with  ihembranous,.lanceolate  braOeas. 

This  fpecies,  like  ^.  cerq/ioidesi  is  remarkable  for  varying 
in  the  number  of  its  (tyles,  from  three  to  five. 

10.  S.  fcaplgera.  Many-ftalked  Stitchwort.  WiUd. 
n.  17.  Engl.  Bot.  t.  1269. — Stem  (horter  than  the  flower- 
ftalks.  Leaves  linear-lanceolate,  rough.^ged.  Calyx  three- 
nerved,  the  length  of  the  petals. — Native  of  Scotland, 
where  it  was  difcovered  by  Mr.  G.  Don  in  1 794.  Root  pe- 
rennial. Ste$ns  very  fliort,  (Wilkienow  incorre£Uy  lays, 
none,)  tufted,  thickly  clothed  with  numerous^  oppofite, 
acute  leavest  fmooth  except  at  the  edges,  turning  red  in 
decay,  each  having  a  (ingle  rib,  verv  thick  at  the  bafe,  ta- 
pering and  vani(hing  towards  the  point.  Flowers  terminal, 
white,  on  long,  moflly  Ample  ^alks*   .  * 

11.  S*  cerafiwdes*  Alpine  Stitchwort.  Linn.  Sp.  iPK 
604.  Engl.  %ot.  t.  911.  Fl.  Dan.  t.  92.  Sm.'Pl.  Tc. 
t.  15.— Leaves  elliptic-oblong,  blunti(h.  Stems  geueralljr 
two-flowered,  marked  with  a  hairy  longitudinal  line.  Cap* 
lyx-leaves  with  a  fingle  nerve,  downy. — Native  of  the  high- 
lands of  Scotland  and  of  the  Lapland  Alps.  It  flowers  in 
June.  .  Root  perennial,  creeping.  Stems  difFufe,  branched 
at  the  bafe,  leafy  upwards,  roundi(h,  marked  with  a  flender, 
longitudinal,  hairy  line,  as  in  Commpn  Chick  weed,  ^.  media. 
Leaves  oppofite,  fomewhat  fpatulate,  entire,  fmooth,  ofteo 
leaning  to  one  fide.     Flowers  ered^,  white,  rather  large,  on 

^alks  which  grow  about  two  together,  at  the  extremity  of 
the  ftem,  downy  in  every  part.     Styles  four  or  five. 

12.  S-erq/Jifolia^  Thick-leaved  Stitchwort.  Willd.  n.  8. 
Ehrh.  Beitr.  v.  3.  6q.  Timm.  Prodr.  83.  H()(Fm.  Gernb. 
1^3. — Leaves  oblong-lanceolate,  thickiih,  glaucous.  Stalks 
one-flowered,  folitary,  axillary.  Petals  larger  thap  the  calvx. 
Stem  ere6k. — Native  of  Germany,  in  mom  meadows.  Ro(4 
annual.  Stems  upright,  branched  in  a  dichotomous  manner. 
Leaves  fe(file,  entire,  fmooth.  Flowers  terminal,  on  ftalks, 
which  are  upright  at  firft,  but  reflexed  when  in  fruit. 

13.  S.  undulata.      Wavy   Stitchwort.      Willd.    n.   lO. 

Thunb.  Fl.  Japon.  i85.--Leaves  oblong,  undulated.  Stem 

angular.    Leaves  axillary. — Common  by  way-fides  in  Japan^ 

flowering  in  April.    Stem  decumbent,  herbaceous,  knobbed, 

tender.     Branches  ered,  flightly  branched,  feeble,  fmooth, 

three 
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threft  or  four  inches  long.   Leava  oppofite»  fefifc.   Flon»Bn 
axillary  and  terminal,  two  or  three  together,  on  capillary, 

longifli  ftalks. 

14.  S.  muHkatiru.  Smooth  Alpine  Stitchwort.  WillcL 
n.  13.  (S.  ceraftoides;  Jacq.  Colleft.  v.  i.  154.  t.  19.) 
—Leaves  lanceolatcfmooth.  Branches  upright,  quite  firaplc. 
Flowcr-ftaiks  moftly  folitary,  terminal.  Petals  larger  than 
the  calyx.— Native  of  the  Carinthian  mountains.  Root  pe- 
rennial,  thread-ftiaped,  creeping.    Stem  or  branches  quite  fim- 

?le,  ereft,  numerous,  fpringingfromtheroot.  Leaves  fmooth. 
^l^wers  on  terminal,  folitary  flalks,  two  or  three  together. 

15.  S.  biOhifii/a.  Procumbent  Stitchwort.  Willd.  n.  13. 
w  Swartz  in  Stockh.  Tranf.  1789,  iii.  t.  4.  f.  1.*'  fl. 
Dan.  t.  978. — Leaves  ovate,  moftly  on  one  fide,  fefiile. 
Stems  procumbent,  fquare.  Flower-ftalks  folitary,  abbre- 
viated.— Native  of  Sweden   and  Norway.     Rod  annual, 

'ftn«H,  creeping.  Sum  flender,  a  little  waved.  Leaves 
oppofite,  ieiro,  pointed.  Fhwen,  terminal,  white  and 
ratner  fliowy,  on  fkndcTfialii. 

16.  S.  bmora.  Two-flowered  Stitchwort.  Linn.  Sp. 
PI.  ($64.  Willd.  n.  14.  «  Swartx  in  Stockh.  Tranf. 
1788,  36.  t.  t.  f.  I."  (Sagina  rami's  ereftis  bifloris;  Fl. 
Lapp.  ed.  Sm.  156.) — Leaves  awl-fhaped.  Branches  di- 
vided. Petals  cmargmate.  Calyx  ftriated.— Native  of  the 
Lapland  alps,  and  of  North  America.  The  habit  of  this 
fpecies  greatly  refembles  that  either  of  a  Sagina  or  Arenaria. 
Stem  fcarcely  three  inches  long,  thread-fhaped,  almoft  naked. 
Leaves  radical^  tufted.  Fmuer-pdls  two  togetlier,  at  the 
divifiotts  of  the  ftefn,  each  bearing  a  delicate,  white,  very 
Cnall  jio^err  with  flightlv  emargmate  petals.'  The  fijrure 
in  FL  Dan.  t.  13.  appdLrs  to  be  incorreftly  quoted  by 
authors  fior  the  prefent  fpecies. 

17.  S.  groemandica.  Greenland  Stitchwort.  Willd. 
n.  ij.  Retz.  Prodr.  Fl.  Scand.  107. — Stems  decumbent, 
generally  two-flowered.  Leaves  Knear,  fligbtly  fringed  at 
Sie  bafe.  Petals  cmarginate.  Fruit  globofe. — ^Native  of 
Gr^nland.  This  delicate  little  herb  is  fcarcely  more  than 
an  inch  in  height,  with  very  flender /Emv.  Leaves  a  little 
flefliy,  and  fringed  at  the  margin  with  lon^  hairs.  Flowers 
white,  large  in  proportion  to  Uie  plant,  with  fcarcely  cmar- 
ginate petals* 

18.  S.  jfrenarta.  •  Sandwort  Stitchwort.'  Linn.  Sp.  PI. 
604.  Willd.  n.  i6«~-Leavesfpatulate.  Stem  ere£fc,  bifid. 
Branches  alternate.  Petals  emarginate. — Native  of  Spain. 
Rpoi  annual,  fibrous.  Stem  ered,  round,  a  fpan  high, 
downy  and  rather  glutinous,  with  fpreading  hairs.  Branches 
alternate,  nearly  A  long  as  the  ft^m.  Lectoes  fefiile,  fmooth 
above,  hairy  at  the  margin,  and  beneath.  Flowers  white, 
largo,  one  at  the  divifion  of  the  branches,  the  reft  alternately 
firom  their  axils. 

19.  S.  pvbera.  Woolly  Stitchwort.  Michaux  Boreal- 
Amer.  v.  i.  273.  Purfli  v.  i.  317. — Leaves  fefiile,  ovate, 
fringed.  Flower-ftalks  ere6i.  retals  longer  than  the  ca- 
lyx.— ^Native  of  (hady  woods  on  a  rich  foU  from  Pennfyl- 
vania  to  Carolina,  flowering  in  May.  All  that  we  know 
of  this  fpecies  is  from  the  above  quoted  authors,  the  former 
of  whom  obferves  that  the  whole  herb  is  remarkable  for 
being  clothed  with  a  downy  wooUinefs*  Thtjlowers  are 
large  and  white.     Calyx-leavu  oval. 

Stellaria  is  alfo  a  name  ufed  by  fome  authors  for  the 
earduus  Sellatusf  or  ftar-thiftle.     See  Centaurba. 

STELLARIS  Lapis,  a  name  given  by  many  authors 
to  the  various  fpecies  of  aftroites,  or  ftar.ftone.  See  Star- 
Stvne* 

STELLATA,  in  Getmraphjt  a  town  of  luly,  in  the 
department  of  the  Lower  ro ;  la  miles  N.W.  of  Ferrara. 

STELLATE  Pi.ants,  fuch  as  have  their  leaves  grow- 
ing  on  the  ftaULs,  at  certain  diftances,  in  the  form  of  a  ftar 
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with,  ray 9;  or  fuch  flowers  as  are  ftar-likei  0r  lUl  of  eyet 
referobling  ftars. 

Mr,  Ray  makes  the  ftellate  plants*  fo  called  horn  the  dif- 
pofition  of  their  leaves,  the  tenth  genus  of  Englifli  plants  i 
of  which  kind  are  crofs-wort,  molhigo,  wild  madder,  'afpe- 
rula  or  woodruff^,  gallium,  or  ladies  bed-ftraw,  aparine  or 
cleavers,  and  rubia  tindorum  or  dyers'  madder. 

STELLENBOSCH,  in  Geography,  a  fmatt  town  of 
Southern  Africa,  near  the  Cape  of  Good  Hope.  It  cod- 
fifts  of  three  long  ftraight  ftreets,  rOnning  parallel  to  each 
other,  and  feveral  crols  ftreets  intercepting  thefe  at  right 
angles.  The  houfes  are  all  fpacious,  and  fubftantsSly 
built,  though  only  thatched  with  ftraw..  Each .  ftreet  re- 
fembles an  avenue,  fince,  on  both  fides  before  the  boufety 
are  large  fliady  oaks,  which  are  almoft  as  old  as  the  place 
itfelf,  which  was  built  at  the  beginning  of  the  former  ceiw 
tnry,  though  it  was  wholly  burnt  down  in  17 10.  In  De- 
cember, 1803,  a  fimilar  accident  happened,  when  the  nmii- 
ber  of  houfes  left  ftandincr  was  about  Bo.  The  church  was 
built  in  1732,  and  though  not  equal  in  fize  to  the  churches 
of  Roodezant  and  Paait,  it  is  no  way  inferior  to  them  ia 
'  point  of  architedure.  The  number  of  inhabitants  at  Stel- 
lenbofcii,  including  flaves  and  Hottentots,  is  eftimated  at 
1000.  Every  pmbn  in  this  town  carries  on,  with  his 
trade,  fome  portion  of  agriculture  and  horticulture ;  and  as 
there  are  none  who  can  be  called  aftually  poor,  who  labour 
for  hire,  they  are  obliged  to  have  flaves,  who  do  not  pay 
the  expence  of  keeping  them. 

Strangers,  who  in  ttieir  long  voyages  make  any  ftar  at 
the  Cape,  never  fail  to  vifit  Stelienoofch ;  and  people  of 
property  at  the  Cape  Town  alfo,  in  the  fine  feafon  of  the 
year,  often  make  parties  of  pleafure  to  this  fdtile  fpot. 
Hence  houfes  are  fitted  up  here  for  the  accommodation  and 
ent^aiument  of  ftrangers. 

Stbllbkbosch.    ^  Drakenstsin. 

Stellknbosch,  Drofdy  off  one  of  the  dirifions  of  the 
SteHenbofch  diftrid,  is  a  Very  handfome  village,  confifthriff 
of  about  feventj  habitations,  to  moft  of  which  are  attached 
offices,  out-houfes,  and  gardens,  fo  that  it  occupies  a  very 
confiderable  fpace  of  groun(l.  It  is  laid  out  into  feveral 
ftreets  or  open  fpaces,  planted  with  oaks,  which  have  here 
attained  igreater  growth  than  in  any  other  part  of  the 
colony.  Triis  village,  which  is  the  refidence  of  the  landroft^ 
is  delightfully  fituated  at  the  feet  of  lofty  mountain^  on 
the  banks  of  the  Eerfte,  or  Firft  river,  at  the  diftance  of 
twenty-fix  miles  from  Cape  Town.  In  it  is  a  fmall  neat 
churchy  to  which  is  annexed  a  parfonage-houfe,  with  a 
ffood  garden,  and  very  exteiifive  vineyard.  The  clersymaii 
has  a  falary  from  jjrovemment  of  120/.  a-year,  with  this 
houfe,  garden,  and  vmeyard,  free  of  all  rent  and  taxes,  ia 
lieu  of  other  emoluments  received  by  the  clergy  of  Cape 
Town.  A  popular  clergyman  is  loaden  with'prdfents  fixnn 
day  to  day.  Game  of  ail  kinds,  fat  lambs,  fruit,  wine,  and 
other  good  things,  are  pouring  in  upon  him  occafionally. 
His  outgoings  are  chiefly  confined  to  the  expence  of  cloata» 
ing  his  Umily,  and  a  little  tea  and  fugar.  The  landroft  has 
a  falary  and  emolumenU  that  feldom  fall  ftiort  of  1500/* 
a-year ;  an  excellent  houfe,  in  a  pleafant  fituation  | 
and  an  extenfive  garden,  orchard,  and  rineyard.  Thm 
grounds  in  or  near  tne  village  are  moftly  fuch  as  they  call 
eigrendoms,  or  freeholds,  though  they  are  held  by  a  fmall 
recognizance  to  government ;  but  they  are  totally  different 
fronf  loan-farms,  which  are  the  ufual  kind  of  tenure  in  the 
colony.  There  are  eight  other  fmall  divifions,  befides  this 
drofdy,  which  furround  it,  and  lie  between  it  and  Falfe  bay. 
They  confift  chiefly  of  freehold  eftates,  and  produce  wincy 
brandy,  fruit,  frefli  butter,  poultry,  and  a  variety  of  articles 
for  the  Cape  market,  and  for  the  fupply  of  (hips  whi|ft  diey 

continue 
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in  Simoo'a-bftT.    Thqr  yidd  alfo  a  &nall  quantity 
dTcpm.     Barrow's  Anica,  voL  ii. 

STEJLLERAt  in  Bumnt  named  by  Gmelin  in  com* 
wemanidou  of  Gwt^  Wiluam  Steller,  ao  ardent  and  in* 
tdligcnt  botaifift*  adjund'of  the  Academy  of  Sciences  at 
Petcriburgh,  wlio»  by  conunand  of  the  emprefs  of  Ruffia» 
udertook  to  explore  the  northern  parts  of  her  dominions^ 
and  who,  haring  difcovered  many  new  phnts  in  Kamt- 
Jdwfka,  wdiich  are  delcrfl)ed  in  the  Amoenitates  Academicss, 
fed  prematurely  at  Tjumen^  in  Siberia*  A.D.  1746*— 
Amcea.  Acad.  ▼.  i.  400.  Linn.  Geo.  193.  Scbreb«  261. 
Wittd.  8p.  PL  V.  a.  429.  Mart.  Mill.  Did.  ▼.4.  Ait.Hort. 
a«  413.  Jttfl'.77.  Lamarck  Di6k.  ▼.  7. 422.  Iliuftr. 


t.  293.     Gcrtn.  t.  39.— Clafs  and  order,  OSmuiria  Mono* 
0M.     Nat.  Ord.  FepreeuU^  Linn.    Tlywudes^  JulT. 

Gen.  Ch.  C«/.  Perianth  inferior,  of  one  leaf,  fiinnel* 
ftaped»  permanent.  Tube  tbread-fliaped,  long.  Limb 
dovcB  iBto  four  or  five,  orate  fegments.  Cwr.  none.  Stam. 
FbiBenta  eight,  fometimes  ten,  very  fliort ;  anthers  oblong, 
altcniaSdy  in  the  middle  of  the  tube,  and  within  the  throst. 
t^m  Germen  foperior,  nearly  ovate ;  ftyle  very  (hort,  per* 
■aaent;  ftigma  capitate.  Peru.  none.  Seed*  Nut  Mi* 
tarry  fluniBg,  beaked. 

ObC  &•  FAnma  has  ei^ht  ftamens,  £.  ChoHuj^ffime  ten. 
Umueiie  and  other  authors  inaccurately  define  the  caiya  as 
a'corofla. 

EC  Ch.  Calyx  moftly  6>ur^deft.  Corolla  none.  Sta* 
mena  vciy  Aort.    Nut  foutary,  beaked.  - 

I.  S.  P^ofina.  Flax^leaved  Stellera.  Linn.  Sp.  PL 
512.  Jacq.  Ic  Rar.  ▼.  i.  t.  68.—» Leaves  linear.  Flowers 
anlbry*  feffk,  with  a  feur^ekft  calyx.— ^Native  of  dry, 
firany  fields,  in  Germany,  Switzerland,  France,  and  Italy, 
iowerinff  in  July  and  Auguft.  In  general  appearance,  tlus 
lob  refembles  Thijhm  2fmum.  U  is  acrid,  bitter,  and 
porgative.  Rooi  annual,  fpindle*ihaped,  nearly  fimple, 
ydlow  00  the  outfide,  white  within.  Stem  uprignt,  about 
is  iochea  in  height,  much  branched  from  the  very  bottom. 
Ltafoet  alternate,  fdEle,  acute,  entire,  fiosooth,  fpreading, 
leflexcd*  tha'ped  like  a  fparrow*a  tongue,  whence  Linnaeus 
adopted  its  old  generic  name  as  a  fpecific  one.  The  ftem 
and  branches  are  terminated  by  long,  loofe,  interrupted, 
leaff  j9«^-  Flowers  leffile,  three,  four,  or  five  togetlier, 
at  the  axils  of  the  leaves,  imbedded  m  wool  at  the  baie, 
greeoifby  with  yellow  tips. 

a.  S.  Ciam^qfme.  Siberian  Stdlera.  Lion.  Sp.  PL 
ri5.  Gmel.  Sib.  ▼•  3.  27.  (Chamsejafme  radice  Man* 
dragone;  Amman.  Ruth.  16.  t.  2.) — Leaves  lanceolate. 
Flowcra  termiaal,  cluftered,  naked,  with  a  five-cleft  calyx. 
—Native  of  Siberia,  on  the  banks  of  rivers ;  flowering  in 
June.  Hooi  externally  brown,  internally  white,  having  a 
iweetiih  ufte,  and  in  its  mode  of  growth  greatly  relembanff 
the  MandndLe  root*  divided  genmlly  into  tvi^  parts,  each 
fmaiflied  with  numerous  radicles.  Sterne  numerous,  (lender, 
wmAt  reddifli  below,  pale  green  at  the  fummit.  Leenee 
aln'nii*rt  ihort,  acute  at  cacn  end»  nerved.  Flowers  viHhite 
and  porpie,  five-deft. 

STEjLLIO,  in  Zookgy^  the  name  by  which  authors  call 
the  fwtft  or  fpotted  lizard.  The  fpots  which  dittioguifii 
tUs  kind  are  not,  however,  ftellated,  as  might  be  fuppofed 
ftonathe  name^  but  round :  fome  fmail,  ami  fcattered  irre^ 
gvbrly  all  over  the  body  %  and  others  larger,  and  difpofed 
m  thirteen  zones  or  femicircles.  The  fpots  are  much  mom 
diftitt A  and  dear  00  the  back  than  on  the  belly.  It  is  common 
m  Syria,  and  fome  other  places.    See  £vt  and  Lizaro. 

The  ftellb,  named  by  the  Greeks  oocordilos,  is  the  moft 
apnsasoii  fpedes  of  liaaird  in  aH  the  iilands  of  the  Archi- 
pdbgo^  in  Crete,  in  the  Morea,  00  the  eaft  coaft  of  Na- 
teliay  in  Egypt,  and  in  Sjvia*    OUncr  defcribes  it  as  bar* 
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ing  the  body  mixed  with  ffreea»  yeDowifli^  and  brown;  the 
head  and  the  back  covered  with  feaies,  fimple  or  tuberek^ 
and  pointed.  The  fcales  of  the  feet  are  more  turned  1^,  and 
more  pointed,  than  thofie  of  the  back.  The  tail  is  vciticil- 
hted,  and  covered  with  prickly  fcales.  This  lizard  ac^uifet 
ten  or  twelve  inches  m  length.  It  li^nes  on  infers,  and  doca 
no  mtfchief.  It  feeks  the  um  in  fummer :  in  winter-it  keeps 
in  holes,  and  there  pafies  that  feafbn  in  a  kind  of  torpor. 

Stkllio  Ada^toy  an  affeded  term  uCed  by  fome  cocmical 
writers  for  dnnabar. 

STELLIONATE,  Steiliokatus,  ia  the  Ct«tf  Leen^ 
a  kind  of  crime  committed  by  a  fraudulent  bargain,  where 
one  of  the  parties  fdls  a  thing  for  what  it  is  not. 

Cujas  fays,  the  word  comes.  from^^WZrV,  a  very  fubtle  kiad 
of  lizard.   We  find  mention  of  it  in  the  Code,  leg.  ix  tit.  34. 

As»  if  I  fell  an  eftate  ibr  my  own,  which  belongs  to 
another ;  or  convey  a  thing  as  free  and  dear,  vrfaich  is  aL> 
ready  emraged  to  another ;  or  pdt  off  copper  for  gold,  &c. 

Tne  Romans  freooently  xlMl  Jel&emihu  to  exprefs  all 
kinds  of  crimes  that  nad  no  proper  names. 

STELLITES,  in  Natural  Hifiory^  a  name  given  by 
fome  writers  on  fbffils  to  a  kind  of  vinte  itone  found  on 
mount  Libanus,  and  in  fome  other  parts  of  Syriat  contain*^ 
ing  the  lineaments  of  die  ftaiwfiih  complete.  The  fome 
ftones  freouently  contain  the  tineaments  of  other  filh. 

STELjLOW,  in  Gemn^apky^  a  town  of  the  duchy  of 
Holftein ;  9  miles  N.N.E.  of  Elmefliom. 

STELOCHITES,  a  name  given  to  ofteocoUa. 

STEM,  in  Botany^  that  part  of  a  pUnt  ariftng  o«t  of 
the  root,  and  which  fuftains  the  leaves^  flowers,  and  fruits. 

In  trees,  the  ftem  is  called  the  trunks  w;floekf  ia  Latin 
emiex^  and  trtmeus* 

In  herbs,  it  is^  ordinarily  caQed  the  Jhli;  by  the  Latfoa 
esmUsf  and  Jcafusf  when  ftraight  like  a  colamn. 

When  (leader,  and  creeping^  on  the  ground,  as  that  of 
nummulary,  fome  authors  call  it  vheeuhum 

In  the  feveral  kinds  of  com,  and  plants  of  that  kind,  it 
is  more  properly  caUed  ewbmts. 

The  ftem  of  the  plant,  accordmg  to  Dr.  Grew,  is  M 
more  than  the  cutis,  or  fldn,  vHiich  at  firft  covers  the  two 
lobes,  and  the  plume  of  the  feed,  and  which  is  forther  di» 
lated  as  the  plant  grows. 

The  ftems  of  wubs  and  trres  are,  for  the  moft  pari,  t 
great  deal  larger,  and  nanre  woody,  firm,  and  fblsa,  ^an 
Uiofe  of  plants  of  many  other  kinds.     See  Stale. 

They  are  the  ftems  of  foreft  and  fome  other  forts  of  treei» 
which  principally  form  and  conftitute,  as  well  as  arfbrd^  the 
timber  which  is  employed  for  different  rtfral  ufes ;  and . 
which  may  be  made  to  fonre  different  purpofes  and  inten« 
tions,  by  the  different  modes  of  training  and  managmg 
them.    See  Timber. 

In  gardening,  the  ftems  of  fhut-trees  and  fmit-ifarobs  are 
trahieS  and  managed  in  a  great  many  different  ways  and 
manners,  fo  as  to  fuit  different  ufes  and  intentions  in  thif 
fort  of  culture  and  praftice.  They  have  alfo  Utdy,  for 
ferviag  particular  purpofes  and  defigns,  been  found  capable 
of  being  fo  trained,  where  the  trees  are  to  be  planted  on  the 
contrary  fidei  of  the  walk  to  thofe  on  which  ther  are  tonm 
and  be  wrought,  as  to  be  introduced  through  boles,  made 
in  a  flaating  upward  dtreaion  from  near  the  bottom  pwtt 
of  them,  to,  the  fizes  of  about  fix  inahes  in  diameter,  aiid 
the  fame  number  of  inches  in  height  from  the  fi^face  of  the 
borders,  with  great  fucceA  aad  benefit*    See  STATOAto- 

Trees  and  Waix-TVww.  i-L._:r 

The  ftems  of  many  low  plants  and  trees  aw  i»«wile 
fomethnes  tramed  with  diferent  kinds  oronaameatal  head^ 
and  other  parU,  for  a  great  variety  of  dt&rent  ufea  aa4 
piupofcs,  jSTpkafara-gfouad  plants       See  Plahxih©^ 


S  T  E 


S  T  E 


.  The  term  ftem  is  alfo  occaiionally,  in  fome  diftrifts^ 
made  tffe  of  to  fignify  the  handle  of  any  fort  of  tool  of  the 
Ibrk  kind. 

Stem  of  a  Shlpf  is  a  circular  piece  of  timber^  into  which  her 
two  fides  are  united  at  the  fore-end ;  the  lower  end  of  it  is 
fcarfed  to  the  keeH  and  the  bowfprit  refts  upon  its  upper  end; 

The  ftem  is  formed  of  one  or  two  pieceSji  according  to 
the  fize  of  the  TeiTel ;  and  as  it  terminates  the  (hip  forward, 
the  ends  of  the  wales  and  pbnks  of  the  fides  and  bottom  are 
let  into  a  groove  or  channel,  in  the  middle  of  its  furfacei 
from  the  top  to  the  bottom;  which  operation  is  nfually 
called  raUffUing, 

The  outfide  of  the  ftem  is  ufually  marked  with  a  fcale^ 
or  divifion  of  feet,  according  to  its  perpendicular  height 
from  the  keel ;  the  intention  of  which  is  to  afcei^ain  the 
draught  of  water  at  the  fore-part,  when  the  ihip  ia  in  pre- 
paration for  a  fea-voyage,  &c. 

The  ftem,  at  its  lower  end,  is  of  equal  breadth  and  thicks 
nefs  with  the  keel,  but  it  grows  proportionably!  broader 
and  thicker  towards  its  upper  extremity.  Falconer.  See 
Skip-building. 

'  Stem,  Falfcf  that  fixed  before  the  right  one.  When  a 
Chip's  ftem  is  too  fiat,  fo  that  ftie  cannot  keep  a  wind  welly 
they  put  ^  falfe  ftem  above,  which  makes  her  rid  more 
way,  and  bear  a  better  fail. 

•  STEMMATA,  in  the  Htftttry  of  InJeEU^  are  three 
Onooth  hemifpheric  dots,  placed  generally  on  the  top  of  the 
head,  as  in  moft  of  the  hymenoptera,  and  other  claffes.  The 
same  wu  firft  introduced  by  Linnsus.     See  Entomology. 

STEMODIA,  in  Botany^  derived  firom  ^rnjuftw,  aftamenf 
and  l«c,  double  f  each  of  tat  filamentn  bearing  two  anthers. 
— Linn.  Gen.  320.  Schreb.  420.  Willd.  Sp.  PI.  v.  3.  344. 
Mart.  Mill.  Did.  v.  4. '  Ait.  Hort.  Kew.  v.  4.  52.  JuiT. 
Gen.  ii8.  .  Jacq.  Amer.  i8i.  Lamarck  Did.  v.  7.  423. 
IlloAr.  t.  534.  Gaertn.  t»  C2.  (Stemodiacra ;  Browne 
Jam.  a6i.) — Clafs  and  order,  DUynamia  Annofpenma* 
Nat.  Ord.     PerfonaiM^  Linn.     ScrcpiularU^  JutT. 

Gen.  Ch.  Cal.  Perianth  inferior,  of  one  leaf,  five« 
cleft,  ere6t,' equal,  permanent.  Cor.  of  one  petal,  irre- 
gular. Tube  the  length  of  the  calyx..  Limb  two-lipped, 
almoft  upright :  upper  lip  ofate,  undivided ;  lower  cloven 
into  three,  rounded,  equal  fegments.  Stam.  Filaments 
four,  nearly  equal,  as  long  as  the  tube,  all  cloven  ;  anthers 
eight,  one  placed  on  each  divifion  of  the  filaments.  Pifi. 
Germen  fuperior,  rather  obtufe  ;  ftyle  fimple,  the  length  of 
the  ftamens ;  ftigma  fomewhat  blunt,  Peric,  Capfule  oblong, 
ovate,  of"  two  cells  and  two  valves  of  a  contrary  partition. 
Seeds  numerous*  ?lobofe.     Receptacle  nearly  cylindrical. 

•  *  Eft*.  Ch.     Calyx ^five^cleft.     Corolla  two-lipped.     Fila- 
ments cbven,  eack  fumiftied  with  two  anthers.    Capfules 
two-celled. 

I.  Si  marktma.  Sea  Steniodia.  Linn^  Sp.  PL  881. 
Swartz  Obf.  242.  (Scordiom  maritimum  fruticofum 
procumbens;  Sloane  Hift.  Jam.  ▼.  .1.  t.  110.  f.  2.)  — - 
Leaves  oppofite,  half  clafping  the  ftem*  Flowers  feffile, 
folitary. — Native  of  the  CbutherQ  parts  of  Jamaica»  on  the 
fea-ihore.  Rooi  probably  biennial,  long,  round,  fibrous. 
Stem  from  00c  to  three  feet  high,  hairy,  eredi,  or  occa« 
fionallv  fcandcnt,  much  l>ranched.  Leavee  fmall,  ieiiile» 
OTate-umceol&te,  obtufe,  ferrated,  thickifh,  hairy,  with 
foialler  onea  at  the  Mils  of  the  larger.  Flowers  few*  axil- 
lary, among  the  terminal  leaves,  fmall,  white  or  blue. 
The  whole  herb^has  a  pleafant  aromatic  fmell}  with  a 
*  bitterifii  tafte.  •     < 

•  2.  S.  durarttifoiia,  Marfh  Stemodia.  Willd.  n.  2. 
Swartz  Obf.  240.  (Capraria  durantifolia ;  Linn.  Sp. 
tip  876.  Veronica  caule  hexangulari,  foliit  fatureiae  teraisi 
ferratis ;  .Sloane  }iift«  Jam*  ▼•  i.  t.  124^  f.  2.}^ — Leaves 


three  in  a  whorl,  combined.  Flowers  two  or  three  to« 
gether,  nearly  feffile. — Native  of  Jamaica,  in  marflies  on  the 
more,  in  clay.  Siem  herbaceous,  a  foot  high,  ere£^, 
branched,  leafy^  angular  at  the  bafe,'  rbandifh  upwards, 
hairy,  clammy.  Leaves  feffile,  toothed  or  rather  ferrated* 
fpreading,  nerved,  downy.  Flowers  on  fuch  fhort  ftalk* 
as  to  be  all  but  feffile,  fmall,  of  a  bhie  colour. 

3.  6.  vifcofa.  Vifcid  Stemodia.  Mart.  Mill.  Di^» 
n.  z.  Roxb.  Coromandel.  v.  2.  33.  t.  163. — Leaves  op- 
poiite,  clafpirig  the  ftem;  Flowers  on  ftalkv,  folitary.— - 
Native  of  Coromandel,  in  ricc-fieldi  -after  the  crop  ha» 
been  cut.  The  Telingas  call  it  Boda-farum^^^Stem  herba* 
ceous,'  two  feet  high,  generally  inclining  to  one  fide, 
branched  from  the  bafe,  fquare,  hairy.  Leaves  linear,  Ser- 
rated, clammy  hke  the  whole  herb.  /Yow^rx  axillary,  fmail^ 
violet-coloured.     The.  plant  has  a  pleafant  aromatic  fmetT. 

4.  8.  nideralis.  Golden  Stemodia.  Willd.  n.  3.  •  Retz. 
Obf,  fafc.  5.  25.  Vahl.  Symb^.  2.  69.  Gaertn.  t.  cft. 
-—Leaves  oblonr,  on  ftalks.  Flowers  axillary,  oppofite* 
-^Native  of  wafte  places  in  the  Eaft  Indies,  where  it  waa 
firft  gathered  by  Koenig.*-^/^m  herbaceous,  a  fpan  high» 
ere^,  fiightly  angular,  downy,  branched  below  in  a  fimple^ 
fpreading  manner.  Leaves  oppofite,  ferrated,  entire  at  the' 
bafe,  on  long,  flendef  ftalks.  Flowers  axfllary,  goldea« 
coloured* 

5.  S.  camthoraia.  Green-flowered  Stemodia.  •  Willd. 
n.  4.  .  Vahl.  Symb.  p.  2.  69.  —  Leaves*  ovate,  ftalked. 
Flowers  in  clufters.— ^Native  of  Ceylon:'  Stem  herbaceouSf 
a  foot  high,  ered,  fimple,  downy,  roundifh  below»  ^mgular 
at  the  upper  part.  Leaves  oppofite,  deeply  and  unequally 
ferrated,  flender  at  the  bafe,  icarcely  hahry  on  the  upper 
fide.  Flowers  yellowifti-green,  in  terminal,  ere&  cluners, 
a  fpiin  long. 

Vahl  mentions  a  variety  of  S.  eampiorataf  with  narrower 
leaves,  wRich,  he  fays,  may  probably  be  Dodariia  orietUaRs. 

6.  S.  aquattca.  Water  Stemodia.  Willd.  n.  '5. — Leaves 
three  together ;  thofe  immerfed  doubly  pinnate,  capillary  ; 
thofe  above  water  undivided,  lanceolate,  feffile.  Spikes 
axillary.  A  native  aquatic  of  the  Eaft  Indies,  found  neas 
Tranquebar.— '^/^fs  from  fix  inches  to  two  feet  in  height. 
Lower  lecv.'s  doubly  pinnate  |  uffer  three-nerved,  fmobth, 
deeply  ferrated  from  the  middle  to  the  tip.  Flowers  alter- 
nate, feffile,  in  terminal  fpikes. 

7.  S.  parvtjlora.  Small- flowered  Stemodia.  Ait.  n.  i« 
(<<  Erinus  Terticillatus ;  Mill.  Did.  ed.  8.'M-^--Stem  pro- 
cumbent, much  branched,  downy.  Leaves  three  together, 
on  ftalks,  ovate,  crenate.-^Native  of  South  America*  nowci^ 
in?  in  July  and  Augiift.  Firft  cultivated  by  Mr.  Philip 
Miller  in  1759.  We  know  nothing  further  6f  this  fpeciea 
than  what  is  here  extraded  from  the  Hortus  Kewenfis, 

STEMONA,  was  fo  denominated  by.  Loureiro,  from 
aln/j^y,  aJfaHien,  becaufe  of  the  remarkable  form  and  con« 
nettion  of  thofe  orgrans  in  its  flower ;  which  hitter  circum* 
ftancc  led  him  to  refer  the  genus  to  the  clafs  Monadelpina* 
His  genus,  however,  proves  by  the  defcription,  and  indeed 
by  the  fynonym  of  Rumphius,  to  be  no  other  than  our^s 
and  Mr.  Dryander's  RoxBUROHiA  ;  fee  that  Article.  We 
had  not  made  this  difcovcry  when  the  faid  article  was  writ* 
ten.  What  would  thofe  who  ftickle  for  the  mere  right  of 
priority  of  names,  in  fpite  of  authority,  fenfe,  utility,  or 
tafte,  do  in  this  cafe  ?  Stemoua  is  by  nur  the  oldcft  nanae» 
liable  to  little  or  no  exception,  and  given  by  an  able  'and 
learned.' botanift.  Yet  furely  every  one  would  retain  Rok^ 
hurgiiaf  for  the  fake  of  its  author's  authority.  We  cannot 
but  contend,  for  the  occafionalexcrdfe  of  fome  difcretionary 
power,  when  obvionfiy  for  jthe  good  of  fcience ;  liowevcr 
averfe  we  may  always  be  to  akerationa  of  eltabliihed  and 
received  names »  though  perhaps  for  the  better. 

STEMPHYLA, 
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STEMPltYLA,  a  word  ufed  by  the  ancients  to  ex. 
prefs  the  huikt  of  grapes,  or  the  remains  of  the  prefiingt 
of  wine.  The  fame  word  is  alfo  ufed  by  foroe  to  ex* 
prefs  the  remaining  mafs  of  the  olives,  after  the  oil  is 
prefled  out. 

STEMPHYLITES,  a  name  given  by  the  ancients  to 
a  fort  of  wine  preiTed  hard  firom  the  huflcs. 

STEMPLES,  in  Mutingt  crofs  bars  of  wood  in  the 
-fliafts,  which  are  funk  to  mines. 

In  many  places,  the  way  is  to  fink  a  perpendicular  hole, 
or  (haft,  the  fides  of  which  they  ftrengthen  'from  top  to 
bottom  with  wood-work,  to  prevent  the  earth  from  falling 
in :  the  tranfrerfe  pieces  of  wood,  ufed  for  this  piirpofe, 
they  call .  ftemples,  and  by  means  of  thefe  the  miners  in 
fome  places  defcend,  without  ufing  any  rope,  catching  hold 
of  tbefe  with  their  hands  and  feet. 

STEMSON,  in  SUp-BuiiSngf  a  piece  of  compafs  tim- 
ber,  wrought  on  the  aftfide  of  the  apron,  the  lower  end 
of  which  fcarfs  into  the  keelfon.  Its  upper  end  is  eon- 
tinued  high  enough  to  tenon  into  the  under  fide  of  the 
middle  or  upper  deck  hook:  its  ufe  is  to  fuccpur  the 
fcarfs  of  the  apron,  as  that  does  thofe  of  the  ftem. 

STENANTHERA,  in  Botany,  from  rcwj,  narrow^  or 
eontraSeJf  and  «y&f)^,  an  anther, — Brown  Prodr.  Nov.  HoU. 
▼.  I.  538.^Clafs  and  order,  Pentandris  Mmiogyma,  Nat. 
OnL  Epacridea,  Brown. 

Gen.  Ch.  Cal.  Perianth  inferior,  permanent,  double; 
the  inner  of  five  broad,  ovate,  equal,  convolute  leaves; 
outer  of  numerous  ovate,  concave,  imbricated,  bluntifli, 
potntleft  fcales,  not  fo  long  as  the  fomaer.  Cor.  of  one 
petal,  tubular,  deciduous;  tube  twice  the  length  of  the 
calyx,  fwelling,  fmooth,  and  naked  within;  limb  in  five 
fliort,  fpreadme,  lanceolate,  Uuntifli  feements,  bearded 
vndemeath  ^t  the  extremity,  as  well  as  huf  way  along  the 
diik  from  the  bafe.  Nedary  a  cup-(haped  undivided  gland 
fmrtmnding  the  bafe  of  the  germen.  Starn^  Filaments  five, 
inferted  into  the  tube,  and  endofed  within  it,  thick  and 
tefliy,  broader  than  the  anthers,  which  are  linear,  in  the 
mouth  of  the  tube.  Pifi.  Germen  fuperior,  roundifli,  of 
five  cells ;  ftvle  capillary,  the  length  of  the  tube ;  fHgma 
fimple,  obtule.  Parte,  Drupa  nearly  dry,  globofe.  Seed. 
Nut  of  three  or  more  cells,  with  a  thick,  not  very  hard, 
fiiell,  not  burfting,  with  a  pendulous  kernel  in  each  cell. 

Eff.  Ch.  Outer  calyx  of  many  imbricated  leaves.  Co- 
rdla  tubular ;  its  tube  fwelling,  twice  as  long  as  the  calyx, 
naked  within ;  limb  much  (horter,  fpreading,  bearded  half 
way.  Filaments  included  ui  the  tube,  flefhy,  broader  thaa 
their  anthers.  Drupa  almoft  dry,  of  firom  three  to  five 
cells. 

I.  S,  thttfoRa.  Pine-leaved  Stenanthera.  Br.  n.  i. — 
Native  ot  the  neighbourhood  of  Port  Jackfon,  New  South 
Wales,  from  whence  we  have  a  fpecimen  gathered  by  Dr. 
White,  but  this  fhrub  has  not  yet  found  its  way  into  the 
gardens  of  England.  It  is  the  only  known  fpecies  of  its 
senus*  The  Jem  is  woody,  ered,  fpreading,  branched, 
icarred ;  the  younger  branches  hairy,  clothed  with  innume- 
rable, crowded,  awl-(haped,  pungent,  revolute,  roughifli, 
feffile  leaveif  about  an  inch  long.  Flowers  axillary,  ereft, 
feffik,  about  the  bafe  of  each  branch,  very  beautiful,  with 
a  rich  fcarlet  tube  an  inch  long,  and  a  yellowifii^g^reen 
limb,  makinr  a  fingular,  but  moit  agreeable,  contraft. 
DrMa  the  fize  of  a  fmall  pea,  invefted  with  the  brown 
cYaatj  ealyx. 

STENA  Y,  in  Geogn^hy,  a  town  of  France,  in  the  de- 
partment of  the  Meufe,  and  chief  place  of  a  canton,  in 
the  diftrid  of  Montmedy ;  21  miles  N.N.W.  of  Verdun. 
The  place  contains  3599,  and  the  cantoa  1 1)434  inhabitants. 
Vol.  XXXIV. 
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on  a  territory  of  170  kiliometnSs,  In  18  eeaunums.    N. 
lat.  40®  30'.    £.  long.  5®  16'. 

STENBOCK,  Magnus,  in  Bi<^(^ly,  a  diftioguiflied 
Swedifh  general,  fon  of  Guftavus  Otto  Stenbock,  a  gene- 
ral under  Charles  X.  and  XI.,  was  bom  at  Stockholm  in 
1664.     He  was  educated  at  Upfal,  and  in  1683  he  fet  out 
on  his  travels,  and  having  entered  into  the  Dutch  army,  be 
ferved  feveral  campaigns    with  the   allied  forces   in   die 
Netherlands,  and  on  the  Rhine,  under  the  princes  of  Wai- 
dec  and  Baden.     He  diftinguiflied  himfelf  fo  much  by  his 
bravery  and  good  conduA,  that  he  was,  in  1697,  appointed 
to  be  colonel  of  a  German  regiment,  then  in  the  garrifon 
at  Wifmar,  where  he  employ^  his  leifure  time  in  00m- 
pofing  a  work  on  the  art  of  war,  entitled  <<  The  Swedifli 
Military  School,'^  which,  however,  he  did  not  find  leifure 
or  inclination  to  publifti.     He  accompanied  Charles  XII. 
in  almoft  all  his  expeditions,  and  contributed  by  his  fkill 
and  exertions  to  the  vi6bory  obtained  at  Narva.     In  the 
Polifli  campaign,  till  1706,  he  fometimes  accompanied  the 
king  and  the  main  army,  and  fometimes  was  entrufted  with 
the  command  of  detached  bodies  employed  chiefly  in  levy- 
ing contributions ;  a  fervice  for  which  he  was  exceedingly 
well  qualified :  he  was  alfo  employed  in  conftruding  bridges 
over  inch  rivers  as  the  Swedimarmy  had  to  pafs,  on  its  in- 
curfions  into  Poland,  and  on  its  return  from  that  country. 
In  the  year  1706  he  attended  the  king  to  Saxony,  where 
he  was  appobted  governor  of  Scania.     When  he  arrived 
there,  he  found  every  thing  in  the  utmoft  confufion ;  the 
moft  fhameful  abufes  had  been  conunitted ;  and  in  order  to 
put  an  end  to  them,  and  deter  others  from  fimilar  pradices, 
he  put  the  laws  into  moil  fevere  execution ;  but  a  war 
breaking  out  put  a  ftop  to  his  plans  of  reform.    When  in- 
telligence of  the  Swedes  being  defeated  at  Pultava  reached 
Frederic  IV.  of  Denmark,  he  made  preparations  for  the 
invafion  of  Scania.     Stenbock  was  appointed  to  oppofe 
htm ;  he  put  himfelf  at  the  head  of  8000  old  troops  and 
12,000  new  levies,  and  went  in  purfuit  of  the  Danes,  who 
were  committing  incredible  ravages  in  the  country.    There 
wats  no  time  to  clothe  the  newly  raifed  troops  in  military 
arrav ;  of  whom  the  greater  part  was  dretted  10  frocks, 
and  nad  piftols  tied  to  their  girdles  with  cords.     They  at- 
tacked the  enemy ;  and  what  was  wanting  in  order  and 
difcipline,    was   amply  compenfated  in  zeal;   and  thefe 
raw  troops  completely  defeated  the  regular  army  of  the 
king  of   Denmark.     The  Danes   ouitted   Sweden  with 
great  precipitation,   having  firft  kiued  their  horfes,  and 
deftrpyed  by  fire  their  baggage  and  magazines.     They 
left  behind  them  about  4000  wounded  fo&ers,  of  whom 
the  greater  part  died,  as  well  by  the  infedion  from  the 
dead  horfes,   as  by  the  want   of  food,   of  which   they 
had  been    deprived   by  their  own   countrymen.      After 
Scania  had  been  freed  firom  the  ravages  of  the  enemy, 
Stenbock's  firft  care  was  to  ftrengthen  the  fortifications  of 
Chriftianftad,  being  a  place  of  great  importance,  for  the 
defence  of  that  part  of  Sweden.     The  adirity  which  he 
difplayed  on  this  occafion,  induced  Charles,  the  year  follow- 
ing, to  entruft  him  with  the  diredion  of  another  enterprize, 
to  the  fuccefsiul  and  ^P^^dv  execution  of  which  great  im- 
portance was  attached.     This  was  to  repair,  as  fpeedily  at 
pofiible,  with  feveral  regriments  to  join  the  troops  in  that 

Srovince  and  to  proceed  afterwards,  under  the  command  of 
taniflaus,  to  meet  his  Sweedifli  msjefty,  on  his  propofed 
return  from  Turkey.  In  this  meafure  he  was  thwarted  by 
the  fenate,  and  he  experienced  many  difficulties  which  hie 
did  not  anticipate  ;  of  thefe,  one  was  the  want  of  money. 
He,  however,  went  to  Stockholm,  and  exerted  himfdf  fo 
fuccefsfttUy,  that  he  coUeded,  in  the  coorfe  of  a  month» 

T  more 
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more  than  )00>ooo  rix*dolItrs,  and  fitted  out  fome  vefCels 
ifor  his  inteoded  expedition^  In  the  courfe  of  his  voyage 
he  ^11  in  with  the  Danifh  fleet)  hj  which  he  was  attack^t 
and  more  than  thirty  of  the  Swedifti  ihips  were  loH.  In 
confequence  of  this  unfortunate  event,  Stenbock  drew  up  a 
paper  in  vindication  of  his  own  condud.  After  this  he 
took  Roftock ;  and  having  received  a  confiderable  reinforce- 
ment of  troops,  gained  a  memorable  vi6tory,  in  171 2:,  over 
the  Danifh  and  Saxon  forces :  he  then  proceeded  to  the 
army  in  Holftein,  and  having  burnt  Altona,  was,  in  the 
month  of  May,  1713)  hemmed  in  at  Tonningen,  by  the 
combined  Danifh,  Saxon,  and  Ruffian  army,  in  fuch  a 
manner,  that  he  was  obliged  to  fign  a  capitulation.  Being 
now  a  prifoner,  he  was  conveyed  by  order  of  his  Danim 
majefty  to  Cooenhagen,  and  fo  clofely  confined,  that  he 
was  feparated  from  aU  his  attendants,  except  two  domeftics, 
who  obtained  leave  to  wait  upon  him,  and  was  in  other 
refpeds  fubje6t  to  great  reftraint  and  feverity.  At  length, 
exhaufted  by  miferv,  chagrin,  and  difeafe,  he  drew  up,  tn 
the  beginning  of  the  year  17 16,  an  account  of  his  fuffer- 
ings,  to  ferve,  to  ufe  his  own  words,  as  a  confolation  to 
his  difireifed  relatives,  and,  at  the  fame  time,  to  preferve 
hit  name  and  reputation  to  pofterity.  This  work  was 
printed  in  17739  in  Lonbom's  <<  Anecdotes  of  celebrated 
and  diftinguilhied  Swedes. '^  He  died  in  I7i7»  and  was  in- 
terred, with  miUtary  honours,  in  the  flrarriion  church  of 
Copenhagen.  After  the  conclufion  o?  peace,  his  body 
was  conveyed  to  Sweden,  and  depofited  in  the  cathedral 
of  Upfal.  Stenbock  was  a  man  of  talents,  and  always  held 
in  high  eflimation  by  Charles  XII.  In  his  political  fenti- 
ments  he  adopted  the  fyftem  of  his  father-in-law,  the  cele- 
brated Oxenftiema.  He  fpoke  his  fentiments  with  free- 
dom, and  gave  fuch  advice  as  he  thought  moft  conducive 
to  the  good  of  his  country.  In  fpeaking  of  the  Pohfh 
war,  in  one  of  his  letters,  oated  June  20th,  170a,  he  fays, 
<<  according  to  every  appearance,  unlefs  Providence  inter- 
fere in  a  very  remarkable  way,  war  will  be  declared  againft 
the  republic.  How  we  (hall  get  out  of  it  God  only  knows. 
For  my  part,  I  would  run  nO  riik,  but  in  a  war  really 
undertaken  on  juft  principles."  He  had  bo  ihare  in  Ums 
depofition  of  Auguftus,  for  whom  he  had  a  fincere  eileem. 
He  incurred  confiderable  blame  for  the  feverity  which  he 
exercifed  at  Altona,  and  the  miniflers  and  generals  of  Po- 
land and  Denmark  wrote  to  him  complaining  of  his  cruelty 
on  that  occafion ;  but  Stenbock,  who  confidered  this  mea- 
fure,  however  harfti,  as  a  juft  retaliation  for  the  condud  of 
the  Saxons  and  Danes  at  Stade,  which  they  had  bom- 
barded and  burnt  to  afhes,  replied,  **  that  he  proceeded  to 
fuch  an  extremity,  in  order  to  teach  the  enemies  of  his 
fovereiffn,  in  future,  not  to  wage  war  like  barbarians,  and 
to  cau£  the  law  of  nations  to  be  refpeded.''     Gen.  Biog. 

STENBRUGGE,  in  Geography,  a  town  of  Norway, 
in  the  province  of  Aggerhuus;  8  miles  N.  of  Tonfberg. 

STENBY,  a  town  of  Sweden,  in  Eaft  Gothland;  11 
miles  E.  of  Nordkioping. 

STENCH.     See  Stink. 

STENCILLING.     See  VanfL-Hangings. 

STENCKBACH,  in  Giograbby,  a  river  of  Saxony, 
which  rifes  4  miles  S.  of  Laudiberg,  and  runs  into  the 
Fuhme,  %  miles  N.  of  Zotbig. 

STENDAL,  a  town  of  Weftphalia,  and  late  capital 
of  the  Old  Mark,  containing  four  churches,  with  confider- 
able manufadures,  introduced  b)  the  French  refugees; 
18  miles  W.N.W.  of  Brandenburg.  N.  lat.  52°  36^.  £• 
lone.  12^. 

STENDALICHEN,  a  town  of  Brandenbure,  in  the 
Ucker  Mark ;  10  mOes  N.E.  -of  New  Angermunde. 
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STENDORP,  a  town  of  the  duchy  6f  Holftein ;  6 
miles  E.N.E.  of  Eutyn. 

STENE,  a  town  of  Norway,  in  the  province  of  Dron- 
theim ;  48  miles  £.  of  Drontheim. 

STENFORT,  a  town  of  Hfnder  Pomerania ;  8  miles 
S.  of  New  Stettin. 

STENHEL,  a  town  of  Sweden,  in  Weft  Bothnia ;  52 
miles  N.W.'  of  Lulea. 

STENO,  Nicholas,  in  Biography,  a  diftinguiflied  phy- 
fician,  and  fubfequently  biihop  of  Titiopolis,  and  vicar- 
mpoftolic  of  the  northern  countries,  was  bom  at  Copen- 
hagen in  1638.  His  father  was  a  Lutheran,  and  goldfmitk 
to  Chriftian  IV.,  king  of  Denmark.  Having  had  the  ad- 
vantage of  ftudying  medicine  and  anatomy  under  the  cele- 
brated Bartholin,  whofe  friendship  he  obtained  by  his  in- 
genuity and  induftry,  he  was  well  prepared  to  profit  by  hig 
travels  through  various  parts  of  Holland,  Germany,  France, 
and  Italy,  in  vifiting  the  beft  fchools,  of  which  he  pafled 
feveral  years.  He  was  at  Amlterdam  in  1660,  and  refided 
during  tlie  three  fucceeding  years  at  Leyden,  where  he 
purfued  his  Itudies  with  the  utraoft  diligence.  He  arrived 
at  Paris  in  1664,  and  at  the  end  of  two  years  more  went 
to  Vienna,  traverfed  part  of  Hungary,  and  entered  Italy 
by  the  Tyrol.  He  vifited  the  principal  cities  of  this  fine 
country,  and  palled  fome  time  efpecially  at  Rome  and  Flo- 
rence, in  the  latter  of  which  cities  his  reputation  reached 
the  court  of  Ferdinand  IL,  grand  duke  of  Tufcany,  who 
appointed  him  his  phyfician  about  the  year  1667,  ^^^  ^ 
liberal  falary.  He  was  afterwards  honoured  with  the  efteem 
and  confidence  of  Cofmo  III.,  who  feleded  him  as  pre« 
ceptor  to  his  fon.  His  attachment  to  the  Proteftant  reli- 
gion had  been  (kfkca  by  the  eloquence  of  BofTuet  while 
he  was  at  Paris,  and  in  1669  he  abjured  that  faith,  and 
adopted  the  Roman  Catholic  perfuafion.  Frederick  III., 
king  of  Denmark,  invited  him,  near  the  clofe  of  his  reign^ 
to  return  to  Copenhagen ;  but  he  refufed  the  invitation, 
becaufe  he  could  not  obtain  permiifion  to  exercife  the  reli- 
gion which  he  had  adopted;  but  Chrifttan  V.  repeating 
the  invitation  without  any  fuch  reftraint,  about  the  year 
1672,  Steno  returned  to  his  native  city,  and  was  appointed 
profeffor  of  anatomy.  He  found  his  change  of  fentiments 
and  circumftances,  however,  produdive  of  lefs  agreeable 
refults  than  he  had  anticipated,  and  he  again  quitted  Den- 
mark, and  refumed  the  education  of  the  young  prince  of 
the  houfe  of  Cofmo,  at  Florence.  Some  time  after  his  re- 
turn, he  entertained  a  wi(h  to  enter  the  ecclefiaiiical  ftate, 
and  he  embraced  that  profeifion  in  1677.  He  was  fpeedily 
nominated,  by  pope  Innocent  XI.,  to  the  bi/liopric  in 
Ifauria,  which  we  have  already  mentioned  ;  and  was  after- 
wards appointed  vicar-apoftolical  to  all  the  ftates  of  the 
north,  in  which  capacity  he  became  a  zealous  preacher  in 
Hanover,  Munfter,  Hamburgh,  and  various  parts  of  Ger- 
many, and  died  in  the  courfe  of  his  miifionary  labours,  at 
Schwerin,  in  the  duchy  of  Mecklenburgh,  in  1686,  in  the 
49th  year  of  his  age. 

The  works  of  Steno  which  are  extant,  relate  princi- 
pally to  medical  fubje&.  He  was  a  zealous  cultivator  of 
anatomy,  and  the  author  of  fome  difcoveries  relative  to  the 
minute  circulation  of  the  eye,  the  nofe,  and  organs  of 
voice,  and  to  the  lymphatic  vefl'els;  ^s  the  papers  which  he 
communicated  to  the  Academy  of  Copenhagen,  and  hit 
other  works,  will  teftify.  The  titles  of  the  latter  are,  "  Ob- 
fervationes  de  Oris,  Oculonim,  et  Narium  Vafis,"  1662 : 
this  was  enlarged  and  reprinted  in  1664,  with  the  new  title 
**  De  MufcuTis  et  Glanduhs  Obfervationum  Specimen." 
"  Elementorum  Myologisc  Specimen,  feu  Mufculi  De- 
fcriptio  GeomeUica,"  1667,     «  De  folido  intra  folidum 

naturaliter 
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jiaturalitcr    contento    DtlTertationtt    Prodromus/'     1669.  undivided,  narrowi  deflexed.    Stameni  prominent.    Stigma 

<*  I>ifrertatio  de  Cerebri  Anatome,''  1671 ;  which  had  been  obtufe,  undivided.     Drupa  of  four  cells.     Seeds  folitary. 

publifhed  in  French  at  Paris  in  1669.     **  Epiliolx  du«  A  genus  of  New  Holland  flirubs,  either  nearly  fmooth, 

Adverfariac/'  1680.     In  this  year  he  again  publiihed  his  or  clothed  with  very  fine  greyifli  down.     Leaves  altematey 

Grft  work,  with  fome  alterations*  under  a  new  title*  <<  Ob-  without  veins ;   moftly  undivided.     Flowet'Jlalh  folitary, 

/ervatioDes  Anatomicae*  quibus  varia  Oris,  Oculoriim»  et  ixDgle*flowered>  without  bradleas.     Flomferi  either  purple 

Narium  Va(a  defcribuntur,  novique  Salivxi  Lachryroarum,  or  yellowiih.     Nut  of  the  drupa  often  with  only  two  ceus» 

et  Muci  fontes  deteguntur,  &c.''     Steno  was  the  uncle  of  the  others  proving  abortive. 

Winflowy  who  fubfequently  carried  anatomical  fcience  to  *  ''  Boniiaf  though  very  nearly  related  to  StenochUus^  differs 

the  higheil  pitch.     See  Eloy  Di£^.  Hift.  de  la  M^d.  in  having  the  upper  lip  of  its  eorotta  emarginate*  the  lower 

'    Stsno'/  DuSf  a  name  given*  from  its  difcoverer*  to  the  three-cleft ;  a  two-lobed^^^mtf ;  and  the  nut  of  two  divided 

foperior  falival  dud.  cells*  each  with  ioxxt  feeds ^  according  to  the  younger  Gaert- 

Several  anatomifts*  particularly  Heifter  and  Palfyn*  have  ner*  in  his  v.  3.  168.  t.  212." 

difputed  whether  Steno's  du6k  is  pervious  in  recent  iubjeds*  i»  S,  glater.   Smooth  Stenochilus.    Br.  n.  i  .—<<  Leaves 

as  well  as  in  the  fkeleton.     Dr.  Kulm  affirms*  he  has  de-  lanceolate  or  elliptical*  undivided*  fmooth*  fcarcely  longer 

monftrated  it  to  feveral  to  be  pervious  in  deer*  bears*  wild  than   the  flower ;   fometimes  toothed   at   the   extremity. 

^oat»»  hares*  calves*  and  in  toe  human  fubjeds*  and  men*  Young  branches  downy.     Stem  diffufe.'*  —  Gathered  by 

tiooa  the  manner  of  tracing  it.     See  Med.  Eff.  Edinb.  Mr.  Brown*  on  the  fouth  coall  of  New  Holland.     This 

Abridg.  vol.  ii.  p.  421.  gentleman  mentions  another  fpecies*  nearly  akin  to  the  pre- 

STENOCARPUS*  in  Botany^  from  rfwr*  narrowt  and  fent*  except  being  hoary  with  down*  which  was  gathered 

MaLfWH%  Jrmi.  —  Brown  Tr.  of  Linn.   Soc.    v.  lo.    201.  on  the  weftem  coaft  of  New  Holland;  but  he  leaves  the 

Prodr.  Nov.  HolL  v.  i.  390. — Clafs  and  order*  Teiran'  defcription  of  it  to  his  friend  Lefchenault. 

drM  Momenta*     Nat.  Ord.    Proieace^f  JuiT  Brown.  2.  S.  longtfolius*    Long-leaved  Stenochilus.    Br.  n.  2. — 

Geo.  Ch.     Cai,  none.     Cor.  Petabfour*  difUnft*  linear*  ^*  Leaves  linear,  fomewhat  lanceolate*  elongated*  undivided; 

eqpal,  all  turned  to  one  fide ;  their  fummits  ovate^  concave*  hooked  at  the  point ;  fmooth  when  -full-grown.     Youne 

bearing  the  ilamens.  '  Nedary  a  gland*  half  embracing  the  branches  downy.     Stem  eredl." — Found  alfo  on  the  fouth 

talk  of  the  germen.     Stam.  Fikments  four*  very  Inort*  coaft  of  New  Holland*  by  Mr.  Brown.     The  Jiowers  were 

inferted  into  the  hollow  tip  of  each  petal ;  anthers  roundifh*  paiV*  but  the  habit*  as  well  as  fruii,  anfwerea  to  the  pre* 

funk  in  the  £a(ne  cavity.  '  Pjfi.  Germen  fuperior*  ftalked*  ceding.     The  leaves  are  from  three  to  five  inches  long. 

oval;    ftvle  terminal*  cylindrical*  deciduous ;   ftigma  ob-  STENOGRAPHY*    Short-hand*    from    rew;    and 

lique^  dilated*  orbicular*  peltate*  ilattiih..    Fericm  Follicle  yf%f»f>     Paifing  over  the  Egyptian  mode  of  writing  by 

finrar,  ftalked*  coriaceous*  recurved.    SeeJs  nv^erous*  im«  hieroglyphics*  we  may  obferve*   that  **  The   Hiftory  of 

bricated*  winged  at  the  bafe.  Hebrew  Abbreviations*  as  a  Key  to  underttand  the  Rab- 

EflT.  Ch.     Petals  four*  obliaue.     Stamens  funk  in  the  binical  Authors,"  by  the  learned  Buxtorf*  appears  to  have 

cavitiet  of  the  limb.     A  lateral  ffland  at  the  bafe  of  the  unfolded  one  of  the  earliefi  notions  mankind  had  of  a  me- 

ftalk  of  the  germen.     Style  deciduous.     Stigrma  oblique*  thod  of  ibort-writing.     Some  of  thofe  abbreviations  are 

orbicular*  flattiih.     Follicle  linear*  coriaceous.     Seeds  nu-  merely  the  incipient  ktters  of  feveral  words  joined  together 

merous,  winged  at  the  bafe.  as  one*  and  marked  at  the  top  with  points ;  others  are  the 

1.  S.  Forfieri*  Oval-leaved  Stenocarpus.  Br.  Tr.  of  final  or  terminational  letters  of  words;  and  ottiers»  again* 
Linn.  Soc.  n.  i.  (Embothrium  umbellatum ;  Linn.  Suppl.  are  contraded  words*  wherein  two  or  three  letters  are  made 
128.     Lamarck  Did.  v.  %.  3C5.     Illuiir.  n.  1285.  t.  55.  to  denote  an  entire  word. 

f.  I.     Willd.  Sp.  PL  V.  I.  538.    E.  umbelliferum ;  Fortt.  The  Jews*   we  are  told*   were  particularly  partial  to 

Gen«  t.  8.  f.  ^»— ^.  )-«-Leaves  elliptic-oblong*  obtufe*  with-  thefe  methods  of  abbreviation ;  to  wnich  they  added  a  few 

out  prominent  ribs. — Gathered  by  Forfier  in  New  Cale-  arbitrary  charaders*  to  exprefs  certain  proper  naunes,  fuch 

donia.     The  if/m  is  fhnibby*  with  alternate*  round*  fmooth*  as  God*  Jehovah*  and  the  Uke  awful  and  facred  terms. 

]fa(y»  dotted  branches.     Leavu  alternate*  on  (hort  thick  By  degrees  the  Greeks  acquired  this  mode  of  writinfr* 

fialksy   coriaceous*   fmooth*  entire*   an  mch  or  inch  and  and  it  was  very  fuccefsfully  pradifed  among  them.    Indeed* 

half  long ;  tapering  at  the  bafe ;   obfcurdy  triple-ribbed  the  Greek  abbreviations  and  conne6Uons  have  very  much 

ia  a  dry^ate.     Flowers  about  half  an  inch  long*  red*  about  the  chara&er  of  genuine  ftenography. 

fix  or  feven  together*  in  axillary,  ftalked*  fmooth  umbels^  It  was  at  NiccSai  that  this  metnod  of  writing  wasfiril  in- 

fobtended  by  t&ee  or  four  fmall,  membranous*  ovate  hrac^  troduced  to  the  Greeks  by  Xenophon  himfelf*  who  wrote 

Uasm     FolBeU  near  two  inches  long*  like  a  fmall  legume*  by  certain  arbitrary  notes*   in  tne  nature  of  charaders. 

villi  bollows  for  the  feeds.  This  opinion  is  connrmed  by  Laertius*  who  particularly  no* 

2.  S.  JoBrmts.  Willgw-leaved  Stenocarpus.  Br.  ibid,  tices  two  diftind  methods  of  ftenographic  writing ;  namely* 
9.  !•  iProdr.  n.  i.  —  <<  Leaves  elongated*  lanceolate  |  one  by  fimple  contradions;  and  the  other  by  arbitrary 
three-ribbed  at  the  bafe." — Found  by  Air.  Brown*  on  the  marks  or  fymbols. 

eaftem  coaft  of  New  Holland  %  on  the  rocky  banks  of  The  Romans  praftifed  this  art  at  a  very  early  period, 

riven  near  Port  Jackfon.     The]flowers  are  of  a  yellowiih-  Some  writers  have  even  afcribed  to  the  poet  Enmus  the 

white.     Umbels  ftalked.     Whole^ni^  very  (mooth.  merit  of  having  firft  invented  a  method  of  writing*  by  which 

STENOCHILUS,  from  rcvof*  Jlender^  and  x<^(»  o,  Up^  the  notarii  were  enabled  to  follow  the  moft  rapid  of  their 

which  alludes  to  the  unufual  narr^wnefs  of  the  under  lip  of  orators.    This*  however*  is  extremely  hypotheticaL     It  is 

the  corolla,  compared  with  the  upper.  —  Brown  Prodr.  added*  that  Ennius's  method  was  much  improved  upon  by 

Nov.  HolL  V.  I.  5i7.-«-Clars  and  order*  Didynamia  jin*  Tyro*  Cicero's  freed-^man}  and  ftill  Viort  by  the  learned 

fh/pemua*      Nat.   Qrd.     Per/otiatat    Linn.      Myoforin^t  Seneca. 

%rown.  Ennius*  it  appears,  began  at  firft  to  write  with  one 

Eff.  Ch.     Calyx  in  five  deep  frgments.     Corolla  rin*  thoufand  one  hundred  marks  of  his  own  contrivaqoet  to 

g^t  \  Its  upper  bp  ered,  four-cleft  Ealf  way  down }  lower  which  he  might  add,  as  drcumftances  9nd  neceifity  de« 

T  J  manded% 
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mindcdi  In  what  the  fitbfequetit  improvements  confiiled 
we  have  no  account ;  probably  only  in  the  invention  of  new 
fymbols  or  charaders,  and  not  in  any  attempt  to  write  in  a 
{hoTt  manner^  by  the  combination  of  new  and  more  fimple 

letters. 

It  is  evident  the  Romans  held  this  art  in  great  eftima- 
tion;  for  Suetonius,  fpeaking  of  Caligula^  exprefles  his 
furprife,  that  an  emperor,  who,  notwithflanding  his  nu- 
merous vices,  was  not  deficient  in  capacity  and  parts,  (houlA 
remain  ignorant  of  the  art  of  Itenographic  writing.  Titus 
Vefpafian,  however,  in  almoll  every  refpeft  a  very  diflferent 
chara£ler  from  CaHgula,  is  mentioned  as  bein^  remarkably 
attached  to  fhort-hand,  and  himfelf  praftifed  it  with  great 
facility,  and  often  made  it  not  only  his  bufinefs  but  his 
amufement.  He  feemed  to  have  great  pleafure  in  calling 
his  amanuenfes  together,  and  witnefling  which  of  them 
wrote  the  fialleft.  He  not  only  amufed  himfelf  with  fleno- 
]  graphy,  but  with  imitating  the  hand-writing  of  others; 
'  and,  by  conttant  pradice,  acquired  fuch  a  command  of 
lumd,  and  fuch  a  facility  in  imitation,  that  he  was  wont 
humoroufly  to  obferve  concerning  himfelf,  that  he  fhould 
have  made  an  excellent  mimic  or  counterfeit. 

Various  were  the  fchemes,  as  at  prefent,  which  were  for- 
merly ufed  to  write  after  public  fpeakers ;  but  they  were 
probably  all  of  them  exceedingly  arbitrary,  and,  for  the 
moft  part,  unintelligible  to  any  but  thofe  who  pra£tifed 
them ;  and,  on  that  account,  were  foon  forgotten  and  de- 
Iboyed.  The  art  was  confequently  much  negleded^  as  is 
evident  from  two  books  of  (hort-hand,  mentioned  hf  Tri- 
themius.  The  firft  was  a  Short-Hand  Di6kionary,  which  he 
bought  of  an  abbot,  a  dodor  of  law,  for  a  few  pence,  to 
the  great  fatisfattion  of  the  community  tor  which  he  be- 
longed, who  had  defired  the  (hort-hand  marks  to  be  erafed, 
for  the  fake  of  the  parchment  on  which  they  were  written. 
The  other  was  a  (hort-hand  copy  of  the  Book  of  Pfalms, 
which  he  met  with  in  another  monaftery,  where  the  monks 
had  infcribed  upon  it,  by  way  of  title,  "  A  Pfalter  in  the 
Armenian  Language." 

Several  copies,  however,  of  a  DiAionary  and  Pfalter,  in 
Roman  (hort-hand,  are  mentioned  as  extant  \n  different 
libraries ;  but  they  are  in  general  the  fame  method,  as  may 
be  conjectured  from  thofe  who  mention  them,  and  alfo  from 
the  appearance  of  an  old  (hort-hand  Pfaker  in  the  library  of 
St.  Germains,  at  Paris,  carefully  preferved  as  a  tteno- 
graphical  curiofity.  The  late  Mr.  Byrom  had  a  few  page* 
of  this  tranfcribed  for  his  infpeftion  and  ufe. 

Plutarch,  in  his  Life  of  Cato,  informs  us,  that  the  cele- 
brated fpecch  of  that  patriot,  relating  to  the  Catilinian 
confpiracy,  was  taken  and  preferved  in  (hort-hand;  and 
there  are  numerous  epigrams  of  Aufonius,  Martial,  and 
Manilius,  defcriptive  and  commendatory  of  this  art.  But 
we  mull  pafs  over  all  other  ancient  allufions  and  conjeAures, 
obferving,  that,  probably,  the  oldett  method  of  (hort- 
writing  at  prefent  extant  or  known  is  a  Latin  MS.,  entitled 
•«  Ars  Scnbendi  Charaaeris,*'  or  "  The  Art  of  writing  in 
CharaAers."  The  author  of  this  is  not  known,  but  it  was 
printed  about  the  year  1412. 

We  may  juft,  however,  remark  on  this  head,  that  the 
ancient  Irilh  alphabets,  called  Bobehth^  a  fpecimen  of  which 
may  be  feen  in  Ledwich's  Antiquities,  and  alfo  in  Dr. 
Fry's  Pantographia,  have  much  the  appearance  of  fome  of 
our  modem  (hort-hands.  Two  of  their  alphabets  were 
called  IriA  ogums ;  Celtic  words  implying  letters  written 
in  cypher,  and,  iudiredlly,  an  occult  fcience.  Thev  were 
&it  ftenofirrapfaic,  then  fteganographicr>  then  magical»  and, 
lafUvt  alphabetic. 
The  Japanefc  alphabets  (for  they  hiffc  three,  two  of 


which  are  in  ffeneral  ufe  among  the  natives,  the  other  only 
at  court,  and  among  the  great)  appear  to  have  a  ftenbr 
graphical  chara£ler}  moft  of  tiiem  combining  tvro,  andt 
others  three,  letters. 

The  two  alphabets  attributed  to  king  Solomon,  but  upon 
what  authority  is  not  ftated,  by  Thefeus  Ambrofius,  in  his 
*<  Appendice  des  diff^rentes  Lettres  et  det  difffientc^ 
Langues,"  and  cited  by  Druet,  p.  132,  have  much  the 
lame  caft  in  their  formation ;  but  the  one,  of  which  a 
beautifully  engraved  fpecimen  may  be  feen  in  the  Encyc* 
Franc,  pi.  xxv.,  partakes  moft  of  the  nature  of  (hort-hand 
of  any  other  yet  mentioned.  The  Japanefe  has,  in  fad, 
but  328  founds,  which  are  all  monofyllables,  applicable  to 
80,000  chara6ters,  of  which  the  whole  language  is  com- 
pofed. 

Lambinet,  in  his  **  Refearches  upon  Printing,''  obfervet, 
that  modern  ftenography,  which,  like  the  telegraph,  datea 
in  France  from  the  foundation  of  the  republic,  has  neither 
the  inconvenience,  nor  the  obfcurity,  nor  the  danger  of  the 
ancient.  The  old  charadkers  varied  under  the  hand  of  the 
cppiers,  and  the  fenfe  changed  according  to  the  genius  of 
the  interpreters;  fo  that  their  contradions  are  become  fo 
many  enigmas,  becaufe  we  can  refer  to  no  other  copies  ta 
afcertain  the  true  reading,  and  becaufe  the  authors  are  no 
longer  in  eziftence.  '<  But,"  continues  this  writer,  *<  by 
the  prefent  fyftem  of  ftenography,  the  writers  follow  the 
words  of  the  public  orators,  take  down  their  fpeeches,  the 
motions,  the  debates  of  the  tribune,  or  the  ledures  of  the 
profeiFors  of  the  Lyceum,  and  produce  a  literal  tranflation 
at  laft,  in  the  ufuu  chara6lcrs  and  in  print.*'  It  is  to  be 
feared  that  this  defcription  of  Galic  ftenography  is  a  little 
too  highly  coloured ;  no  fyftem  of  French  writing,  that  has 
hitherto  come  under  our  notice,  having  any  fuch  perfe^  fa- 
cility of  copying  as  is  here  ftated:  but,  certainly,  our 
neighbours  acrois  the  Channel  can  both  fpeak  and  write 
with  wonderful  rapidity. 

The  attempt  of  the  late  learned  and  ingenious  bifhop 
Wilkins  to  form  a  real  chara6ier  and  philofopnical  language 
(hould  not  be  overlooked.  This  partakes,  perhaps,  more 
than  all  others,  of  (hort-hand,  properly  fo  called ;  but  was 
not  intended  fo  much  for  expedition  and  brevity  in  writings 
as  for  an  univerfal  communication  or  correfpondence  of 
ideas.  Of  its  fttnefs  for  fuch  a  purpofe,  it  is  not  the  objed 
of  this  article  to  difcufs.  We  know  a  gentleman  at  thia 
time,  of  great  Opulence  and  well-known  chara6to  in  the 
metropolis,  who  is  of  opinion,  that  he  can  exprefs  all  ideas 
common  to  mankind  in  general  by  only  three  letters,  which 
may  be  known  all  over  the  civilized  world ;  and  we  be- 
lieve it  is  his  intention  to  make  an  experiment  of  the  prac- 
ticability of  his  fcheme. 

The  art  of  (hort-hand  was  firft  attempted  in  this  country 
by  Dr.  Timothy  Bright,  who  publi(hed  his  *<  Charaderie*' 
in  the  year  1588.  The  "  Writing  School-Mafter"  of  Mr. 
Peter  Bale,  appeared  two  years  after  Dr.  Bright's  work. 
Bale's  book  is  divided  into  three  parts, Uhe  (irft  of  which  is 
entitled  <<  Brachyrraphy,"  and  contains  rules  to  write  as 
fail  as  a  man  can  fpeak  with  propriety  and  diilin6iion.  la 
1618  appeared  Willis's  "  Stenography,  or  Short-Hand 
Writing  by  fpelling  CharaAeries."  This  method  conftfts 
of  ten  alphabets,  denominated  words  of  fort ;  feven  of 
which  are  compofed  of  the  initial  letters  of  words  ;  the  reft 
principally  by  the  onuffion  of  unneceffary  letters,  and  bj 
(ymbolical  figures. 

Henry  Dix's  **  Brachygrs^hy"  vras  an  attempt  to  im- 
prove upon  Willis's  ;  but  all  wfravements  of  the  art,  till  the 
mvention  of  Byrom,  were  little  better  than  the  original :— - 
arbitrary  and  myfterious. 

It 
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It  b  not  reqnifite  to  detail  the  hiftory  of  this  art  more 
minutely ;  nor  to  mention  the  numerous  fyftems  or  me- 
thods, all  precending  to  perfe^on»  though  each  profe£Bng 
to  excel  its  predecefTors.  We  will,  thereforey  proceed  to 
lay  before  the  reader  fuch  a  fyftem  of  ttenography)  which^ 
if  generally  known  and  pradiled,  would  bfallibiy  fuperfede 
the  neceflity  of  any  other ;  and  yet>  it  muii  be  confefledy 
that  the  art  of  fhort-hand  is  far  firom  having  attained  that 
perfedioQ  of  which  it  may  be  capable. 

The  next  fyftem^  as  to  beauty  and  practical  utility,  to  the 
one  ahout  to  be  here  developed,  is  doubtlefs  that  of  Dr.  Ma- 
tor's  inventiony  who,  however,  candidly  admits  that,  in  the 
conftru&ion  of  his  own  work,  he  has  proceeded  upon  Mr. 
Byrom's  **  general  principles,''  which,  he  owns,  <<  muft  for 
ever  form  the  bafis  of  every  future  rational  fyilem.'' 

Mr.  Byrom's  method  of  fliort-hand,  as  improved  by  Mr. 
Molineux,  being  now  generally  efteemed  the  beft  and  moil 
pradical  fjliem  extant,  we  (hall  give  a  brief  yet  comprehen- 
five  analyus  of  the  whole,  premifinj^,  that  the  rules  which 
the  inventor  had  prefcribed  to  himlelf,  in  the  execution  of 
his  plan,  were, 

I  ft.  That  all  the  iimple  founds  of  the  language  (hould  be 
denoted  by  the  (horteft  and  fimplefi  marks  in  nature. 

2dly.  That  thofe  marks  which  were  the  (horteft,  and  mod 
caiily  formed,  (hould  be  alligned  to  the  letters  which  are  of 
SBott  frequent  occurrence. 

jdly.  That  thofe  letters  which  are  mod  frequently  com- 
bined in  pronunciation,  (hould  be  denoted  by  fuch  marks 
as  are  moll  eafily  joined  by  the  pen. 

4thly.  That  au  the  marks  of  which  any  word  may  be 
compoiied^  ihould  generally  be  written  without  taking  off 
the  pea  ;  and  that  the  vmting  (hould  not  rife  above  or  (ink 
below  the  parallel  lines,  between  which  it  (hould  be  uni- 
tonely  comprifed. 

5thly,  and  b(Uy,  That  all  the  rules  of  abbreviation  (hould 
be  fovnded  upou  the  properties  of  the  language,  and  ex* 
prefled  by  the  chara&ers  of  the  (hort-hand  alphabet  only, 
without  the  introdudion  of  any  arbitrary  nuu-ks,  either  for 
ahbreYiatton  or  any  other  purpofe. 

To  unite  (b  many  different  perfe^ons  in  one  fcheme,  and 
to  make  a  regular  and  fcientific  fyftem  of  the  whole,  was 
an  nndertaking  of  no  common  labour  and  difficulty.  Mr. 
Byrom,  the  inventor,  was  well  quali(ied  for  fuch  an  arduous 
nndertaking»  by  a  very  exten(ive  knowledge  of  the  nature  of 
language  in  general,  and  a  thorough  acquaintance  with  the 
properties  and  peculiarities  of  his  own  in  particular ;  and 
it  was  by  an  indefatigable  perfeverance  in  making,  through 
the  courle  of  nuiny  years,  continual  trials,  alterations,  and 
amendments,  that  ne  at  laft  fucceeded,  to  the  fatis&£tion  of 
himfelf  and  a  few  learned  and  judicious  friends,  to  whom  he 
firft  commonicated  the  particulars  of  his  invention.  To  re- 
move any  doubt  which  the  public  might  entertain  of  its  merit, 
theie  gentlemen,  his  fcholars,  drew  up  and  (igned  a  recom- 
mendatory defcription  of  his  method  of  (hort-hand,  which 
teftimoaial  was  prefixed,  by  way  of  prefiKre,  to  the  original 
pabtication. 

Mr.  Bjrom's  method  of  (hort-haad  is  there  ftated  to  be 
the  art  ot  expreffing  all  the  words  and  nhrafes  of  the  Engltfh 
language  by  a  charader  which  is  perfeoly  r^gplv  and  beau* 
tifiu*  and  at  the  fame  time  the  (horteft  pomble.  Perfeft 
beauty  and  regularity  indeed,  fo  far  from  being  inconfiftent 
with  the  greateft  pomble  brevity,  are  in  fa£l  the  only  means 
of  attaining  it ;  and  by  a  ftri A  adherence  to  thefe  principles, 
Mr.  Byrom  has  completely  fucceeded  in  the  invention  and 
eftahHftment  of  his  fyftem.  In  fine,  his  method  of  (hort- 
hand  writing  is  no  fimcif ul  theoiy ;  but,  on  the  contrary,  is 
fonoded  npoa  rational  and  philoiophical  prindphs  s  it  pro* 

7 


pofes  nothing  impradicable  $  it  is  not  a  mere  juttble  of 
awkward  marks  thrown  together  vrithout  order,  and  confe* 
ouently  unintelligible  to  the  writer  himfelf  after  the  lapie  of  a 
tew  months  or  years. 

For  beauty,  legibility,  and  the  greateft  polfible  uniformity 
in  the  writing,  it  ftands  unrivalled.  It  was  a  principal  olfl 
je6i  with  the  inventor  to  expunge  every  thing  arbitrary,  both 
from  the  (hort-hand  chara6^ers  and  the  rules  of  abbrevi* 
ation  ;  and  in  this  truly  elTential  point  he  has  fucceeded  fo 
happily,  that  his  fyftem  feems  to  claim  pre-eminence  over 
every  other. 

It  may  be  ufeful  to  refer  fuch  of  our  readers  as  may  wi(h 
to  attain  a  com/dete  knowledge  of  Mr.  Byrom'6  fyftem,  to 
'*  An  Introdudion  to  Byrom's  Univerfal  £ngli(h  Short- 
Hand,"  bv  Mr.  Molineux,  of  Macclesfield,  explainbg  the 
theory  of  the  art  in  a  very  clear  and  perfpicuous  manner  | 
and  to  a  fupplementary  work,  entitled  **  The  Short-Hand 
Inftru£ior,  or  Stenographical  Copy-Book,"  which  exhibits 
the  praStcei  adorned  with  its  peculiar  charafkeriftics  of^eafe 
and  beauty.  Thefe  two  elegant  little  worlds  form  together 
a  complete  fyftem  of  ftenography,  and  have  the  merit  of 
familiarizing  Mr.  Byrom's  excellent  method  for  the  general 
ufe  of  fchoois,  and  for  the  particular  guidance  of  thole  who, 
without  the  alfiftance  of  a  living  inftru£ior,  may  be  defirous 
of  a  literary  atlainment,  which  is  at  once  ufeful  and  orna- 
mental. 

The  letter  C,  having  always  the  found  either  of  i  or  /,  is 
here  reprefented  by  thofe  letters  refpe&ively  ;  t  and  s,  and 
aUby  and  v,  having  a  near  affinity  to  each  other  in  founds 
are  denoted  by  one  and  the  fame  mark.  The  (hort-hand 
alphabet  confiils  of  the  following  confonants  ;  vis.  h^  d^f, 
or  V,  (the  latter  being  eafily  diftingui(hed,  when  nece(fary9 
by  a  thicker  ilroke,)  g^  h^j^  i,  /,  m,  n,  /,  ^,  r,  /,  or  2,  (dif^ 
tinguifliing  the  latter,  when  neceflary,  by  a  thicker  ftroke,) 
/,  Wy  X,  V,  cbfjbf  and  tb»  The  vowels,  vis.  a,  Cf  i  or^,  0, 
and  11,  though  often  omitted  in  (hort-hand,  are  eafily  repre* 
iented  by  a  dot  or  dots  in  five  different  pofitions,  either  pre- 
ceding or  following  a  fingle  confonant,  or  when  any  of  them 
are  to  be  inferted  between  two  confonants.  When  a  dot 
ftands  alone,  the  vowel  which  is  meant  to  be  reprefented  by 
it  is  eafily  afcertained,  by  obferving  what  part  of  the  fpace 
it  occupies  between  the  (hort-hand  parallels  ;  thus,  a  is  meant 
if  it  be  found  at  the  top,  11,  if  it  be  at  the  bottom^  i,  in  the 
middle,  &c. 

I  ft.  When  any  confonant  ftands  by  itfelf,  it  expreffes  fome 
common  word  or  particle,  as  denoted  in  the  third  column  of 
the  engraved  table  or  alphabet. 

2dly.  When  a  fingle  confonant  mark  is  prefixed,  or  placed 
dole  before  any  other  charaders,  it  denotes  fome  common 
prepofition,  or  leading  part  of  a  word.  Thefe  prepo- 
fitions  are  refpe6lively  given  in  the  fourth  column  of  the 
alphabet. 

^dly.  When  a  confonant  mark  is  fubjoined,  or  placed  clofe 
at  the  end  of  other  marks,  it  fi^ifies  an  appropriate  termi* 
nation  or  ending.  Thefe  terminations  are  given  in  the  fifth 
or  laft  column  of  the  (hort>hand  alphabet. 

From  the  eafy  and  regular  affignment  of  a  threefold  power 
or  figrnification  to  each  confonant,  a  threefold  advantage 
naturally  follows.  Firft,  bv  adlotting  to  each  mark,  (landing 
by  itfelf,  a  word  or  particle  of  which  it  is  the  fir(l  or  fome 
conftituent  part,  we  obtain  a  number  of  commpn  wordSf 
fome  or  other  of  them  perpetually  occurring,  expreffed 
by  a  .fingle  chara6ker,  which  otherwife  would  ftand  for 
nothing. 

Secondly,  The  prepofitional  part  of  a  word  being  dc- 
fignated  by  its  leading  confonants,  placed  near,  but  not 
joined  to  the  foUowing  part  of  it,  fecures  alike  the  beauty 

and 
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and  brevity  of  the  charaAerti  which  in  many  cafes  could 
DOt  otherwitjp  be  maintained. 

Thirdly^  A  (imilar  advantage  is  gained  by  reprefenting 
the  terminational  part  of  a  word  by  an  appropriate  confo- 
nant  fubjoined,  but  not  connedled  with  the  end  of  the  other 
charadersy  when,  by  the  mutual  help  of  each  other,  they 
defcribe  long  and  complex  words  in  a  neat  and  concife  man- 
ner, and  are  eafily  dillinguiihed  from  all  others. 

Two  marks,  it  will  be  feen,  are  allotted  to  the  confonant 
Bf  and  they  are  each  ufed,  when  Handing  alone,  to  denote 
two  different  words,  the  firft  be^  and  the  fecond  hut.  The 
principal  reafon,  however,  for  afligning  two  marks  to  the 
fame  confonant,  is  to  fecure  a  more  eafy  combination  of  the 
marks  in  writing,  the  firft  being  ufed,  for  inttance,  before  a 
defcending  charader,  as  bf  or  3/,  and  the  latter  before  one 
which  afcends,  as  br  or  M  The  firft  charaAer  is  generally 
written  upwards,  but  the  fecond  is  always  made  downwards. 
Ufed  as  a  prepofition,  the  firft  denotes  ie  ;  and  the  fecond, 
ufed  as  a  termination,  reprefents  -able  or  -Me. 

One  of  the  mo  ft  common  terminations  in  our  language  is 
denoted  by  the  letter  Z),  which  the  learner  will  obferve  ftands 
for  the  word  and  when  written  feparately,  for  J^  as  a  pre- 
pofition, and  for  ed  as  a  termination.  This  letter  is  never 
written  upwards,  and  the  fame  rule  will  invariably  apply  to 
all  thofe  charaders,  whether  curved  or  ftraight,  that  are 
flridUy  p<;rpendicular ;  the  oblique  letters  may  be  written 
either  upward^  or  downwards. 

Neither  prepofitions  nor  terminations  are  invariably  de- 
'  tached  from  the  roots  of  their  refpedive  words.  It  is  diffi- 
cult to  lay  down  any  precife  rule  for  this ;  certainly  in  cafet 
wherein  the  prepofition  or  termination  can  conveniently  be 
joined,  it  would  be  a  needlefs  wafte  of  time  to  lift  the  pen. 
Much,  however,  depends  upon  the  degree  of  force  or  im- 
portance which  the  termination  may  poflefs  in  the  corredl 
pronunciation  of  the  word,  in  writing  the  phrafes,  a  learned 
man^  he  u  learned  in  the  law,  &c. ;  it  is  not  chafte  to  fay 
a  learned  man^  learned  in  the  law.  On  this  account  it  wiU 
admit  of  a  queftioni  whether  it  would  not  be  more  correft  to 
detach  the  termination  ed  in  (hort-hand,  notwithftanding  it 
will  fo  very  conveniently  join  in  this  word.  And  here  let 
the  learner  obferve,  once  for  all,  that  he  fhould  acquire 
fuch  a  method  of  writing  fliort-hand  as  will  create  the  leaft 
poilible  ambiguity,  or  difficulty  in  reading  it :  and  this  can 
only  be  done  bv  adhering  as  much  as  poffible  to  the  rules 
of  a  correft  orthography  and  pronunciation. 

The  letters  /^  and  V  are  always  written  downwards.  In 
cafes  where  difpatch  is  not  required,  the  letter  v  may  be 
denoted  by  writing  the  charader  a  little  thicker.  And  this 
diftinftion  is  not  only  convenient,  but  perfedly  rational: 
there  is  a  kind  of  afRnity  betwixt  the  found  of  the  letter  «, 
and  the  thicknefs  of  the  line  by  which  it  is  exprefled :  the 
letter /has,  to  ufe  fuch  a  term,  a  thimur  found,  and  may 
fitly  be  denoted  by  a  thinner  charafter  ;  the  found  of/and 
V,  however,  is  fo  nearly  the  fame,  that  the  fame  (hapcd 
charader  is  veiy  properlv  ufed  for  both  letters.  Thefe  re- 
marks will  apply  to  the  letters  /  and  e ;  in  which  is  the  fame 
fimiUrity  of  found,  ftaded  by  the  fame  refpcdive  firenph 
in  the  pronunciation. 

This  charader,  as  a  word,  ftands  for  qJx  prefixed  to 
other  charaders,  it  reprefents  the  prepofition  for  \  and,  as 
a  termination,  r^« 

The  letter  G  is  represented  on  the  Short-hand  plate  by  a 
charader  which  is  to  denote  both  the  bard  and  the 
foft  found  of  thn  letter.  In  the  latter  capacity,  it  it 
occafionaDy  ufed  inftead  of /'.  Standing  by  itfelf,  it  dc. 
noteS|  when  written  at  the  top  ©f  the  line,  the  word 


agaiuf  and  at  the  bottom,  again/I^     It  has  no  prepofitionad 
or  terminational  charader. 

H  is  denoted  by  two  charaders  ;  but  the  firft  only  is  to 
be  confidered  as  the  proper  reprefentative  of  that  letter. 
It  is  written  downwards  from  the  twirl.  The  other  cha- 
rader might  very  well  have  been  difpenfed  with;  but 
being  retained  in  the  alphabet,  may  (till  be  ufed  fingly 
to  denote  the  word  had\  and  notwithftanding  the  twirl  u 
at  the  bottom,  it  is  better  to  write  it  downwards.  The 
firft  charader  ilands  for  the  word  have* 

When  it  is  requifite  to  write  the  words  hat,  Ut,  hot,  huip 
or  any  others  beginning  with  i&,  and  ending  with  /,  with 
one  or  more  vowds  in  the  middle,  the  vowels  may  be  indi- 
cated by  placing  the  vowel  in  its  appropriate  poHtion  with 
reference  to  the  line,  but  out  of  its  ufual  order  in  other 
refpeds,  viz*  immediately  before  the  confonant,  and  not 
lengthening  the  laft  letter,  or  /,  below  the  line.  By  writingr 
the  lefter  r,  in  the  words  hither  and  hitherto,  only  half  its 
ufual  fixe,  the  /  in  the  former  part  of  the  word  denotes  th* 

The  letter  /  having  been  accidentally  omitted  in  the 
plate,  it  is  fupplied  here  by  the  following  charaders 
5  ^  ,  ftanding,  when  written  feparately,  for  the  words 
judge,  idiijufl;  but  the  firft  only  is  the  proper  mark 
for  the  letter,  the  other  charader  ftanding  in  a  fimilar 
fituation  to  the  laft  charader  for  h ;  being  in  a  manner 
unnecefi'ary  :  when  ufed,  however,  it  muft  be  written  down- 
wards. There  are  fome  inftances  in  which  the  letter^  may 
be  ufed  for/ 

The  next  letter,  AT,  is  a  very  important  one ;  for  it  re* 
prefents  the  e  hard,  and  of  courfe  is  the  initial  letter  of  all 
thofe  words  beginning  with  that  letter,  and  in  all  other 
places  where  it  is  required :  it  is  alfo  the  firft  letter  ia 
words  beginning  with  i.  The  foft  found  af  the  letter  c 
is  exprefled  by  the  letter  / ;  and  fometimes  the  h  and  q  are 
ufed  promifcuoufly  for  each  other,  whenever  greater  faci- 
lity, convenience,  and  beauty  of  joining,  may  by  fuch  means 
be  obtained.  This  charader  being,  moreover,  an  hori- 
zontal one,  may  be  pUced  at  the  top,  middle,  or  bottom 
of  the  (hort-hand  fpace  or  line.  When  written  at  the  top 
of  the  fpace,  it  ftands  for  can ;  and  at  the  bottom,  for  eo»dJ 
or  eoul4/i»  As  a  prepofition,  it  reprefents,  at  the  top, 
middle,  or  bottom,  com-,  con-^  and  contra* :  in  the  middle 
of  the  fpace,  it  denotes  the  terminations  "ieal  or  4cU, 

Cm  and  en  occurring  very  frequently  at  the  beginning  of 
words,  the  correfpondmg  charaders  may  be  fhortened,  by 
cutting  off  the  horizontal  part  of  the  letter  i  or  c,  and 
commencing  the  next  letter,  m  or  n,  immediately  after  the 
formation  of  the  twirl.  This  will,  however,  apply  only  to 
the  commencement  of  words. 

L  is  reorefented  bv  three  charaders,  of  which  it  may 
be  obferved  generatty,  that  in  all  of  them  the  twirl  is  formed 
to  the  right  hand.  When  written  fingly,  the  firft  oharadcr 
denotes  the  word  oB^  the  fecond  eSwayt,  and  the  third 
ahfigether. 

My  and  indeed  the  horizontal  charaders  generally,  are 
of  frequent  and  important  ufe  in  (hort-hand.  This  letter, 
when  written  at  the  top  of  the  fpace,  reprefents  the  word 
am,  and  at  the  bottom,  among,  or  a$n§ng^*  As  a  prepofition, 
at  top  it  is  fli^iif-,  in  the  middle  nut-,  and  at  the  bottom 
onutt'^  Ufed  as  a  termination,  it  is  ment ;  and  it  is  cuf- 
tomary,  in  this  cafe,  to  write  it  at  the  top  of  the  h'ne, 

JV,  the  letter  m  reverfed,  is  alfo  of  frequent  ufe. 
As  a  diftind  word,  it  ftands  for  an  at  the  top,  m  in  the 
middle,  and  under  at  the  bottom.  Prepofitionally,  it  is 
tfn/^-  or  imlj-,  inter' or  k"  i  and  at  the  bottom,  under*  or  im.. 
As  a  termination,  it  ftands  for  *ent  at  the  top,  and  *nefi  at 
the  bottpm;  but  when  ufed  in  the  latter  cafe,  it  is  cuf* 

tomary 


STENOGRAPHY. 


looiary.to  add  a  fhort  />  or  horizontal  (Iraight  line,  to  it. 
Both  this  and  the  letter  m,  when  ufed  as  a  prepofition 
or  termination,  fliould  be  made  fomewbat  lefs  than  the 
nfttal  alphabetical  (ize.  The  fame  obfervation  will  applf 
to  the  letters  hf  i/,  r,  /,  Wf  &c. 

P  is  the  fame  letter  in  a  perpendicular  pofition,  and  is,  in 
h€tf  the  J  rererfed.  As  a  word,  it  ftands  for  upon ;  and  as  a 
prepofitioo,  for  fer-f  pre- f  or  pro-.  It  may  alfo  occafionally 
beafed  fbr/^.« 

Q  is  the  i  reverfed.  In  the  middle,  and  at  the  end  of 
words,  it  is  frequently  ufed  inftead  of  that  letter.  Ufed 
finglff  It  is  the  word  que/lion* 

R  is  the  oblique  chara6ker  ufed  for /*,  with  its  inclination 
to  the  right,  and  may  be  written  either  upwards  or  down- 
wards* according  to  the  nature  of  the  marks  which  may 
happen  to  precede  or  follow.  When  not  joined  to  other 
diaraAerSy  it  is  always  f uppofed  to  be  written  downwards ; 
and  in  that  cafe  the  vowels  are,  of  courfe,  reckoned  from 
the  top  doiKH wards.  As  a  word,  it  ftands  for  or\  as  a  pre* 
pofition,  forr/-;  and  as  a  termination,  for  "Ory  and  -in^;  the 
plural  of  which  may  be  denoted  by  a  fmali  s  added  to  ic. 
It  is  feldom  necellary  to  ufe  the  detached  prepoiition  rC" 
in  Ibort-hand,  except  when  the  confonant  which  follows 
that  prepofition  does  not  admit  of  being  conveniently 
joined  to  the  letter  r« 

S^  or  Z,  expreffcd  by  a  ftraight  horizontal  line,  the  % 
being  made  a  little  thicker  if  necefl'arr,  is  a  letter  of  infinite 
lervice  in  our  language,  and  in  (hort-nand  particularly.  It 
is,  as  before  obferved,  the  e  foft.  At  the  top,  when  ufed 
independently,  it  ftands  for  a/,  in  the  middle  for  «/,  and  at 
the  bottom  for  ski.  By  the  fame  rule  of  pofition,  it  ftands  for 
the  prepofitions /attS'^  circum-f  fuper-y  and  fuh-.  And,  again, 
as  a  termination,  according  to  the  order  of  the  vowels,  for 
•tf^,  "O^tiom  ;  -cffM,  -eSion ;  -r/fon,  'i3i(m  ;  -ctioUf  oQisn  ; 
-almi,  -uAkms,  &c.  &c.  :  indeed,  for  the  common  termina- 
tions -/foil,  '^fiom  ;  but  whenever  this  termination  is  preceded 
by  a  fingle  confonant  only,  the  word  muft  be  written  at 
loizth  ;  as  moiian  (mo/H)y  nation  {nafn).  When  placed 
dole  alter  any  of  the  pronouns,  it  no  longer  reprefents 
•a^pm^  or  any  other  termination  of  that  kind ;  but  ftands 
for  -^/tif  and  -feheSf  or  -foever ;  the  firft  in  the  r's,  and  the 
laft  in  the  o*%  place. 

7*  is  a  perpendicular  line  or  ftroke.  As  a  word,  it  ftands 
for  /i« ;  as  a  prepofition,  for  tranf'  ;  and  as  a  termination, 
for  -cry.     It  ihould  uniformly  be  written  downwards. 

When  two  f%  form  a  word,  or  part  of  a  word,  a 
little  break  muft  be  made,  to  fignify  that  fuch  is  the  cafe. 
This  may  be  done  without  lifting  the  pen  ;  but  only  very 
flightly  moving  it  on  the  paper  to  the  right,  before  tne  laft 
letter  is  commenced. 

This  letter,  in  (hort-hand,  is  often  ufed  to  denote  ih^ 
which  is  done  by  making  the  adjoining  confonant,  either 
preceding  or  following  the  /,  only  half  its  ufual  fize  :  Mr, 
mthy  &C.  are  very  conveniently  fo  fivnified.  In  all  other 
cafes,  a  letter  of  half  the  fize  denotes  that  the  adjoining  cha- 
ra&er  is  to  be  refolved  into  two  letters  or  parts ;  as,  when 
in  the  words  terror^  prayer^  &:c.  the- firft  letter  is  made  fmall, 
and  the  other,  the  r,  is  its  ufual  length:  this,  however, 
flkould  be  reforted  to  as  feldom  as  poffible. 

/^  is  the  oblique  letter/,  made  a  little  thicker  when 
BcedfuL 

/Thas  twocharafters,  of  which  the  firft  is  the  proper  one 
for  the  letter,  as  in  the  cafe  of^'  and  ^.  This  chara&er 
ftands  for  vM^  the  other  for  woii/^/and  vfouUfii  and  is  vmtten 
downwards :  as  a  prepofition,  it  is  totTiS*,  and  as  a  termination, 
^<Dard  and  ^vfordt*    With  refped  to  the  ufe  of  the  letter  /, 

3 


in  unifon  with  €v,  fee  the  obfenrations  on  b  refpefting 

that  point. 

A*  has  alfo  two  charafters,  but  the  firft  only  is  ufed  as  the 
letter.  The  one  ftands  for  cMcepu  and  the  other  for  extr* 
eife.  As  a  prepofition,  it  is  ex*  and  extra-^  The  letters  i  i 
and  g  X  will  often  exprefs  the  found  of  this  letter. 

T  is  ufed  only  at  the  beginning  of  words,  and  for 
the  word  yet.  At  the  end  and  in  the  middle  of  words,  the 
vowel  f  is  always  ufed. 

Z  is  the  fame  as  x,  made  thicker,  when  needful. 

Ch  are  denoted  by  a  charader  rcfembling  the  (hort- 
hand  g  reverfed,  and  ftands  for  the  word  tuhich.  When 
founded  hard,  like  i,  as  in  words  from  the  Greek,  it  is  not 
ufed,  but  this  latter  letter  ufed  inftead  of  it. 

si  have  two  charaders,  but  the  firft  is  the  only  proper 
reprefentative  of  thcfe  combined  letters.  This  charaoer 
ftands  for  the  word  Jbali,  and  the  other  for Jhould  nndjbonl^. 
As  a  termination,  it  is  ufed  for  iflfip. 

Thf  a  very  frequent  combination  of  confonants,  are  denoted 
by  two  charaders,  either  of  which  may  be  confidered  as  the 
legitimate  reprefentative  of  thefe  united  letters ;  but  Mr. 
Molineux  prefers  the  latter,  which  is  ufed  for  the  word  that ; 
the  firft  in  the  formation  of  words  only. 

Et  c£tera.  This  common  abbreviation  is  denoted  by  a  /» 
and  a  fmall  x  or  c  foft,  drawn  from  the  ^s  place. 

Thus  have  we  gone  through  the  alphabet,  as  exhibited 
on  the  plate;  and  the  reader,  by  comparing  the  one 
with  the  other,  may  rea^y  acquire  a  pretty  competent 
knowledge  of  the  leading  principles  of  this  fyftem  of  fliort- 
hand  writing.  So  far  appears  to  be  every  thing  that  is  ab- 
folutely  neceflary  to  lay  down  by  way  of  inftru6kion  to 
learners  wtfliing  only  to  acquire  fo  much  knowledge  of 
ftenography  as  will  enable  them  to  ufe  it  for  the  convenience 
of  epiftolary  correfpondence,  for  the  purpofes  of  literature 
and  ftudy,  in  the  writing  of  common-places,  making  ex- 
tra6ts,  private  memoranda,  &c. 

But  as  there  is  a  higher  and  more  defirable  objed  to  be 
attained  by  the  pra6tice  of  this  art,  vis.  that  of  taking  down 
the  fpeeches  of  public  orators,  trials,  &c.  it  is  eflential,  to 
efted  this  obje£^,  that  a  ftill  more  concife  method  of  writing 
ftiould  be  acquired;  and  this  may  be  accompliflied  by 
attention  to  the  fimple  rules  given  in  the  following  (hort 
extrads,  abridged  from  Mr.  Molineux's  excellent  treatife. 

0/  Mbreviations. — ^An  alphabet,  formed  upon  the  moft 
juft  and  natural  plan,  by  which,  with  the  help  of  a  few 
general  rules,  all  the  words  of  the  language  to  which  it  is 
adapted,  may  be  eafily,  neatly,  and  Ipeedily  written,  will 
not  alone  be  fufEcient  to  fatisfy  the  expefkations  of  an  in- 
quifitive  reader ;  who  muft  be  fenfible,  that  however  com- 
plete the  alphabet  may  be,  yet  many  compendious  applica* 
tions  of  it  may  be  obtained  by  an  enquiry  into  the  nature  of 
our  language,  and  the  abbreviations  of  which  it  admits. 
He  will  not  be  fatisfied  with  being  only  taught  how  to  ex* 
prefs  all  the  letters  of  a  word  by  the  ftiorteft  and  eafieft 
ftrokes,  but  will  alfo  require  further  inftru6iion  how  to  de« 
fcribe  intelligibly  words  and  fentences,  by  as  few  of  thofc 
ftrokes  as  poffible.  To  inveftigate  from  a  few  things  given, 
many  which  are  omitted,  will  be  found  no  unpleafant  exer. 
cife  of  the  learner's  fagadty ;  and  if  the  few  be  properly 
given,  the  fenfe  of  the  paflage,  and  a  due  attention  to  the 
idiom  of  our  language,  wifi  render  the  difcovery  of  the 
omiftions  more  certain,  and  alfo  lefs  difficult,  than  the  un- 
experienced would  be  apt  to  imagine.  Without  fomc  rules 
of  abbreviation,  one  end  of  (hort-hand,  that  of  foUowmg  a 
fpeaker,  would  fcarcely  be  atuinable. 

It  may  btf  proper,  however,  to  advife  the  learner  not  to 
embarrafs  himfelf  with  ftiort-band  abbreviations,  tiU,  by  a 

competent 
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Qompetevt  praftioe  of  wntibg  according  to  the  rules  already 
laid  down>  he  is  become  fo  well  acquainted  with  the  charac- 
tcrsy  as  to  be  able  to  write  and  read  them  with  nearly  as 
much  eafe  as  oommoo  long-hand.  He  will  then  ,meet  with 
little  more  difficulty  in  reading  words  contrafied,  than  he 
formerly  did  in  thote  written  more  at  length,  provided  that 
the  rules  of  abbreviation  be  duly  attended  to.  A  fummary 
of  the  principal  rules  and  moft  praAical  methods  of  abbre- 
viation is  here  given,  and  it  is  left  to  the  fkill  and  difcretion 
of  the  writer,  by  obferving  their  nature,  and  proceeding 
upon  the  fame  principles,  to  make  fuch  farther  advances  and 
improvements  as  his  occafions  may  require. 

A  brief  Summary  of  thi principal  Rules  of  Ahbreviatum. 

Jl^  I. — ^To  join  the  auxiliary  verbs,  the  particle  no/,  and 
the  pronouns  together ;  as  can  be,  have  beeny  mufi  be,  cannot 
kf  he  muft  be,  ougU  not  to  be,  &c. 

Jl„^  2. — ^To  join  the  marks  in  an  unufual  manner,  in 
order  to  fiiew  that  each  particular  mark  denotes  a  word>  and 
not  a  fingk  letter  \  2A  in  tb^y  it  is,  at  ii  is,  Jince  ii  is,  it  was, 
it  was  not  to  be,  &c. 

jlfflg  ^. — ^Derivative  fubftantives  may  be  verv  conveniently 
reprefented,  by  placing  a  point  at  the  end  of  the  words  from 
wmch  they  are  derived  Derivative  adjedives  and  adverbs 
may  be  reprefented  alfo  by  points,  diftinguifhable  by  their 
fituatioB,  both  from  the  fubuantive  and  the  vowel  points ; 
which  may  be  done  by  placing  them  in  a  line,  which,  if  pro« 
duced)  would  pafii  through  the  fobftantive  point,  and  would 
alfo  be  perpendicular  to  the  laft  confonant  mark ;  one  placed 
before  the  fubftantive  point,  fignifying  the  adje6iive,  one  after 
it,  the  adverb;  ^^  forgetful,  fe/rgetfuhefs,  forgetfully ;  reafon- 
Me,  reafmuMMfsrrettfonably  i  fujfi^ 

No  great  accuracy  is  neceUary  with  refpe6i  to  the  adjec- 
tive and  adverb  points,  provided  they  be  placed  fo  as  to  be 
dearly  diftinruimed  from  the  vowel  and  fubftantive  points. 

Rulej^> — Such  words  as,  either  by  their  particular  relation 
to  the  fubjeft,  or  frequent  occurrence,  are  eafily  difcoverable, 
however  coocifely  written,  may  be  denoted  by  the  firft  letter, 
if  they  begin  with  a  confonant,  if  not,  by  the  firft  vowel 
and  confonant,  with  the  adje^kive,  fub(tantive,  or  adverb 
point  annexed ;  as,  *'  life  and  immortality  are  brought  to  hght 
by  the#^/;"  **  the  refurreSion  of  the  dead,  and  a  future 
ftate  of  rewards  and  puns/bments,  are  plainly  and  pofitively 
taught  in  the  gojpd*^  The  adje6iives  which  ufually  accom- 
pany fuch  fubftaotives  may  alfo  be  denoted  by  their  firit  con- 
fonant, joined  to  the  fubftantive  ;  as,  <*  with  bumble  fuhmiffum 
to  your  lordftiip.'^ 

Moft  writers  of  (hort>hand  accuftom  themfelves  to  mark 
fach  words  as  moft  frequently  occur  in  their  own  particular 
profeffions,  by  the  initud  letters  only,  with  the  fubftantive, 
adje&ive,  or  adverb  points,  which,  through  cuftom,  eaiily 
friggeft  thofe  words  to  them  at  firft  fight.  But  it  muft  not 
be  underftood,  that  thofe  marks  imply  thofe  words  exj:lu- 
iively,  and  no  other.  They  may  ftand  for  any  other  be- 
ginning with  the  fame  letters,  which  the  fenfe  of  the  pafiages 
necefiarily  requires. 

Rule  5. — ^A  dot  placed  at  the  point  of  concurrence  of 
two  confonant  marks,  denotes  two  fubftantivet,  of  which 
thofe  marks  are  the  fir-ft  confonants ;  and  alfo  that  the  latter 
is  governed  of,  or  conneded  to,  the  former  by  fome  prepo- 
fition,  which  is  omitted ;  as,  *^  the  love  of  money  is  the  root  of 
idl  evil  ;'*  **  feek  ye  firft  the  kinidom  of  Gad,  and  his  righte- 
ouCaefs,  &c. ;"  ^^  the  effe^s  of  gravity  are  vifible  in  ev^Ty 
part  of  that  fyftem  to  which  we  belong,  but  the  caufe  of  gra* 
vity  ftiU  remains  undifcovered.'^ 

And  if  an  adje6kive  precedes  either  of  the  fubftantives, 
tl^ey  may  all  three  be  reprefented  by  their  firft  confonantt 


joined  together,  with  the  dot  always  placed  at  the  end  of 
the  firft  fubftantive ;  as,  <<  the  great  goodne/s  of  God  is  mani- 
feft  in  all  his  dealings  with  his  creatures  ;**  *<his  majefty  the 
iing  of  Great  Britain.*^ 

Rule  6. — ^Tbe  fubftantive  point,  placed  before  a  fin^ 
confonant  mark,  denotes  that  the  fubftantive  is  to  be  re- 
peated, with  fome  intervening  prepofition  ;  as,  <<  J^  after 
day  ;"  "  from  time  to  time.*' 

Rule  7. — The  fubftantive,  adje£live,  or  adverb  point, 
placed  before  two  or  more  confonant  marks  joined  together, 
denotes  two  or  more  fubftantives,  adje^ves,  or  adverbs,  of 
which  thofe  marks  are  the  firft  confonants,  and  alfo  that 
they  are  conne^ed  by  a  conjun^ion ;  as,  the  **  precepts  both 
of  natural  and  revealed  religioii  forbid  us  to  do  our  neigh- 
bours any  injury  ;*'  "  what  doth  the  Lord  thy  God  require 
of  thee,  but  to  live  foberly,  rigbteoufly,  and  godly  in  this  pre- 
fent  world.** 

Rule  8. — Many  long  words,  efpecially  thofe  in  which  tfie 
marks  for  the  confonants  will  not  join  neatly,  may  be  de- 
noted by  their  firft  fyllable,  with  as  many  points  annexed 
as  there  are  fyUables  wanting ;  as,  multitude,  eorref^ondense. 
And  when  great  difpatch  is  required,  the  points  may  be 
omitted,  efpecially  if  the  words  do  not  begin  with  prepofi- 
tions ;  as,  jigni/lcation,  cTtfficulty,  negligence. 

Rule  9. — Words  begrinning  with  prepofitions  may  be  de» 
noted  by  their  refpe6^ive  prepofitions,  together  with  the  next 
confonant  and  vowel,  and  fometioies  vrith  the  next  con- 
fonant only,  adding,  when  aeceflary,  the  fubftantive,  adjec- 
tive,  or  adverb  point ;  as,  deliberate,  tratfmutation,  recom* 
mendation,  confanguituty,  &c. 

The  participles  may  be  abbreviated  after  the  fame  man- 
ner, by  adding,  inftead  of  the  points,  the  terminations  Ang 
or  -^  to  the  latter  confonant  mark  ;  as,  cemfidering,  confidered. 

Words  beginning  with  double  or  treble  prepofitions,  may 
be  written  after  the  fame  manner,  joining  the  prepofitions 
together ;  as,  r^rtfentation,  mifreprejentation,  incot^rebenfi'^ 
biSty.  If  two  confonants  begin  the  next  fyllable,  the  writ- 
ing of  them  both  will  help  to  difcover  the  remainder  of  the 
word;  as,  nufunderfianding,  tranfubftantiaHon. 

Rule  10. — Words  ending  in  any  of  the  terminations  which 
in  the  alphabet  are  denoted  by  confonant  marks,  may  be  ex* 
prefled  by  their  firft  confonant  and  vowel,  together  vrith  the 
proper  mark  for  its  termination ;  as,  arbitrary,  cpportunsty^ 
curio, 


noRty,  lawfulneft* 

i?ttZpii.— r 


-Such  words  as  are  eafily  difcoverable  by  the 
particular  prepofitions  which  they  require,  may  be  denoted 
by  their  firft  confonant  only ;  as,  *^  this  belongs  to  me  ;'*  '*  he 
made  fome  good  obfervationt  upon  it ;''  *<  we  muft  guard 
againft  fuch  paffions  as  we  are  moft  liable  to.*' 

As  few  Englifti  words  end  vrith  the  fyllable  -#9,  the  pre- 
pofition to  may  be  joined  to  the  preceding  word,  which  ia 
fignified  by  its  firft  confonant  only ;  as,  this  beltings  to  me» 
Kabk  to,  fattsfaSkory  to. 

Other  prepofitions  which  are  denoted  in  the  alphabet  by 
a  fingle  confonant,  may,  in  like  manner,  be  joined  to  the  pre«« 
ceding  word ;  as,  **  he  made  fome  good  obfervations  upon  it.'* 

Rme  12. — Prepofitions  generally  requure  after  them  either 
a  noun  or  pronoun.  The  pronouns  being  few  in  number, 
and  ufed  as  fubftitutes  for  nouns,  muft  occur  very  frequently^ 
and  by  that  means  foon  become  familiar  to  the  learner  \  pro., 
nouns,  therefore,  may  be  joined  to  the  prepofitions,  without 
danger  of  creating  any  dimculty  to  the  reader ;  zs^  tomeftm 
my,  toyou. 

Rule  13. — ^The  preceding  word,  the  prepofition,  and  pro* 
noun,  may  be  joined  all  together ;  as,  beloi^  to  mCf  etfUmdt 
to  ut,  agreed  toitb  me,  depend  upon  me,  objer^ationt  upon  tbie. 

The  words  Jinue,  any^  imsr,  wUci,  east,  ietb,  &c*  fol- 
lowed 
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feired  br  a  prepofition  and  proDOim«  may  be  denoted  by 
tbeir  firft  confonants,  and  may  be  joined  to  the  prepofition 
and  pronoun ;  as,  Jhnit  of  thmn^  any  of  «/ . 

RmU  14^— The  adverbs  preceding  the  verbsy  and  the  fub« 
ftaoliRS  following  the  pronominal  adje£tived»  may  be  joined 
to  the  verbs  and  adiewves  refpe6^ivelyy  denoting  both  ^  the 
adverbs  and  fubftantives  by  their  firit  confonants,  or  at  moft 
by  their  firft  confonants  and  vowels ;  as,  *<  you  taajfafely  dt" 
paid  itpon  my  v(orJ" 

Rule  15.— Many  common  phrafesy  formed  by  a  fubftan* 
ttve  preceded  by  the  prepofitions  witb,  wkhtna^  m»  ftc,  and 
flawed  by  top  off  &:c.t  may  be  very  conveniently  abbrevi- 
ated ;  as,  with  regard^  riJfkSf  or  rrferenet  to^  in  order  to^  in 
tonfeqntnce^  eon^anfony  or  eonfideratUm  of 

Ruk  16. — Common  adverbial  phrafes  are,  in  like  manner^ 
often  denoted  by  their  initial  confonants  joined  together ;  as, 
«f  ibefame  iime^  at  prefent^  in  this  mannerf  in  Rke  manner^  in 
s  ffreat  meafwre^  in  the  fame  manner ^  in  fife  mean  time,  in  general ^ 
mfar6cular. 

And  when  the  proportion  of  equality  is  exprefTed^  with 
Come  one  word  intervening,  they  may  be  all  joined  together  | 
as,  fo  much  Ar»  as  well  as,  at  foon  as. 

Rale  17. — ^The  contrafkions  which  may  be  made,  when  ii 
it  or  if  watf  are  followed  by  an  adje6iive»  and  to  or  fhafy  are 
very  namerons ;  as,  i^  tr  if^offible  /?,  //  wat  nnneceffary  to,  if 
it  amfrary  fOf  if  it  according  to* 

STENOMARGA,  in  Natural  Hijhry,  a  name  ufed  by 
fiome  authors  for  a  light  marly  earth,  more  ufually  called 
agariau  mineralitt  and  lac  luna  by  the  later  writers,  and  terrot 
or  creta  Sdeneu/iaca^  by  Diofcorides  and  Galen. 

STENOSA,  in  Geogrt^y  an  iflandin  the  Grecian  Ar« 
chtpelago,  about  10  miles  m  circumference,  inhabited  only 
by  a  few  goats  and  their  keepers*     N.  lat.  37^  5'.    £.  long. 


"s^; 


ENSKAR,  two  or  three  fmall  iflands  on  the  W. 
£de  of  the  gulf  of  Bothnia.  N.  lat.  6$^  12'.  £.  long, 
ai**  3c/- 

STENSSITZ  A,  a  town  of  Poland,  in  the  palatinate  of 
Sandomirz ;  ao  miles  £.  of  Radom. 
.  STENT ATO,  an  Italian  mufical  term,  given  by  Brof. 
&rd,  which  no  longer  occurs  in.  mufical  works  at  prefent. 
It  feemt  to  have  been  fuperfeded  by  Sfor%ando, 

STENTEROPHONIC  Tubb,  a  fpeaking  trumpet,  fo 
called  from  Steutor<,  the  vociferous  Stentor,  celebrated  by 
Homer  (lUad,  lib.  v.)  as  the  moft  iUufbrious  throat-per- 
fbnner,  or  herald  of  antiquity : 


^  Stentor  the  ftrong,  endued  with  brazen  lungs, 
Whofe  throat  furpafs'd  the  noife  of  fifty  tongi 


tongues. 


*9 


Pope  obferves  on  this  pafiage,  that  **  there  was  a  neceffity 
for  cryers  whofe  voices  were  ftronger  than  ordinary,  in  thoie 
ancient  times,  before  theufe  of  trumpets  was  known  in  their 
afmiet.  And  that  they  were  in  efteem  afterwards,  may  be 
ieen  from  Herodotus,  where  he  takes  notice  that* Darius 
bad  in  his  train  an  Egyptian,  whofe  voice  was  louder  and 
ftronger  than  that  of  .any  other  man  of  his  age.*' 

The  fpeaking-trumpet,  under  the  titb  of  die  Stentero* 
phonic  tube,  was  long  afcribed  in  England  to  fir  Samuel 
Mbreland ;  but  Kircfaer  has  formally  laid  claim  to  it  in  his 
'*  Mufurgia  ;'*  however,  the  Stenterophonic  horn  or  tube  of 
Alexander  the  Great  claims  primogeniture,  as  vrell  as  f»> 
nerior  magnitude;  for  it  is  faid  that  he  could  give  orders  to 
ms  army  at  die  diftance  of  100  Itadia,  whidh  is  above  twelve 
Englifli  mile^..    See  Trumpet. 

STENWICK,  in  Geogn^by.,  a  town-of  Norway^  in  the 
province  of  Drontheim ;  24  .miles  S.W%  of  Drontheim* 

STEN YCLA  RUS»  in  Amiem^  Geogrt^,  a  town  of  La* 
Vol-  XXXIV. 
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conia,  upon  the  river  Pamyfus,  N.  of  Ihe  gulf  of  Meflna  | 
where  Crefphonte,  one  of  the  chiefs  of  the  Heraclids6» 
efkablifhed  his  refidence,  and  which  he  made  his  capital,  fo 
that  it  was  called  a  royal  city,  or  /^ourtXitoy.— Alfo,  a  plain  of 
Meffenia^  W.  of  the  river  of  Paufanias,  known,  on  account 
of  a  battle  very  di£aftrous  to  the  Lacedxmonians,  in  the  year 
684  B.C.  Paufanias  places  this  plain  on  the  roa^  from  Me* 
gaiopolis  of  Arcadia  to  Ithome. 

STENZYLE,  in  Geography ^  a  town  of  Poland,  in  VoL 
hynia;  15  miles  N.E.  of  Luckow. 

STEP.     See  Pack,  Stair,  &c. 

Step,  in  Ship-Building.  Steps  for  matts,  into  which  their 
heels  are  fixea,  are  large  pieces  of  timber,  l^he  n^ain  and 
fore-ftep  are  fixed  acrofs  the  keeUon,  and  that  for  the 
mizen-maft  upon  the  lower*deck  beams.  The  hole%pr  mor- 
tifes  into  which  the  heel  of  the  maft  fteps,  ihould  hav^  fuf- 
ficient  wood  on  each  fide,  to  accord  in  ftrength  with  the 
tenon  left  at  the  heel  of  the  maft,  and  the  whole  cut  rather 
lefs  than  the  tenon,  as  an  allowance  for  (hrioking.  The  ftep 
for  the  capftan  is  a  folid  lump  of  oak,  let  down  between  tl^ 
beams,  in  which  the  fpindle  at  the  heel  of  the  capftan  tra« 
verfes  in  an  iron  cup.  Steps  for  the  fliip's  fide  are  pieces  of 
oak  quartering,  with  mouldings,  nailed  on  the  fides  at  the 
raigway,  about  nine  inches  afunder  from  the  wales  upwardsi 
for  the  convenience  of  getting  up  the  fides. 

Step,  or  Tot^ue,  in  Rope^Making^  for  the  tar-kettle,  is 
made  of  three-inch  oak-plank,  "five  feet  long  and  thirteem 
inches  broad,  which  tapers  to  nine  inches  at  the  bottonif 
and  IS  put  into  the  kettle  through  a  mortife  in  the  bridge. 
Within  four  inches  of  the  lower  end  of  (he  ftep  is  aground 
hole  five  inches  diameter,  for  the  yarn  to  pafs  through*  The 
ftep  is  fufpended  and  regulated  by  a  tackle. 

Stxp  wd  Leap^  in  the  Manege^  one  of  the  feven  airs  or 
artificial  motions  of  a  horfe,  confifting;  as  it  were,  of  tlifee 
airs:  91s.  the  pace  or  ftep,  which  is  terra-a-terra ;  the 
rifing  before,  which  is  a  curvet ;  and  the  whole  finiflied  vrith 
a  fault  or  leap,  which  is  a  capriole* 

This  manege  is  infinitely  lefs  painful  to  a  horfe  than  the 
capriole ;  for  when  you  drefs  a  horfe  to  the  capriole,  .he  will 
of  him&lf  take  to  this  air  for  his  eafe  and  relief ;  aud  in  tiine 
thofe  horfes  which  have  been  dreft  to  the  caprioles,  wtU 
execute  only  balotades  and  croupades»  unlefp  particular  carr 
is  taken  to  make  them  yerk  out. 

It  is  this,  likewife,  wkich,  next  to  running  a  briik  courier 
enlivens  and  animates  a  horfe  n^oft :  to  reduce  a  horfe  to  the 
jttftnefs  of  this  air;  you  muft  bepn  by  emboldening  and 
making  him  lofe  all  fear  of  corre£^ion,  teaching  him  to  keep 
his  head  fteady,  and  in  a  proper  place,  lightening  his  fore- 
parts by  putting  him  to  make  peudes,  and  teachmg  -him  to 
know  the  aid  of  the  fwitch,  the  fame  as  in  the  leiTon  of  the 
capriole,  and  by  giving  him  a  firm  and  good  appui,  and 
full  in  the  hand ;  though  it  is  certain  that  the  ftep  contri* 
butes  to  give  him  this  appui,  inafmuch  as  that  it  puts  him 
in  the  hand ;  befides,  that  it  gives  him  ftrength  and  agility 
to  leap,  juft  as  we  ourfelves  leap  with. a  quicker  fpring 
while  running,  than  if  we  were  to  ftand  quite  ftill  and  leap ; 
therefore,  moft  old  horfes  eenerally  fall  into  this  air. 

When  your  horfe  is  fufnciently  knowing  in  thefe  feveral 

Earticulars,  teach  him  to  rife,  ana  hold  him  in  the  air ;  then 
1  him  make  three  or  four  pefades,  and  afterwards  let  him 
walk  four  or  five  fteps  (low  and  equal.  If  he  forces  the 
hand,  or  retains  himfelf  too  much,  he  fhould  be  made  to 
trot  thefe  four  or  five  fteps  rather  than  walk :  after  this» 
make  him  rife  again,  and  continue  this  leifon  for  fome 
days. 

When  he  is  fo  far  advanced  as  to  comprehend  and  under* 
ftand  thia  fufficiently,  begin  by  putting  him  to  mak«  a 
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pefade ;  demand  theti  a  leap,  and  finifli  by  letting  him  make 
two  pefades  together. 

There  arc  two  things  to  be  obferved,  which  are  very 
efTential  in  this  leiTon :  one,  that  when  he  is  to  make  the 
leap,  he  fhould  not  rife  fo  high  hefwre  as  when  he  makes 
pelades  only,  fo  that  he  may  yerk  out  with  greater  eafe  and 
£berty ;  the  other  caution  is  always  to  make  your  lad  pe- 
lade longer  and  higher  than  the  other,  in  order  to  prevent 
your  horfe  from  making  any  irregular  motions,  by  fhufflin? 
about  his  legs,  if  he  fhould  be  angry  and  impatient,  as  weU 
as  to  keep  him  in  a  more  ezafi  obedience,  and  to  make  him 
light  in  the  hand,  if  he  is  natturally  heavy  «and  loaded  in  his 
iore-parts^  or  apt  to  lean  too  mucn  upon  the  hand. 

Again,  reduce  the  third  or  fourth  pefade  into  a  leap,  as 
you  did  the  firft,  then  make  two  pefades  following ;  and 
after  this,  let,  him  walk  quietly  four  or  five  fteps,  that  he 
nay  make  again  the  fame  number  of  pefades,'  and  in  the 
fame  order.  In  proportion  as  the  horfe  begins  to  under* 
ftand, '  and  is  able  to  execute  thefe  leifons,  you  (hould  aug- 
ment likewife  the  leaps  one  by  one,  witfiout  hurrying  or 
changing  their  order,  making  always  between  two  leaps  a 
fingle  pefade,  but  lower  than  thofe  in  the  firft  leflbn,  and 
then  two  more  again  after  the  laft  leap,'  and  fufficiently 
high. 

By  degrees  the  horfe  will  grow  a6^ive  and  light  in  his 
hinder  parts :  you  muft  raife  him  then  higher  before,  and 
fupport  him  longer  in  the  air,  in  order  to  make  him  form 
the  leaps  perfe6l,  by  means  of  prudent  and  judicious  rules, 
often  pradifed  and  repeated. 

'  If  a  horfe  forces  the  hand,  or  prefi'es  forward  more  than 
▼ou  would  have  him,  either  from  heavinefs  of  make,  or  from 
having  too  much  fire  in  his  temper ;  in  this  cafe,  you  (hould 
obli^  him  to  make  the  pefades  in  the  fame  place,  without 
ftirnng  from  it ;  and  inflead  of  letting  him  advance  four  or 
five  fteps,  you  fhould  make  him  go  backward  as  many. 

This  correction  will  cure  him  of  the  habit  of  preffing  for- 
ward, and  forcing  the  hand.  Upon  this  occafion,  likewife, 
you  fhould  ufe  a  hand-fpur  to  prick  his  croupe,  inftead  of  a 
Iwitch. 

To  make  this  air  juft  and  perfedt,  it  is  neceffary  that  the 
adlion  of  the  leap  be  finifhed  as  in  the  caprioles,  except  that 
it  ought  to  be  more  extended ;  and  that  the  pefade,  which 
is  made  between  the  two  leaps,  fhould  be  changed  into  a 
time  of  a  quick  and  fhort  gallop ;  that  is,  the  two  hinder 
feet  ought  to  follow  together  in  a  quick  time,  and  brifkly ; 
the  fore-feet,  as  in  curvets  in  the  mezair ;  but  in  this  the 
horfe  fhould  advance  more^  not  be  fo  much  together,  nor 
rife  fo  high. 

The  perfe^ion  of  this  time  of  the  gallop  depends  upon 
the  juftnefs  of  the  horfeman's  motions.  They  ought  to  be 
infinitely  more  exadl  in  this  lefTon  than  in  the  caprioles,  or 
any  other  airs  which  are  performed  (traight  forward. 

In  reality,  if  the  horfemian  is  too  flow,  and  does  not  catch 
the  exa6i  time  which  parts  the  two  leaps,  the  leap  which 
follows  will  be  without  any  fpring  or  vigour,  becaufe  the 
animal  fo  reftrained  and  held  back  can  never  extend  himfelf, 
or  jput  forth  all  his  ttrength.  If  he  does  not  fupport  and 
raile  his  fhoulders  fufficiently  hieh,  the  croupe  will  then  be 
k)wer  than  it  ought  to  be,  and  this  difproportion  will  force 
the  horfe  to  tofs  up  his  nofc,  or  make  fome  other  bad  mo- 
tion with  his  head,  as  he  is  coming  to  the  ground  in  his 
eap ;  or  elfe  it  will  happen  from  this,  that  the  fucceeding 
time  will  be  fo  precipitate,  that  the  next  leap  will  be  falfe 
and  imperfed,  as  the  horfe  will  not  be  fufficiently  united, 
but  will  be  too  heavy,  afid  lean  upon  the  hand.  If  he  is  not 
together,  the  leaps  will  be  too  much,  extended,  and  confe- 
quently  weak  and  loofe    becaufe  the  horfe  will  not  be  able 


to'  colleft  his  ftrength^  in  order  to  make  it  equal  to  the 
firft. 

Learn  then,  in  a  few  words,  what  fhould  be  the  horfe« 
man's  feat,  and  what  anions  he  fhould  ufe  in  thit  leffon. 

He  fhould  never  force,  alter,  or  lofe  the  true  aj^ui, 
either  in  raifing,  fupporting,  holding  in,  or  driving  forward 
his  horfe. 

His  hand  fhould  be  not  only  firm  and  fteady,  but  it  is 
indifpenfably  neceflary  that  his  feat  be  exa6ily  ftraight  and 
juft  ;  for  fince  the  arm  is  an  appendix  of  the  body,  it  is  cer- 
tain  that  the  motions  of  the  horfe  fhake  or  diforder  the  body 
of  the  rider :  the  bridle-hand  muft  inevitably  be  fhook,  and 
confequently  the  true  appui  deftioyed. 

In  this  attitude  then  approach  the  calves  of  your  legs, 
fupport  and  hold  your  horfe  up  with  your  hand ;  and  when 
the  fore-part  is  at  its  due  height,  aid  with  the  fwitch  upon 
the  croupe. 

If  your  horfe  rifes  before,  keep  your  body  ftraight  and 
firm  ;  if  he  lifts  or  toffes  up  his  croupe,  or  yerks  out,  fling' 
your  fhoulders  back,  without  turning  your  head  to  one  fide 
or  the  other,  continuing  the  aftion  of  the  hand  that  holds 
the  fwitch. 

Remember  that  all  the  motions  of  your  body  be  fo  neat 
and  fine,  as  to  be  imperceptible :  as  to  what  a£^ion  is  the 
moft  graceful  for  the  fwitch-hand,  that  over  the  fhoulder  is 
thougnt  the  heft  ;  but  then  this  fhoulder  muft  not  be  more 
back  than  the  other  ;  and  care  niuft  be  taken  that  the  motion 
be  quick  and  neat,  and  that  the  horfe  do  not  fee  it  fo  plainly 
as  to  be  alarmed  at  it. 

It  is  faid,  that  when  the  horfe  makes  his  leaps  too  long 
and  extended,  you  fhould  then  aid  with  the  hand-fpur^ 
and  for  this  reafon,  becaufe  the  hand-fpur  will  make  the 
horfe  raife  his  croupe  without  advancing,  as  the  efFe6t  of  the 
fwitch  will  be  to  raife  the  croupe,  and  drive  the  horfe  for- 
ward at  the  fame  time  ;  it  fhould,  therefore,  be  ufed  to  fuch 
horfes  as  retain  themfelves. 

Remember  that  you  fhould  never  be  extreme  with  your 
horfe,  and  work  him  beyond  his  ftrength  and  ability  :  indeed 
one  fhould  never  afk  of  a  horfe  above  half  of  what  he  cad 
do ;  for  if  you  work  him  till  he  grows  languid  and  tired, 
and  his  Arength  and  wind  fail  him,  you  will  be  compelled  to 
give  your  aids  rough  and  openly ;  and  when  that  happens^ 
neither  the  rider  nor  the  horfe  can  appear  with  brilliancy 
and  grace.     Berenger's  Horfemanfhip,  vol.  ii.  ch.  .21. 

STEFAN,  in  Geography^  a  town  of  Poland,  in  Vol- 
hynia  ;   15  miles  N*£*  of  Luckow. 

STEPENITZ,  a  river  of  Mecklenburg,  which  joins 
the  Trave,  at  its  entrance  into  the  Baltic. — Alfo,  a  river 
of  Saxony,  which  runs  into  the  Elbe,  near  Wittenberg*-— 
Alfo,  a  town  of  Hinder  Pomerania;  6  miles  N.W.  of 
Golnow. 

STEPHANE,  in  Ancient  Georrathy,  a  town  of  Afia> 
in  Paphlagonia,  upon  the  coaft  of  the  Euxine  fea,  with  a 
port,  where  veffels  were  fecure,  between  Cimolis  and  Po« 
tani,  according  to  Arrian. 

STEPHANHOUSKO,  in  G^o^ra/iy,  a  town  of  Bo- 
hernia,  in  the  circle  of  Chrudim;  16  miles  N.N*£«  of 
Cbrudim. 

STEPHANIA,  in  Botanyf  fo  named  by  Loureiro^ 
from  r(<^vii,*  any  thing  encircHng  the  fummt  rf  fometJung  tljk  ^ 
whence  comes  rf^yo(>  a  ctc*wn ;  and  hence  the  above  ap» 
pellation  alludes  to  the  anther,  **  which  furrounds  the  head 
of  the  filament,  like  a  crown  oJF  gold.''— Loureir.  Cochinch. 
608.  —  Clafs  and  order,  Dioecia  Manondria^  Nat.  OnL 
Sarmaitacee^  Linn.     AJharagu  Jufl. 

Gen.  Ch.  Male,  dd.  Perianth  of  fix  rather  acutet 
fipreading  leaves ;  the  three  alternate  oaes  fmaller.    Cor. 
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PeUlt  tbree,  fmall,  obtufe.  Stam.  Filament  oae^  at  long 
at  the  calyx»  thick  and  abrupt  at  the  fummit ;  anther  cir* 
Cl]la^»  crowning  the  filament. 

Female,  on  a  feparate  plant.  CaL  at  in  the  male.  Cor. 
none.  p£/9.  Gennen  fuperior,  ovate;  ilyle  none;  fti^ma 
tttSt^  elongated.  Pmc*  Berry  minute,  ovate,  ^^r^foli- 
tarj. 

Eff.  Ch.  Male,  Calyx  of  fix  leavet.  Petalt  three,  much 
(iBaller  than  the  calyx.     Anther  annular. 

Femalet  Calyx  of  fix  leavet.  Petalt  none.  -Stignu 
fimple.     Berry  fuperior,  with  one  feed. 

1.  S.  roiwida.  Round-rooted  Stephania.— Leavet  pel- 
tatCt  roundifii.  Umbels  compound. — Native  of  the  woods 
of  Cochinchtna.  Stem  flirubby,  twining,  fcarcely  branched, 
very  long,  round,  fmooth,  without  thorns.  Leavet  alter- 
nate, ftalked,  peltate,  roundiih^  obfcurely  triangular,  acute, 
wtfvy,  fmooth.  Flovfers  in  lateral  compound  umbels. 
PetaU  of  the  male  bloflbms,  which  Loureiro  terms  a  three- 
leaved  mtQary^  yellow.     The  root  is  a  large,  roundiih,  ru- 

Sole,  brown  knob,  rifin?  above  the  ground,  of  a  very  bitter 
avour,  and  agreeing  wi^h  the  ArifioloMa  rotunda  i»  (nape 
a&  vrell  at  qualities.  It  fends  down  into  the  earth  a  very 
long*  central,  perpendicular,  thread-Aiaped  raScle* 

2.  5.  Icmgm,  Long-rooted  Stephania. — Leaves  peltate, 
oblong.  Heads  of  flowers  lateral,  feifile. — Found  about 
the  jieed  fences  of  Cochmchina.  Stem  ihrubby,  twining, 
(lender,  branched,  unarmed.     Leaves  of  an  oblong  trian- 

Slar  figure,  entire,  fmooth.     Flowers  whitift),  in  minute, 
file,  lateral  heads.     Root  very  long,  thread-ihaped,  creep* 
ing,  with  few  and  diftant  radicles. 

Stephania  is  alfo  the  name  of  a  genus  in  Willdenowi 
Sp.  PL  ▼.  2.  259,  dedicated  by  that  author  to  the  honour 
of  profeiTor  F.  Stephan,  of  Mofcow ;  but  this  cannot  fet 
afide  the  long-publifhed  Stephama  of  Loureiro,  if  the  latter 
fliould  prove,  as  appears  by  the  above  defcription,  a  ?ood 
genua.  There  feems  indeed  more  doubt  refpe&ing  Witldoi- 
now't  Steffhamay  which  is  thus  defined. — Clafs  and  order, 
Hexemdria  Monogyma^     Nat.  Ord.  Cafparidesy  Jufl*. 

Eff.  Ch.  Calyx  bell-fliaped,  two-lobed.  Petals  four. 
Two  lowerm^fl  ftamens  longeft.  Germen  ftalked.  Style 
none.     Stigma  capitate.     Capfule  \ 

I.  S.  cleomoidesm  Willd.  n.  i.  (Capparis  paradoxa; 
Jacq.  Hort.  Schoenb.  v.  i.  58.  t.  iii.) — Native  of  the 
Caraccas,  firom  whence  it  was  brought  to  Vienna  by  Dr. 
Jofeph  Maerter,  to  whom  we  are  obliged  for  a  native  fpeci- 
men.  Tbe^^JMi  is  fhrubby,  ere6t,  with  round  leafy  hrancbes^ 
clothed  when  young  with  rufty  down.  Leaves  alternate, 
defiexed,  4anceolate,  pointed,  entire,  (lightly  wavy,  from 
four  to  fix  inches  long,  with  one  rib  and  many  tranfverfe 
veins,  otiarked  with  fcattered  glandular  dots,  eacn  of  which, 
in  an  early  flate,  is  fumifhed,  on  both  fides  of  the  leaf,  with 
a  ftarry  tuft  of  deciduous  hairs.  Footfialhs  half  as  long  as 
the  leaves,  or  more,  llraight,  clothed  with  rufty  down. 
St^^lai  none.  Clujkrs  -  terminal,  folitary,  .fimple,  (lightlv 
leafy  ;  their  partial  ftalks  clothed,  like  the  calyxy  wita 
orange  or  tawny  ftarry  down.  Petab  yellow,  aeute, 
d«wny,  a  little  longer  than  the  calyy.  StametUy  and  ftalk 
of  the  germeny  four  times  as  Ipng.  The  genus  of  Capparis 
is  fo  ill  defined,  that  we  know  not  how  far  this  plant  accords 
or  not  with  fome  of  the  fpecies,  nor  whether  they  require 
feparation  from  the  reft.  If  thi8^fboul4  be  the  cafe,  a  new 
name  muft  be  fouj^ht  for. 

STEPHANlTJE,  n^wl**,  in  Amiqukyy  an  epithet 
given  to  games  and  exercifes,  where  the  prize  was  only  a 
garland. 

STEfHANIUM,   in  Bota^,  .Scbrcb,   Qen.  124,   ^ 


name  given  by  this  author  to  Aublet's  Paliooitrea.  (See 
that  article.)  The  grenus  itfelf  is,  however,  abolifhed. 
Dr.  Swartz  having  reduced  it  to  Pfychotriay  Fl.  Ind.  Occ. 
V.  I.  433,  in  which  he  is  followed  by  Willdenow,  Sp.  PI. 
V.  I.  971.  Thefe  authors  call  Aublet's  phnt  PJychotria 
PaRcurea.  It  is  a  native  of  Guiana  and  the  Weft  Indiet* 
Stepbamum  would  be  too  near  Stephama^  if  the  genus  of 
Schreber  and  Aiiblet  were  a  good  one. 

STEPHANKOWICE,  in  Geograpfy,  a  town  of  Po- 
land,  in  the  palatinate  of  Belz  ;  34  miles  N.  of  Belz. 

STEPHANOPHORUS,  rsip*^?^?,  in  jiniiquUyy  the 
chief  prieft  of  Pallas,  who  prefided  over  the  reft.  It  was 
ufual  for  every  god  to  have  a  chief  prieft ;  that  of  Pallas 
was  the  Stephanophonis,  juft  menlioned ;  and  that  of  Her- 
cules was  called  Dadouchus. 

Stephanophorits,  ue.  CrowM-Bearery  in  MytMe^f 
one  of  the  priefts  in  the  feftival  of  Ceres,  called  ThefmO" 
phoria;  which  fee,  Priefts  of  the  fame  denominatioUf 
called  alfo  Flammesy  from  a  kind  of  bonnet  and  fire*coloured 
veil  with  which  they  covered  their  heads,  officiated  at  the 
facrifices  appointed  by  Numa,  and  offered  in  the  temple 
confecrated  to  Romulus. 

STEPHANOWZE,  or  Stxhhanbstii,  in  Geography. 
a  town  of  European  Turkey,  in  Moldavia,  at  the  confluence 
of  the  Pruth  and  the  Bafzeu  ;  40  miles  N.  of  Jaffy.  N. 
lat.  47**  53'.    E.  lonjjr.  27^  39'. 

STEPHANSBERG,  a  town  of  Germany,  in  the  prin* 
cipahty  of  Anfpach ;  4  miles  N.  of  Maynbemheim. 

STEPHANSDORFr  a  town  of  Silefia,  in  the  prin- 
cipality  of  Neift*e ;  4  milea  N. W.  of  Neifl'e. 

STEPHANTE,  a  town  of  Afiatic  Turkey,  in  Natolia, 
on  the  coaft  of  the  Black  fea^  18  milea  N.  of  Sinob. 

STEPHANUS,  BYZANTiU8,in  Biography  yZ,  grammarian 
who  flouriflied,  as  it  is  conje^ured,  about  the  clofe  of  the 
fifth  century,  was  profeffor  in  the  imperial  college  of  Con- 
ftantinople,  and  compofed  a  di^ionary  containmg  nouns- 
adjective  derived  from  the  names  of  places  ;  and  defignating 
the  inhabitants  of  thofe  places.  Of  this  work  there  exiftt 
only  an  abridgment,  made  by  Hermolaus,  and  dedicated  to 
the  emperor  Juftinian,  This  work  is  known  by  the  title  ITi^t 
itoKimy  de  Urbibus;  but  that  of  the  original  was  eJvmac 
hence  it  nas  been  inferred,  that  the  author's  intention  was 
to  write  i  geographical  work.  Much  of  the  value  of  the 
original  is  unqueftionably  loft  in  the  abridgment ;  yet 
learned  men  have  derived  confiderable  light  from  it ;  and  it 
has  been  an  obje6l  of  critical  illuftration  to  Cafaubon,  Sca« 
ligrer,  and  Salmafius.  It  was  printed  in  Greek  at  Venice, 
in  1502,  under  the  fuperintendance  of  Aldus  Manutiut. 
An  edition  of  it,  with  a  Latin  verfion^  was  pubhfhed  at 
Amfterdam,  in  1678,  by  Pineda,  a  Portuguefe  Jew;  and 
ten  years  after  this,  an  edition  was  printed  at  Leydeuy  with 
a  tranflation  by  Abraham  Berkelius,  who  added  a  very 
copious  commentary.  This  edition  was  not  completed 
when  the  learned  editor  died,  and  it  was  finiftied  by  James 
Gronovius.  A  fragment  of  the  original,  relative  to  Do« 
dona,  is  extant ;  and  an  edition  of  it  was  given  by  Gro- 
novius. 

STEPHEN  I.,  Pope,  fucceeded  Lucius  about  the 
year  254.  His  pontificate  was  rendered  memorable  by  hit 
difpute  with  Cyprian,  bilhop  of  Carthage,  conceruing  the 
baptifm  of  heretics.  Stephen  had  already  difplayed  »  ofgree 
of  temerity,  by  pronouncing  the  reftoration  of  BarUidet 
and  Martialis,  two  Spanifh  biftiops,  who  had  been  depofed 
by  the  other  prelates  of  that  country,  wd  ^0®  ?^JVt  to 
Rome  to  appeal  to  the  pope.  Cyprian,  in  this  difcuffioR, 
maintained  that  baptifm  by  heretics  could  not  be  yalid  i 
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an  cfpinion  which  was  confirmed  by  a  couucil  of  feventy-dne 
bi/hopsy  held  at  Carthage.  Their  determin^ttion  was  fent  to 
the  pope,  who  not  only  rejected  their  decrees,  but  efijoined 
them,  under  the  penalty  of  excommunication,  to  renounce 
their  decrees ;  and  he  concluded  with  fome  fevere  re* 
fleAions  againft  Cyprian.  The  latter  inftantly  fummoned 
another  and  ftill  more  numerous  council,  which  unani* 
moufly  confirmed  the  determination  of  the  former  af<r 
fcmbly.  The  pope,  in  his  turn,  proceeded  to  anathema* 
tize  all  the  bifliops  who  had  afliiled  at  the  council,  and 
all  who  adopted  the.  fame  opinion,  which  comprifed  the  pre- 
lates of  Africa,  Egypt,  and  Leffer  Afia.  Stephen's  au- 
thority was  not  much  regarded,  and  his  death,  in  257,  put 
an  end  to  the  difpute.  The  churclv  of  Rome,  which  has 
pronounced  in  favour  of  his  opinion,  enrolled  him  in  the 
lift  of  its  faints,  as  it  has  done  his  antagonift. 

Stephen  II.,  pope,  a  prefbyter,  was  chofen  in  752  to 
fucceed  Zachary,  but  who  died  within  a  few  days  of  his 
de^^ion,  and  before  he  could  be  confecrated.  He  is  omitted 
by  all  the  ancient  authors  in  the  papal  catalogue,  but  by 
later  writers  he  has  been  admitted^  upon  the  principle  that 
election  alone  confers  the  papal  authority,  and  that  he  is 
therefore  to  be  regarded  as  a  real  pope.  He  was  fuc- 
ceeded  by 

Stephen^  III.,  who  was  eleded  in  the  fame  year.  He 
was  a  native  of  Rome,  the  fon  of  a  perfon  named  Con  ft  an- 
tine,  and  had  acquired  the  dignity  of  deacon  of  the  Roman 
church,  when  he  was  chofen  to  fill  the  pontifical  chair.  At 
this  time  Aftolphus,  king  of  Lombardy,  who  had  made 
himfelf  mafter  of  all  the  exarchate  of  kavenna,  threatened 
Rome,  requiring  its  fubmifiion,  and  the  payment  of  a 
tribute.  The  pope  attempted  to  divert  him  from  his  de- 
figns,  but  without  eScSt ;  the  haughty  monarch  invefted  the 
city,  nor  could  he  be  deterred  from  his  purpofe  bythe  foli- 
citation  and  threats  of  the  emperor  Conftantine*  The  pon* 
tiff  applied  now  for  the  aid  of  Pepin,  king  of  France^  who 
received  him  into  his  court  with  every  mark  of  refpedi. 
Here  he  was  taken  ill,  but  having  recovered,  he  folemnlv 
anointed  Pepin,  with  his  queen  and  two  fons,  in  the  churcQ 
of  St.  Denis.  The  king  then  marched  with  an  army  into 
Italy,  taking  the  pope  with  him,  and  befieged  Aftolphus  in 
Pavia,  who  was  obliged  to  fubmit  to  the  terms  of  reftoring 
to  the  church  all  the  territories  which  he  had  feized  from  it, 
and  alfo*  of  rehnquifhing  the  exarchate  of*  Ravenna.  No 
fooner,  however,  had  Pepin  repafTed  the  mountains,  than 
Aftolphus  refumed  his  arms,  and  marched  to  Rome,  to  which 
he  laid  fiege.  Stephen  had  again  recourfe  to  his  protedor, 
imploring  nim,  in  the  moft  urgent  and  pathetic  manner,  to 
come  to  the  relief  of  the  holy  fee  in  its  imminent  danger. 
He  alfo  employed  fome  artifice  for  rendering  effectual  his 
entreaties,  which  was  to  write  a  letter  ta  Pepm  in  the  name 
of  St.  Peter,  calling  upon  him  in  his  own  perfon,  and  that 
of  the  Bieded  Virgin,  to  haften  and  refcue  his  favourite 
people.  Pepin  did  not  wait  for  the  fecond  invitation,  but 
immediately  on  hearing  of  the  danger  of  the  pontiff,  marched 
without  delayi  and  laid  fiege  to  Pavia.  Aftolphus  was  now 
obliged  to  raife  the  fiege  of  Rome,  and  enter  into  a  treaty, 
by  which  he  confirmed  the  former  terms,  with  fome  farther 
facrifices.  Pepin  then  caufed  an  inftrument  to  be  drawn  up, 
fignedby  himfelf  and  his  fons,  by  which  he  ceded  for  ever  to 
the  holy  fee  all  the  places  thus  yielded  up  by  the  Lombard 
king,  including  the  exarchate,  which  he  had  taken  firom  the 
emperor  of  Conftantinople.  He  afterwards  caufed  the  in- 
ftrument of  donation,  with  the  keys  of  all  the  titles,  to  be 
laid  on  the  tomb  of  St.  Peter  in  Rome.  Stephep  had  thus 
tke  honour  of  being  the  founder,  or  firft  poffe&ri  of  the 


temporal  grandeur  of  the  pontificate.  He  died  in  April 
757,  after  having  fat  in  the  papal  chair  fomewhat  more 
than  five  years.  Seven  letters,  and  a  coUedion  of  canonical 
conftitutions,  are  extant  under  the  name  of  this  pope.' 

Stephen  IV.  (III.)^  born  in  Sicily,  came  to  Rome  iir 
the  pontificate  of  Gregory  IIL,  and  was  in  great  efteem 
with  feveral  fucceeding  popes.  He  wafi  titular  prieft  of  St. 
Cecilia  at  the  time  of  the  death  of  Paul  I«,  m  the  year 
767.  On  that  event,  Toto,  duke  of  Nepi,  coming  to 
Rome  with  an  armed  band  of  friends  and  vafl'als,  caufed  his 
own  brother,  Conftantine,  then  a  layman,  to  be  proclaimed 
pope ;  and  taking  him  to  the  Lateran  palace,  obliged  the 
bimop  of  Palaeftrina  to  ordain  him,  and  alter  wards  to  confe- 
crate  him  bifliop.  This  ufurpation  produced  great  difcon- 
teot  at  Rome,  and  various  partie*)  were  formed,  who  ele^ed 
tvvo  popes,  of  whom  one  was  inftantly  thrown  into  prifon,. 
and  the  other  as  quickly  depofed ;  after  which  there  was  a 
regular  elediion,  and  the  unanimous  choice  fell  upon  Ste- 
phen, who  was  confecrated  in  Aug^uft  768. 

The  firft  a^  of  the  new  pope  was  to  fend  a  letter  ta 
kin^  Pepin,  and  his  fons  Charles  and  Carloman,  requefting 
their  proteAion,  and  alfo  defiring  that  fome  learned  bifliopa 
might  be  fent  from  their  dominions,  to  affift  at  a  council 
which  he  propofed  to  affemble  at  Rome,  for  the  purpofe 
of  reftoring  the  ecclefiaftical  difcipline,  which  had  gone  to 
decay  during  the  ufurpation,  Pepin  was  dead  before  the 
arrival  of  Sergius  ;  neverthelefs,  he  was  received  with  great 
refpe^  by  Charles  and  Carloman,  who  complied  with  the  re- 
queft  of  fending  bifliops  to  the  council.  This  waff  affembled 
in  the  Lateran  ;  and  Conftantine,  who  had  ufurped  the 
popedom,  and  who  had  been  deprived  of  his  eyes,  waa 
brought  before  it,  and  condemned  to  confinement  for  life  in 
a  monaftery ;  and  all  thofe  who  had  received  the  eucharift  at 
his  hands,  aunong  whom  was  Stephen  himfelf,  were  obliged 
to  perform  penance.  The  pope  was  now  in  peaceable  pof* 
fefliun  of  his  fee,  but  fome  differences  arofe  between  him  and 
Defiderius,  king  of  the  Lombards,  who  had  not  delivered 
up  all  the  places  to  which  the  church  was  entitled  by  the 
treaty  of  Pavia,  and  had  nominated  a  fucceffor  to  the  vacant 
archbifhopric  of  Ravenna.  Defiderius,  having  a  party  in 
Rome,  marched  towards  that  city  at4he  head  of  a  body  of 
troops,  and  he  obliged  the  pope  to  difmifs  his  minitters  Chrif- 
topbcr  and  Sergius,  whom  he  treated  with  great  cruelty, 
under  the  pretence  that  they  were  the  partifans  of  Carloman.. 
He  alfo  urged  Stephen  to  enter  into  an  alliance  with  thr 
Lombards,  till  a  folemn  embaffy  from  Charles  and  Carlo- 
man,  offering  to  maintain  him  in  the  poffeflion  of  kU  that 
their  father  had  beftowed  on  the  holy  fee,  relieved  him  hxiui 
his  difficulties.  A  marriage  being  afterwards  propofed  be-- 
tween  the  daughter  of  Defiderius,  and  Charles,  the  pope 
oppofed  it,  in  a  letter  which  he  wrote  to  the  two  French 
princes,  filled  with  declamation,  not  only  again  ft  the  Lom- 
bards, but  a^ainft  the  female  fex.  The  match  was,  how- 
ever, determmed  upon ;  and  Bertrade,  the  mother  of  the 
princes,  vifitiag  Rome,  was  received  by  the  pope  with  great 
honour,  and  was  probably  inftrumental  in  procuring  the  de-^ 
liverv,  by  Defiderius,  of  fome  places  which  lie  had  ftiU 
withheld  from  the  Roman  fee.  Stephen  died  in  the  beginning 
of  772,  after  having  governed  the  church  nearly  three  years 
and  a  half.     Three  of  his  letters  are  extant* 

Stephen  V.  (IV.),  pope,  fucceeded  Leo  HI.  in  8i6* 
He  was  of  an  illuftrious  Roman  family,  and  had  been  made 
deacon  by  Leo,  who,  as  well  as  the  clergy  in  general,  en- 
tertained a  high  opinion  of  his  learning  and  virtue.  Imme^ 
diately  after  the  confecration,  he  obliged  all  the  Romaa 
people  to  take  an  oath  q£  allegiance  to  the  emperor  Lewit^ 
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torn  of  Cbriemagne,  and  he  feot  I^gfties  into  France,  to  pro* 
pofe  an  interview  with  that  fovereign.  Rheims  was  the 
phice  fixed  upoiv  for  that  purpofe»  and  Stephen  repaired 
thither,  accompanied  by  Bernard,  king  of  Italy*  The  em* 
peror  went  to  meet  him  upon  his  approach,  and  honoured 
him  bf  proteftations  and  other  tokens  of  profound  reverence. 
Stephen  repaid  his  attentions,  by  folemnly  crowning  him 
and  his  queen  with  rich  crowns,  which  he  had  brought  from 
Italy.  After  pafiing  two  months  in  France,  he  returned  to 
Rome,  where  he  died  about  feven  months  after  his  eledion. 

Stephen  VI.  (V.)f  pope,  whofe  original  name  was  Bafil, 
was  of  a  noble  Roman  family,  a  prefbyter  of  the  church  of 
Rome,  and  highly  venerated  by  all  ranks,  as  well  for  the 
purity  of  his  morals  as  the  fan6kity  of  his  life.  He  fuc- 
ceeded  to  the  popedom  in  May,  88c,  upon  the  death  of 
Adrian  III.,  and  was  forcibly  carried  for  inftallation  to  the 
Lateran,  which  ceremony  was  followed  the  next  day  by 
hie  confecration.  His  ele^ion  gave  great  offence  to  the  em- 
peror Charles  the  Grofs,  who  immediately  fent  a  delegate  to 
depofe  the  pope,  as  having  been  appointed  without  his  con- 
•fent,  or  even .  knowledge :  he  was,  however,  pacified  by  a 
ii»1emn  embafly  bringing  the  decree  of  ele^ion,  figned  by 
thirty  biihops,  and  all  the  leading  laymen  ;  and  Stephen  was 
confirmed  in  his  feat,  ^  The  eaftem  emperor,  Bafil  the  Ma* 
cedonian,  having  formerly  written  a  letter  to  the  pope^s  pre- 
decefTor  Adrian,  feverely  refle6ling  upon  him  and  the  former 
pope,  Mannus,  for  refuting  to  communicate  with  the  pa* 
triarch  of  Conftantinople,  Photius  ;  Stephen  now  wrote  a 
veply  to  the  letter,  defending  the  condu£i  of  his  pre<kcef* 
fors,  and  ilrongly  ezprefling  his  own  difapprobation  of 
Photius.  This  patriarch  being  afterwards  depofed  by  the 
emperor  Leo  the  Philofopher,  who  placed  his  own  brother 
Stephen  in  the  fee,  the  pope  was  applied  to  by  the  eaftem 
biihops  and  clergy,  requefting  that  he  would  grant  a  dif- 
penfation  for  the  new  patriarch,  who  bad  been  ordained 
deacon  by  Photius,  and  would  forgive  thofe  who  had  com- 
municated with  Photius.  The  pope  exprelfed  much  fatif- 
fadion  in  the  expulfion  of  Photius,  but  refafed  the  difpen- 
lation  till  he  could  be  more  fully  informed  of  the  cafe,  for 
which  purpofe  he  defired  that  bifhops  might  be  fent  to  him 
from  both  parties.  On  the  death  of  Charles  the  Grofs 
without  male  heirs,  in  888,  there  was  a  competition  for  the 
fucceifion  to  the  crown  of  Italy,  between  Berenger,  duke 
of  Friuli,  and- Wido,  duke  of  Spoleto  :  the  pope  and  the 
Romans  declared  for  the  latter,  who  was  eventually  crowned 
emperor  by  Stephen  at  Rome,  in  891*  This  pope  died 
in  the  fame  year,  after  a  pontificate  of  fomewhat  more  than 
fix  years. 

Stephen  VII.  (VI.),  pope,  a  native  of  Rome,  placed 
on  the  pontifical  throne  on  the  expulfion  of  Boniface,  in 
896,  diigraced  himfelf  by  the  treatment  which  he  beftowed 
on  the  dead  body  of  pope  Formofus,  who  had  preceded 
Boniface.  Having  aflembled  a  council  for  the  purpofe,  he 
caufed  it  to  be  diimterred,  and  placed  in  its  epifcopal  robes 
in  the  papal  chair.  It  was  then  aiked,  **  Why  didit  thou 
dare  ufurp  the  univerfal  fee  of  Rome  ?''  No  defence  being 
fet  up,  Formofus  was  pronounced  guilty  of  the  charge  of 
intmcUng  by  unlawful  meana  into  the  apoftohcal  fee ;  the 
body  was  ftripped  of  the  pontifical  omaoients,  three  of  its 
fingers  were  cut  off,  and  it  was  thrown  into  the  Tiber.  At 
the  fame  time  the  council  declared,  that  Formofus  having 
been  incapable  of  conferring  orders,  all  perfona  who  had  re- 
ceived them  at  his  hands  muft  be  re-ordained  Stephen  re- 
irerfed  the  decree  of  Adrian  III.,  which  determined,  that  on 
a  vacancy,  the  pope  eled  fiiould  be  confecrated  without 
waiting  for  the  prefence  of  the  imperial  envoys.  He  en* 
joyed  nia  dignity  only  a  irtry  Ihort  time,  for  in  897  he  was 


detjironed,  hurried  into  a  dungeon,  and  there  ftrao^^cd^ 
Two  letters  to  the  archbifhop  of  .Narbonne  are  attributed  to 
him,  but  probably  without  fu£Bcient  authority. 

StepAek  VIII.  (VII.),  pope,  was  alfo  a  satire  oi 
Rome,  and,  ele^ed  lucceflor  to  Leo  VI.  in  the  year  999  ; 
he  held  the  pontificate  rather  more  Umui  two  years,  and  then 
died,  without  baring  done  any  thing  which  has  been  deemed 
worthy  of  record. 

Stephen  IX.  (VIII.),  pope,  ele£led  in  939,  at  the 
vacancy  made  by  the  death  of  Leo  VII.,  is  faid  to  have 
been  a  German,  and  to  have  owed  his  ele£Uon  to  the  in- 
fluence of  the  emperor  Otho  the  Great.  It  is  related  of 
this  pontiff,  that  lie  fent  the  pallium  to  Hugh,  archbifhop 
of  Rheims,  fon  of  count  Herbert,  who  had  been  expeHeo 
from  his  fee,  and  reftored  and  confecrated  by  a  council  of 
biihops,  although  at  that  time  he  was  only 'eighteen  yean 
of  age  ;  that  he  warmly  efpoufed  the  caufe  of  Lewis  d'Ou- 
tremer  againft  his  rebellious  fubjeds,  fending  a  bifiiop  into 
France,  with  letters  addreffed  to  the  nobles  of  that  country 
and  Burgundy,  in  which  he  exhorted  them  to  fubmit  to  theur 
lawful  fovereign,  and  then  threatened  them  with  excommu- 
4)ication  in  cafe  of  difobedience.  He  alfo  attempted  to  me- 
diate between  Hugh,  king  of  Italy,  and  Alberio;  and  for 
that  purpofe  fent  for  Odo,  abbot  of  Cluny,  to  Rome  | 
but  both  the  abbot  and  he  died  very  foon  after,  in  the 
year  042.  He  held  the  fee  of  Rome  three  years  and  four 
months. 

Stephen  X.  (IX.)^  'pope^  whofe  former  name  vrat 
Frederic,  was  brother  to  the  duke  of  Lorraine.  In  the 
time  of  Leo  IX*  being  archdeacon  of  the  church  of  Ltege, 
he  was  one  of  the  delegates  fent  by  that  pontiff  to  the  em* 
peror  Conftantine  XL,  in  order  to  negociate  a  union  between 
the  churches  of  Rome  and  Conftantinople.  On  his  return  he 
was  created  chancdlor  of  the  Roman  church,  and  was  nuide 
abbot  of  the  monaftery  lat  Monte  Caffino.  By  pope 
Vifkor  II.  he  was  raifed  to  the  dignity  of  cardinal,  whom 
he  fucceeded  in  the  popedom.  The  ele£tion  occurring  on 
the^  feftival  of  St.  Stepaen,  he  affumed  th6  name  of  that 
faint.  He  immediately  undertook  the  reform  of  the 
clergy,  and  held  councils,  in  which  feveral  canons  were  made 
agamft  marriage,  and  the  concubinage  of  pnefts.  He 
effe6fced  the  fubmiflion  of  the  church  of  Milan  to  that  of 
Rome,  after  it  had  for  fome  years  withdrawn  itfelf  from 
that  jurifdidlion ;  and  he  fent  an  embaffy  into  the  £aft,  for 
the  obje6i  of  uniting  the  two  churches.  His  brother 
Godfirey,  who  had  married  Beatrix,  widow  of  Bonifsce^ 
duke  of  Tufcany,  proje^ng  to  be  chofen  emperor,  the 
pope  was  very  defirous  to  bring  the  defign  to  effedt,  and  for 
that  purpofe  he  fent  a  perfon  to  fecure  all  the  treafure  in  the 
monaftery  of  Monte  Caffino,  which  however  he  reftored  in 
confequence  of  the  tears  and  intreatiea  of  the  monks.  Hie 
reign  was  ihort :  he  took  a  journey  into  France,  in  order  to 
conf(;r  with  Godfrey,  in  which  city  he  died,  in  the  year 
1058,  having  fat  in  the  pontifical  chair  only  a  few  months. 
Two  letters  of  this  pope  are  preferved,  one  to  the  archbilhop 
of  Rheims,  the  other  to  the  bifliop  of  Marfi.  * 

Stephen,  king  of  England,  the  fon  of  Stephen,  count 
of  Blois,  by  Adela,  fourth  daughter  of  William  the  Con* 
queror,  was  bom  about  1 104.  He  and  his  younger  brother 
Henry  were  inrited  over  to  England  by  the  late  king 
Henry  I.,  and  were  loaded  vrith  riches,  honourtt,  and  high 
preferments.  Henry  entered  into  the  ecdefiaftical  profef« 
son,  and  was  created  abbot  of  Glaftonbury,  and  bifliop  of 
Winchefter.  But  Stephen  received  higher  marks  of 
favour,  and  more  fubftantial  eftabfiftiments.  He  caufed 
him  to  be  married  to  Matilda,  the  daughter  and  heircfs  of 
Ettftace,  Gouot  of  Bologna,  gave  him  the  earldom  of  Mor« 
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tngne  in  Normandy,  and  the  forfeited  eftates  of  Robert 
Mallet  aird  others  in  England.  Stephen,  by  his  marriage, 
acquired  a  new  connexion  with  the  royal  family  of  England, 
at  nit  wife's  mother,  was  fifter  to  David,  king  of  Scotland, 
and  aUb  to  Matilda,  the  (vrH  wife  of  Henry,  and  mother  of 
the  emprefs.  Stephen,  in  return,  profefled  the  moit  grate- 
ful attachment  to  his  uncle ;  and  difplayed  a  marked  eAgernefs 
in  taking  the  oath  for  fecuring  the  fucceflion  of  the  emprefs 
Matilda:,  daughter  of  Henry  I.,  and  lawful  heir  to  the 
crown.  In  the  mean  time,  however,  he  continued  to  cul- 
tivate, by  every  art  of  popularity,  the  friendihip  of  the 
Engliih  nation  ;  and  the  difpUy  of  fome  virtues  which  he 
feemed  to  poffefs,  favoured  the  fuccefs  of  his  intentions. 
By  his  bravery,  adivify,  and  addrefs,  he  acquired  the  efteem 
of  the  barons;  By  his  gencrofity,  and  by  his  affable  and 
aimiable  manner,  not  at  all  ufual  m  that  age  among  men  of 
his  high  quality,  he  obtained  the  affe£tion8  of  the  Lon- 
doners, and  he  now  entertained  the  mod  fanguine  hopes,  that 
by  accumulating  riches  and  power,  and  by  acquiring  popu- 
larity, he  might  in  time  make  his  way  to  the  throne. 

Asfoon  as  Henry  was  dead,  in  1135^,  he  haftened  from 
France  to  England,  and  was  received  in  London  with  the 
loudeft  acclamations.  But  in  order  to  obtain  a  formal  co- 
ronation, it  was  necefTary  for  him  to  gain  the  concurrence 
of  the  clergy ;  and  for  this  purpofe,  his  brother,  the  bifhop 
of  Winchetter,  was  of  material  fervicel  Roger,  bifliop  of 
Salisbury,  chief  jufliciary  and  regent  of  the  kingdom,  was 
readily  brought  over  to  his  party ;  but  the  archbifhop  of 
Canterbury  refifted,  till  Hugh  Bigod,  '  fteward  of  the 
houfehold,  made  oath  that  the  late  King,  upon  his  death- 
bed, had  declared  an  intention  of  difinheriting  his  daughter 
Matilda,  and  leaving  the  orown  to  Stepheii,  although  feve- 
ral  of  the  nobility  had  been  witnefl'es  to  a  dire6^1y  contrary 
declaration.  Such  was  the  remiifnefs  of  the  age,  or  the  lax 
ideas  of  hereditary  fucceflion,  that  Stephen  was  folemnly 
jcrowned,  and  allowed  to  enter  upon  the  exercife  of  the  regal 
fundiions,  though  very  few  of  the  barons  attended  at  his 
coronation.  He  made  many  conceffions,  promifed  to  aboliih 
certaia  exaAioas  and  arbitrary  meafures  of  the  reigns  fince 
the  Conqueil,  and  engaged  to  reftore  the  popular  laws  of 
Edward  the  Confefibr.  The  firft  oppofer  of  his  government 
was  David,  king  of  Scotland,  who,  either  to  iupport  the 
caufe  of  his  niece  the  emprefs,  or  to  take  advantage  of  the 
difcontents  incident  to  an  ufurpation,  entered  the  north  of 
England  with  an  army,  and  took  poiFeffion  of  Carhfle  and 
Newcaftle.  Stephen  negociated  with  him,  and  made  large 
ceiliont  .as  the  price  of  peace.  Robert,  earl  of  Gloucefter, 
natural  fon  of  Henry  IL,  who  was  in  Normandy  when 
Stephen  feized  the  crown,  fearing  lell  he  fhould  be  deprived 
of  his  EngliAi  eftates,  came  over,  and  took  an  oath  of 
fealty  to  the  ufurper,  bat  under  the  condition  that  he  fhould 
be  obliged  to  keep  it  no  longer  than  all  the  engagements 
made  to  himfelf  /hould  be  complied  with.  Mofi  of  the 
other  nobles,  in  fubmitting,  ftipulated  for  the  right  of  for- 
tifying tbeir  caftles,  which  at  length  filled  England  with 
ftrong  holds  for  rapine  and  every  kmd  of  diforder. 

The  fuccefs  of  Stephen  was,  at  firft,  equally  flattering  in 
Normandy*  He  was  invited  over  to  affume  the  fovereignty 
of  that  duchy,  and  in  1 137  he  accepted  the  invitation, 
and  formed  an  alliance  .with  the  king  of  France.  The  king 
Qf  Scotland  made  a  fecond  incurfion  into  England,  on  the 
pretext  of  occupying  Northumberland,  upon  which  pro- 
vince his  fon  Henry  had  a  claim  ;  and  his  demands  being  re- 
j(e£ied,  he  cruelly  laid  the  country  wafte  with  fire  and  fword. 
Stephen  marched  to  oppofe  him,  but  was  recalled  by  dif- 
turbances  in  the  fouth.  The  northern  barontt,  provoked  at 
the  fvcceft  of  tbe  Scottiih  arms,  raifed  an  .army,,  with  which 


thajr  encountered  Datid  at  Northaliarton,  and  gave  him  an 
entire  defeat  in  the  battle  of  the  Standard.  Stephen,  in  the 
mean  time,  bad  involved  himfelf  in  a  dangerous  conteft  with 
the  ecclefiaftical  power*  The  bifhop  of  Salifbury,  his  two 
aephewt,  the  bifhops  of  Lincoln  ^and  Ely,  and  his  natural 
fon,  the  chancellor  of  England,  had  ere^ed  ftrong  cafllet» 
which  they  held  in  defiance  of  the  regal  authority.  Ste- 
phen having  called,  in  1139*  a  council  of  the  nobility 'at 
Oxford,  feized  the  bifhops  »of  Salifbury  and  Lincoln,  and 
the  chancellor,  and  in  a  fhort  time  made  himfelf  mafier  of 
the  other  caflles.  Thefe  violent  proceedings  caufed  the 
afTembling  of  a  fynod  at  Weflminfler,  by  the  bifhop  of 
Winchefier,  Stephen's  brother,  and  legate  of  *he  holy  fee, 
who  felt  more  for  the  privileges  of  his  order  than  the  ties  of 
blood.  The  fynod  fent  gi  fummons  to  Stephen,  who  dele** 
gated  a  nobleman  to  appear  for  him,  and  an  open  breack 
was  prevented  only  by  the  firmnefs  of  fome  barons,  who 
regarded  the  condu^  of  the  bifhops  as  feditiotis  and  unbe- 
coming their  chara^er.  Djfcontents  were,  however,  aggra- 
vated, aud  Matilda,  landing  in  England  with  the  earl  of 
Gloucefter,  was  received  into  Arundel  cadle  by  Adelait, 
the  queen-dowager.  Stephen  inftantly  marched  thither, 
and  invefted  the  place,  but  Matilda  efcaped  to  Glouceiler, 
where  fhe  remained  under  the  protection  of  the  earl. 
A  number  of  barons  declared  for  her  caufe ;  and  in  the  fol- 
lowing year,  1140,  the  flames  of  civ^l'war  fpread  through- 
out the  kingdom  ;  and  from  the  cruelty,  bloodfhed,  devatta- 
tion,  and  famine  which  every  where  prevailed,  this  year 
proved  one  of  the  mofi  calamitous  in  the  Englifh  annalt. 
Stephen  performed  his  part  with  vigour  and  courage,  but 
being  taken  prifoner  in  a  battle  which  was  fought  under  the 
walls  of  Lincoln  in  i!4i,  his  party  was  broken,  and  Ma- 
tilda generally  acknowledged  as  queen.  Before,  however^ 
fhe  was  w^ll  feated  on  her  throne,  her  haughty  and  impolitic 
condu6l  excited  an  infurreftion  againfi  her  government. 
The  legate,  biihop  of  Winchefter,  joined  the  party  of  his 
brother  Stephen,  who  was  always  popular  with  the  Lon- 
doners. Matilda  was  invefted  in  Winchefter  caftle,  whence, 
with  the  utmoft  difficulty,  fhe  made  her  efcape ;  but  her 
prote^or  and  friend,  the  earl  of  Gloucefter,  was  taken 
prifoner  in  the  flight.  Stephen  was  exchanged  for  the  earl, 
and  the  civil  wars  renewed.  The  events  of  the  following 
years  were  difaftrous  to  the  country,  which  was  plunged 
into  a  ftate  of  continued  wretchednefs.  The  emprefs,  after 
various  changes  of  fortune,  retired  to  Normandy,  and 
Stephen  was  left  at  variance  with  the  barons  of  his  own 
party,  whom  he  had  obliged  to  deliver  up  their  caltles,  and 
with  the  papal  court,  which,  offended  by  his  fpirited  affer- 
tion  of  the  rights  of  the  crown,  laid  all  his  party  under  an 
interdid. 

The  young  prince  Henry,  fon  of  Matilda  and  the  count 
of  Anjou,  now  advanced  to  majority,  and  difplayed  thofe 
qualities  which  afterwards  rendered  his  reign  in  England  fo 
glorious.  By  various  fortunate  circumftances,  he  became  a 
powerful  fovereign  on  the  continent,  and  in  1 153  he  refolved 
upon  an  attempt  to  enforce  his  claims  upon  the  Englifh 
crown.  He  landed  in  England  with  a  fmall  army,  which 
was  foon  augmented  by  the  barons  in  his  intereft,  and  the 
competitors  met  at  Wallingford.  A  decifive  a6lion  was 
every  day  expedted,  for  nearly  a  Week,  when  the  principal 
nobles,  defirous  of  putting  an  end  to  the  miferies  of  a  civil 
war,  propofed  an  accommodation,  and  a  treaty  was  fet  on 
foot,  the  difficulties  of  which  were  much  alleviated  by  the 
death  of  Euftace,  Stephen's  eldeft  fon.  It  was  at  length 
agreed  that  Stephen  fhould  poffefs  the  crown  during  his  life, 
that  juftice  fhould  be  adminiftered  in  his  name,  even  in  the 
provmces  which  had  fubmitted  to  Henry,  and  that  this  Ut-^ 
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ter  prince  Ihould,  on  the  demife  of  Stephen^  fuceeed  to  tlie 
lungdonty  and  Willianiy  Stephen's  fony  to  Boulogne,  and 
liM  patrimonial  eftate.  After  all  the  barons  had  Iworn  to 
the  obferrance  of  this  treaty,  and  done  homage  to  Henry,  as 
to  the  heir  of  the  crown,  that  prince  evacuated  the  king- 
dom ;  and  the  death  of  Stephen,  which  happened  in  the 
next  year,  after  a  fhort  illnefs,  prevented  all  thofe  quarrels 
and  jealoufies  which  were  hkely  to  ha^e  enfued  in  k>  delicate 
a  fituation. 

•«  Endand,"  fays  Mr.  Hume,  "  fuffered  greaV  miferies 
during  the  reign  of  this  prince  :  but  his  perfonal  chara6ter, 
allowing  for  the  temerity  and  injuitice  of  his  ufurpation,  ap- 
pears not  liable  to  any  great  exception ;  and  he  feems  to  have 
been  well  qualified,  had  he  fucceeded  by  a  juft  title,  to  have 
promoted  the  happinefs  and  profperity  of  his  fubje£ts.  He 
was  poflefTed  of  induftry,  adivity,  and  courage,  to  a  great 
degree  s  though  not  endowed  with  a  found  judgment,  he 
was  not  deficient  in  abihties  ;  he  had  the  talent  of  gaining 
men's  affedions  ;  and  notwithftanding  his  precarious  fitua- 
tion, he  never  indulged  himfelf  in  the  exercife  of  any  cruelty 
and  revenge.  His  advancement  to  the  throne  procured  him 
neither  tranquillity  nor  happinefs ;  and  though  the  fituation 
of  England  prevented  the  neighbouring  ftates  from  taking 
any  durable  advantage  of  her  confufion,  her  intelHne 
difordert  were  to  the  laft  degree  ruinous  and  deltrudive.. 
The  court  of  Rome  was  alfo  permitted,  during  thofe  civil 
wars,  to  make  farther  advances  in  her  ufurpations ;  and  ap- 
peals to  the  pope,  which  had  always  been  ftri^ly  prohibited 
by  the  Englifli  laws,  became  now  common  in  every  eccle- 
fiaflical  controverfy."     Hume.     Henry. 

Stephsn  I.,  king  of  Hungary,  called  Saint  Stephen, 
fttcceeded  to  the  throne  in  997,  on  the  death  of  his  father 
Gey  fa.  He  was  then  very  young,  but  had  been  declared 
king  by  the  States  in  the  preceding  year,  which  title  he  is 
faid  to  have  been  the  firfi  who  bore  in  Hungary.  He  is 
celebrated  for  his  piety,  which  he  difplayed  by  his  great 
zeal  in  the  converfion  of  his  heathen  fubjecis.  The  nobles, 
adhering  ftrongly  to  their  ancient  religion,  railed  a  rebeUion 
againd  him,  headed  by  the  duke  of  Cupa  :  their  leader  was 
lUin,  and  themfelves  completely  routed.  The  body  of 
Cupa  was  divided  into  four  parts,  and  expofed  in  four  of 
the  principal  cities  of  Hungarv:  After  this  great  ridory, 
he  eftabli(hed  ten  biihoprics,  ricnly  endowed,  and  built  many 
churches  ;  and  was  fo  devout,  as  to  ere£t  a  church  at  Con- 
fUntinople,  another  at  Rome,  and  a  monaftery  at  Jerufa- 
lem.  In  the  year  1002,  Giula,  prince  of  Tranfylvania, 
Stephen's  uncle,  making  an  irruption  into  the  adjacent  pro- 
vinces, Stephen  marched  againft  him,  and  in  a  lew  months 
made  himfelf  mafter  of  Tranfylvania,  which  he  annexed  to 
the  crown.  He  afterwards  repeUed  an  invafion  of  the  Bul- 
garians, purfued  them  to  their  own  country,  and  obtaining 
a  fign^  riAory,  returned  laden  with  booty.  Befides  the 
glory  derived  from  his  fuccefs  in  war,  he  had  that  of  bring 
the  legiflator  of  his  country.  He .  publifhed  a  code  com- 
prifed  in  fifty-five  chapters,  which>  though  marked  with  the 
barbarifm  and  ignorance  of  the  times,  was  very  long  popu- 
lar amon^  the  Hungarians.  Towards  the  end  of  his  reigrn, 
it  was  his  intention  to  refign  his  crown  to  his  fon,  in  or- 
der that  he  might  pafs  the  remainder  of  his  days  in  a  reli- 
gioos  retreat,  but  the  premature  death  of  the  prince  difcon- 
crerted  this  defign.  He  died  at  Buda  in  1034,  and  was  ca- 
nonized by  tlie  church  of  Rome.  His  memory  is  held  in 
profound  reverence  by  the  Hungarians,  who  have  preferred 
the  crown  (ent  to  him  by  the  pope  as  the  palladium  of  their 
kingdom. 

Stkphek,  Jobn,  in  the  Latin  tongue  Stephanius,  a 
learned  Dane,  was  born  at  Copenhagen   in  I599«     He 


ftudied  at  the  fchOol  of  Herlufsholm,  and  after  haring 
twice  travelled  into  foreign  countries,  was  made  profefibr  of 
eloquence  at  Soroe,  in  1630.  In  1639  he  became  profefibr 
of  hiltory  in  the  fame  ieminary,  and  was  afterwaids  ap- 
pointed to  be  hiftoriographer  by  Chriitian  IV,  He  died  in 
i6co.  Among  his  works  are  enumerated  the  following:' 
•<  Breves  Emendationes  ct  Notac  in  Saxonem  Grammaticum," 
1627.  **  Florilegium  Sententiarum  ex  Saxone,"  1627. 
"  De  regno  Daniz  et  Norvegiae,  Infulis  adjacentibus 
Tra6iatus  varii,"  1629.  **  Suenonis  AgFonis  Filii  Opnf- 
cula,  Notis  iUuftrata,  accedunt  Leges  Caftrenfes  Canuti 
magni,  et  incerti  Au6toris  Genealogia  Regum  Danis," 
1642.  **  Hiftoriac  Danicae  Libri  duo,  qui  compleduntur 
res  memoratu  dignas,  in  Dania  geftas,  Regnante  Chrif- 
tiano  III.,  ab  Anno  1550,  ad  Annum  i5?9*'' 

STEPHENS,  in  Geography^  a  riVer  ot  Vermont,  which 
runs  into  the  Connedticut. 

Stephens,  Cafe^  a  point  of  the  American  continent,  op* 
pofite  to  Stuart's  iiland,  fituated  in  N.  lat.  63^  33',  and 
E.  long.  197®  41', 

Stephens'/  Paffage^  a  ftrait  between  Admiralty  Ifland, 
and  the  continent  of  America;  the  fouth  entrance  is  between 
Point  Hugh  and  Point  Windham,  from  whence  it  extends 
about  70  miles  north,  a  little  inclining  to  the  weft.  .  N.  lat. 
57^  29'.     E.  lonpr.  ^^(P  35'. 

Stephens'!  IJUmd^  an  ifland  in  the  North  Pacific  ocean, 
about  24  miles  in  circumference,  fituated  to  the  north  of 
Pitt's  Archipelago.     N.  lat.  J4**  1 1'.     E.  long.  229**  30^. 

Stephens'/  IJland^  a  fmaU  ifland  in  the  N.W.  part  of 
Cook's  Straits,  in  New  Zealand.  N.  lat.  40^  36^.  W. 
long.  185^6'. 

Stephens'/  IJUndt^  two  fmall  iflands  in  the  Eaftem^In- 
dian  fea,  difcoveired  by  captain  Carteret  in  1 767.  They  had 
a  green  pleafant  appearance,  and  were  well  covered  with 
trees ;  but  whether  they  were  inhabited  he  did  not  know* 
They  run  about  N.W.  by  W.,  and  S.E.  by  E.;  dne  is 
about  three  miles  long,  and  the  other  about  fix.  The^af- 
fage  between  them  appeared  to  be  about  two  miles  broad. 
S.  lat.  o^  22'.  E.  long.  138®  39^.'  Hawkefworth's 
Voyages,  vol.  ii.  p.  387. 

Stephens,  Poin/,  a  low  rocky  point  on  the  coaft  of 
New  Holland,  New  South  Wales,  on  the  N.  fide  of  which 
is  an  inlet,  called  "  Port  Stephens,"  fliehered  from  all  winds, 
lying  in  S.  lat.  «2®  40'.  W.  long.  207**  51'.  At  the  en- 
trance are  three  miall  iflands,  two  of  which  are  hi?h ;  and  on 
the  main,  near  the  fliore,  are  fome  high  round  huls,  which 
at  a  diftance  appear  like  iflands. 

.    STWPUEVS^sMeiScifu  for  ibe  Stone.   Mrs.  Stephens  having 
fold  medicines  for  the  ftone  in  the  bladder,  or  kidnies,   X>r* 
Hartley  publilhcd  feveral  cafes  of  their  fuccefs  ;*  and  fo 
much  was  faid  of  them,  that  the  parliament   appoint^ 
truftees  to  examine  into  the  truth  of  what  was  ^Veged  «^ 
their  favour.     The  report  of  thefe  truftees  being  f avo>irab\ef 
ftie  had  5000/.  fterling  ordered  her,  in  I739»  ^^^  p^^^tong 
the  receipt.  ^^ 

Her  medicines  are  a  powder,  a  decoaioo,  a^  P?*      .^ti^ 
powder  is  fix  parts  of  fine  powder  of  hen-egg  ***^^£  ^!!ft%c«^ 
till  they  become  of  a  greyi(h-white  colour,   *|^|£^    ^;;\\  .^i^^iX 
fait  taftc,  then  left  two  months  in  an  open  ^^     ^^  ^^  ^^^ 
is  fufficiently  calcined  falls  into  a  fine  P*^^^v*TO\i^  %  Vi» 
rated  firom  the  grofler   parts  by  paffing  *J^^%^    "O^vX  ol  >^ 
fieve.     To  this   egg.fheU  lime  add  one-*^^  --     -^ 

powder  of  fnails,  with  their  ftietis  ^^J**^^ 
they  have  done  fmoking.    A  drachm  of  ^5^*^ 
taken  thrice  a  day,   in  a  large  tea-cup* 
cider,  or  fmall   punch,    and  hstf  » ?!^\^t,i< 
to  be  drafik  after  each  doCe*    M  the  p» 
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it  to  be  nade  milder  by  opiates ;. if  be  i$  coftiv^t  ^tle 
lasatiTet  are  to  be  taken,  and  purging  is  to  be  reftnuned  :  * 
if  the  powder  is  too  ftrong  in  the  above  proportion  of  £x 
parts  of  the  powder  of  egg-fliells  to  one  of  fnail-powder* 
It  is  to  be  weakened  by  increafing  the  proportion  of  the 
ihail-powdpr. 

To  make  the  decodion,  (he  prepared  balls  compofed  of 
four  ounces  and  a  half  of  the  belt  Alicant  foap,  a  laree 
fpoonful  of  the  powder  of  fwineVcrefTes,  burnt  to  black* 
nefsy  and  as  much  honey  as  was  neceiTary.  She  boiled  one 
of  thefe  balls  diced  with  cut  green  chamomile,  or  chamomile^ 
flow'ers,  fweet  fennel,  parley,  and  burdock-leaTes,  of  each 
one  ounce,  in  two  quarts  of  water,  half  an  hour,  theu 
ftrained  it  off,  and  fweetened  it  with  honey.  When  thefe 
herbs  are  not  to  be  had  green,  (he  takes  the  fame  quantity 
of  their  roots,  cut  and  diced.  Thofe  whofe  ftomachs 
cannot  bear  this  decodion,  may  take  one-fixth  part  of  the 
ball  formed  into  pills,  with  every  dofe  of  the  powder. 

The  pills  are  made  by  taking  equal  quantities,  by  mea- 
fure,  of  fnails  calcined  as  before^  of  wild  carrot-feeds,  bur* 
dock-feeds,  aihen-keys,  hips  and  haws,  all  burnt  to  black- 
nefs,  and  reduced  to  a  fine  powder :  with  a  large  fpoonful  of 
this  powder,  four  ounces  of  foap,  and  as  much  honey  as  is 
pecefTary,  bring  them  to  the  confiftence  of  pjills,  of  which 
fixty  are  to  be  formed  out  of  every  ounce  of  the  compo- 
fition.  In  fits  of  the  gravel,  five  oi  thefe  pills  are  taken 
every  hour  awake,  till  the  complaints  are  removed. 

During  the  ufe  of  thefe  medicines,  the  patient  ouffht  to 
abftain  from  fait  meats,  red  wines,  and  milk,  drink  few 
liquors,  and  ufe  little  exercife. 

Dr.  Hartley,  leaving  out  the  fuperfluous  part  of  Mrs. 
St^hens's  prefcription,  reduces  .  her  receipt  to  a  more 
limple  form ;  for  an  account  of  which,  fee  Lithomtrip- 

TIC8. 

Dr.  Hales,  after  feveral  trials  on  the  different  ingredients, 
found  that  the  diifolving  power  of  them  lay  in  the  lime, 
which  Dr.  Rutty  confirmed  $  and  Dr.  Jurin  having  taken 
foap-lees,  the  ingr^ients  of  which  are  pot-a(hes  and  lime, 
beginning  with  a  few  drops,  and  increafing  the  quantity  till 
he  took  an  ounce,  or  an  ounce  and  a  half  every  day,  in  a 
proper  vehicle,  was  cured  of  bloody  urine,  pain,.  &c.  and 

Sailed  feveral  fmall  ftones ;  after  which  he  had  no  uneafinefs. 
fed.  £lr.  Edinb.  voL  vi.  p.  157.  489. 

For  other  forms  of  adminiftering  foap  and  lime,  and  re- 
marks on  Mrs.  Stephens's  medicine,  fee  Lithontriptics. 
See  alfo  hlME-fVaier. 

STEPHENTOWN,  in  Geogratby,  a  townihip  of  Ame- 
rica,  in  the  ftate  of  New  York,  utuated  ia  the  fouth-eaft 
corner  of  ReniTelaer  county ;  24  miles  S.E.  from  Troy ; 
bounded  N.  by  Berlin,  £.  by  the  ftate  of  Maffachufetts, 
S.  by  Canaan  in  the  county  of  Columbia^  and  W.  by  Naf- 
fau..  This  town(hip  is  hiUy,  and  has  a  diverfity  of  foil. 
Its  hills  in  (bme  parts  rife  to  mountains.  The  central  part, 
between  the  ridges  of  the  mountains,  principally  on  the  eaft 
and  weft,  is  occupied  by  an  extenfive  valley,  \n  which  rifes 
a  fi^ne  branch  of  Lebanon  creek,  or  by  hills  of  a  moderate 
keisht,  and  is  arable  and  produdive.  In  the  weft  part, 
called  the  Green  woods,  there  are  extenfive  forefts  of  pine, 
and  the  foil  is  of  little  yalue.  The  vale  of  Stephentown 
opens  northward  from  that  of  New  Lebanon,  in  Canaan, 
and  is  a  very  pleasant  traft  of  light  fchiilic  jmvel.  This 
townihip  affords  limeftone,  and  excellent  flate  for  the  roofing 
of  houfes.  The  whole  population,  in  1810,  confifted  of 
^3567  perfons,  with  3C7  fenatorial  eledors. 

STEPNAIA*  a  fortrefs  of  Ruflia,  in  the  government 
of  Upha ;  24  miles  ^.  of  Troitsk. 

STEPNEY,  GaoBOi^  in  Bitjgr^phyt  am  EngUfii  poet. 


and  politkal  negociator,  was  defcended  £rom  the  Stepneyt 
of  Frendefgraft,  in  the  county  of  Pembroke,  and  was  bom 
at  Weftminfter  in  i66|.  He  received  the  early  part  of  hia 
education  at  Weftminfter  fchool,  wlience  he  was  removed^ 
in  1682,  to  Trinity  college,  Cambridge.  He  made  him- 
felf  known  as  an  academic  poet  by  a  Latin  ode  on  the  mar- 
riage of  the  princefs  Anne  to  George,  prince  of  Denmark, 
printed  with  the  other  CaAibridge  verfes  on  that  occafion* 
Thefe  were  followed  by  a  fhort  copy  of  Englifh  verfes  on 
the  acceffion  of  James  II.  The  fiiendihip  which  he  had 
contra£ied  at  fchool  with  Charles  Montague,  afterwards 
earl  of  Halifax,  engaged  him  with  the  Whig  party  after 
the  revolution,  and  brought  him  into  public  employments, 
in  which  he  chiefly  fpent  his  life.  He  was  feut  envoy  to  the 
ele6fcor  of  Brandenburg,  in  1692 ;  to  the  imperial  court,  in 
1695  ;  to  the  ele£lor  of  Saxony,  in  1694;  to  the  kinff  of 
Poland,  in  1699;  again  to  the  emperor,  in  1701 ;  and  to 
the  States-general,  in  1706.  As  a  reward  for  his  ferviceSf 
he  was  made  one  of  the  commiflioners  of  trade  in  1697*. 
He  died  at  Chelfea  in  1707,  and  his  remains  were  honour- 
ably interred  in  Weftminfter-Abbey,  where  a  monument 
was  ere6ted  to  his  memory.  The  poems  of  this  author  were 
compofed  at  an  early  age.  He  publiihed  fome  political 
tracts,  three  of  which  are  printed  in  lord  Somers's  Col- 
legion. 

Stbpney,  or  Ste^nhethct  in  Geoprafhyf  a  large  aiid  po- 
pulous parifli  in  the  hundred  of  Offulfton,  and  county  of 
Middlefexy  England,  m^y  be  regarded  as  a  fuburb  of  Lon- 
don, as  it  is  conne6ied  with  the  eaftem  fide  of  that  metro- 
poUs.  This  parifh  now  comprifes  the  hamlets  of  Mile- 
End,  RatcUffe,  and  Poplar  and  Black  wall ;  the  whole  of 
which  contained  in  18  ii,  6146  houfes  and  35»f99  in- 
habitants. 

The  origin  of  the  name  of  Stepney  is  very  doubtful,  but 
is  fuppofed  to  have  been  derived  from  the  Saxon  bceb-hythe* 
a  timber'wharf ;  or  from  Stiben,  a  corruption  of  Stephen* 
It  is  bounded  by  the  pariflies  of  Bromley,  Stratford- Bovi^ 
Hackney,  Bethnal-Green,  Spitalfields,  St.  George  in  the 
Eaft,  and  Shadwell ;  all  of  which,  about  a  century  fince» 
were  parts  of  the  parifli  of  Stepney.  In  the  year  1794  it 
contained,  as  Mr.  jLvfons  remarks,  **  about  1530  acres  of 
land,  (exclufive  of  the  fcite  of  buildings,)  of  which  about 
80  were  then  arable,  about  50  occupied,by  market  gardeners^ 
and  tlie  remainder  meadow,  pafture,  and  marmy  land.'^ 
But  fince  that  year,  the  incrcafe  of  buildings  has  produced 
a  confiderable  diminution  in  ^he  ground  appropriated  to 
agricultural  and  horticultural  purpofes. 

In  1299,  Edward  I.  held  a  parliament  here,  in  the  houfe 
of  Henry  Walleis,  lord  mayor  of  London,  and  gave  hia 
confirmation  to  the  great  charter.  The  manor  of  this  place 
was  formerly  poffeffed'  by  the  bifhops  of  London ;  an4 
Roger  Niger  is  thought  to  have  died  at  the  manorial  re- 
fidence  in  124 1.  It  pafl'ed,  however,  from  that  fee  tokingr 
Edward  VI.  by  gift  from  the  ill-fated  Ridley  ;  and  after 
having  been  granted  to  lord  Wentworth,  defcended  through 
him  to  ThonuB,  earl  of  Cleveland ;  by  whoie  influence  with 
the  king  it  was  endowed  with  a  court  of  record,  a  weekly 
market  at  Ratcliftie-Crofs,  and  an  annual  fair  on  Michaelniat 
day.  Stepney  manor  is  now  vefted  in  the  familv  of  Cole- 
brook.  Exclufive  of  this  the*  principal  manor,  tne  Domef- 
day  Survey  ftates  that  the  pariih  of  Stepney  contained  feveral 
fmaller  ones:  all  thefe  were  held,  with  the  exception  of 
two,  of  the  bifliop  of  London,  and  were  entitled  Stepney- 
Hufkarls,  Pomfret,  Lord  Wake's,  Hellen,  Poplar,  Cobham» 
Mile-End,  Ewell,  and  Rumbklds.  In  1567,  a  water-courfet 
which  had  formeriy  belonged  to  the  convent  of  Friars« 
Minorsi  was  granted  to  William^,  marquis  of  Wincbefter, 
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-wltti  liberty  to  eonduA  its  ftrevns  to  hb  oiiiifion>liott&  is 

J^ondoo. 

Almoft  oppofite  the  prefent  redory-houfe*  Henry »  firft 
marquis  of  Worcefter^  poflefled  a  large  manfion  in  16639 
of  which  the  gateway  only  remains.    It  afterwards  devolved 
to  the  family  of  Mead ;  and  in  this  dwelling  Dr.  Richard 
Mead  was  born,  and  firft  commenced  the  practice  of  hia 
profeifion.     The  churchy  dedicated  to  St.  Dunftsin  and  AU- 
SaintSy  is  large,  and  confifts  of  a  chancel,  nave,  and  two 
aiHes,  feparated  by  columns  and  pointed  arches.     At  the 
weft  end  is  a  fquare  tower.     Tombs  of  feveral  illuftrious 
chara€ters  are  to  be  found  in  this  place,  efpecially  thofe  of 
fir  Henry  Colet,  lord  mayor  in  i486  and  1495*  the  father 
of  Dr.  John  Colet,   who  founded  St.  Paul's  fchool;   fir 
John  Berry,  a  diilinguiftied  officer  in  the  reign  of  Charles  II«, 
by  whom  he  was  knighted ;  Jane  Nevill,  lady  Dethick  ;  and 
fir  Thomas  Spert,  comptroller  of  the  navy  to  Henry  YIH., 
and  founder  of  the  Trinity-houfe.     The  font  ftauds  on  a 
'orcular  pillar,  furrounded  by  four  others  of  a  fmaller  fize. 
On  the  fouth  fide  of  the  church  are  fculptures  of  the  cruci* 
fixion,  and  of  a  figure  in  the  pofture  of  adoration  before  the 
Virgin  and  the  infant  Saviour.    The  wall  of  a  porch  to- 
wards the  north-eaft  contains  a  ftone,  on  which  fome  verfes» 
dated   1663,  fi.ate  to  have  been  brought  from  Carthage. 
The  church-yard  contains,    with   many  other  celebrated 
names,  thofe  of  Dr.  Richard  Mead,  and  his  father.     A 
fhort  diftance  to  the  weft  of  this  edifice  is  an  ancient  wooden 
manfion,  built,  it  is  fuppofed,  in  K24,  by  fir  Henry  Colet, 
and  leafed  to  Thomas,  earl  of   Eifex.     It  is  now  confi- 
derably  altered,  divided  into  feveral  fmall  tenements,  and 
its  nime  changed  from  the  Great  Place  to  Sprinor  Garden 
coffee-houfe.     Another  of  thefe  relids  of  antiquity  ftands 
on  Mile* End  Green,  and  is  now  let  iu  feparate  apartments. 
This  latter,  with  fome  other  contiflnuous  habitations,  are 
held  under  Clare-hall,  Cambridge.   -The  brick  wall,  which 
inclofed  the  fcite  of  the  ancient  redtory,  ftill  remains.     John 
Colet,  before  mentioned,  who  was  vicar  of  Stepney,  lived 
at  the  north  end  of  White-Horfe-ftreet,  Ratdiffe.     Some 
time  after  his  refignation,  it  was  received  by  Dr.  Pace,  who 
died  here  in   1532,    and  was  buried  in    Stepney  church. 
This  pariih  likewife  contains  feveral  difTenting  and  Metho- 
dift   meeting- houfes  :    thefe  are  Sion-chapel,  a  chapel  be- 
longing to  the  fociety  of  Friends  in  Brook  ftreet,  Ratclifie, 
one  of  Mr.  Whitfield's  at  Mile-End,    that  formerly  oc- 
cupied by  Mr.  Brewer,  and  fome  others  of  recent  eredion. 

Poplar  hamlet,  including  Blackwall,  is  on  the  fouth-eail 
fide  of  Stepney,  and  is  about  feven  miles  in  circumference. 
The  reverfion  of  this  manor  was  granted  by  William  of 
Wykeham,    bifhop  of  Winchefter,   to  the  abbey  of  St. 
Mary  de  Graces,  near  the  Tower  of  London.     At  the  dif- 
folution  of  religious  houfes,  it  remained  for  fome  time  veiled 
in  the  crown,  and  afterwards  was  given  to  Charles  L,  when 
prince  of  Wales ;  and,  fince  that  period,  has  been  poiTeifed 
by  different  perfons.     The  manor-houfe  was  formerly  oc- 
cupied by  the  family  of  Dethick.     The  chapel  is  a  brick 
building,   with  a  woo(Jen  turret  at  the  weft  end;   com- 
menced in  1650,  and  finifhed  in  1654,  by  a  fubfcription,  to 
which  the  Eatt  India  company  moft  liberally  contributed  ; 
and  by  them,  in  1776,  it  was  nearly  rebuilt.     The  right 
of  prefentation,   after  feveral  difputes,   remains  vefted  in 
them,  on  the  condition  of  their  keeping  it  in  future  repair. 
Its  interior  is  divided  into  a  nave,  chancel,  and  two  aides : 
the  windows  contain  cfcutcheons^  of  fome  of  the  contri- 
butors, among  which  are  thofe  of  Dethick.     Within  it  are 
monuments  to  the  memory  of  Robert  Ainfwerth,  the  lexi- 
cographer;  and  the  Shakfpearean  commentator,  George 
Steevens,  to  whom  one  is  ere£Ud  after  a  defign  by  Flax** 
Yoj..  XXXIV. 
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nam  Attached  to  this  building  are  feveral  alms-houfei,  for 
the  fupport  of  decayed  officers  belonging  to  the  Eaft  India 
company  ;  and  in  various  parts  of  the  hamlet  are  other  in- 
ftitutions  of  a  like  nature,^  In  17699  an  ancient,  town-hall 
belonging  to  Poplar  was  taken  down,  and  the  prefent 
built  in  the  following  year. 

Sir  Richard  Steele  made  his  refidence  here  for  fome  timei 
and,  in  a  vain  purfuit  after  alchemical  treafures,  confider- 
ably  decreafed  his  fortune*  Adjoining  to  Poplar  it 
Stepney  Marfh,  a  trad  of  land  lying  between  the  former 
place  and  Blackwall.  It  appears,  from  an  inquifition  in 
the  time  of  Edward  II.,  that  a  confiderable  portion  of  land 
had  been  recovered  firom  the  river  by  a  former  lord  of  the 
manor,  and  had  been  by  him  granted  to  his  vaifals  and  re^- 
tainers.  This  marfh  is  peculiarly  celebrated  for  the  richneft 
of  its  pafture,  and  once  contained  sm  ancient  building,  called 
the  chapel  of  St.  Mary. 

The  hamlet  of  RatclifFe  lies  in  the  weftem  divifion  of  the 
parifh.  It  is  about  two  miles  and  a  half  in  circumference ; 
and  in  1794  contained  nearly  1 150  houfes,  of  which  ^^6f 
with  36  warehoufes,  in  the  month  of  July  in  the  fame  year, 
were  deftroyed  by  an  alarming  conflagration.  The  charity- 
fchool  of  Ratdiffe  was  inftituted  in  ijio,  and  the  fchool- 
houfe  in  White-Horfe-ftreet  built  by  lubfcription  in  1719* 
to  which  great  additional  benefadioni  have  fince  been 
made. 

There  are  fituated  in  this  hamlet  the  church,  the  Friends* 
meeting,  the  mercers'  alms-houfes,  a  cemetery  belonging  to 
the  Proteftant  difienters,  with  dwellings  for  (even  poor  per- 
fons, and  a  fchool  inftituted  by  theoi  in  1783,  and  the  fchooU 
houfe  built  in  178c.  The  fire  already  mentioned  left  in  mint 
fome  buildings  belonging  to  a  dock,  feveral  manufadories,  and 
a  free-fchool,  founded  by  Nicholas  Gibfon,  (heriff  of  London. 
Mile-End,  Old  town,  occupies  the  greater  part  of  the 
northern  divifion  of  the  parifh ;  its  extent  is  about  five  mile8» 
and  in  1794  it  contained  about  1300  houfes.  In  the  time 
of  Henry  VI.  the  mutinous  people  of  Eflex,  under  the  di* 
redion  of  Jack  Cade,  encampedlat  Mile-End. 

In  this  hamlet  is  Brewer's  meeting-houfe,  (now  Ford's,) 
and  a.  Methodift  chapeL  On  the  north  fide  of  the  road 
are  two  Judaic  cemeteries,  entitled  "  The  houfe  of  the 
living,''  where  the  dead  are  interred  in  rows,  divided  into 
certain  fpaces ;  and  no  grave  is  ever  opened  a  fecond  time. 
There  is  idfo  an  hofpital  built  in  17939  and  an  adjoining 
alms-houfe  near  the  fame  fpot. 

'  Several  other  charitable  eredions*  belonging  to  public 
bodies,  are  alfo  fituated  on  this  road,  vis.  the  Trinity 
alms-houfes,  founded  by  that  corporation  in  1695 ;  Ban- 
croft's hofpitaly  founded  in  1737  ;  the  fkinners'  alms-houfes* 
built  in  1698 ;  the  vintners' ;  and  three  others,  for  the 
benefit  of  the  whole  pariih  colledively.  A  lazar-houfe  ex- 
ifted  here  in  the  i6th  century. 

Lands  in  the  manors  of  Stepney,  Poplar,  and  Bromley* 
defcend  by  the  cuitom  of  gavel-kind.  Lyfons'  Environs 
of  London,  vol.  iii.  4to.  1794. 

STEPPE,  a  name  given  in  Ruflia  to  its  plains  and  flats* 
which  are  very  extenfive,  and  interfperfcd  among  its  moun* 
tainous  trads.  Some  of  the  chief  of  thefe  are  the  following  ; 
fw«.  the  fteppe  of  Petlhora,  bounded  on  the  north  by  the 
Frozen  ocean  and  the  White  fea,  to  the  weft  by  the  Dwina^ 
to  the  eaft  by  the  Petfliora,  and  to  the  fouth  by  the  Floetz 
mountaii^s,  which  extend  from  the  Uralian  chain  weftward 
acrofs  the  government  of  Vologda.  It  therefore  properly 
lies  between  and  on  both  fides  o?  thefe  rivers.  The  ground 
is  for  the  moft  part  fandy,  very  niarftiy,  thipk  ftrewn  with 
forefts,  and  almoft  entirely  uninhabited ;  the  diftrids  about 
Ardufflgel,  Itfefen.  &c.  excepted.  The  trtct,  in  the 
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foutbern  part,  confift  chiefly  of  the  piniis  fylfeftnif  firs,  nxti, 
birch ;  and  on  the  elevation  beautiful  larches.  On  this  levc^l 
are  fercral  bkes  and  rivers. 

The  fttppe  of  the  Dnieper  comprehends  a  large  plain^ 
which  lies  in  the  government  of  Ekaterinoflaf,  between  the 
Dnieper  and  the  Bogue ;  the  Crimean  fteppe  on  the  left 
fide  of  the  Dnieper,  and  the  vtrhole  fpace  which  extends 
over  the  Donetz,  as  far  as  the  Don,  and  the  fea  of  Azof, 
amd  the  Euxine.  This  ezt^nfive  plain,  comprehending  the 
greateft  part  of  the  governments  of  Ekaterinoflaf,  Taunda, 
and  a  part  of  Voronetch,  Korkhof,  and  Kief,  is  in  general 
of  a  very  dry  and  fandy  quality,  and  contains  many  falt-lakes 
and  fait -plots,  but  is  little  inhabited. 

The  fteppe  of  the  Don  and  Volga  comprifes  the  whole 
fpace  between  the  Don,  the  Volga,  and  the  Kuban,  and  is 
m  larget  very  arid  fteppe,  altogether  deftitute  of  wood  and 
water ;  it  has  few  inhabitants,  and  contains  feveral  falt-lakes 
and  falt-plots.     It  fpreads  through  the  greater  part  of  the 

fovemment  of  Caucafus,  and  into  thofe  of  Ekaterinoflaf  and 
aratof,  where,  in  its  fandy  and  calcareous  floetz  moun- 
tains, it  contains  coals,  fulphur- pyrites,  and  warm  baths. 
Within  the  confines  of  this  fteppe  hes  what  is  called  the 
Kuman  fteppe,  comprehending  the  whole  fpace  from  this 
fteppe  to  the  fpot  where  the  Kuma  flows  out  of  the  moun- 
tains, and  reaches  fouthward  to  the  banks  of  the  Terek  and 
the  Cafpian  fea,  northward  to  the  other  fide  of  the  Sarpa, 
and  eafliward  as  far  as  the  Voln.  In  this  fteppe  lie  the 
falt-lakes  of  Aitrakhan,  fome  bitter  lakes,  warm  fprings, 
ftc.  This  fteppe,  it  is  faid,  has  all  the  appearance  of  a 
dried-up  fea :  it  is  a  fandy,  part  clayey  and  fait  plain,  with- 
out  trees.  Many  circumftances  render  it  probable  that  it 
might  reaUy  have  been  fea-bottom,  as  the  flat  ihores  of  the 
Cafpian  and  Azof  feas,  and  the  ihallownefs  of  their  coafts, 
the  low  fituation  of  die  fteppe,  the  faline  lakes,  and  the 
fea-fhells,  &c. 

The  fteppe  of  the  Volga  and  Ural  is  extenfive,  and  com- 
prehends, between  the  rivers  Volga  and  Ural,  that  whole 
flat  country  which  formerly  bore  the  name  of  the  Elalmyk 
ft^pe,  and  between  the  Ural  and  the  Yemba,  a  part  of  the 
Kirghiftzi  fteppe  lying  within  the  Rui&an  bonikrs.  The 
above-mentioned  fteppe  is  called  the  Kalmyk  fteppe,  be- 
eaufe  it  was  left  in  pofleffion  of  a  horde  of  that  nation,  by 
whom  it  was  inhabited  till  the  time  of  their  flight  in  1771. 
It  confifts  of  a  far-ftretching  ridge  of  fand-mountains,  called 
Narym,  and  is  faid  to  be  between  50  and  150  verfts  in 
breadth,  extending  from  the  Ural  mountains,  through  the 
middle  of  the  fteppe,  quite  to  the  Cafpian  fea.  The  foil 
confifts  of  fand,  marie,  and  clay,  often  mixed  with  fea-fhells, 
which  indicate  this  to  have  bwn,  like  the  Kuman  fteppe 
ahieady  mentioned,  the  bottom  of  the  fea.  But  to  return 
Co  the  fteppe  of  the  Volga  aad  Ural.  This  to  the  fouth 
makes  the  margrin  of  the  Cafpian  fea,  and  to  the  north  it 
Ikirts  the  floetz  mountains  thst  run  out  from  the  Ural  chain* 
This  plain,  for  the  moft  part  fandy,  it  very  deficient  in  6e(h 
water  aUd  wood ;  but  is  fo  much  the  richer  in  rock-falt, 
and  (alt-lakes  that  are  ver^  produftive.  It  contains  many 
diftri&s  well  adapted  to  the  purpofes  of  agriculture  and  the 
breeding  of  cattle ;  but  is  very  poorly  inhabited.  One  part 
of  it  lies  in  the  Caucafian^  ana  the  other  in  the  UfimfJcian 
government. 

The  fteppe  of  the  Irtyfli  denotes  that  large  plain  which 
extends  b^ween  the  Tobol  and  the  Irtyfli,  and  between  the 
latter  and  the  Alay  and  Oby,  as  far  as  the  influx  of  the 
Irtyfh  lAto  the  Oby,  including  an  enbrmous  territory.  It 
abounds  with  lakes  of  feveral  kinds  of  falts,  among  numerous 
forefts  of  pines,  firs,  and  birch,  and  is  in  moft  places  well 
fitited  to  pafturage  and  agricultmt ;  bat»  in  proportion  to 
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its  extent,  vefy  tUnly  peopled.  Between  the  Irtylk  a&4 
the  Oby,  this  plain  inclofes  all  that  fine  well-watei«d  level 
called  the  Barabinian  fteppe,  on  whidi  are  feea  many  cea« 
fiderable  lakes ;  extending  in  length  from  north  to  fouth 
above  6cx>  verfts,  and  in  breadth  400  from  welt  to  eaft. 
Its  plain  has  generally  a  good  black  foil,  enlivened  on  its 
furface  by  many  pleafant  forefts  of  birch :  hence  it  has  been 
concluded,  that  the  Baraba  muft  have  been  one  general  bed 
of  waters,  and  far  more  morafly  and  abounding  with  lakee 
than  it  is  at  prefent.  Another  part  of  the  large  plain  con- 
ftituting  the  fteppe  of  the  Irtyfli,  between  the  Ifchim  and 
the  Irtyfli,  is  called  the  Ifchim  fteppe,  and  is  found  to 
abound  in  bitter  lakes,  but  in  other  mpe^  refembling  the 
Barabinian  fteppe,  in  both  which  manj  ancient  tombs  oc- 
cur. The  greateft  part  of  the  whole  fteppe  of  the  Irtyfh 
lies  in  the  rovemment  of  Tobolik,  but  the  other  part  io 
that  of  Komyvan. 

The  fteppe  of  the  Oby  and  Yenifley  includes  the  whole 
of  that  large  trad  beyond  the  Tfliulim,  (whith  falls  ihto 
the  Oby,)  between  the  Oby  and  the  Yenifley,  and  extends 
to  the  fhores  of  the  Frozen  ocean.  The  beft  forefts  nre 
found  towards  the  fouth ;  on  the  northernmoft  margin  of 
the  Frozen  ocean  the  wood  is  low  and  ftunted*  The  iriiole 
of  this  fteppe  lies  in  the  government  of  Tobolflc. 

The  fteppe  of  the  Yenifley  and  Lena  is  a  large  traA  of 
defert,  bounded  by  the  YenifTey,  the  Tunguflca,  and  the 
Lena ;  reaching  northward,  like  the  former,  to  the  Frozen 
ocean,  and  refembling  it  in  nature  and  quality.  One  part 
hes  in  the  government  of  Tobolfk,  and  the  reft  in  that  of 
Irkutflc. 

The  fteppe  of  the  Lena  and  Indighirka  is  a  vaft  extended 
plain  along  the  fliores  of  the  Frozen  ocean,  between  the 
Lena  and  the  Kovyma,  to  the  two  fides  of  the  Indighirka, 
and  is  wholljr  in  the  government  of  Irkutflc.  Tooke's  Ruff, 
£mp«  vol.  1. 

STERA,  in  AtuO^my^  a  word  ufed  by  fome  of  the  bniw 
barous  writers  to  exprefs  the  uterus.  It  feems  to  have 
been  only  a  corruption  of  the  woirl  bjifiera* 

STE  RANG,  m  Geograbbyy  a  town  of  Norway,  in  the 
province  of  Ag^rhuus ;  10  miles  N.N.W.  of  Chnftiania. 

STERBECKIA,  in  Botmny.nzxoed.  in  honour  of  Frandt 
van  Sterbeeck,  author  of  Theatrum  Fungvrum^  and  Citrktd^ 
turdf  a  Flemifli  botanift,  who  refided  at  Antwerp  about  the 
dofe  of  the  17th  century. — Schreb.  36a  Willd.  Sp.  PL 
V.  2.  1 177.  Mart.  Mill.  Dift.  v.  4.  (Sineana;  Aubl; 
Guian.  v.  i.  574.  Juft*.  257.  Lamarck  Illuftr.  t.  460.)— 
Clafi  and  order,  PoiyoiMa  Monogyma,  Nat.  Ord.  Gu^ 
tlferM^  Jufl*. 

Gen.  Ch«  Cal.  Perianth  inferior,  of  three  or  five^ 
roundifti,  concave,  acute  leaves.  Cor.  Petals  three  or  five, 
roundiih,  notched,  unguiculate,  longer  than  the  calyx. 
Stam,  Filaments  numerous,  capillary,  inferted  into  the 
receptacle;  anthers  roundifli.  Ptfi.  Germen  fuperior, 
ovate ;  ftyle  long,  incurved  at  the  tip ;  ftigma  capitate^ 
concave. «  Perie*  Xegume  cylindrical,  long,  corticofe,  flefhyj 
•ne-ceUed,  not  burftmg.  Seeds  numerous,  large,  angulxted» 
incumbent  on  each  other,  imbedded  in  the  pulp. 

Eif.  Ch.  Calyx  of  three  or  five  leaves.  Petals  three  or 
five.  Lefl^me  corticofe,  not  burfting.  Seeds  numerout, 
imbricated,  imbedded  in  pulp. 

I.  S.  laierifiora,  Willd.  n.  i.  (Singana  guianenfis; 
Aubl.  Guian.  t.  230.) — ^Native  of  woods  m  Guiana,  where 
it  flowers,  and  bears  fruit  in  September. — TIoa  Jh^  is 
remarkabk  for  throwing  out  numerous,  knotted,  creeping^ 
rooU  or  fcyonsf  which  run  in  a  fcattered  manner  over  othcv 
trees,  and  are  much  branched.  Leaves  nearly  oppofitfr, 
ftalked,  ovatei  acutet  fiBU)odi»  entire.    Fbmfors  corymbofe» 

fcattered. 
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iegttarit  MwBmj%  wliite»  on  ftflct  ftalki.    L^pme  afli*  ikn  tbe  caljs.    &mi«   Filaaentt  fciroely  ut  $  antbert 

edowed.  irom   ten   to  fifteen,  clnftered,  inferted  into  tae  notchel 

STERCORARIANS,   or  Stxrooaanistje,    formed  margin  of  the  top  of  the  column*  roiindi&»  of  tvro  diftinA 

hamJknmfJm^t  a  name  wiiich  thofe  of  tbe  Roman  church  lobei.     Pi/i*  Germen  feflile  above  the  anthers,  roondiihy  ol 

aBdeDtly  gave  to  fnch  as.  held  that  the  hoft  was  liable  to  five   lobes ;    ftrle  vertical,  deflezedt  cjlindrical,  not  half 

HgManf  and  aD  iu  confequencea,  like  other  food.  the  length  of  the  cblunm  ;  ftigma  obtuie,  notched.     Park. 


STERCORARIUS  Piscis,  the  dtm^^Mlb^  in  IchtbyJm^    Follicles  five,  fjpreading,  ovate,  oblong,  large,  coriaceoua, 

Indian  fiih;  fo  caued  finom  its  tre-    or  vroody,  burfting  along  the  upper  fide*     Seeds  feveraly 


dK  aaae  of  an  Eaft 

qaenting  neoeflary-honfes  which  are  over  the  v^ater,  and  oval,  attached  to^each  margin  of  the  follicle, 

sthcr  paces  vi^ere  the  like  naftinefs  ia  to  be  found.     It  Eff.  Ch.    Calfs  in  five  deep  fegroenta.    Corolla  none* 

ii^  for  this  reafon,  fnppofed  unwholefome  by  fome,  but  is  Germen  and  anthers  elevated  on  a  calumni     FoUides  fiv^ 

loDy  a  very  wdl-tafted  fiih,  and  eaten  by  moft  people  with  many  feeds. 

where  it  is  to  be  had.     It  is  a  broad  and  thin  fi(h,  of  about  ObC   Many  of  the  flowers,  on  the  Caune  or  a  difiercnt 

Ix  «r  Cevca  indies  long,  and  nearly  as  much  in  breadth,  plant,  have  no  piftil.     In  thofe  with  a  piftil,  the  anthers  are 

Its  hack  is  variegated  vnth  fpots  of  deep  brown  ;  its  belly  iometimes,  but  not  always,  imperfed.     Several  of  the  fol* 

nbhciih.  lides  in  each  flower,  as  well  as  many  fisedf  in  each  feUick,  are 

STERCORART,  m  ^^(prim&itrf,  a  place  properly  fe-  liable  to  prove  abortive,  at  leaft  in  |[ardens.    The  margin 

cand  frooi  the  weather  for  containing  dung.     In  colkomg  of  the  column  is  fcarcely  difcemible  m  fome  fpecies,  nor  ia 

■ames  from  time  to  time,  as  they  come  to  hand,  farmers  it,  in  any,  confpicuQua  enough  to  be  taken  for  the  filament 

fCKrdly  keep  them  together  in  what  they  call  dung-hillsy  of  the  ftamens.     We  would  therefore  rather  concur  with 

vhoethey  remain  expofed  to  the  heat  of  the  fun,  the  wafliing  Schreber  and  WOldenow  in  the  claffification  of  this  genus* 

of  lan^  and  the  drying  vrinds ;  by  which  means  a  great  deal  Thtjfyle  is  fometimea  divided  down  to  the  ba(e  into  £ve 

of  tlor  virtue  is  difiipated  and  loft.    The  making  of  fter*  parts. 

coraries  has,  therefore,  been  advifed,  which  may  be  done  by  i*  S.  fannggfato*    Lanceolate  Chinefe  Sterculta.    Cavan* 

diggiag  a  fquare  or  oblong  pit,  of  the  fize  fuited  to  the  Diff*  n.  416.  t.  143.  f.  i*    WHld.  n.  i*    I«amarck  n.  a.— 

gsandty  of  the  compoft  wanted,  or  proportioned  to  the  <*  Leaves  lanceolate.     Follicles  oblong.'^^-Native  of  China* 

cdeat  of  the  ground  intended  to  be  manured ;  the  fide  A  very  uncertain  fpedes,  adopted  by  Cavanilles  from  a  Chi* 

aext  the  field  or  place  where  taken   away  being  made  nefe  drawing,  ia  which  the  leame  were  reprefented  about  one 

flopiBg,  lb  as  to  receive  a  cart  to  load  or  unload  eafily.  inch  and  a  ulf  lonff,  and  half  an  inch  broad ;  the  fJBtJa 

Tk  bottom  flionld  be  well  paved,  and  both  the  fides  lined  about  the  fame  kngu,  narrow,  crimfoot  vrith  three  or  fidur 

mth  pore  day,  (unlefs  it  be  made  in  a  bed  of  day  or  black ySnJr  in  each*     If  fuch  be  the  natural  fise  of  the  parts, 

dbalk,)  that  it  may  be  capable  of  retaming  water  like  a  df-  the  plant  is  different  from  any  other  known  SkrcmEom    A 

lem ;  as  it  is  of  great  importance  for  the  dung  to  have  a  fimilar  reprefentatioui  however,  of  various  dimenfion8»  ia 

pmper  degree  ofinoifture.     And  where  channels  or  gutters  common  on  Chinefe  papers,  and  we  fufjpefi  it  may,  in  every 

cm  be  direded  to  the  pit,  from  the  ftables  and  other  offices  inftance,  be  meant  for  a  fpedes  hereaiter  defcribed  by  the 

aboot  the  honfe,  they  will  be  of  great  fervice.     Some  think  name  of  ns^cfir. 

liat  they  flioald  be  covered,  fo  as  at  leaft  to  hinder  rains  a.  S*  Bala^giM^     Balangas  Sterculia.     Linn*  Sp«  PL 

m>m  fadfing  upon  them :  but  if  care  be  taken  to  make  the  1430.    WiUd.  n.  1  ?     ( S.  foliis  ovalibus  integerrimia  alter* 

pit  ia  a  place  where  no  running  vrater  or  fprings  can  come  nis  petiobtis,  flbribus  paniculatis;  Linn.  ZeyL  i66.     Cy« 

to  it,  and  if  the  farmer  covers  the  dung,  as  it  u  colle£ked*  donia  arbor,    Balanghas  dida ;    Burm.  ZeyL  84.     Nux 

Mh  a  cott  of  mould,  to  prevent  the  fun's  exhaling,  or  the  iuglans  zeylanica  mmor  bifida^  flore  puniceo  ;  ibad.  170* 

nms  vaftiog  away  iu  richnefs,  the  quantity  of  water  which  Nawaghas  ;  Herm.  ZeyL  23.     Telabo  ;  Syen  m  Rheede 

alb  in  lain  may  not  be  more  than  requifite  to  moiften  the  Hort.  Malab.  v.  i.  90,  note  I) — Leaves  ezadly  elliptjcaU 

mturc^  and  bring  on  that  putrid  fermentation  which  is  vrith  a  fmall  point ;  very  (lightly  downy  beneath.     Panidea 

vntflary  fer  the  due  incorporating  and  perfefting  of  the  much  fliorter  than  the  leaves.    Calyx  hairy  on  both  fides  | 

oaapot    It  will,  hovrever,  be  right  to  have  a  (bed  to  put  denfely  fringed  at  the  margin. — ^Native  of  Ceylon.     The 

eicr  it  occafioaaUy,  in  cafe  the  feafon   (hould  prove  ex-  Jkm  is  arboreous,  vrith  round,  fiaiooth,  pale  branchest  leafy 

taaely  wet.     It  has  been  obferved  by  Columella,  that  the  at  the  end*    Lcawe  alternate,  ftalked,  five  or  fix  inchea 

Mians  covend  their  fterooraries  whh  hurdles ;  but  he  long,  and  two  and  a  half  or  three  broadt  very  exa£Uy  oyali 

wt  not  fpeak  of  covering  them  with  mould,    in  the  rather  coriaceous,  entire,  as  in  the  whole  genus,  t^ped  with 

uuKr  mentioDed  above.     See  Comkmt,  VABU-Tardf  and  a  fmall  bluntifli  noint,  ficarcdy  half  an  incn  in  length  ;  fur* 

"^^UKB.  ni(hed  with  one  lonintudina],  and  many  tranfverfe,  riba,  all 


ue  tpeoes. — ^X.mn.  Gen.  C04.     Schreb.  334*    Willd.  Sp*  fmooth ;  under  very  bttle  paler,  foftiih  to  the  touchy  from 

n*  V.  2*  873.     Mart*  MiU.  Did.  v.  4.     Ait*  Hort.  Kew*  fcarcdy  difcemible  ftarry  down.     Fooifiallt  finooth,  an  inch 

^•5*33S«    Cavan.  Difll  284*    JulL  178*    Lamarck  Dift*  or  more  in  length,  vrith  a  fort  of  joint  at  the  firaunit. 

M*  428.    Illuftr.  t.  736.     (Ivira;  Aubl.  Guian*  v.  2.  Pamclee  axiUary,  about  the  ends  of'^the  branches,  many* 

^A.   Cnlhanaia;  Forik.  iSgypt.  Arab.  96.)— CUfs  and  flowered,  twice  as  long  as  the  fbotftalks ;  their  brandilei 

mer,    Mmaecta   Momukktuh    Linn.  Att.    D^Jecmubria  alternate,  thread-fliaped,    green,  hairy.    Fh^eti  folitarj* 

'SV^   Schreb.  WiUd.    Nat.  Ord.   Trkoud^  Linn,  at  the  end  of  each  partid  fkalk,  fmall,  faid  to  be  very 

mJMOM,  JufF.     SUrcu&aust  Ventenat.  fetid.     Bafe  of  the  c^  cup-fluped,  £mooth  withm  |  k^^ 

Go.  Ch*     C4L  Perianth  infierior,  of  one  Urge,  coloured,  ments  of  its  limb  converging,  and  conneded  by  thdr  pointa, 

«hor  coriaceous  leaf;  deciduous ;   fomewhat  turbinate  at  hairy  on  both  fides,  and  particuUvlT  bifpid  at  the  edge^. 

w  bafe  ;  its  liokb  in  five  deep,  pointed  fiegments*     Cor.  refembling,  in  the  dried  Ipecimen,  purple  vdvet  or  pluflu 

"•■e.    Orgsme   ef  k^n^ffuoUti  elevated  on  a  cvlindrical  A  fpedmen  of  this,  communicated  by  Thunberg  to  Lin. 

Wvcd  ooGuiiflt  vaiioaa  in  kogtht  but  alvraya  mnch  fliorter  wtxkh  »nd    marked   SuratBa    JBfltoytilii  wBM  to    bo 
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fh«  fed  plant  defcribed  with  **  <ml  leayet**  in  the  FIotm 
T^eyUutka^  from  Hermann's  herbarium*  But  in  writinj^  the 
Sfeeus  Phmiarmih  Linncus  ufes  the  term  <<  ovate/'  from  a 
▼lew  probably  of  the  figures,  which  he  confidered  as  belong- 
ing to  this  fpeciesy  not  having  then  a  fpecimen  before  him. 
wluit  thofe  figures  reprefentj  we  ihall  endeavour  to  afcer- 
tain  hereafter.  We  have  been  the  more  precife  in  de- 
fcribing  what  we  take  for  the  genuine  Balanghasf  becaufe 
no  recent  author  feems  acquainted  with  this  plant ;  though 
its  name,  in  every  body's  mouth,  is  mifapplied  to  feveral 
▼ery  difiinft  from  it  and  from  each  other. 

3.   S.  rubtginofa.    Rudy  Stercuha.     Venten.   Malmaif. 
fub  fol.  91.     Lamarck  n.  4.     (S.  Baknghas ;  Willd.  n.  2  ? 
Cavan.  DiiT.  n.  415.  t.  144,  bad.     Cavalam;  Rheede  Hort. 
Malab.  V.  I.  89*   t.  49.     Nuz  malabarica  fulcata  mucila* 
ginofa   fabacea ;    Pluk.' Almag.  266.) — Leaves    eUiptic* 
eblong,  taper-pointed,  pliant;   downy  and  rufty  beneath. 
Panicles  much  longer  than  the  leaves.     Calyx  hairy  on  both 
fidee,  fringed  at  the  margin. — Nativeof  Malabar,  Chittagong, 
Java,  and  perhaps  of  Africa,  near  Sierra  Leone.   A  tall  tree^ 
with    copious    fpreading    branches,    Rheede.     The    young 
branches^  clothed  with  rufty  down,  are  leafy  and  copioufly 
fiowery  at  their  extremities.     Leasee  from   three  to   fix 
inches  long,  (on  downy  m^yjlalh  about  an  inch  in  length,^ 
pliant,  not  rigid  or  coriaceous  ;  rounded  at  the  bafe,  tliougn 
gradually  con  traded  towards  that  part ;  dilated  upwards 
to  the  breadth  of  one  and  a  half  or  two  inches ;  then  taper- 
ing into  a  point;   entire,  though  fomewhat  wavy,  at  the 
margin ;  furuifhed  with  one  longitudinal  rib  and  many  tranf- 
Verfe  ones,  connected  by  reticulations ;  the  upper  fide  green, 
(hining,  nearly  or  quite  fmboth ;  under  paler,  opaque,  foft 
with  rufty  ftarry  down,  which  is  very  copious  on  the  ribs 
ftnd  veins.     Panulee  numerous,   axillary,   nearly  twice  as 
long   as  the   leaves,    alternately  and  repeatedly  branched, 
fpreading,  with  (lender,  downy  rufty  ftalks,  and  fcattered, 
lanceolate,  downy,  deciduous  hraQeas*     Tube  of  the  cahx 
ihort,  (hallow,  nearly  hemifpherical,  very  hairy  externally, 
roughi(h  within  ;  Hmb  thrice  at  long,  converging  as  in  the 
laft,  moft  hairy  at  the  edges,  well  compared  by  Rheede  to 
red  velvet,  which   holds  good  even  of  the  dried  flowers, 
though  the  colour  is  browner,  or  more  faded,  than  in  our 
Z*  Batangheu.     FoUiclee  refembling  thofe  of  a  Peony,  two 
inches  and  a  half  long,  coriaceous,  pointed  $  finely  downy 
and  rufty  at  the  outfide ;  fmooth,  reddifh,  and  wrinkled, 
internally.     Such  is  the  plant  fent  by  Dr.  Buchanan  from 
Chittagong,  exaAly  agreeing  with  C6mmerfon's  Java  fpe- 
cimen, in  .fruit,  and  not  lels  accurately  with  the  plant  of 
Rheede;    whofe   figure,   we   muft  obferve,   is  copied,  or 
rather  perverted,   by  Cavanilles.     What   was  rai(ed  from 
Sierra  Leone  feeds,  in  lady  Amelia  Hume's  ftove,  appears 
by  the  leaves  to  be  our  rubtginofa^  though  their  pubefcence 
is  lefs  copious  and  leCs  rufty  than  in  dried  fpecimens.     Their 
texture  is  pliant,  not  coriaceous.     This  may  however  be  a 
sliftind  fpecies.     The  feeds  of  the  prefent,  as  well  as  the 
foregoing,  are  much  eaten,  like  our  chefnuts,  in  India. 
They  feem,  by  Plukenet's  fynonym,  to  be  the  real  Malabar 
Nut ;  a  name  which,  by  fome  accident,  has  been  vulgarly 
applied  to  Jujiicia  Adhatoda.     Perhaps  a  fimilarity  between 
the  leaves  of  the  two  plants,  raifed  from  feed,  may  have 
led  gardeners  into  this  error. 

3.  S.  urceoiata.  Pitcher-flowered  Sterculia,  or  Wild 
Chocolate.  (Clompanus  minor;  Rumph.  Amboin.  v.  3. 
169.  t.  107.) — Leaves  elliptic-oblong,  acute,  pliant;  pale 
and  finelv  downy  beneath.  Panicles  clofe,  hardly  longer 
than  the  footftalks.  Calyx  pitcher-fhaped,  hairy  all  over. — 
Sent,  in  1797,  by  Mr.  Chriftopher  Smith,  from  the  ifland 
of  Honimoa,   near  Amboynai  where  it  is  called  Wild 
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Chocolate ;  but  whether  from  the  refemblanoe  of  its  (Seedb 
to  thofe  of  real  chocolate  in  (hape,  or  firom  their  being 
roafted  and  ufed  as  fuch,  we  know  not.  We  conceive 
Rumphius's  fynonym,  hitherto  mifapplied  to  the  Balang&aip 
muft  belong  to  this  fpecies.  Our  fpecimens  are  diftin*- 
guifhed  by  the  longer  proportion  of  their  footftalhs,  which 
fometimes  meafure  more  than  two  inches.  The  leaves^ 
though  (haped  like  the  laft,  are  pale  at  the  back,  being 
very  minutely  downy  with  whiti(h,  not  rufty,  itarry  hairs. 
The  flowers  are  much  fewer  in  each  panicle,  and  more 
crowded,  the  hairs  of  the  fialks^  ealyxy  and  efpecially  the 
margin  of  the  latter,  being  hoary  or  white,  not  red  or  rufty. 
Bradteas  ovato-lanceolate,  with  long  points.  Tube  of  the 
calyx  pitcher-fhaped,  contra^ed  at  the  mouth,  and  nearly  as 
long  as  the  limb.  We  have  feen  no  firuit.  Rumpbiut 
defcribes  his  plant  with  whitiih  flowers ^  whofe  fcent  it 
oppreflive,  but  not  lafting ;  theyrui^  of  a  fine  crimfon. 

/^  S.  nobi/b.  Great  Chinefe  Stercuha.  (S.  Balanghas; 
Ait.  n.  I.  S.  monofperma ;  Venten.  Malmaif.  t.  91* 
Lamarck  n.  3.  Southwellia  nobiiis  ;  Salif.  Parad.  t.  69^ 
excluding  all  the  fynonyms,  except  Ventenat. )— Leaves 
elliptical,  obtufe,  with  a  fmuU  point,  coriaceous,  very 
fmooth  and  (hining  on  both  fides.  Panicles  fpreading, 
longer  than  the  leaves.  Calyx  fomewhat  hairy.— -Suppofed 
to  be  a  native  of  China*  from  whence  it  was  imported  in 
17^7,  by  lady  Ameha  Hume,  and  flowered  in  her  ftove  for 
the  firft  time  in  England,  in  the  fpring  of  1789.  By  her 
lady(hip'8  liberality  it  was  quickly  difperfed  among  the 
colle^ioRS  of  this  country,  and  found  its  way  into  France^ 
being  eafily  raifed  from  feeds,  which  are  ripened  in  the  ftove 
or  confervatory.  The^em  is  arboreous,  of  quick  growth^ 
round,  with  many  fmooth  branches.  Leaves  from  four  or 
five  inches  to  a  foot,  or  more,  in  length,  three  or  four  inches 
in  breadth,  when  full  grown  very  fmooth,  and  copiouflr 
reticulated,  of  a  rigid  or  coriaceous  texture.  Fooiftalts 
fmooth,  ftout,  above  an  inch  long.  Panicles  drooping, 
very  large,  and  copious,  repeatedly  fubdivided  ;  their  ftalks 
pale,  flendcr,  downy  and  rather  vifcid,  very  tender.  Flowers 
drooping,  of  the  lame  pale  buff  hue  as  their  ftalks.  Tube 
of  the  calyx  bell-ftiaped,  nearly  fmooth ;  its  limb  downy, 
and  fparingly  hairy,  with  converging  combined  points* 
Anthers  yellow.  Germen  rtd.  Follicles  two  inches  long, 
crimfon  within.  Seeds  blueifti-black,  three  or  four  in  each 
follicle,  it  having  been  merely  from  partial  abortion  that 
VeAtenat's  plant  bore  fohtary  feed.  This  fruit  is  fome- 
times feen  delineated  on  Chinefe  papers,  along  with  others 
in  common  ufe.  Nothing  can  afford  a  more  finking  ap- 
pearance than  this  tree  in  a  hot-houfe,  whether  in  April, 
when  covered  with  flowers,  or  in  the  latter  part  of  fummer, 
when  laden  with  it^  large  \ihic\i  feeds ^  ftandmcf  on  the  edges 
of  the  red  and  brown  feed-veileU.  It  is  cultivated  in  the 
botanic  garden  at  Calcutta,  by  the  name  o^'S.  Balanghas. 

5.  S.  longifolla.  Long-leaved  Stercuha.  Venten.  Mal- 
maif. fub  fol.  91.  Lamarck  n.  13.  —  **  Leaves  ovate- 
oblong,  fmooth,  feerments  of  the  calyx  ere^,  internally 
hairy." — Native  of  Java.  La  If  aye.  The  branches  are 
faid  to  be  fmOoth.  Leaves  refembling  S»  rubtginofa  in  fliape, 
but  perfectly  fmooth  on  both  fides,  pliant,  pointed,  fix  or 
eiofht  inches  long,  at  leaft  two  broad,  with  whitiih  ribs* 
Footflalhs  flender,  fmooth^  an  inch  long.  Flowers  fmall, 
in  a  fpreading  terminal  panicle,  whofe  branches  are  fmooth 
and  very  flender.  Calyx  bell-fhaped,  flightly  pubefcent ; 
its  fcgments  downy  and  whitifli  on  the  inner  fide.  Such 
is  Poiret's  defcription,  in  Lamarck,  from  a  dried  fpecimen. 

6.  S.  grandtflora.  Large-flowered  Sterculia.  Venten. 
Malmaif.  fub  tol.  91.  Lamarck  n.  14. — **  Leaves  ovate, 
pointedi  linooth.    Segments  of  the  calyx  fpreading.    Co- 
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Kunn  verj  tliort.  Stylet  five,  irflexed." — ^Native  of  the 
Mauritius.  Comnurfon*  Branches  round,  dark  brown, 
freooth  and  poliflied,  leafy  at  the  fiimmit.  Leaves  fix  or 
eight  inches,  or  more,  in  length,  four  at  leall  in  breadth, 
coraceous,  with  a  Ionise  point,  fmooth  and  (hining,  ftrongly 
teined-  Footfla!ks  thick,  two  inches  lon^i^.  Pamcle  large 
and  fpreadiii.{,  fomewhat  cymofe,  with  thick,  comprefled, 
ipeiy  fmooth  branches.  Calyx  lar^e,  with  five,  widely 
fpreadiO^,  fmooth,  lanceolate,  coloured  fegments.  Germen 
nearly  feflile,  furn>ouDted  with  five  refie%ed^yles  or Jligmass 
which  caufe  a  doubt  concerning  the  genus  of  this  fpecies. 
Poirei. 

7.  S.  acuminata.  Pointed  Sterculia,  or  Cola  Tree. 
**  Palif.  de  Beauvois,  Fi.  d'OWar«  et  de  Benin,  40.  t.  24." 
Ijamarck  n.  15.  (Cola;  Bauh.  Pm.  507.  Baub.  Hid. 
▼•I.  310.)  —  Leaves  elliptic-oblong,  pointed,  coriaceous, 
fimooth  oB  both  fides.  Panicles  lateral,  forked,  hardly 
longer  than  the  footttalks.  Segments  of  the  calyx  ovate, 
fpreadin^.  Column  very  (hort.  Native  of  the  coaft  of 
Africa,  from  whence  we  have  a  fpecimen  in  flower,  gathered 
by  Dr.  Afzehus.  The  Branches  of  this  tree  are  round  and 
UDootb,  leafy  at  the  ends.  Leaves  imperfedly  oppofite, 
three  or  four  inches  long,  one  and  a  half  or  two  inches 
broad,  flrongly  veined,  firm ;  rufty,  though  quite  fmooth, 
beneath  Footftalhs  an  inch  or  inch  and  half  long, 
fmooth.  Panicles  lateral,  below  the  leaves,  folitary,  forked, 
denfe,  of  ab^ut  ten  or  twelve  large  Jiowers,  their  italks, 
as  well  as  the  out  fide  of  the  calyx  j  rough  with  denfe  ilarry 
hairs,  or  rather  a  fort  of  deciduous  mealinefs.  Calyx  fpread- 
SDg,  an  inch  broad,  in  five,  fometinies  fiXf  broad,  ovate, 
obtufe  fegments;  fmooth  and  coloured  within.  Column 
icarcely  any.  Germen  rough,  five-lobed.  Stigmas  five,  re- 
flexed.  We  do  not  find  the  calyx  has  more  than  five  divi- 
flons  ;  Poiret  defcribes  fix.  T tie  follicles  are  faid  to  be  five, 
with  folitary  reddifliy^^</r.  The  bsejligmast  orjlylest  agree 
with  the  lait.  Probably  thii}  character,  and  the  nearly 
le£Ble  germen^  to  fay  nothing  of  the  fpreading  calyx^  may 
hidicate  a  generic  difference.  The  Jeeds  of  this  fpecies, 
known  by  the  name  of  Cola,  have  long  been  celebrated-  by 
Toyagers,  as  pofleiling  a  high  degree  of  value  among  the 
natives  of  the  Gumea  coail,  who  are  reported  to  take  a 
portion  of  one  of  them  to  enhance  the  flavour  of  any  thing 
they  may  fubfequently  eat  or  drink.  Dr.  Afzelius  found 
thefe  feeds  in  high  eftimation  at  Sierra  Leone,  and  was  not 
a  little  pleafed  to  procure  fpecimen<t  of  the  plant,  though 
he  had  no  idea  of  its  genus.  If  we  miftake  not,  he  brought 
h  ahve  to  this  country,  but  it  has  not  lately  been  heard  of. 

8.  S.  nitida.  Shining  Sterculia.  Venten.  Malmaif.  fub 
101.91.  Lamarck  n.  17.  —  "Leaves  lanceolate-oblongs 
pointed.  Segments  of  the  calyx  fpreading.  Column 
fcarcely  any.*' — Native  of  Africa ;  cultivated  in  the  ifland 
of  Mauritius.  Ventenat  fufpe6led  the  fiovters  to  be  dioe- 
cious. This  may  poflibly  not  be  diilin6t  from  the  lafl: 
fpecies,  but  we  have  not  fufficient  information  to  form  an 
opinion  on  the  fubje£k. 

9.  S.  crsmta*  Hairy- fruited  Sterculia.  Cavan.  Difl". 
B.  413.  t.  142.  Willd.  n.  3.  Lamarck  n.  5.  Ait. 
B.  2.  (S.  Ivira;  Swartz  Ind.  Occ.  ii6o.  Ivira pruriens ; 
AubL  Guian.  695.  t.  279.) — Leaves  ovate,  acute,  entire. 
Panicles  as  long  as  the  leaves.  Segments  of  the  calyx  lan- 
ceolate, pointed,  fpreading.  Follicles  hairy  at  the  bafe ; 
briftly  within.  -  Native  of  the  woods  of  Guiana,  flowering 
in  O^ober  and  bearing  fruit  in  May.  Auhlet.  One  of  the 
largeft  trees  oi  that  country,  its  trunk  being  fifty  or  fixty 
feet  high,  and  four  or  five  in  diameter.  The  bark  is  red- 
difli,  thick.  Wood  white,  not  compa6t.  Leaves  from  fix 
to  twelve  kches  longi  firm>  ftalkedj  green  and  fmooth 


above;  opaque,  fomewhat  glaueoQS  and  raughifh  at  the 
back.  Panicles  about  the  ends  of.  the  branches  repeatedly 
compound,  downy,  fpreading.  Calyx  yellow  and  downy 
on  the.outfide,  red  and  fmooth  within.  Column  nearly  as 
long  as  the  calyx.  Anthers  ten.  FolRcles  three,  four,  or  . 
five,  large,  almolt  woody,  clothed  at  the  bafe  with  a  tuft 
of  long  reddifh  hair<t ;  their  cavities  filled  with  fine,  rigid^ 
pungent,  red  briftles,  enveloping  the  black y^^J^r,  andcauf* 
ing  an  inrolerable  itching,  when  incautioufly  bandied.  • 

10.  S  frondofa.  Wavy-leaved  Stercuha.  Richard  Aft, 
Soc.  Hill.  Nat.  Parif.  v.  i.  iii.  Lamarck  n.  6. — 
"  L«:aves  crowded,  oblong- obovate,  very  blunt,  fomewhat 
wavy,  fmooth  and  (hinmg.  Panicles  axillary,  on  long 
ft alks."— Native  of  Cayenne.  Richard.  We  fufpeft  this 
plant  may  have  been  confounded  with  the  lait,  even  by 
Dr.  Swartz.  A  fpecimen  gathered  by  M.  De  Ponthieu^ 
in  the  Weft  Indies,  and  given  us  by  fir  J.  Banks  having 
very  large  and  wavy  leaves^  anfwers  fo  far  to  Richard'a 
defcription.  Some  of  its  leaves  feem  moreover  to  be  flightly 
three-lobed  ;  and  as  Dr.  Swartz  cites  De  Ponthieu,  it 
fliould  feem  that  correfpondiug  fpecimens  to  our*s  have 
been  his  only  authority.  Thus  Willdenow  has  been  fed  to 
alter  the  fpecific  charaAer  of  5.  crinita  for  the  worfe. 

11.  S.  cordifoUa,  Heart-leaved  Sterculia.  Cavan.  DifiV 
n.  414.  t.  143.  f.  2.  Willd.  n.  4.  Lamarck  n.  7.  — « 
"  Leaves  roundiih  heart-fliaped,  obfcurely  three-lobed,  flve- 
ribbed,  fmooth.  Follicles  downy  at  the  outfide,  briftly 
withiiv" — Broujrht  from  Senegal  by  Adanfon,  and  pre- 
ferved  in  Juflieu's  herbarium.  The  above  charafkcrs  fuffi« 
ciently  mark  this  fpecies.  Its  leaves  are  two  or  three  inches 
long,  and  almott  equally  broad.  Footjlalks  not  an  inch  in 
fength.     Flowers  not  obferved. 

12.  S.  heterophylla.  Various-l-aved  Sterculia.  «  PaliL 
de  Beauvois,  Fi.  d'Oware  et  de  Benin,  t.  4a''  Lamarck 
n.  16. — **  Leaves  undivided  or  three-lobed,  irregularly 
toothed,  on  long  ftalks.  Panicles  termmal.*'— Native  of 
the  inland  parts  of  the  kingdom  of  Oware,  Africa.  A 
taller  tree  than  S.  acuminata^  with  large,  broad,  bandfome 
leaves^  either  entire,  finuated,  or  ttrongly  toothed.  Calya 
fiveiclt'ft.     Column  fcarcely  any.     Poiret, 

13.  S.  macrophylla-  Large-leaved  Sterculia.  Venten. 
Malmaif.  fub  fof.  91.  Lamarck  ii.  10. — •*  Leaves  roundifli-* 
heart-fhaped,  fomewhat  wavy,  rather  coriaceous;  downy 
beneath.  Follicles  very  fmooth  within,  with  two  feeds.** 
—Native  of  Java.  La  Haye.  The  leaves  are  about  eight 
inches  broad,  rounded,  or  (lightly  oval ;  heart-fhaped  at 
the  bafe ;  thick  and  rather  coriaceous ;  fmooth  and  dark* 
green  above ;  downy,  and  reddifh  or  whitifti  beneath^ 
with  ftrong  branching  lateral  ribi ;  their  margin  entirey 
(lightly  wavy.  Footfialks  ftriated.  Pamcles  terminal,  mo- 
derately branching.  Follicles  ftrong,  reddi(h,  wrinkled, 
obtufe.     Flowers  not  obferved.     Poiret. 

14.  S.  colorata.     Coral-flowered  Sterculia.     Roxb.  Co^ 
romand.  v.  i.  26.  t.  25.   Willd.  n.  5.    Lamarck  n.  **-"^ 
Leaves  palmate,  five-lobed,  pointed  ;  fomewhat  downy  be- 
neath.    Calyx  downy,  club  fliaped,  with  ftiallow  upright 
lobes.     Follicles  ftalked,  membranous,  oblong,  ^^^IS.'^^^^^^. 
expanded,  fmooth.— Native  of  mountains  in  the  l^-a  * 
dies,  cafting  its  leaves  during  the  cold  feafon,  an           ^\^ 
ing  in  April,  foon  after  which  fre(h  leaves  appe***-     ^-y^e 
Gentoo,  or  Telinga,  name  is  Karaka.    This  is  ^^^^j^^^ 
tree^  with  fmooth  greyi(h  branches^  leafy  at  the  ^^^^^.^^^^^ 
on  long  ftalks,  more  or  lefa  deeply  ft^^'^^'J  r^-^ootK  aV>o^c  •, 
at  the  bafe,  five-ribbed,  minutely  reticulated;  *  ^^    ri\>8,  .Y>e. 
very  finely  downy,  efpecially  at  the  bafes  ot        ^i^^^t.     r\ie 
neath.     Panicles  appearing    before  the  ¥*''^  '  \Qxig»    coixv- 
enda  of  the  branches,  from  four  to  fixiftCiw^        ^poxkxx^ 
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pmmdf  dcBfe*  thdir  ftalln,  as  well  is  the  ^^r,  thicklf 
clothed  with  ftarry  pubefcecce^  of  a  bright  onwge-fcarlet. 
Cd^  half  an  inch  long,  tubular^  ereS,  gradually  tajpering 
^wn  into  the  ftalk.  Column  longer  than  the  calyxi  nender. 
Jlwiheri  crowded  and  confluent.  Germm  fiTe-lobed,  with  five 
fiibrt  recurved  JUgmasy  rather  like  feparate  fyUi.  FolRclu 
five,  pendulous,  converging,  each  on  a  partial  ftalk  near  an 
inch  in  length,  their  form  lanceolate-oblong,  obtufe,  nearly 
flat,  three  inches  in  length  and  almoft  one  in  breadth,  their 
texture  membranous,  with  one  rib  and  many  reticulated  veins, 
their  furfsce  fmooth,  ihining,  pale  purple  externally,  yellow 
within.  Setdt  two,  oval,  fmooth,  yellow,  the  fize  of  a 
large  oea,  attached  one  to  each  margin  of  the  follicle  an 
iach  above  the  bafe. 

15.  S.  urnu.  Stinging  Sterculia.  Roxb.  Coromand* 
T*  I.  25.  t.  24.  Wiud.  n.  6.  Lamarck  n.  ii.  Ait. 
ii»  J.  —  Leaves  five-lobed,  pointed,  very  downy;  deeply > 
heart-fhaped  at  the  bafe.  Calyx  beU-(haped.  Column 
conicaL  Follicles  feffile,  coriaceous,  rough  vrith  pungent 
fariftles.^*— Native  of  moantainous  parts  of  the  coaft  of  Co- 
romandel,  flowering  during  the  cold  feaibn,  and  putting  forth 
leaves,  as  the  fruit  advances,  in  the  beginning  of  the  hot 
weather.  This  is  a  very  large  ireey  whofe  foft  ipongy  wood 
fcaroely  fenres  but  to  make  Hindoo  guitars.  The  hrambes 
SM  leafy  at  the  ends*  Leaves  meafuring  from  nine  to 
twelve  inches  each  way,  much  lefs  deeply  lobed  than  the 
Uft*  on  long  ftalks.  Pamckt  repeatedly  compound,  fliorter 
than  the  leaves,  with  a  linear  brown  kraSea  under  each 
fuhdivifion.  Such  braSeat  however  are  not,  as  Willdenow 
f«ppo£es,  peculiar  to  this  fpecies,  though  they  are  ufually 
fo  deciduous,  in  many  inftances,  as  to  elcape  notice.     The 

fowiti  are  froall,  greeniih'-yeUow.  Cokwm  (hort  and  thick. 
Amtierj  ten,  fupported  by  a  more  dilated  membrane  than  in 
aany  others  of  the  genus.  Styk  fimple,  (hort  and  thick, 
with  a  five-lobedj8!(fMMu  FMdu  five,  greeni(h4>rown,  an 
iach  and  a  half  long,  oval,  coriaceous,  concave,  clothed 
with  copious  ftinging  briftles,  fo  as  not  to  be  touched  with 
impunity.  Seeds  four  or  five,  oval>  the  fize  of  a  pea, 
foafted  and  eaten  by  the  Hindoos. 

16.  S.  wUoJfa.  ViUous  Sterculia.  Roxb.  MSS.— Leavea 
five^lobed,  pointed*  toothed,  very  downy,  feven-ribbed; 
heart-ihaped  at  the  bafe.  Calyx  deeply  five-cleft,  fpread- 
ing.  Cohimn  cylindrical.  Folhcles  coriaceous,  rough  with 
ftarnr  hairs.  — -  Native  of  the  coaft  of  CoromandeC  Our 
fpecimen  was  given  by  Dr.  Roxburgh  to  lord  vifcount 
Valentia,  with  the  above  name.  The  leaves  are  the  fize  of 
the  laft,  but  with  coarfely  toothed  lobes  $  the  under  fide 
hoary,  foft  and  downy.  Flowers  much  larger  than  thofe 
of  S.  ttrensf  with  a  longer  and  more  flender  columih  as  well 
9B/hk;  the  latter,  like  the  germeng  very  hairy.  Cafys 
widely  fpreadinff,  downy,  with  deep  ovate  fegments.  Fol» 
Ucks  covered  with  rigid  ftarry  pubefcence*  but  no  ftinging 
hairs. 

17.  S*  jblatamfoSa.  Plane4eaved  Sterculia*  Linn.  SuppL 
423.  Willd.  n.  7.  Lamarck  n.  9.  Ait*  n«  4.  Cavan* 
DiflT.  n. 417.  t.  145.  Vahl  Symb.  v.  i.  80.  (Sterculia; 
Jacq.  fiL  in  A^.  Nov.  Helvet*  v.  i.  40*  t.  3,  4.  S.  to* 
mentofa;  Thunb.  Ic.  PL  Jap.  dec.  4.  '*  Firmianai 
MarfiL  in  A£k.  Acad.  PaUv*  v.  i.  106.  t.  1,  2."  Cul- 
hamia;  Forik.  ^gypt-Arab.  96.  Hibifcus  fimplex; 
Linn.  Sp«  PI.  977*) — Leaves  palmate,  fmootht  fiVe-lobed; 
heart-ihaped  at  the  bafe.  Segments  of  the  calyx  linear, 
tery  deep.  Follicles  ftalked,  membranous,  ovate,  reticu- 
lated, concave,  roughifli.  —  Native  of  China  and  Japan, 
from  whence  it  has  been  difperfed  over  many  parts  of  the 
Eaft  Indiesy  and  introduced  into  the  gardens  of  Europe. 
At  Padua  it  ripens  feeds  m  the  open  air*    In  England 
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it  is  a  hardy  greeahoufe  plant,  flowering  in  July.  The  <rv» 
in  its  native  foil  is  faid  to  attain  a  vaft  fize«  The  kaveg 
are  broader  than  long,  meafuring  from  ten  to  eiji^hteen  inches 
acrofs,  on  loiur  fmooth  ftalks ;  with  acute  entire  lobes,  and 
rounded  finufes;  fmooth  above;  rather  paler,  and  fome* 
times  fparingly  downy,  beneath;  their  ribs  and  veins  ftrong^ 
vrith  axillaryi  tubular,  hairy  pores.  Panicles  terminal»  z 
foot  long,  much  branched,  (preading,  downy.  Caly^f  pale 
yellow,  oairy  externally  v  its  fegments  reflezed  and  twifted* 
above  half  an- inch  long.  Column  fmooth,  flender,  a  quarter 
of  an  inch  in  length.  Germen  pyramidal,  hairy,  as  well  aa 
the  fimple  cylindrical  ftyle.  Folliclu  moft  like  thofe  of 
$•  cohratOi  n.  14,  but  green,  much  broader,  and  more  con- 
cave. Seeds  two  or  three,  globofe.  Jacquin  lays  that 
fi^wers  are  fragrant,  moft  of  them  perfe&,  a  few  males 
only  being  intenperfed. 

18.  S.  fssAda.  Fetid  Sterculia.  Linn.  Sp.  PL  143  x* 
Willd.  n.  8.  Lamarck  n.  8.  Ait.  n.  5.  Cavan.  JDiff. 
n.  412.  t.  141.  Sonnerat  Ind.  Occ.  v.  a.  234.  t.  132. 
(Clompanus  major  \  Rumph.  Amboin.  v.  3.  168.  t.  107.) 
-—Leaves  digitate.  Segments  of  the  calyx  oblong,  very 
deep,  hairy.  Follicles  woody— Native  of  the  Eaft  Indies* 
Sonnerat  lays  it  is  planted  before  houfes,  oa  the  coaft  of 
Malabar,  for  the  uke  of  its  thick  fliade.  The  roafted 
feeds  tafte  like  chefiauts,  and  are  eaten  by  the  Indians* 
The  tree  is  ftraight  and  tall.  Leaflets  from  feven  to  nine» 
lanceolate,  a  finger^s  lengrth,  entire,  (mooth,  on  a  lon|r 
commoo  foot/lalL  Clufiers  terminal,  compound,  drooping^ 
with  fmooth  ftalks.  Flowers  fmelliog  like  human  excre« 
ment,  larger  than  the  laft,  widely  expanded ;  moft  hairy^ 
and  of  a  brownifli-red,  on  the  upper  fide ;  brighter  red 
underneath.  Column  cylindrical,  near  half  an  inch  long^ 
much  dilated,  or  cup-fliaped,  at  the  top,  where  the  antiesv 
are  inferted.  Germen  roundifli,  five-lobed,  very  hairy,  aa 
well  as  the  fimple  Jfyle.  FolEdes  oval,  obtufe,  woody^ 
nearly  as  big  as  the  fill.  Seeds  numerous  along  each  margin, 
KarUf  Rheede  Malab.  v.  4.  t.  36,  cited  by  Linnseusy 
feems  rather  of  the  order  of  Vitiees. 

A  fuperficial  confideration  of  this  very  curious  and  re- 
markable genus  might  lead  us  to  think  nothing  more  eaiV 
than  to  divide  it  into  feveral ;  but  however  itrikingly  di^ 
ferent  certain  parts  of  the  fniftification  may  be  m  fome 
fpecies,  fuch  differences  do  not  fupport  each  other.  Thusy 
the  follicles  of  S*  eoUrata  and  pl^atufolia  are  fo  unlike  all 
the  reft,  and  agree  together  fo  remarkably  in  their  partial 
ftalks,  and  membranous  veiny  texture,  uiat  they  at  c»08 
indicate  a  diftinft  genus.  But  when  we  confider  their  r«* 
hces  and^/«r,  all  particular  relationfliip  feems  dilFolved  | 
for  they  accord  better,  in  thofe  parts,  with  many  other 
Sterculia  than  with  each  other.  Whether  the  fimple  or  mani- 
b\djiyles9  when  properly  underftood,  may  lead  to  generic 
diftin6tions,  we  have  not,  as  yet,  materials  to  decide.  The 
length  of  the  columut  very  different  in  different  fpeciee« 
does  not  appear  of  any  generic  importance. 

The JK^ulas  of  this  genus  have  nardly  been  notioedf  be- 
iasr  vei7  fugacious,  but  we  believe  they  are  always  origin 
naUy  prefent,  in  pairs,  at  the  bafe  of  the  foot/lalist  and 
ufualiy  of  a  lanceolate  or  awl-fliaped  fiff ure.  The  hroBeas^ 
frequent  under  the  branches  of  the  fanukst  are  larger,  but 
nearly  as  quickly  deciduous  as  thtJUfiUaSf  at  kaft  in  moft 
of  the  fpecies. 

STERCULIUS,  in  Mythology t  one  of  the  fimames  given 
to  Saturn,  becaufe  he  was  the  firft  that  laid  dung  upon 
lands  to  make  them  ferule. 

STERCUTIUS,  the  god  of  ordure. 

STERE,  in  CommerUf  the  unit  for  folid  meafures  in  the 
aiew  French  fyftem^    See  MKAaoBs  and  Standahd. 

STEREO.! 
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STEREOBATAy  or  STBRsoBAtfls^  bnuei  fiom  n^io- 
CttTUff  /oBd  pr€p9  in  the  jtneuni  ArehiU8unf  the  bafii*  or 
fbandatiooy  whereon  a  column,  wall,  or  other  piece  of  huild- 
ingjs  ratfed. 

This  anfwert  pretty  well  to  the  continaed  Ibde  or  bafe- 
ment  of  the  modems.     See  Soclr. 

Some  confound  it  with  the  ancient  fyUhta^  or  ped^kJ^ 
(which  fee)  ;  but>  in  effefti  the  ftereobafta  is  that  to  the 
ftylobata,  which  the  ftylobata  is  to  the  fpire  or  bafe  of  the 
eolunui. 

STEREOCAULONt  in  Bvtta^,  from  rtfio?»  bard  and 
JMdf  and  nm/Xof,  ajlemi  a  name  fineulariy  applicable  to  this 
renuf  of  the  Lichen  tribe,  indented  by  Schreber  in  his  Gen* 
PL  768. — ^Achar.  Meth.  1 14.  Jlttchenogr.  1 13.  t.  12.  f.  jt,  4. 
8yn.  284*-^lafs  and  order,  Crypiegamia  Jllga^  Nat*  Ord. 
LUienes* 

EiT.  Ch.  Tubercles  turbinate,  coloured,  conrex,  bor. 
dered,  terminating  the  branches  of  the  folid  cartilaginous 
frond* 

As  it  ftands  at  prefent,  in  the  newly-publiihed  Swo^  of 
Achanus,  where  nine  fpecies  are  enumerated,  this  has  every 
character  of  a  natural  genus*  Its  firm,  branching  firona, 
attached  by  a  flender  but  very  tenacious  root,  is  formed  to 
occupy  the  interftices  of  crumbling  granite,  and  efpecially 
the  ceUs  of  volcanic  Jcorta.  Hence  it  is  the  firft  of  it 9  tribe 
that  clothes  the  flowly  decaying  lava  of  Vefuvius  and  other 
burning  mountains* 

Of  the  nine  fpecies  of  Stereocaulon  above-mentioned,  we 
feel  lefs  confident*  The  original  one  may  ferve  to  exem- 
plify the  genus. 

S*  pafchaU,  Crifjp  Stereocaulon.  Ach*  Syn.  n.  a.  Meth, 
n*  2.  (Lichen  pafchalis  ;  Linn.  So.  PL  i6ai.  Fl*  Dan* 
t*  151.  Engl.  Bot.  t.  a82.  Coralioides  crifpum  et  bocry- 
forme  alpinum ;  Dili.  Mufe*  114.  t*  17.  f.  3^*  C*  pu- 
chale  $  Huffma  PL  Lich.  v.  i.  23.  t.  5.  f.  i*) — Frond  giau- 
eoua-grey,  branched,  granulated,  minutely  fibrous,  with 
fliort,  crowded,  much-divided  fegments.  Tubercles  fcat- 
tered,  duftered,  fomewhat  pointed,  dark  brown. — Native 
of  the  highefl  mountains  of  Europe,  in  a  micaceous  foiL 
The  JUmi  form  denfe,  very  firm  and  tenacious  tufts,  from 
one  to  three  inches  high,  and  are  round,  white  internally, 
quite  fohd.  Their  branches f  much  fubdivided,  aie  encrufled 
with  grey,  warty,  leafj  fegments,  and  tipped  with  numerous 
little  brown  tubercUsy  lometimes  compound,  or  lobed. 

Such  is  our  only  certain  Britiih  fpecies*  What  occurs  on 
the  lava  of  Vefuvius,  and  which  we  did  not,  in  flrathering  it, 
difcover  to  be  at  all  different,  is  called  by  Perfoon  S>  ^eju» 
wanumt  and  made  a  variety  by  Acharius  of  his  own  S>  bo^ 
tryo/um^  n.  3,  a  Swifs  fpecies,  unknown  to  us,  whofe  cha^ 
ramrs  indeed  do  not  found  very  diftinA* 

STEREOGRAPHIC  ProfeaUn  of  the  Sphere^  it  that 
in  which  the  eye  is  fuppofed  to  be  placed  in  the  furface  of 
the  fphere.  For  the  fundamental  principles  and  chief  proper- 
ties of  this  kind  of  proje6tion,  fee  PROJicTio|r,  Stereo^ 
truMnc* 

The  method  and  pradice  of  this  projection  in  all  the 
principal  cafes,  vts*  on  the  planes  of  the  meridian,  equinoc- 
tial, and  horizon,  are  as  follow* 

SrERfiOORAPHic  PrnjeSion  on  the  Plane  of  the  MeruEan. 
Let  ZQKE  (Plate  XIV*  Geometry,  fig.  10.)  be  the 
meridian,  iL  and  N  the  poles,  as  alfo  the  zenith  and  nadir  ; 
£  Q  the  equinodial  and  horizon ;  Z  N  the  equtnodial  co- 
liire,  and  prime  vertical  circle :  Z  15  N,  Z  30  N,  Z  45  N, 
&C.  are  hour-circles,  or  meridians,  and  alfo  azimuths,  be- 
caufe  the  pole  is  in  the  zenith.  To  defcribe  thefe  circles, 
find  the  points.  15^  30,  4c,  60,  &c.  in  the  equinodial,  by 
letting  the  half-taogent  of  their  diftance  firom  t  I  and  then 
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their  eenttct  are  found  by  lettiiig  their  eoJiecatiU  both  ways» 
from  their  paints  of  inteiieftiou  with' the  equator :  ^,  d» 
and  y^,  1^,  are  the  northern  and  Couthem  tropics,  which  are 
defcribed  by  fetting  the  half-tangent  of  13^  30'  from  «f  each 
way  I  then  the  tangent  of  its  com]jlement,  t^.  6&^  30',  eadi 
way  from  thence  on  the  colure  produced,  gites  their  centres* 
By  this  method  all  parallels  of  declinaiion  may  be  dfawA. 
Or  you  might  hate  fet  the  co-fecant  of  tbe  parallel  from 
the  centre  of  the  primitive,  which  would  alfo  have  found 
the  fame  point  for  the  centre  of  the  parallel,  whofe  radius 
is  equal  to  the  tangent  of  its  diftance  from  its  pole* 

The  parallels  in  this  proje^on  are  alfo  auhicantars,  or 
parallels  of  altitude ;  ® ,  y^,  is  the  ecliptic,  which  muft  be 
divided  from  the  divifion  on  the  fcale  of  half-tangents ;  htft 
denominated  according  to  the  figns  in  the  zodiac,  reckoning 
30^  to  each  fign. 

STEREOGftAPHic  PrtjeSimi  on  the  Plane  of  the  SaymoSkd* 
Let  S  C  {fig.  II.)  be  the  meridian,  and  folftitiai  colure ; 
£  N  the  equinoctial  colure,  and  hour-<drcle  of  6 ;  P  the 
north  pole  $  Q  ® ,  the  northern  tropic  ;  £  ®  N  the  nortll* 
ern  half  of  the  ecliptic  (whofe  centre  is  found  by  fetting  off 
the  fecant  of  23^  30'  from  ®  )  ;  and  its  pole  is  at  a^  the  in* 
terfedtion  of  t&  polar  circle  and  meridian,  being  the  place 
through  which  all  circles  of  longitude  muft  pafs ;  and 
£  Z  N  the  horizon  of  London,  which  is  defcribed  thus :  fet 
the  half-tangent  of  the  co-latitude  from  P  to  Z  ;  then  the 
tangent  of  the  fame,  fet  from  P  to  O,  or  its  fecant  from  Z 
to  O,  gives  its  centre  ;  and  its  pole  will  be  at  h,  38^  36' 
(in  the  half-tangents)  diftant  from  P,  where  i(  is  at  the 
zenith* 

To  draw  any  other  circles  in  this  projedion*  I*  For  cir« 
cles  of  longitude,  'which  muft  aU  pafs  through  tf ,  and  the 
feveral  degrees  of  the  ecliptic  $  fet  the  tangent  of  66^  30^, 
from  a  downwards,  on  the  mericUan  produced  ;  which  will 
find  a  point,  through  which  a  perpendicular^  drawn  to  the 
meridian,  (hall  contain  in  it  the  centres  of  all  the  circles  of 
longitude,  whofe  diftaaces  fet  off  to  the  radius  P  Xf  fiiall  be 
the  tangents  of  the  decrees  of  their^  diftances  from  the  me« 
ridian  SPC  (which  is  that  belonging  to  i8o^)  1*  AD 
parallels  of  declination  are  drawn  off  by  fetting  the  half* 
tan^nts  of  their  diftances  from  P*  3.  All  azimuths,  or 
vertical  circles,  muft  pafs  thronjorh  h  at  the'  zenith  :  fiiice, 
therefore,  the  zenith  is  38*  $d  diftant  firom  P,  fet  the  co* 
fecant  of  that  (or  the  fecant  of  51^  30')  from  h  on  the  me- 
ridian extended  below,  and  that  will  find  the  point  «r,  the 
centre  of  the  azimuth  of  eaft  and  weft ;  vht.  £  i&  N ;  ahd  the 
centres  of  all  the  reft  are  in  a  line  that  is  perpendicular  to  the 
meridian,  and  drawn  through  x*  4*  Cuxles  of  ahitude,  or 
almicantars,  are  leffer  circles,  whofe  poles  are  not  in  the  plane 
of  the  projedion  :  thus  the  circle  O^  is  a  parallel  01  alti* 
tude  50^  above  the  horizon*  5*  All  hour-circles  are  ftraight 
lines  from  the  centre  to  the  limb* 

Stxreooraphic  Prcje^on  on  the  Plane  of  the  Rortton* 
Firft  draw  a  circle  reprefenting  the  horizon,  and  quarter  it 
vrith  two  diameters  \  then  will  «  be  the  zenith  of  the  place ; 
12  s  II  the  meridian  ;  6  s  6  the  prime  vertical,  or  azimuth 
of  eaft  and  weft  (fig.  12.)  Kfaxe  sP  =  half-tangent  of 
38^  30'  (or  tangent  of  19^  15')  ;  and  P  (hall  be  the  pofe 
of  the  world.  Sfake  %M  =>  half-tangent  of  51^  30^  (or 
tangent  of  25®  45')  ; 

and  &9  =  fecant       \  ^  ^     .     then  fiiaU  #  U  the 
« e  =  tangent  j        a     o    » 

centre  of  the  equinoctial  6  iB  6* 

In  this  projeftion  almicantars  are  all  parallel  to  the^pri- 
mitive  circle  ;  and  azimuths  are  all  right  Imes  paifing  through 
s,  the  centre  of  the  primitve,  to  toe  equal  divifions  in  the 
u    Parallels  of  declination  are  all  lefler  circki,  add  panl- 


or 
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lei  to  the  equiDofttal,  and  their  interfediont  with  the  meri- 
diati  are  found,  by  fetting  the  half-tangent  of  their  diltance 
from  the  zenth,  fouthward  or  northward,  or  both  ways  from 
B.  Their  centres  are  found  by  bife^ins^  the  di (lance  between 
thofe  two  points  ;  for  the  middle  will  be  the  centre  of  the  pa- 
rallel. Thus,  s  ®  =  half-tangent  of  28^  00'  =  diilance  of 
the  tropic  of  e§  from  the  zenith ;  ~) 

and  s  V5  =  half-tangent  of  75°  I  to    the    fouthward,    or 
=3  diftance  of  the  tropic  of  V^"  f  downward  from  s. 
from  the  zenith;  ] 

And  the  interfed^ion  again  with  the  north  of  the  meri- 
dian, is  at  I  |°|a^^  I  ^^"^1^1    to  the  northward, 

upward  from  x. 

For  the  hour-circles,  make  «  ^  =  tangent  of  51®  30',  or 
Ptf  =  fecant  of  51°  30':  draw  GcT  perpendicular  tcJ  the 
produced  meridian  ;  then,  if  from  Ct  with  the  radius  %  cj  you 
let  off  the  tangents  of  15°,  30*^,  45°,  &c.  both  ways,  you  will 
have  the  centres  of  the  feveral  hour-circles,  7  and  5,  8  and 

Note,  in  all  ftereographic  proje6lions,  all  diameters  are 
meafured  on  the  fcale  of  half-tangents  ;  and  this  is  the  ground 
of  all  dialling,  or  the  true  projedfcion  of  the  hour-circles  of 
the  fphere  on  any  given  plane.  See  Pbrspkctive,  Pro- 
jECTiONi  and  Spherics. 

STEREOGRAPHY,  is  that  branch  of  folid  geometry 
which  demonftrates  the  properties,  and  fliews  the  conit'ruc- 
tion,  of  all  folids  which  are  regularly  defined. 

It  explains  the  methods  for  connruding  the  furfaces  in 
planes,  fo  as  to  form  the  entire  body,  or  to  cover  the  fur- 
lace  of  a  given  folid ;  or,  when  a  folid  is  bounded  by  plane 
furfaces,  the  inclination  of  the  planes  is  determined  bv  the 
rules  of  ftereography.  The  fe£tions  of  folids  are  alfo  a 
branch  of  ftereography ;  but  this  we  (hall  refer  to  the 
article  SxEREOTOMYy  with  which  it  is  more  intimately  con- 
neded. 

Mr.  Hamilton  has  denominated  the  principles  of  per- 
fpe^iive  by  the  name  of  ftereography ;  but  m  this  fenfe 
the  term  is  too  limited,  as  per^&ive  is  only  a  branch  of 
the  dodrine  of  fcilid?,  and  extends  only  to  the  fedions  of 
pyramids  and  cones,  and  the  reprefentations  of  fohds.     See 

PRRSPECTIVE. 

The  eleventh  and  twelfth  books  of  Euclid,  which  treat 
of  the  properties  of  folids,  may  be  looked  upon  as  the  ele- 
ments of  this  branch  of  geometry  ;^  and  to  them  we  ihall 
refer  our  readers  for  the  firft  elements  to  be  acquired. 

It  is  fomewhat  fingular,  that  though  the  firft  principles 
of  folids  have  long  been  demonftrated,  no  pra£iieal  applica- 
tion to  mechanical  conftru&ions  has  been  made  of  them. 
The  knowledge  of  folids  is  of  the  greateft  importance  in  the 
conftrudive  p^rts  of  architefture,  as  in  mafonry,  brick- 
laying, carpentry,  &c. 

To  be  proficient  in  the  art  of  conftru6iion,  this  branch 
of  geometry  is  indifpenfable,  and  contains  the  very  effence 
amd  foundation  of  the  whole  in  abftrad. 

Definitiotu* 

J.  A  folid  is  that  which  has  lengthy  breadth,  and  thick- 
nefs. 

A.  The  exterior  furface  of  a  folid  is  called  its  fuperficies. 

5-  A  ftraight  line  is  perpendicular  or  at  right  angles  to  a 
plane,  when  it  makes  right  angles  with  every  ftraight  line 
meeting  it  in  that  plane. 

4.  A  plane  19  perpendicular  to  a  plane,  when  the  ftraight 
lines  drawn  in  one  of  the  planes,  perpendicularly  to  the  com- 
mon fedioQ  of  the  two  plaoes^  are  perpendicular  to  the 
Other  plane. 
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5.  The  inclination  of  a  ftraight  line  to  a  plane  is  the  acute 

angle  contained  by  that  ftraight  line,  and  another  drawn 
from  the  point  in  which  the  firft  line  meets  the  plane,  to  the 
point  in  which  a  perpendicular  to  the  plane  drawn  firom 
any  point  of  the  firft  line  above  the  plane  meets  the  fame 
plane. 

6.  The  inclination  of  a  plane  to  a  plane  is  the  acute  angle 
contained  by  two  ftraight  lines,  drawn  from  any  the  fame 
point  of  their  common  fedion  at  right  angles  to  it,  one 
upon  one  plane,  and  the  other  upon  the  other  plane. 

7.  Two  planes  are  faid  to  have  the  like  inclination  to  one 
another,  which  two  other  planes  have,  when  the  faid  an^ea 
of  inclination  are  equal  to  one  another. 

8.  Parallel  plaues  are  fuch  as  do  not  meet  one  another^ 
though  produced. 

9.  A  folid  angle  is  that  which  is  made  by  the  meeting  of 
more  than  two  plane  angles,  which  are  not  in  the  fame  plaae^ 
in  one  point. 

10.  Similar  folid  figures  are  fuch  as  have  all  their  folid 
angles  equal  each  to  each,  and  which  are  contained  by  the 
fame  number  of  fimilar  planes. 

11.  A  prifm  is  a  folid  of  which  the  ends  are  fimilar  and 
equal  plane  figures,  and  the  fides  parallelograms. 

12.  When  the  ends  of  the  prifm  are  perpendicular  to  the 
fides,  it  is  called  a  right  prifm  ;  but  if  otherwife,  it  is  termed 
oblique. 

13.  When  the  fides  and  ends  of  the  prifm  are  equal 
fquare<!,  it  is  called  a  cube. 

14.  When  the  ends  are  parallelograms,  the  prifm  is  called 
a  parallelepiped  ;  and  when  the  planes  of  the  parallelepiped 
are  at  right  angles  to  each  other,  then  the  prifm  is  called  a 
redlangular  prifm. 

15.  When  the  ends  of  the  prifm  are  circles,  it  is  called  a 
cjUnder ;  but  if  the  ends  are  ellipfes,  and  ahke  fituated, 
the  prifm  is  then  called  a  cyhndfoid. 

16.  The  ftraight  hne  extended  between  the  centres  of  the 
two  bafes  is  called  the  axis. 

17.  A  folid 'having  any  plane  figure  for  its  bafe,  and  tit 
fides  plane  triangles  terminating  in  the  fame  point,  is  called 
a  pyramid. 

18.  A  folid  having  a  circle  for  its  bafe,  and  terminating 
in  a  point,  fuch  that  a  ftraight  line  extended  from  any  part 
of  the  circumference  of  the  bafe  to  the  terminating  point 
may  be  in  the  furface  of  the  folid,  is  called  a  cone ;  and  the 
furface  which  hcs  between  the  circumference  of  the  bafe  and 
the  terminating  point  is  called  the  conic  furface. 

If  the  plane  of  a  circle  be  fuppofed  perpendicular  to  a 
gpven  plane,  with  its  circumference  or  edge  upon  that 
plane  5  and  if  there  be  a  ftraight  line  ftai  ding  on  any  other 
point  perpendicular  to  the  faid  plane  $  and  if  another  ftraight 
fine  be  made  to  move  parallel  to  the  plane  on  which  the 
circle  ftands,  fo  as  always  to  touch  the  circumference  and 
the  ftraight  line,  beginning  at  any  given  point,  and  pro- 
ceeding entirely  round  until  it  arrives  at  the  fame  point ; 
then  the  folid  bounded  by  the  circle,  and  the  furface  pafled 
over  by  the  ftraight  line  contained  between  the  circum- 
ference  of  the  circle  and  the  ftraight  line,  is  called  a  conoid; 
and  the  furface  generated  by  the  ftraight  line  is  called  a 
conoidal  furface. 

A  fphere  is  a  folid  formed  by  the  revolution  of  a  femk 
circle  upon  its  diameter. 

The  centre  of  a  fphere  it  the  fame  with  that  of  the  iemi- 
circle. 

The  diameter  of  a  fphere  is  any  ftraifi;ht  line  which  paflet 
through  the  centr'e,  and  is  terminated  both  ways  by  the 
fuperncies  of  the  fphere. 

A  cube  ia  a  folid  figure  contained  by  fix  equal  fquaret. 

Atctnh 
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A  tetrahedron  ia  a  folid  figure  contained  by  four  equal 
and  equilateral  triangles. 

An  o6^ohedron  is  a  folid  contained  by  eight  equal  and 
equilateral  triangles. 

A  dodecahedron  is  a  folid  contained  by  twelve  equal 
pentagons,  which  are  equilateral  and  equiangular. 

An  icofahedron  is  a  folid  contained  by  twenty  equal  and 
equilateral  tnarsgles. 

The  folids  denned  in  the  laft  five  definitions  are  called  the 
five  regular  folids. 


iei  of  Planes  and  SoTids  demonjlrated  in  the  eleventh 
Book  of  EucMs  Elements^  u/efui  in  Stereography, 

Propositions. 

I.  One  part  of  a  ftraight  line  cannot  be  in  a  plane,  and 
another  part  above  it. 

II.  Two  ftraight  lines  which  cut  one  another  are  in 
one  plane,  and  three  ftraight  lines  which  meet  one  another 
are  in  one  plane. 

III.  If  two  planes  cut  one  another,  their  common  fedion 
is  a  ftraight  line. 

IV.  If  a  ftraight  line  ftand  at  right  angles  to  each  of 
two  ftraight  lines  in  the  point  of  their  interfe6tion,  it  ftiall 
alfo  be  at  right  angles  to  the  plane  which  pafles  through 
them. 

V.  If  three  ftraight  lines  meet  all  in  one  point,  and  a 
ftraight  line  ftands  at  right  angles  to  each  of  them  in  that 
point,  thefe  three  firft  ftraight  lines  are  in  one  and  the  fame 
plane. 

VI.  If  two  ftraight  lines  be  at  right  angles  to  the  fame 
plane,  xhef  ftiall  be  parallel  to  one  another. 

VII.  It  two  ftraight  lines  be  parallel,  the  ftraight  line 
drawn  firom  any  point  in  one  to  any  point  in  the  other  is  in 
the  fame  plane  with  the  parallels. 

VIII.  If  two  ftraight  lines  be  parallel,  and  one  of  them 
at  rigbt  angles  to  a  plane,  the  other  fliall  alfo  be  at  right 
angles  to  the  fame  plane. 

IX.  Two  ftraight  lines  which  are  each  of  theai  parallel 
to  the  fame  ftraight  line,  and  not  in  the  fame  plane  with  it, 
areparallel  to  one  another. 

X.  If  two  ftraight  lines  meeting  one  another  be  parallel 
te  two  other  that  meet  one  another,  and  are  not  in  the  fame 
plane  with  the  firft  two,  the  firft  two  and  the  other  two  ftiall 
contain  equal  angles. 

XI.  Problem, — ^To  draw  a  ftraight  line  perpendicular  to 
a  plane  from  a  given  point  in  fpace  above  the  plane. 

Draw  any  ftraight  line  in  the  plane  and  from  the  given 
point  above  the  phne ;  draw  a  fecond  ftraight  line  at  right 
angles  to  the  firft  ftraight  line ;  from  the  point  where  the 
perpendicular  meeta  the  firft  ftraight  line  draw  a  third 
ftraight  line  in  the  plane ,  at  right  angles  to  the  faid  firft 
ftraight  line;  and,  laftly,  from  the  given  point  in  fpace 
draw  a  fourth  ftraight  line  at  right  angles  to  the  third 
ftraight  line ;  and  the  fourth  ftraight  line,  thus  drawn,  is 
perpendicular  to  the  plane. 

XII*  Problem, — ^To  ered  a  ftraight  line  at  right  angles 
to  a  given  plane  firom  a  given  point  m  the  plane. 

From  any  given  point  above  the  plane  draw  a  ftraight 
line  perpendicular  to  the  plane,  and  through  the  given  pomt 
in  the  plane  draw  a  ftraight  line  parallel  to  the  other  ftraight 
line ;  and  tlie  fecond  line,  thus  drawn,  is  the  perpendicmar 
lequired. 

XIII-  From  the  fame  point  in  a  given  plane  there  can- 
not be  two  ftraight  lines  at  right  angles  to  the  plane,  upon 
the  fame  fide  of  it ;  and  there  can  be  but  one  perpendicular 
to  a  plane  from  a  point  above  the  plane. 
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XIV.  Planes  to  which  the  fame  ftraight  line  is  p^rpenfi- 
cular  are  parallel  to  one  another. 

XV.  If  two  ftraight  Imes  meeting  one  another  be  parallel 
to  two  ftraight  lines  which  mbet  one  another,  but  are  not 
in  the  fame  plane  with  the  firft  two ;  the  plane  which  paifes  . 
through  thefe  is  parallel  to  the  plane  ix^ich  pafles  through 
the  others. 

XVI.  If  two  parallel  planes  be  cut  by  «nother  plane^ 
their  common  fe6kion8  with  it  are  parallels. 

XV II.  If  two  ftraight  lines  be  cut  by  parallel  planes, 
they  (hall  be  cut  in  the  fame  ratio. 

XVIII.  If  a  ftraight  line  be  at  right  angles  to  a  plane, 
every  plane  which  pafles  through  it  ftiall  be  at  right- angles 
to  that  plane. 

XIX.  If  two  planes  cutting  one  another  be  each  of  them 
perpendicular  to  a  third  plane,  their  common  fe^on  fliall 
be  perpendicular  to  the  fame  plane. 

XX.  If  a  folid  angle  be  contained  by  three  {>lane  mgles, 
any  two  of  them  are  greater  than  the  third. 

XXI.  Every  folid  angle  is  contained  by  plane  angles, 
which  together  are  lefs  than  four  right  angles. 

XXII.  If  every  two  of  three  plane  angles  be  greater 
than  the  third,  and  if  the  ftndght  lines  which  contiun  them 
be  all  equal,  a  triangle  may  be  made  of  the  ftraight  lines 
that  join  the  extremities  of  thofe  equal  ftraight  lin^s.    ^ 

Properties  of  Solids  arifiag  from  the  Dejimtkms. 

In  a  prifm,  all  parallel  fe6tions  which  cut  the  fides  are 
fimilar  and  equal  figures;  or,  all  parallel  fedlions  which 
would  cut  the  plane  of  the  bafe,  it  produced,  are  fioiiUur 
and  equal  figures. 

In  a  pyramid,  all  the  parallel  fe6kions  which  are  not  pa- 
rallel to  the  plane  of  the  bafe  are  unequal  fimilar  figures. 

The  properties  of  a  cone  are  numerous  and  intereftin^. 
If  the  cone  is  cut  parallel  to  the  plane  of  the  bafe,  the  fec- 
tion  is  a  circle ;  it  it  be  cut  in  any  diref^ion  through  thte 
apex,  the  fedion  is  a  plane  right-hned  triangle ;  if  the  cone 
be  cut  by  a  plane  inclined  to  the  plane  of  the  bafe  at  any 
given  angle,  the  fedion  is  an  ellipfe ;  if  the  cone  be  cut  by 
a  plane  parallel  to  any  ftraight  line  within  the  ioM  BaiBng 
through  the  apex,  the  fcSion  is  denominated  an  hyper- 
bola ;  if  a  cone  be  cut  by  a  plane  parallel  to  another  plane 
which  touches  the  curved  furface,  the  fe&ion  formed  by 
this  pofition  of  the  cutting  plane  is  called  a  parabola. 

For  the  purpofes  of  ftereography,  we  ftiall  fuppofe  the 
cone  a  right  cone,  and  coniequently  the  abfcifl'a  of  the 
curves  or  fedions  will  bifed  all  the  double  ordinates  at 
right  angles. 

If  any  femi-conic  fedion  be  fuppofed  to  revolve  upon  its 
abfcifl'a,  fo  as  to  perform  an  entire  revolution,  the  furface 
generated  by  the  curve  line  is  called  a  conoid,  attd  the 
abfcifl'a  the  axis. 

If  the  femi-conic  fedion  be  a  femi-ellipfe,  the  folid  g«tt«- 
rated  is  called  an  ellipfoid.  *. 

If  the  generating  figure  be  a  fenu-parabola,  the  folia  u 
called  a  paraboloid.  ,.  «  • 

If  the  «nerating  figure  be  a  fcmUyperbola,  the  loua  i» 

called  an  hyperboloid.  c^-rcm 

All  folids  whatever,  generated  by  revolving  plane  ft gw«^^ 

upon  an  axis,  are  called  folids  of  revolution. 

All  parallel  fedions  of  conoids  are  fiinilar  figures. 

General  Prim^  wf  Jkreegraphk  CdhJhruOiom. 

De/lnitloft.—SoM  angles  which  confift  of  three  plaofe 
angles  are  called  trihedrSs.  . 

In  the  conttrudion  of  tnhednds,  ^^^  *tJL%  tl 
angles  which  form  the  boundmcs  of  the  foUd,  ^J^^^^^^^ 


indiDttioQt.  Thefe  incUnatioiis  are,  bv  way  of  diftiofHon, 
called  the  aoffles,  and  the.  three  boundaries  are  called  the 
fideS)  and  the  fides  and  angles  are  indifferently  called 
parts,  any  three  of  which,  excepting  the  three  angles,  may 
DC  found  by  the  following  conftni^ons.  We  (hall  firft 
(hew  the  conftru^on  of  right-anfirled  trihedrals,  not  only 
as  being  the  mod  ufeful,  but  as  beuig  neceffary  to  the  con- 
.  ftru&ion  of  «blique  trihedrals. 

Problem  I. 

In  a  right-angled  trihedral  are  given  the  two  fides  con- 
taming  the  right  angle,  to  find  the  acute  angles,  and  the 
fide  or  hypothenufe  which  fubtends  the  right  angle. 

Make  the  angle  EBH  (Plate  I.  Stereogrc^hy^  fig.  i.) 
equal  to  one  of  the  given  fides,  and  the  angle  £  B  F  equal 
to  the  other ;  draw  £  H  perpendicular  to  £  B,  and  £  I 
perpendicular  to  B  F,  cutting  B  F  at  F :  from  B,  with 
the  imdius  B  H»  defcribe  an  arc,  cutting  £  I  at  I,  and  join 
BI)  then  BI  is  the  hypothenufe:  from  £,  with  the 
.cadius  E  F,  defcribe  an  arc,  cutting  £  B  in  G,  and  join 
G  H :  then  £  G  H  is  the  angle  contained  by  the  hypothe- 
nufe and  the  fide  £BF,  or  the  angle  oppofite  the  fide 
EBH;  oroiake  FI  equal  to  GH,  and  join  B  I. 

In  the  Came  manner  the  angle  oppofite  the  fide  £  B  F 
may  be  found. 

The  reafon  ¥rill  appear  thus :  raife  the  plane  of  the  tri- 
angle B  £  F  upon  BE,  fo  as  to  be  perpendicular  to  the 
plane  B  £  H ;  raife  the  triangle  £  G  H  upon  £  H,  until 
E  G  fall  upon  £  F ;  then  the  plane  £  G  H  will  become 
perpendicular  to  B  F :  revolve  the  plane  B I  F  upon  B  F, 
and  F I  will  defcribe  a  circle,  whofe  plane  is  alfo  perpendi^ 
cular  to  BF,  from  the  point  F;  therefore,  the  plane  of 
the  circle  and  the  plane  £  G  H  will  be  both  in  the  fame 
plane :  therefore,  fiace  the  point  F  coincides  with  G*  the 
ftraight  line  F I  may  be  made  to  coincide  with  G  H  :  let 
this  coincidence  take  place ;  and  becaufe  F I  is  equal  to 
G  H,  and  the  point  G  falls  upon  F,  the  point  I  will  fall 
upon  H  s  therefore,  the  ftraight  line  B I  will  fall  upon 
B H ;  and  the  angle  FBI,  joining  F B  and  B H,  is  the 
hypothenufe. 

Again,  it  is  evident  from  the  planes  thus  raifed,  that  the 
angle  £ G  H,  contained  by  the  planes  F B £  and  FBI, 
and  perpendicular  to  F  B,  their  common  interfedion,  is 
the  meafure  of  the  angle  contained  by  the  planes  F  B  £ 
and  F  B  I. 

Pbob.  II. 

Given  one  of  the  fides  containing  the  right  angle  and 
the  angle  oppofite,  to  find  the  remainmg  fide  which  contains 
the  right  angle. 

Let  the  given  fide  be  H  B  £  {fg.  2.) :  in  B  £  take  any 
point  F,  and  make  £  F  H  equal  to  the  angle  required ; 
draw  H  £  perpendicular  to  £  B  ;  from  £,  with  tlie  radius 
£  F,  defcribe  an  arc  F  G ;  draw  B  G  a  tangent  at  G,  and 
£  B  G  is  the  fide  required.  The  demonftration  is  evident 
from  the  lait. 

•    Prob.  hi. 

Given  one  of  the  fides  containing  the  right  angle  and  the 
inclination  or  angle  adjacent,  to  find  the  remaining  fide 
which  contains  the  right  angle. 

Make  A  B  D  {Jig.  2.)  equal  to  the  given  fide :  in  A  B 
take  any  point  E ;  draw  E  U  perpendicular  to  B  D,  cut- 
ting it  in  G,  and  £  H  perpendicular  to  A  B  ;  make  £  F 
equal  to  £  G,  and  £  F  H  equal  to  the  given  ancrle ;  draw 
B  H  C,  and  ABC  will  be  the  meafure  of  the  juane  angle 
•ppofite. 


The  following  propofitions  fhew  the  conftruftion  of  all 
the  cafes  of  trihedrals  or  fpherical  triangles,  which  are  iH 
reprefented  by  right-lined  triangles.  In  each  of  the  cafes  it 
wul  be  founo,  that  two  of  the  fides  of  the  fpheric  triangle 
are  reprefented  by  the  tangents  of  the  arcs  drawn  from  Uie 
fame  angle ;  and  the  angle  included  by  thefe  tangents  is  the 
meafure  of  the  fpheric  angle.  The  reprefentation  of  the 
third  fide  is  a  line  joining  the  extremities  of  the  tangents : 
the  other  two  angles  are  meafured  by  this  propofition.  If 
each  of  the  three  plane  angles  be  denominated  a  fide,  and 
each  of  the  three  inclinations  an  angle,  the  geometrical  con- 
ftru6tion  will  be  the  fame  as  that  of  a  fpheric  triangle,  and 
the  manner  of  ezprefling  the  data  of  the  one  is  the  fame  as 
ezpreffiog  that  of  the  other.  The  fides  are  always  meafured 
by  the  three  plane  angles  of  the  folid  angle. 

Pbob.  IV. 

Given  two  fides  and  the  contained  angle,  to  find  the  other 
parts. 

Make  the  angle  ABC  {Jig.  3.)  equal  to  the  contained 
angle :  draw  B  u  perpendicular  to  A  B,  and  B  £  to  B  C ; 
make  B  D  and  B  £  equal  to  each  other,  the  ani^le  B  D  A 
equal  to  one  of  the  containing  fides,  and  B  £  C  equal  to 
the  other.  Upon  C  as  a  centre,  with  the  diHance  C  £,  de* 
fcribe  an  arc  F ;  and  upon  A  as  a  centre,  with  the  diitance 
A  D,  defcribe  another  arc,  cutting  the  former  at  F.  Join 
F  A  and  F  C,  then  the  angle  AFC  will  be  the  meafure  of 
the  third  fide. 

Now  if  the  triangle  ABD  be  turned  round  the  line 
A  B,  the  triangle  C  B  £  roimd  C  B,  and  the  triangle 
ACF  round  AC,  until  the  points  D,  £,  F,  coincide, 
each  of  the  two  planes,  ABD  and  C  B  £,  will  be  per- 
pendicular to  the  plane  ABc$  there:ore,  there  will  be 
given  two  of  the  fides  of  a  folid  angle,  one  perpendicular 
to  the  other,  to  find  the  inclination  of  the  vertical  plane 
with  that  of  the  hypothenufal.  Proceed,  therefore,  as  in 
the  laft  problem,  and  find  the  angle  G  H  K,  which  will  be 
the  inchnation  of  the  two  planes  C  B  £  and  C  A  F.  In 
the  fame  manner  may  the  inclination  of  the  planes  ABD 
and  A  C  F  be  found. 

Note.  The  triangle  ABC  reprefents  the  fpheric  tri- 
angle, of  which  A  B  and  B  C  are  tne  tangents  of  two  arcs ; 
and  the  angle  A  B  C  is  the  fpheric  angle  contained  by  the 
arcs,  of  which  A  B  and  B  C  are  tangents. 

Prob.  V. 

The  three  fides  of  a  fpheric  triangle  being  given,  to  find 
the  angles. 

Make  the  three  angles,  ABC,  CBE,  and  £  B  F, 
{Jig.  4.  N^  I  and  2.)  equal  to  the  three  fides  of  the  fpheric 
triangle,  that  is,  to  contain  the  fame  number  of  degrees. 
On  B  as  a  centre,  with  any  radius  A  B,  defcribe  an  arc 
A  F ;  draw  A  C  and  F  £  tangents  at  A  and  F ;  join  C  E  ; 
draw  the  ftraight  line  G  H  equal  to  C  £.  On  the  centre 
G,  with  the  tangent  A  C,  defcribe  an  arc  at  I ;  and  on  tlie 
centre  H,  with  the  tangent  F  E,  defcribe  another  arc,  cut- 
ting the  former  at  I.  Join  G I  and  H  I ;  draw  I  K  and 
I L  perpendicular  to  I G  and  I  H,  making  them  equal  X% 
A  B  or  B  F ;  join  K  G  and  L  H.  Now  if  the  triangles 
G I  K  and  H  I  L  be  raifed  on  the  lines  G I  and  H  I,  until 
the  points  K  and  L  coincide ;  then  each  of  the  triangles 
G I  K  and  H  I  L  will  be  perpendicular  to  the  triangle 
G  I  H.  Proceed,  therefore,  as  in  the  firft  propofition,  to 
find  the  angles,  which  in  the  reprefentation  of  the  fpheric 
triangle  I  G  H  are  reprefented  by  G  and  H. 

Scholium. — Since  each  of  the  extreme  angles  may  be  made 
the  middle  angle  in  N^  i,  the  triangle  G  H  I,  N°  2,  may 

be 
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be  laid  down  in  three  different  figures^  each  of  which  will  and  the  angle  £  F  G  equal  to  the  given  angle*    Draw  the 

latwe  three  different  angles  included  by  each  two  tangents,  line  C  G  H.     On  A  as  a  centre,  with  the  tangent  of  the 

Tliefe  three  angles,  made  in  each  feparate  triangle,  are  the  other  given  fide,  defcribe  an  arc  K  H  ;  which»  u  it  cut  the 

flBeafures  of  the  three  fpheric  triangles :  but  this  mode  re-  ftraight  lioe  C  H  in  two  points^  H  and  K|  join  A  K  and 

quires  more  lines  than  that  defcribed  in  the  above  pro-  AH.     Draw  A I  perpendicular  to  A  H»  and  equal  to  A  B. 

pofitioo.  Join  I H.    On  the  ceutre  H>  with  the  diftance  II  I»  defcribe 

There  is  another  method  of  finding  the  angles  of  a  fpheric  an  arc  at  M  :  and  on  the  centre  C»  with  the  diftance  C  Bf 

triangle*   when  the  three  fides  are  given,  pointed  out  by  defcribe  another  arc,  cutting  the  former  at  M.     Join  H  M» 

biihop  Horflej,  at  page  215  of  his  Elementary  Treatifes.  K  M|  C  M  ;  then  the  angle  C  A  K,  or  C  A  H,  is  the  mea« 

The  fubftance  of  it  is  as  follows :   Draw  a  right  an^le ;  fure  of  the  fpheric  angle  included  by  the  tangents,     ^he 

make  one  of  the  legs  equal  to  the  difference  of  the  cofines  meaf ure  of  the  an?le  A  H  C>  or  A  iL  C,  reprefenting  the 

of  the  fides  containiuj^  the  required  angle,  the  hypothenufe  fpheric  angle  oppofite  the  given  fide,  (hewn  by  the  tangent 

equal  to  the  chord  of  the  third  fide.     Upon  the  remaininfi^  A  C,  is  found  by  Prop.  I.    The  angle  C  M  H,  or  C  M  K» 

perpendicular  fide,  as  a  bafe,  conftru6k  a  triangle,  whole  is  the  meafure  of  the  remaining  fide,  vis.  that  oppofite  the 

two  other  fides  are  equal  to  the  fines  of  the  fides  containing  an^le  included  by  the  tangents. 

the  required  angle ;  then  the  angle  contained  by  the  fines  N.  B.    This  cafe  is  not  always  ambiguous  ;  for  if  A  H 

wiU  be  the  meafure  of  the  fpheric  angle.     This  may  be  be  equal  or  greater  than  A  C,  the  arc  K  H  wiU  only  cut 

very  eafily  accompliihed  by  means  of  a  fcale  of  fines  and  H  C  in  one  point ;  and,  therefore,  there  can  only  be  one 

dK)rda  from  Gunter's  fcale.  ,  triangle :  or,  if  the  angle  A  H  C  be  a  right  angle,  A  H 

Prob   VI  ^"^  ^^^  touch  H  C :  in  this  cafe  aUb  t&re  is  only  one 

triangle. 

Two  angles  and  a  fide  oppofite  to  one  of  them  being 

given,  to  find  the  other  two  fides  and  the  remaining  anele.  Faob«  IX* 

Make  the  angle  ABC  {Jg*  5. )  equal  to  the  fpheric  The  three  angles  of  a  fpheric  triangle  bemg  givedf  to  find 

aorie  next  to  the  given  fide ;  draw  B  D  and  B  £  peipendt-  the  three  fides. 

co&r  to  B  A  and  d  C  ;  make  B  D  of  any  length,  and  B  E  Take  the  fupplements  of  each  of  the  angles,  and  describe 

equal  to  it ;  and  make  the  angle  B  D  A  equal  to  the  mea*  a  triangle  by  Prop.  V.,  whofe  fides  are  equal  to  thefe  fup« 

fare  of  the  given  fide.     Draw  A  F  perpendicular  to  B  €»  plements ;  then  the  meafure  of  the  angles  of  this  triangle 

catting  It  in  F ;  make  the  angle  FAG  equal  to  the  com-  will  be  the  fupplements  of  the  fides  of  the  triangle  fought, 

plement  of  the  other  given  angle.     On  the  centre  F,  with  This  is  demonflxated  by  writers  on  fpheric  trigonometry, 

the  diftaiice  F  Gi  defcribe  an  arc  G  H I ;  draw  C  H  £  a  Though  the  writer  of  this  article  has  not  given  formal 

tangent  to  the  arc  at  H,  the  fame  as  in  the  fecond  propofi-  demooftnitions  of  the  piecediHg  propofitions  relating  to  the 

tion.     Join  A  C,  and  the  angle  C  £  B  will  be  the  meafure  geometrical  oonftru^tion  of  fipMncal  triangles,  as  it  would 

of  the  included  fide.     On  the  centre  C,  with  the  diftance  nave  fwelled  the  article  too  zar,  he  hopes  that  enough  has 

C  £f  defcribe  an  arc  at  K ;  and  on  the  centre  A,  with  the  been  (aid  to  enable  any  one,  who  has  a  clear  conception 

diffance  A  D,  defcribe  another  arc,  cutting  the  former  of  the  parts  of  a  fpheric  triangle,  to  defcribe  the  repreicnta<* 

at  K*     Join  A  K  and  KC ;  then  will  A  KC  be  the  tion  of  it,  and  to  find  the  meafure  of  iu  parts  in  the  moft 

■leafare  of  the  third  fide  of  the  fpheric  triangle.  eafy  manner,  without  having  recourfe  to  the  proje^ion  of 

_^.  the  fphere,  which  frequently  runs  into  conic  feAions,  and, 

Frob.  VII.  ff^jg^  ^ligjy  difficulty  of  delcription,  renders  the  projeduon 

Given  two  angles,  and  the  contained  fide,  to  find  the  very  inaccurate.    The  reprefentation  of  the  fpheric  triangle 

;0tber  three  parts.  bdonging  to  the  preceding  propofitions,  is  nothing  elfe  than 

Make  ABC  (/&•  jO  one  of  the  given  aneles.   Draw  B  £  a  pla^  triangle,  which  is  a  Ungent  to  the  fphere  at  one  of 

pcrpendicalar  to  d  C.     Make  B  £  C  equsu  to  the  number  the  fpheric  angles,  and  whofe  fides  are  bounded  by  the  inter* 

of  degrees  contained  in  the  flriven  fide.     In  B  C  take  any  felons  of  the  planes  of  the  three  great  circles  of  the  fides 

point  G.     Draw  G I  perpendicular  to  C  £,  cuttinc^  it  at  1,  of  the  fpheric  triangle ;  confequently  two  of  the  fides  of 

and  G  K  perpendicular  on  the  other  fide  of  it.     MtLe  G  H  the  reprefentative  tnangle  are  always  two  tangents  from  the 

equal  to  G  I,  and  the  angle  G  H  K  equal  to  the  other  jriven  fame  fpheric  angle.     The  included  angle  by  thefe  tangents 

angle.     Draw  C  K  A  (as  in  Prop.  III.),  then  A  B  C  is  a  in  the  reprefentative  triangle  is  the  meafure  of  the  fpheric 

plane  triangle  reprefenting  the  fpheric  one.  angle  contained  by  the  fides  which  the  tan^nts  reprefent. 

Now,  becaufe  ABC  is  the  angle  included  bvthe  tangents,  And  tJie  third  fide  in  the  reprefentative  tnangrle  is  a  line 

draw  B  D  perpendicular  to  B  A,  and  equal  to  B  £,  and  joining  the  extremities  of  the  tangents,  as  has  been  already 

join  D  A ;  then  B  D  A  is  the  meafure  of  the  fide,  of  which  mentioned.     In  another  point  of  view,  the  whole  may  be 

A  B  is  the  tangent.     On  the  centre  A,  with  the  diftance  conceived  to  be  a  pyramid,  whofe  fides  are  planes  from  the 

A  D,  defcribe  an  arc  at  F  ;  and  on  the  centre  C,  with  the  centre  of  the  fphere,  paffing  through  the  three  arcs  of 

diftance  C  E,  defcribe  another  arc,  cutting  the  former  at  F.  the  fpheric  triangle ;  and  the  bafe  a  triangle,  a  tangent  of 

JoinFAandFC;  then  A  F  C  is  the  meafure  of  the  third  the  fphere  at  one  of  the  angles,  which  meets  the  fides.    The 

fide.  vertical  angles  of  the  fides  of  this  pyramid  are  the  meafuret 

of  the  fides  of  the  fpheric  triangle:   the  angles  of  the 

Frob.  VIII.  pyramid  are  the  meafures  of  the  fpheric  angles :  and  the 

Two  fides,  and  an  angle  oppofite  to  one  of  them,  being  bafe  of  the  pyramid  is  the  reprefentative  triangle.     Confe* 

given,  to  find  the  thr^  remaining  parts.  quently  one  of  the  angles  of  the  pyramid  is  always  perpen- 

Draw  A  C  {fig.  6.)»  reprefenting  the  fide  adjoining  the  dtcular  to  the  bafe.    The  angrle  intercepted  hj  the  two 

given  angle,  and  A  B  perpendicular  to  it.     Make  the  angle  planes  upon  the  bafe  is  equu  to  the  inclination  of  the 

ABC  equal  to  the  ^ven  fide.     In  A  C  take  any  point  £.  planes. 

Draw  £  D  perpend^ular  to  B  C,  cutting  it  in  D,  and  The  triangle  belonging  to  the  preceding  propofitions  is 

£  G  perpendicular  to  A  C*    Make  £  F  equal  to  £  D }  (uch,  that  wbn  all  the  paru  are  completedt  the  fidet  may  be 

Y  $  turned 
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tvumed  up  up99  tke  bafe,  vhipk  is  tbe  r^rtftnUtiye  tri- 
2Uigle»  until  the  edge9  of  all  the  trjajngle^  ioxpung  the  fides 
are  united  in  one  comn>on  vertex*  A  pyramid  will-  then  be 
formed^  equ^  iin;kilars  and  fimilarlT  fituate^  to  that  above* 

.  The  Kjev.  Geeorge  Walker,  i^  w-  in^nioue  dodriqe  of 
the  (phcfvey  Prop*  I*  p«  358,  fhewsa  th^t;  **  i£  there  be  9  fpbeKic 
t(^)ngl9»  and  a  plane  quadrilateral  figure  be  formed,  two  of 
V(ho&  fidea  are  the  fecants,  the  other  two  the  tangent»  of 
twjo  of  the  fi(k8  of  the.  fpheric  triangle,  and  the  angle  com- 
prehended by  the  fecants  be  mfa^ured  by  the  fpheric  bafe, 
the  angle  compreheiided  hv  thq  t;Afigents  (hall  be  the 
neafure  of  the  fpheric  angle  opppfi^e  the  bafe;  the  dia- 
gonals of  the  quadrilateral  mall  interfjsd  each  other  at  right 
angles ;  the  fegments  of  the  diagonal  JQipin^  the  angle  of 
the  feoants,  and  the  angle  of  the  tangents,  (hsul  be  thefecant 
and  tangent  of  tlie  fpheric  perpendicular,  drawn  from  the 
vertical  angJb  to. the  bafe;  the  angle  which  this  diagonal 
makes  with  the  fecants,  (hall  be  meafured  by  the  fpheric 
fegmentA  of  the  bafe  ;  and  the  angles  which  this  diagonal 
makes  with,  die  tangents,  fhall  be  Uie  meafures  of  the 
fpheric  angles  which  the  perpendicular  makes  with  the 
fides.''  Tnis  theorem  is  very  analogous  to  Prob.  V. ;  but 
the  properties  (hewn  by  it  do  not  apply  to  the  conitru6lion 
ftQtb,  any  given  dfiUi*  i^or  can  all  the  parts  be  found  from 
any  one  datum ;  they  may  be  very  well  applied  when  two 
figies  and  the  contained  angle  are  given,  or  when  the  three 
fides  are  given,  by  varying  the  triangle,  as  has  been  here 
(hewny  in  order  to  find  tl^  other  two  angles ;  but  this  is 
both  troublefome  and  inelegant. 

From  what  has  been  faii^  it  will  be  eafy  to  conftru^  any 
f^Iid  fimilar  to  any  other  folid  given,  whofe  fides  are  planes, 
by  conftrufking  each  folid  angle,  that  is,  by  dividing  it  into 
as  many  folid  angles,  each  confifting  of  three  plane  angles, 
wanting  two,  as  the  number  of  plane  angles  bounding  the 
wjiole  folid  angle ;  then  completing,  the  figure  01  >Hy 
fide,  of  which  a  plane  anrle  of  the  defcribed  folid  angle  is 
one  fimilar  to  the  fide  of  the  folid  given.  From  the  feveral 
angles  of  this  figure  confliru^  other  (olid  angles  in  the  fame 
nvaooet. 

Prob.  X. 

In  a  folid,  fuch  that  all  feAions  paraUel  to  the  bafe  are 
fimilar  and  regular  polygons,  there  are  griyen  the  bale  of 
the  foUd,  a  vertical  fedion  perpendicular  to  the  bafe  through 
its  centre,  and  to  the  fides  of  the  polygon,  to  find  the 
angular  or  oooamon  fedion  at  the  meeting  of  every  two 
eqUal  and  fimilar  prifmatic  parts. 

From  the  centre  of  the  bafe  draw  a  line  at  right  angles 
to.  the  fides  of  a  polygon ;  apply  the  bafe  of  the  perpendi- 
cular fe^kion  to  this  ftraight  line,  which  now  call  the  bafe 
of  the  perpendicular  fc&ion*  Draw  a  line  from  one  of  the 
noott. angles  to  the  oentm  of  the  bafe :  call  this. the  diagonal 
Hoe.  Take  any  number,  of  points  in  the  bafe,  of  the  per- 
pendicular fedion,  and  draw,  lines  parallel  to  that  fide  of 
the  polygon  to  which  it  is  perpendicular,  tiH  they  cut  the 
dngonal  line.  From  thefe  interfe^ions  draw  perpen- 
diculars to  the  diagonal  line.  Draw  perpendiculars  alfo  to 
the  bafe. of  the  perpendicular  fedion,  till  they  cut  the  curve 
of  thia  iedion.  From  aQ  the  interfedions. of  the  diagonal 
apply,  all  the  perpendiculars .  of  the  fe£tion  :  through  the 
points. now  found  draw.  a.  curve,  and  it  will  be  the  Te6kion 
of.  the  diagonal  pbne  required*  This  will  be  evident,  if 
the  perpendicular,  and  diagonal  bdions  are  ndfed  perpen- 
dicular to  the  plane  of  their  bafeSb 

Example. — Plau  11  Jig.  2.  N°  i,  is  the  hexagonal  bafe  of 
a.folidi  whofe  perpendicular  fe£tioa  is  ABC.  Draw  the 
diagfHial  DC*    lb  BC  take  any  number  of  points^  f$ 


through  which  draw  the  lines  e/  parallel  to  B  D,  cutting 
the  diagonal  kne  in  the  points /.  From  the  points  e  draw 
the  lines  e  g  perpendicular  to  B  C,  cutting  the  curve  A  B 
IB  the  poinl^  g ;  and  firom  the  points/  draw  the  lines  fb 
perpendicujlar  to  D  C.  Make  all  the  lines  fb  equal  to 
the  lines  e  g ;  and  through  points  D,  b^  by**  I,  draw  ai 
curve,  and  C  D  I  will  be  the  diagonal  fedion  required. 

This  process  may  eafily  be  reverfed,  by  having  the 
angrular  fefUon  given.  In  the  fame  manner  are  the  feflions 
oijigu  a  and  5»  N*^  i,  to  be  found,  which,  from  what  has 
been  faid,  are  plain  to  infpeciion. 

In  order  to  give  a  dearer  idea  of  thefe  folids,  their  eleva- 
tions are  fhewn  at  N°  i. 

Frob.  XI. 

To  find  the  covering  of  a  cylinder,  fuch  as  may  be  gene- 
rated by  a  re6langle. 

Make  a  re^angle,-  one  of  whofe  dimenfions  is  the  length 
of  the  axis,  and  the  other  the  circumference  of  the  bafe  of 
the  cylinder. 

Example, — ^A  BCD  {Jig,  4.  No.  i.)  is  the  elevation  of 
a  cylinder,  G,  (No.  2.)  the  bafe.  The  fide  D  £,  of  the 
redangle  C  D  £  F,  is  made  equal  to  the  circumference 
of  G,  and  the  breadth  C  D  is  the  height  of  the  cylinder. 

If  C  D  E  F  be  wrapt  round  the  cylinder  A  B  C  D,  the 
edge  £  F  will  coincide  with  C  D,  D  £  with  the  bafe  A  D, 
and  C  F  with  the  bafe  B  C :  this  is  fo  evident  that  it  wants 
no  demonftration. 

Prob.  XII. 

To  find  the  covering  of  a  cylindric  ungula,  having  the 
bafe  of  the  cylinder ;  and  the  axis-fedion  perpendicular  to 
the  inclined  feftion  of  the  ungula. 

Let  Accccc^  {Jig*  5» )  be  half  the  circumference  of  the 
bafe;  Divide  it  into  the  equal  parts  Ac^  ccycc,ccf  &c. ; 
and  let  D  E  F  G  be  the  axis-feAion,  whofe  bafe  D  G  is* 
placed  parallel  to  A  B,  the  edge  D  £  in  a  ftraight  linewith 
the  extremity  A,  and  G  F  in  a  ftraight  line  with  the  ex- 
tremity B.  Draw  the  lines  e  h  parallel  to  D  £,  cutting  the 
inclined  line  £  F  in  the  points  b.  Produce  D  G  to  L.  On 
G  L  make  the  diftances  G  ii»  » fi,  M  n,  ftc.  and  n  L,  equal  to 
B  ^,  ccy  ccy  &c.  Draw  the  lines  n  i  parallel  to  D  £,  as 
alfo  L I ;  and  the  lines  b  i,  as  alfo  £  I,  perpendicular  to  it. 
Through  all  the  pomts  i  to  I  draw  a  curve,  and  G  F I  L 
will  be  half  the  covering :  for  imagine  the  part  D  £  F  G 
to  reprefent  the  unffula,  and  the  covering  F  G  L  I  wrapt 
round  F  G  D  £  ;  then,  becaufe  that  all  the  diftances  G  ir» 
nil,  fi /I,  5cc.  are  equal  to  B r,  ^ r,  c f >  &c.  the  points n will 
fall  upon  thofe  of  c,  which  are  reprefented  by  0  in  the  ele- 
vation ;  and  becaufe  that  all  the  figures  0  h  h  n  are  pa- 
rellelograms,  all  the  lines  n  h  will  be  equal  to  the  lines  o  b^ 
and  the  lines  n  h  will  fall  upon  thofe  reprefented  by  0  h^  and 
the  points  i  will  fall  upon  thofe  of  b^  and  the  part  F  G  L I 
will  cover  half  the  vngula  reprefented  by  F  G  D  £. 

Prob.  XIII. 

To  find  the  covering  of  the  curved  fuperficies  of  a  cone> 
fuch  as  may  be  generated  by  the  revolution  of  a  right-angled 
triangle  about  one  of  its-  perpendicular  legs. 

With  a  radius  equal  to  the  ilant  fide  of  the  cone  defcribe 
an  arc.  Make  the  length  of  this  arc  equal  to  the  circumr 
fenwce  of  the  bafe.  Draw  tvro  right  lines  from  the  centre 
to  each  extremity  of  the  arc,  then  the  fe6lor  comprehended 
by  the  two  radii  and  the  arc  will  be  the  cupred  fuperfioiea 
required. 

Es^mpk.'^Let  A  (^.  6.)  be  the  bafe  of  the  cone  ;  B  D  C 

the 
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tbe  deration^  which  alfo  reprefents  a  fe£tion  of  the  cone 
through  the  axis. 

On  Df  as  a  centrcy  with  the  ilant  fide  D  Cy  defcribe  an 
arc  C  £.  Make  the  arc  C  E  equal  io  length  to  the  circum- 
ference of  A.  Join  D  £  and  D  C,  and  the  feftor  £  D  C 
m  the  covering  required* 

For  C  £  being  equal  to  the  circumference  of  the  bafe, 
idwn  D  £  C  IB  bent  round  the  cone  D  B  C}  the  ftraight  line 
ED  will  meet.C D|  and  all  the  points  on  the  arc  C  £  will 
coincide  in  the  fame  plane  with  the  bafe  B  C,  fhice  the  fu- 
perficiea  of  the  cone  may  be  conceived  to  be  divided  into  an 
indefinite  number  of  ifofceles  triangles,  whofe  vertex  is  the 
point  D»  and  whofe  bafes*are  in  the  bafe. of  the  cone.  The 
tcBbor  D  £  C  may  be  conceived  to  be  divided  into  as  many 
iibfceles  triangles,  which,  when  bent  rounds  will  refpe&ively 
coincide  with  thofe  of  the  cone. 

Prob.  XIV. 

To  coTcr  a  conical  ungula,  the  cone  from  which  it  is  a 
part  being  fuch  as  may  be  generated  by  the  refolution  of  a 
right-aneled  triangle  about  one  of  its  perpendicular  legs,  a 
ieftion  urough  the  axis  at  right  angles  to  the  plane  of  the 
inclined  fe6tion  of  the  cone  being  given. 

Ijet  A  B  C  D  (^.  70  be  the  leaion  given.  Produce  A  D 
and  BC  to  meet  it  m  £.  Bifed  the  vertical  angle  A£  B 
by  £  I,  cutting  A  B  at  K.  On  the  centre  I,  with  a  radius 
A  K  or  K  B,  defcribe  a  circle  F  M  G  N.  Draw  the  dia- 
aieter  F  G  parallel  to  A  B.  Divide  the  femi-circumference 
FM  G  into  any  number  of  equal  parts,  Fo,  oo,  oo,  8cc.  Draw 
the  lines  of  parallel  to  £  I,  cutting  A  B  in  the  points  /; 
the  lines  £^,  cutting  D  C  in  the  points  a;  and  the  lines  D r, 
0r»  q  ry  &c.  parallel  to  A  B,  cutting  B  £  in  the  points  r. 
Make  all  the  diftances  l^tytutt^  ttf  &c.  on  the  arc  B  H, 
equal  to  F^,  00,00,  &c.  Draw  £B,£/,  £/,£/,  &c. 
On  the  centre  £,  with  the  radii  £  r,  defcribe  arcs,  cutting 
the  linea  £  /  in  the  points  /.  Draw  the  curve  line  C  x  /  x,  &c. 
and  B  C  L  H  will  be  the  covering  required  :  for  the  fe^or 
£  B  H  will  be  the  covering  of  the  whole  cone  ;  B////,  &c. 
will  coincide  with  the  bafe ;  the  lines  £  t  will  coincide  with 
the  lines  £^,  and  all  the  lines  r  s  will  fall  upon  r  q. 

Prob.  XV. 

To  cover  a  folid  generated  by  the  revolution  of  a  femi- 
polygon,  the  fe6lion  through  the  axis  being  given. 

Produce  any  fide  A  B  (Jig-  8.)  to  meet  the  axis  produced 
in  C.  On  C  as  a  centre,  w:ith  the  radii  C  A  and  C  B,  de- 
ficribe  arcs  A  £  and  B  D.  Draw  the  radius  £  D  C,  and 
A£  D  B  will  cover  a  part  of  the  fruftum  of  a  cone,  repre- 
fented  by  A  B  G  F,  as  is  evident  from  what  has  been  faid. 

Prob.  XVI. 

In  a  folidy  whofe  j^arallel  fedUons  to  the  bafe  are  all  firoi- 
lar  figures,  and  whofe  bafe  is  a  regular  polygon,  there  are 
given  the  bafe  and  the  perpendicular  feftion  to  find  tbe  co* 
vering  of  one  of  the  curved  fides. 

Let  A  BCD  £  {Plate  III.  fgt.  i,  a,  and  3.)  be  the  bafe, 
FGH  the  perpendicular  fe^on,  GFits  bafe,  drawn  from 
the  centre  F,  perpendicular  to  the  fide  A  £•  Divide  the 
curve  GH  into  any  number  of  equal  parts  Gi,  if,  if,  tu 
&c.  Draw  the  lines  i/  parallel  to  A  £,  cutting  F  G  in  the 
points  i,  and  F  £  in  the  points  /.  Produce  F  G  to  P, 
making  GP  equal  to  the  arc  GH,  and  divide  GP  into 
the  fame  number  of  parts  in  the  points  m,  as  G  H  is 
divided  into  the  points  i.  Draw  the  lines  nmii'  at  right 
angles  to  G  P^  and  the  lines  In  parallel  to  it;  or  make  the 
lines  »«  equal  to  kl^  and  through  the  poiots.11  draw  aoiurve; 


then  A  P  £  will  be  the  coveriQg'of  oAe  of  the*  eui^ed  Oiper- 
ficies  required. 

If  G  H  F  be  a  quadrant,  each  edge  of  the  covering.  wX 
be  the  fame  as  a  part  of  that  of  a  cylindric  uBgnia  of  the 
fame  diameter*  cut  at  the  iame  inclinatioft  as  the  angle 
F£G. 

From  what  has  been  faid  it  will  be  eafy  tO'  conceive  that 
any  of  thefe  coverings  muii  fit  the  ^rface  they  are  made  for. 
If  the  fedion  G  H  F  be  raifed  upon  the  bafe  G  F  until  it 
becomes  perpendicular  to  the  plane  A  B  C  D  £,:  and  the 
covering  A  P  £  bent  round  ;  the  points  m  wil^  coincide  with 
thofe  of  i,  and  the  lines  m  n  will  fall  upon  the  lines  i/. 

There  is  another  fireometrical  method  of  finding  t^e  fuper- 
ficies  of  a  folid  in  piano,  much  more  convenient  in  pra^cer. 
The  data  for  this  method  are  the  length  of  the  curve  of  the 
perpendicular  fedtion  ;  the  figure  of  the  perpendicular  fee- 
tion  I  one  of  the  terms  or  fides  of  the  ba&  of  tbe  folid. 
This  rule  is  as  follows  :  on  the  given  term  oe  fide  defcribe  » 
figure  fimilar  to  the  perpendicular  ie6Hon  of  the  folid,  the 
term  or  fide  being  the  bafe  of  the  fimilar  fe6tibiK  Produce 
the  vertical  edge  of  the  fimilar  fe^on  indefinitely  from  the 
bafe.  Upon  this  indefinite  line  fet  the  length  of  the  curve  of 
the  perpendicular  fe&ion.  Divide  this  line  and  the  curve  of 
the  fimuar  fe6lion  both  into  the  fame  number  of  equalpartsv 
Through  all  thefe  points  draw  lines  parallel  to  the  ude  or 
term  of  the  bafe  of  the  polygon,  thofe  of  the  fimilar  (eAiion 
to.  cut  the  perpendicular  tide.  Take  all  die  refpe6tive 
lengths  of  the  lines,  beginning  with  thble  next  the  bafe  firil: 
of  the  fimilar  fe£Uon,  and  let  them*  on*  the  refpe^veparal* 
lels  in  the  fame  order  from  the  bafe  on  each  fidie  of  the  line, 
cutting  the  parallels.  A  curve  bemg  traced'  through  the 
points  on  both  fides,  will,  with  the  Bafe,.  be  the  boundkries 
required. 

This  is  exemplified,  in  Jigs.  4  and  5.  A  B  C  is  the  fimi- 
lar  fedion  to  the  perpendicular  one ;  A  E'  reprefenting  its- 
bafe,  B  C  its  perpendicular,  B  D  the  length  of  the  curve  of 
the  perpendicular  rib,  A  £  the  fide  of  the  bafe  of  the  folid. 
The  manner  of  defcribing  thefe  coverings  is- plain  to  iafpec- 
tion.  ABC  {Jig*  4.)  is  for  a  curve  of  contrary  flexure ;  A  B  C 
{Jig,  5.)  is  to  anfwer  a  quadrant. 

It  may  be  remarked,  that  by  whatever  mode  the  curve  ot 
the  perpendicular  fe6tion  is  defcribed,  the  fame  mode  maybe 
appUed  to  defcribe  the  fimilar  one  ABC:  if  the  outer  edge, 
of  the  perpendicular  rib  be  a  curve  of  contrary  flexure,  as  in^ 
^.  6,  defcribed  from  the  fummits  of  equilateral  triangles^- 
the  fimilar  rib  A  B  C  {Jig.  4.)  may  be  defcribed  in  the  fame 
manner.  To  find  the  height  B  C,  find  a  fourth  proportional 
to  the  bafe,  the  perpendicular  height  of  the  perpendicular 
rib,  and  the  fide  of  the  bafe  of  the  folid*:  that  is,  fuppofe 
FGH  {Jig.  7.)  to  be  the  perpendicular  rib,  G  H  its  bafe, 
G  F  its  height.  Make  A  B  to  BC,  (A-  4.)  as  H  G  to 
GF;  thatis,  HG:  GF::  AB:BC. 

To  demonilrate  the  truth  of  the  above  method,  it  is-'  otAf 
neceffary  to  fliew,  that  if  the  lines  if  {fy.  i;)  are  drawn  pa- 
rallel to  G  F,  intercepted  by  the  hne  H  F,  all  the  hnes  k  /, 
as  they  recede  from  G  £,  are  proportional  to  the  lines  i/,  as 
they  recede  from  GF. 

Draw  H  K  (Jig.  7O  perpendicular  and  equal  to  H  G. 
Join  K  G.  Make  H  I  equal  to  A  B  (Jig.  4^ ),  that  is,  equal 
to  half  the  breadth  of  a  fide  of  tbe  bafe  of  the  folid,  and  join 
IG.  Draw  Lv,  M«u,  Nat,  O^,  P»,  from  the  points 
L,  M,  N,  O,  P,  in  ths  curve  F  H,  parallel  to  G  H,  cutting 
GF  in  the  points  «,  w,  j?,jf,  %r\  and  L  A,  MB,  NC,  OD, 
P  E,  parallel  to  H  K,  cutting  I G  in  the  points  V,  W,  X, 
Y,  Z  ;    G  K  in  the  points  A,  B,  C,  D,  E ;   and  G  H  in 

8,  R,  S,  T,  U.      Then,  becaufe  of  the  parallelograms 
;t>I,Qt  GwMR^G^NS,  GjpOT,  and  G»PU;* 
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G  Qt  Cr  K.,  G  S,  G  T9  G  U»  are  refpeaively  equal  to  v  L, 
<v  M9  «  N,  y  0»  «  P  ;  and  becaufe  of  the  fimilar  triangles 
KHG,  EUG,  DTG,  CSG,  BRG,  and  AQG,  and 
becaufe  H  K  18  equal  to  H  G ;  U£,  TD,  SC,  RB,  and 
Q  A,  aie  refpediTely  equal  to  U  G,  T  G,  S  G,  R  G»  and 
QG;  therefore  UE,  TD,  SC,  R  B,  andQA,  are  re- 
fpe^iTely  equal  to  jkP,  vO»  »N»  wM,  and  tiL.  Now 
Hh  UZ,  TY,  SX,  R  W,  and  QV,  are  to  one  another 
asHK,  UE,  TD,  SC,  RB.  and  Q  A  ;  therefore  H  I, 
UZ,  TY,  SX,  RW,  and  QV,  are  aa  P«,  Oy,  N*, 
Mo;,  and  Lt>;  but  AB,  cdf  «/,  gh,  li,  /m,  {^g»  4-) 
are  to  one  another  as  Ps,  O  ¥,  hfx,  Mfci,  Lv  ;  therefore 
HI,  UZ,  TY,  SX,  RW,   QV,   (j??.?.)   are  alfo  as 

'  but  H  1  is  equal  to 

AB,  (^.4-)  5  therefore  AB,  ^J^^if^  gjh  it*  im^  9xe 


AB,  cdt  eft  gUff  ikt  ifHf  (fig>^)  I  but  HI  is  equal  to 

fr.  4.)  ;  therefore  A'Bf  cd,  ef,      ' 
equal  t6  HI,  UZ,  TY.  SX,  RW,  QV. 


From  what  has  been  faid«  the  geometrician  will  foon  per- 
ceive that  the  coverings  ADE  (^/*  5  and  6.)  are  what  is 
called  the  figrure  of  the  fines. 

£sM^.—Lct  ABC  (fig.  8.  N°  i,  and/^.  9.  N°  2.) 
be  the  generating  plane,  AC  its  axis,  B  C  its  bafe,  BED 
half  the  bafe  of  the  folid,  B///.  • .  D  the  curve  line  of  the 
fe^ion  ;  take  the  equidiftances  B/*,yy*,  f/f  8cc.  and  on  the 
centre  of  the  bafe  C,  defcribe  arcs  cutting  C  B,  the  bafe  of 
the  fc£kion,  in  the  points^  ;  draw  the  lines  ^>^  perpendicular 
to  B  C,  cutting  the  curve  in  the  points  L  Make  I  K, 
(N^2.^^.  9.)  equal  to  B/,  /ft  &c.  and  let  the  points/, 
in  I  K,  be  thofe  which  correfpond  to  /,  &c*  (£g.  9*  N^  i.) 
Draw  perpendiculars  Im  to  I K,  equal  in  length  to^ifr,  N^  i, 
and  the  curve  K  m  m  •  • .  •  I,  being  drawn,  will  give  the 
fuperficies  of  the  pnfmatic  part* 

STEREOMETRY,  ZTi^ioptroMt,  formed  of  r1ipco(,y^&/, 
and  fAtr^f  meafvre^  that  part  of  geometry  which  teaches 
how  to  meafure  folid  bodies,  f.  e,  to  find  the  foliditv  or 
folid  content  of  bodies ;  as  globes,  cylinders,  cubes,  venelsi 
liips,  &c. 

.  The  methods  hereof  fee  under  the  refpe^ive  bodies ;  at 
Globk,  Sphere,  Cylinder,  5cct    See  alfo  Gauging. 

STEREOTOMY,  formed  from  riftof,  and  rofAfit /eaion, 
is  the  fcience  and  art  of  cutting  folids  under  certain  fped-* 
fied  conditions. 

Stereotomy  may  be  regarded  as  a  branch  of  ftereo- 
mpkv,  which  is  the  fcience  of  folids  in  general.  Mr. 
Maoiiiton  has  entitled  his  complete  body  of  perfpedive. 
Stereography,  which  perhaps  would  have  been  more  pro- 
perly entitled  Stereotomy,  as  the  perfpeAive  reprefenta- 
tion  of  every  objed  in  nature  is  the  le£bioB  of  a  pyramid  or 
cone  of  rays*  But  as  it  has  not  been  the  objed  of  the 
writers  on  perfpe&ive  to  ihew  the  rules  for  nndin'g  the 
fe&ions  of  folids  in  general,  under  certain  fpecified  con- 
ditions of  the  cutting  plane,  nor  of  finding  any  other  fec- 
tions  befides  thofe  of  cones  and  pyramids,  it  is  the  exprefs 
intention  of  this  article  to  explain  the  general  principles  of 
the  fcience  for  any  given  law,  by  which  the  furface  of  the 
folid  may  be  conitituted  of  ftraieht  lines,  or  that  the  fur- 
face  may  agree  with  the  common  fe^on  of  two  planes  dif- 
pofed  in  given  pofitions.  And  as  nothing  of  the  kind  has 
yet  appeared,  perhaps  this  attempt  may  be  the  more  ac- 
ceptable, particularly  as  in  its  principles  the  whole  art  of 
dialling  is  included,  and  the  mechanical  arts  of  mafonry 
and  carpentry.  The  art  of  ftoue-cutting,  the  fquaring  and 
cutting  of  timbers,  and  the  formation  ot  hand-rails,  depend 
entirely  upon  the  fedions  of  folids. 

Prob.  I.     Plate  I.  Fig.  I. 

Given  the  (eat,  A  B,  of  the  interfcAion  in  fpace  of  two 
pUpesy  baying  a  given  inclinatiooi  and  the  int(4rfedioo» 
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A  C,  of  one  of  them  in  a  given  plane,  Y ;  alfo  tlie  in* 
clination  of  the  common  interfedion  of  the  two  Bhtnes  to 
the  plane  Y ;  to  find  the  interfeftion  of  the  other  plane  with 
the  plane  Y. 

Make  BAD  equal  to  the  inclination  of  the  interfedion  of 
the  two  planes :  firom  any  point  D,  draw  D  E  perpen- 
dicular to  A  D,  cutting  A  B  at  £ :  make  £  B  equal  to 
E  D  :  draw  E  C  perpendicular  to  A  B  :  make  the  anj^k 
C  B  F  equal  to  the  inclination  of  the  planes,  of  which 
the  feat  of  their  interfedion  is  A  B :  let  B  F  meet  £  C 
in  F ;  and  join  A  F  |  then  will  A  F  be  the  interfeftbn 
required. 

Or  thus :  Through  any  point  £,  in  A  B,  draw  C  E  per- 
pendicular to  A  B  :  make  E  A  D  equal  to  the  inclination 
of  the  interfedion  :  draw  E  D  perpendicular  to  A  D  : 
make  £  B  equal  to  E  D :  join  B  C  :  make  the  angle  C  B  F 
equal  to  the  inclination  of  the  planes,  which  have  A  B  for 
the  feat  of  their  interfe^ion :  let  B  F  meet  C  £  in  F ;  and 
join  A  F ;  then  will  A  F  be  the  interfedion  required. 

Demonftration*  —  Imagine  the  triangle  A  D  £  to  be 
turned  upon  A  £,  until  it  becomes  perpendicular  to  the 
plane  Y :  let  the  plane  Z  be  turned  upon  C  £,  until  B  B 
fall  upon  £  D  :  that  £  B  will  fall  upon  £  D  is  evident, 
fince  £  B,  in  revolving  upon  £  C,  will  always  be  in  a  plane 
palling  through  £  perpendicular  to  C  £  $  and  £  D  is  alfo 
in  a  plane  pafiing  through  £  perpendicular  to  C  £  :  and 
fince  £ B  is  equal  to  ED,  £  B  muft.  fall  upon  £ D,  and 
the  point  B  upon  D  %  and  the  plane  A  E  D  will  be  perpen- 
dicular to  the  two  planes  C  £  A  and  C  £  B  ;  therobre 
A  D  will  be  perpendicular  to  the  plane  C  £  B ;  whence 
it  is  manifeft,  that  C  B  F  is  in  a  plane  perpendicular  to  the 
common  int^eAion,  and  is  the  meafure  of  the  inclination  of 
the  planes. 

pROB.  II.    Fig.  2. 

Given  IN,  the  interfedion  of  a  plane,  W,  with  an* 
other  plane,  X,  and  their  inclination,  the  feat,  A  B,  in 
the  plane,  X,  of  a  line  in  fpace  infifting  at  A,  and  the  in-* 
clination  of  the  line  to  the  plane  X ;  to  find  the  fe&ion 
of  the  line  in  the  plane  W. 

Through  any  pomt  B,  in  A  B,  draw  B  S  perpendicular 
to  I N,  cuttine  IN  at  £ :  make  the  angle  B £ F  equal 
to  the  inclination  of  the  plane :  draw  B  &  perpendicular 
to  B  S  :  make  B  G  the  tangent  of  inclination  to  the  radiu9 
A  B  :  draw  G  F  parallel  to  B  S  :  through  Ar  draw  any 
two  lines  A  J  and  A  K,  cutting  I N  at  J  and  K :  nuke 
E  S  equal  to  £  F :  through  S,  draw  V  L  parallel  to  I N  r 
produce  BS  to  P:  make  SP  equal  to  FG:  drawPV 
parallel  to  A  K,  and  P  L  parallel  to  A  J  ;  and  Join  K  V 
and  J  L,  cutting  each  other  at  a ;  and  a  is  the  fedion  of 
the  line  in  the  piane  W,  as  required. 

For  imagrine  the  triangles  B  £  C  and  C  G  F  in  the  fame 
plane  to  be  turned  upon  B  E,  fo  that  their  plane  may  be 
perpendicular  to  the  plane  X ;  then  B  G  will  be  perpendi-^ 
cular  to  the  plane  X,  and  the  point  G  will  fall  in  the  line 
in  fpace :  imagine  aUb  the  plane  W  to  be  revolved  upon 
I  N,  until  £  S  fall  upon  £  F,  as  is  evident  for  the  fame 
reafons  as  given  in  the  firii  problem,  and  the  point  S  Mfill 
fall  upon  F;  then  the  line  VL  will  become  parallel  to  the 
plane.  In  revolving  the  plane  W  upon  I  N,  imagine  the 
plane  Y  to  revolve  upon  VL  at  the  fame  time,  fo  that 
the  plane  Y  may  always  continue  parallel  to  the  plane  X, 
then  V  P  will  continue  parallel  to  A  K,  and  L  P  parallel 
to  A  J  ;  then,  as  in  perfpe6iive,  X  is  the  original  plane, 
W  the  plane  of  the  pi6ture,  Y  the  vanilhing  plane,  G  or 
P  the  place  of  the  eye  coinciding  therewith,  I  N  the  inter-r 
fe&ing  linCf  V I4  the  vanifliing  une,  J,  K,  the  interfediiig 

8  point^i 
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poiati,  V 1.  the  vaDifliing  pointt  aad  the  original  line  would 
then  be  a  Tifual  ray ;  tben^torey  hj  the  theory  of  perfpediTey 
m  it  the  reprefeotation  of  the  point  A* 

Prob.  III. 

The  fame  things  being  given^  and  the  conftrudUve  lines 
temaining  as  in  the  preceding  problem^  as  alfo  the  point  a, 
the  fefUon  of  the  line  in  fpace ;  to  find  the  feat  of  the  line 
in  the  pbne  W^  and  its  inclination  to  the  faid  plane. 

Draw  G  Q  (fg.  3.)  perpendicular  to  E  F,  meeting  E  F 
inQ:  in  EP,  make  ET  equal  to  EQ,  and  ioinTii: 
draw  T  R  perpendicular  to  ii  T :  make  T  R  equal  to  Q  G9 
and  join  R  a ;  then  will  T  ii  be  the  feat  of  the  line  in  the 
plane  W,  and  T  ^  R  its  inclination  to  the  faid  plane. 

DfaunflratwH. — For  when  £  S  is  made  to  coincide  with 
E  F»  as  m  the  laft  problem,  the  plane  F  C  G  will  be  per- 

rndicular  to  the  plane  of  the  fe6lion  W  s  but  the  line 
C  being  now  in  the  plane  W>  and  Q  G  being  perpen- 
dicular to  FC»  Q  G  will  alfo  be  per]|>endicular  to  the  plane 
W:  but  the  point  G,  that  is  R,  is  a  point  in  the  line 
whofe  feat  is  A  B»  and  the  point  a  is  another  point  in  the 
line  whofe  feat  is  A  B ;  therefore,  R  and  a  are  two  points 
in  the  line  whofe  feat  is  A  B :  then  join  a  R,  which  will 
be  the  part  of  the  line  in  fpace  on  the  other  fide  of  the 
plane  W,  and  a  T  its  feat. 

Scbolnm. — This  amounts  to  the  fame  thinfir  as  the  feat 
and  diftance  o£  the  eye  being  given  with  refpe6l  to  the  ori- 
ginal plane,  and  the  pofition  of  a  point  in  the  faid  plane  | 
to  determine  the  feat  and  inclination  of  the  vifual  ray. 

Prob.  IV. 

Two  ftraight  lines,  A  B  and  CD,  (^.  4.^  tending  to 
an  inacceffibte  point,  being  given,  through  a  given  point  E 
to  draw  a  third  ilraight  line,  to  tend  to  the  fame  inacceflible 
point. 

Froin  any  point  A,  in  A  B,  draw  a'  ftraight  line,  A  E, 
from  A  to  the  given  point  E,  cutting  CD  in'C;  and 
throng  any  other  convenient  point  B,  draw  B  F  parallel 
to  A  j£,  cutting  C  D  in  D :  nnd'  D  F,  a  fourth  propor- 
tional to  A  C,  C  E,  B  D,  and  join  £  F  ;  then  will  the  lines 
A  Bf  CD,  and  E  F,  tend  to  the  fame  point  of  concourfe. 

ScMmm.'— It  fometimes  happens,  that  a  number  of  lines 
radiate  from  the  fame  point,  and  that  from  a  given  point 
it  it  required  to  radiate  other  ftraight  lines,  fo  as  to  meet 
the  raciiations  given  in  a  given  ftraight  line:  fome  or 
many  of  thcrfe  radiations,  according  to  their  number,  will 
be  inacceflible ;  and  though  they  may  be  all  found  by  this 
probkna,  yet  if  the  feveral  operations  are  combined  in  one, 
much  trouble  will  be  faved. 

Thus,  let  the  radiations  ifg.  5. }  be  A  B,  A  C,  A  D, 
A  £,  A  F,  tending  to  the  ftraight  line  BC  ;  and  Ma  be 
a  given  point,  from  which  it  is  required  to  radiate  other 
ftraight  lines  to  meet  or  tend  to  the  fame  points  in  B  C, 
with  thofe  drawn  from  A.  Join  A  a,  cuttint^  BC  in  G4 
and  through  any  convenient  point  C,  in  B  C,  draw  F/ 
parallel  to  A  a :  make  C  P  equal  to  G  A,  and  C  Q  in  B  (5, 
produced  to  0,  equal  to  G  ^i :  join  P  Q.  Now  let  A  D, 
A  £,  meet  C  F  in  D  and  E :  draw  D  m,  E »,  Fo,  parallel 
to  P  Q,  cutting  B  0  at  m,  a,  0 :  make  C  d  equal  to  C  m, 
C  €  equal  to  C  ii,  C/ equal  to  C  0 :  draw  da^  nhf(h  which 
are  the  lines  required.  This  might  alfo  be  neatly  effe^ed 
by  the  proportional  compafs;  but  the  centrolinead,  invented 
by  the  author  of  this  article  (Mr.  P.  Nichoifon),  is  much 
prefrrable.  It  is  defcribed, under  the  article  Scbnographt, 
but  has  pf  late  been  much  improved,  and  made  to  fet  at 
the  firft  time* 

Exan^  i.«*Given  the  meridian  AB  (jf/«  6.)  in  tjie 


plane  of  the  horizon  X,  the  latitude  of  the  place^  the  inter* 
le6tion,  I N,  of  the  plane  W,  with  the  horizonod  plane 'X, 
and  the  inclination  of  the  plane  W,  to  that  of  the  hori» 
zon  X ;  to  conftruft  a  dial  in  the  plane  W. 

In  A  B,  take  any  point.  A,  for  the  foot  of  the  ftyle  ; 
then  A  B  will  be  the  feat  of  the  ftyle,  or  of  the  line  tend- 
ing to  the  pole  of  the  world :  the  latitude  of  the  place  is 
its  inclination.  Find  a  the  reprefentation  of  A,  that  is, 
the  fedion  of  the  ftyle  of  the  dial  in  the  plane  W,  by  the 
fecond  problem :  produce  A  B  to  meet  I N  in  D :  draw  Da 
in  the  dial-plane  W ;  then,  by  the  third  problem,  find  nT, 
the  feat  of  the  ftyle  in  the  plane  W,  and  the  angle  of  eleva* 
tion  T  a  R :  and  by  the  firft  problem,  find  die  interfedions, 
U  tf,  Y  a,  Z  a,  &c.  of  planes  pafling  through  the  ftyle,  mak- 
ing angles  refpediyely  of  15°,  30^  45*,  (£°,  &c.  with  the 
Yerticau  plane  paffing  through  the  meridian  A  B ;  that 'is, 
with  the  plane  whofe  mterfe6kion  is  Ta :  the  inacceilible lines 
are  alfo  found  by  the  laft  problem ;  and  the  dial  is  conftruAed 
as  required.  «  T  is  the  feat  of  the  ftyle,  whofe  interfeAion 
is  Til ;  Ta  R  its  inclination  ;  alD  is  the  1 2  o'clock  line ; 
and  U  ii,  Y  tf,  Z  «,  &c.  are  the  hour-lines.  Another  method 
of  finding  the  fub-ftyle  is  thus ;  produce  G  Q  to  meet  P  £ 
in  H:  join  HA,  which  produce  to  N:  draw  Na  the 
fubftyler  line. 

Thus,  upon  one  common  principle,  the  fe^ions  of  lines» 
planes,  and  folids  may  be  round.  The  fedions  of  folids 
are  found  by  means  of  the  fe^ions  of  planes :  the  con« 
ftrudion  of  a  dial  is  only  finding  the  fedlions  of  planes, 
whofe  pofitions  are  given.  This  method  is,  perhaps,  of  all 
others  the  eafieft  to  oonfider  and  to  conftru£k. 

Esample  2.— Given  the  bafe,  A  N  Q  R,  (fig.  8.)  of  a 
pyramid,  in  the  plane  X,  and  the  whole  feat,  A  B,  of  one 
ot  its  ang^ar  bnee,  the  interfe6iion,  I  N,  of  the  cutting 
plane  W,  and  the  inclination  of  the  planes  W  and  X ;  to 
find  the  fe&ion  of  the  pyramid. 

Find  the  vanifliing  line,  V  L,  of  the  plane  X,  and  the 
vanifliing  points,  V  and  L,  of  the  lines  A  R,  N Q,  AN, 
R  Q :  produce  A  R  to  K,  N  Q  to  M,  A  N  to  J,  and 
R  Q  to  L,  to  meet  the  interesting  line  I N :  join  K  V  and 
MV,  alfo  JL  and  LL;  then  aufr  will  be  the  fedion 
of  the  pyramid  infifting  upon  A  N  Q  R. 

Example  t. — ^To  find  the  fedion  of  a  prifm  (^.  7.), 
the  fame  thugs  as  before  being  given.  Find  the  vanifliing 
points,  V  ana  L,  of  the  lines  A  J  and  A  K,  and  the  re- 
prefentations,  K  V  and  J  L,  as  before :  draw  L  r  parallel  to 
JL,  and  Mn  parallel  to  K  V,  and  qnar  will  be  the  fee* 
tion  of  the  prifm  required. 

Plate  II.  ^/.  3.  To  find  the  fe&ion  of  a  cuneoid  or 
cono-cuneus,  the  fame  things  as  before  being  given,  the 
bafe  of  the  folid  being  abcdefgh. 

Let  G  a  be  the  fe6tion  of  the  plane,  palling  through  the 
apex,  and  the  centre  of  the  bafe  in  the  original  plane,  cut- 
ting the  bafe  of  the  folid  in  a  and  e :  divide  each  hsdf  on 
each  fide  of  the  diameter,  a  e,  into  any  number  of  equal 
parta,  as  four :  through  the  points  of  divifions  draw  hnea 
parallel  to  ae,  which  produce  to  meet  the  interfe6kin^  line ; 
and  lee  ae  meet  it  in  G :  then  having  drawn  another  feries 
of  lines  at  ri^ht  angles,  alfo  to  meet  the  interfe£Uon,  find 
the  vanifliing  points,  V  and  L,  of  each  of  thefe  feries  of 
lines  :  Join  G  V :  from  the  interfering  points  of  the  lines 
parallel  to  a  G,  draw  lines  parallel  to  G  V :  alfo  from  the 
interfering  points  of  the  other  feries  of  lines,  draw  lines 
to  the  vanifhing  point  L ;  then  the  figure  a  bcdefgb^  formed 
by  the  interfediens  of  thefe  lines,  will  be  the  fedion  of  the 
cuneoid. 

Fig.  2.  fliews  the  method  of  finding  the  fedion  of  a  cy- 
linder upon  the  £une  general  principlei  only  with  this  dit^ 

feftoeet 
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£eKSGe»  that  having  ibund  the  ▼aaifhing  paints  V  and  Ly 
4od  the  fines  G  V  and  H  L  s  one  fet  of  lines  is  drawn 
from  the  isterfefiing  points  parallel  to  G  V»  and  the  other 
fet  is  drawn  parallel  to  H  L  ;  and  by  this  meana  the  figure 
ahc  dtfgb  is  the  fedtioa  of  an  oblique  cylinder,  whofe  feat 
isiB. 

Ftg,  I.  fliews  the  ieftion  of  a  cone  upon  the  fame  general 
princfple,  differing  from  Jig.  2.  in  this  refpe£t,  that*  in- 
Head  of  the  lines  beinf  drawn  from  the  interfe^ng  points 
parallel  Co  G  V  and  H  L,  they  are  drawn  from  the  faid 
points  to  V  and  L  as  vanifhing  points,  and  by  this  means  form 
the  iiediion  ahc defg b  of  the  cone. 

In  the  fame  manner  may  be  found  the  fe^ion  of  a  cone, 
vhen  the  cutting  plane  is  parallel  to  one  of  its  fides,  that  is, 
to  a  plane  touching  one  of  its  fides,  and  thus  giving  the  pa- 
rabola for  its  fe£iion  ;  and  when  the  cutting  pune  is  parallel 
to  any  plane  within  the  cone  pafling  through  its  apex,  and 
forming  the  fedion  into  an  hyperbola. 

P^g*"  4t  5»  6, 7,  are  other  methods,  not  differing  in  prin* 
ciple,  but  in  the  manner  of  laying  them  down,  which  is  very 
conveaient  in  the  praAice  of  ftereotomy. 

I N  is  the  inter(e£Ung  line,  I P  the  bafe  of  a  plane  per- 
pendicular to  the  interfe£tion  I N,  and  PIE  the  inclin- 
ation of  the  cutting  plane  :  the  point  £  is  found  as  in  the 
former  cafes  :  draw  I  n  perpendicular  to  I  £• 

l^Jig-  4,  i  B  is  the  feat  of  the  axis  bf  a  cone,  whofe  feAion 
is  thus  found :  for  the  fake  of  fimplicity,  divide  the  bafe,  or 
its  half,  into  equal  parts,  and  draw  one  feries  of  lines  per- 
pendicular to  I N,  to  meet  I N,  and  another  through  the 
lame  points  perpendicular  to  I P,  to  meet  I P  :  from  thefe 
paints,  draw  lines  to  D,  to  meet  IE;  and  from  thefe  points 
10  I  £,  draw  lines  parallel  to  1 11 :  make  I  n  equal  to  I N, 
np  equal  N  P,  n  ^  equal  N  Q  :  draw  n  E,  ^  £,  ^  E  :  fet 
the.  fame  diliances  on  the  other  fide  of  n  on  In  produced 
from  thofe  points :  draw  lines  again  to  E,  and  the  fij^ure 
ahcdefgb  in  the  plane  Z  will  be  the  fe^ion  otthe 
cone. 

In  the  fame  manner,  the  fe£iion  of  a  cylinder  may  be  found 
by  drawing  hues  parallel  to  the  middle  line  G,  initead  of 
being  drawn  to  the  point  D.  The  truth  of  this  method 
may  be  conceived  by  raifing  the  plane  Y  upon  I P,  fo  as  to 
be  perpendicular  to  the  plane  X  ;  then  turning  the  plane  Z 
at  a  right  anele  with  the  plane  Y,  fo  that  I  n  will  fall  upon 
I N,  the  point  D  will  be  the  apex  of  the  cone ;.  then, 
if  a  fet  of  planes  be  fuppofed  to  pafs  through  the  apex  pa- 
rallel to  the  interfe6Ung  line,  and  another  fet  of  planes  to 
pafs  through  the  apex  parallel  to  I  P,  and  both  fets  through 
the  fame  points  (a,  b,  c,  d,  e,  f,  g,  h)  of  the  original  figfure ;  it 
will  be  evident  that  thefe  planes  will  cut  the  fe^onal  plane 
by  their  interleflions  with  each  other  in  the  pomts,  a,  ^,  r ,  4/, 
9if*ffb. 

Ftg,  $-  is  an  example  of  this  method  in  a  right  cone,  in 
which  only  one  half  of  the  fe£Uon  is  (hewn. 

Fig.  6.  is  an  example  in  a  cylinder,  which  only  differs 
from  the  cone  in  the  planes  being  parallri.  Having  found  the 
middk  line  GD,  and  n  E,  as  in  the  defcription  of  ^.4; 
from  the  points  of  fe&ion  in  I P,  draw  a  line  parallel  to  G  D, 
to  cut  I  E  :  from  the  points  of  fedion  in  I E,  draw  lines 
parallel  to  I  n,  cutting  n  E  :  from  the  points  p^p^  p^  &c.  of 
Se^on  in  11 E,  and  upon  the  lines  parallel  to  I  n,  make  p  by 
p  m,  equal  to  p  b  or  p  m :  imkc pcfpl^  eich  equal  to  p  c  or  p  I : 
make  pd^pkj  each  equal  to  p  d  or  p  k  :  make  pcf  ph  ^^ch 
equal  to  p  e  or  p  i  i  make  pf,  pbf  each  equal  to  p  i  or  p  h ; 
then  the  points  a  and^,  the  extremities  of  the  diameter,  are 
tbt^  fections  of  the  extremities  of  the  plane  pafling  through 
0gt  and  con(t<i\ieniLj  abcde/ghijilm  is  the  fe&ion  of 
the  whole  figure* 


Fig.  7.  fliews  the  {e6tion  by  the  fame  method,  when  the 
cylinder  is  a  right  cyUnder. 

Prob.  V. 

Given  the  plane  X,  the  feats  A,  B,  C,  {Jig.  $.)  in  the 
plane  X,  of  three  points  on  the  furface  of  another  plane 

V  in  fpace,  and  the  heights  of  the  points  in  the  plane  Y, 
above  the  given  plane  X ;  to  find  the  interfe£tion  of  the  plane 

Y  with  the  plane  X. 

Draw  the  three  parallel  lines  A  D,  B  F,  C  E,  through  the 
points  A,  B,  C :  make  A  D  equal  to  the  height  of  the  point 
whofe  feat  is  A;  B  F  equal  to  the  height  of  the  point 
whofe  feat  is  B ;  and  C  £  equal  to  the  height  of  the  point 
whofe  feat  is  C  :  join  A  C,  and  produce  it  to  H :  join  D  £, 
and  produce  D  £  to  H  :  draw  B  G  parallel  to  A  H,  and 
F  G  parallel  to  D  H,  and  join  G  H  ;  then  will  G  H  be  the 
interfe^ion  of  the  plane  Y  upon  the  plane  X. 

Demonftration. — Suppofe  A  D  perpendicular  to  A  H, 
and  confequently  B  F  perpendicular  to  B  G ;  then  let  the 
plane  A  D  H  be  raifed  upon  A  H,  until  it  becomes  per- 
pendicubr  to  the  plane  X ;  and  at  the  fame  time  let  the 
plane  B  F  G  be  raifed  upon  B  G,  until  it  becomes  alfo  per- 
pendicular to  the  plane  X ;  then,  becaufe  the  triangle  B  F  G 
IS  fimilar  to  the  triangle  A  D  H,  and  fince  both  the  planet 
A  D  H  and  B  F  G  are  perpendicular  to  the  plane  X,  and 
their  interfe6iion8  A  H  and  B  G,  with  the  plane  X,  are 
parallel,  F  G  will  be  parallel  to  D  H  ;  and  becaufe  A  D 
and  C  £  are  peroendicular  to  A  H,  A  D  and  C  E  will  be 
both  perpendicular  to  tlie  plane  X,  and  for  the  fame  reafon 
B  F  18  perpendicular  to  the  plane  X  :  therefore  the  points 
A,  B,  C,  in  the  plane  X,  are  the  feats  of  the  three  points 
D,  F,  £,  raifed  to  the  plane  Y;  and  becaufe  F^  and 
D  H  are  parallel,  all  the  points  in  F  G  and  D  H  are  in 
the  plane  V ;  therefore  the  points  G  and  H,  which  are 
common  to  the  plane  X,  and  to  the  lines  D  H  and  F  G, 
are  alfo  in  the  plane  Y ;  and  becaufe  the  points  G  and  H 
are  common  to  both  the  planes  X  and  Y,  therefore  the 
ilraight  line  GH  is  commqn  to  the  planes  X  and  Y; 
whence  the  ftraight  line  G  H  is  the  interfedion  of  the  planet 
X  and  Y. 

Prob-  VI. 

Given  the  feats  A,  B,  C,  {Jig.  9.)  of  three  points  on  the 
curved  furface  of  the  fegrment  of  a  right  cylinder  in  the 
plane  of  the  bafe  X,  and  the  heights  of  the  points;  to  find 
the  fe6lion  of  the  cylinder. 

Find  the  interfedion  G  H,  as  in  the  fifth  problem ;  let  A  C 
be  the  bafe  of  the  plane  ef  the  fegment,  which  is  perpen- 
dicular to  the  plane  X :  draw  A I  and  C  K  parallel  to 
G  H  ;  and  draw  C  L  perpendicular  to  A  I,  cutting  A  I 
in  L :  make  L  I  equal  to  the  height  upon  the  pomt  Af 
and  ^  K  equal  to  the  height  upon  the  point  C ;  and  join 
I  K.  In  the  bafe  ABC  take  any  intermediate  potnte 
a,  b,  c,  d,  e  ;  and  draw  the  lines  a/,  b^,  c  A,  d  f,  e  i,  meet- 
ing IK  at  /,  g9  bfifb:  through  the  points  /,  ^,  A,  i,  i, 
draw /a,  gbfbcf  idf  bcf  perpendicular  to  I  K  :  make  I  Ay 
Jcf  gbf  bcf  idi  bcf  refpedively  equal  to  L  A,  f  a,  g  b,  h  C9 
i d,  k e :  join  A  K,  and  draw  the  curve  AabcdeKt  and 
AabcdeKA  will  be  the  fe^on  of  the  cylinder,  as  re* 
quired. 

Dimonftration.  -*  Imagining  a  feries  of  planes  to  paft 
through  the  points  A,  a,  b,  c,  d,  e,  C,  parallel  to  G  H^ 
and  perpendicular  to  the  plane  X  of  the  bafe ;  alfo  a  plane 
to  pafs  through  L  C  perpendicular  to  the  faid  plane  X  ; 
then  all  thefe  planes  will  be  parallel  to  the  axis  of  the  cy* 
Under,  and  the  pbne  ftanding  upon  L  C  will  be  perpen- 
dicular to  the  planes  paffing  through  the  points  A,  a,  b,  c, 
d|  e,  C]  as  well  as  to  the  interfe^tion  G  H«    Suppofe,  there* 

fore. 


S  T  E 

Ibre,  L  C  and  I  K  to  meet  «ach  other  in  P,  P  wiD  be  in 
the  ftraight  line  G  H  ;  and  if  the  triangle  L  P I  be  raifed 
upon  Li  P»  until  its  plane  becomes  perpendicular  to  the 
plane  of  the  bafe,  and  fuppofing  the  fefHonal  plane,  Y»  to  be 
turned  round  I  K,  until  its  plane  becomes  perpendicular  to 
the  plane  of  the  triangle  I P  L,  and  upon  the  fame  iide  of 
the  triangle  I P  L  as  the  bafe  L  A  B  C  ;  then»  if  the  plane 
A  I  K  be  produced,  it  will  meet  the  plane  of  the  bafe  in 
G  H ;  for  the  plane  L  P I  will  then  be  perpendicular  to  the 
two  planes  L  A  B  C  and  L  A  K»  and  will  therefore  be  per- 
pendicular to  their  common  interfeftion  G  H.  Therefore, 
A  I  K  B  is  the  feftion  of  a  fegment  of  the  cylinder,  as  cut 
by  a  plane  paffing  through  three  given  points  m  the  furface» 
as  was  to  be  fhewn. 

STEREOTYPE  Printing.  '  This  art  having  of  late 
years  come  very  much  into  ufe,  we  fhall  give  i  (hort  iketch 
of  its  htfioryi  praQiect  and  odnHxniages* 

The  method  of  printing  linen  and  paper-hangings  has 
been  known  in  the  Eail  from  time  immemorial.     Printing 
on  wooden  blocks,  which  is  the  mode  now  ufed  by  paper- 
ftainers,  has  been  pradlifed  fifteen  or  fizteen  hundred  years  in 
China.     According  to  this  plan,  when  an  author  means  to 
print  his  work,  he  has  it  fairly  tranfcribed  upon  a  thin  and 
femi-tranfparent  paper.     Each  leaf  is  then  reverfed  upon  a 
fraooth  block  of  hard  wood,  upon  which  the  engraver  cuts 
the  charaders  in  relief.  There  mud,  therefore,  be  a  feparate 
block  for  every  page.     About  the  clofe  of  the  14th  cen- 
tury, the  Italians,  Germans,  Flemings,  and  Dutch,  beean 
about  the  fame  time  to  engrave  on  wood  and  copper,  but 
the  previous  advances  had  oeen  gradual.     The  infcriptions 
m  relief,  upon  monuments  and  altars,  in  the  cloifters,  and 
over  churchj  porches,  ferved  as  models  for  block-printing. 
The  letters  upon  painted  windows  refemble  thofe  in  the 
books  of  images.     The  invention  of  cards  wits  probably 
an  intermediate  ftep ;  and  it  has  been  inferred,  as  well  horn 
edids  civil  and  ecclefiaftical,  as  from  the  figures  on  the 
cards,  that  thefe  were  firft  brought  into  ufe  about  the  year 
1376,  to  amufe,  it  is  faid,  Charles  V.  of  France.     By  the 
fliape  of  the  crowns,  and  the  fceptrcs  with  the  fleur-de-lis, 
it  has  been  thoueht  they  were  mvented  by  the  French ; 
but  the  names  of  the  fuits  rather  imply,  tnat  they  are  of 
Spaniih  or  Italian  origin.     At  lirft  cards  were  painted,  but 
about   the  year    1400,   they  were  printed  from  wooden 
blocks.     To  this  we  may  dire^ly  trace  the  art  of  printing. 
The  books  of  images,  which  form  the  next  ftep,   were 
printed  on  wooden  blocks:  one  fide  of  the' leaf  only  is  im- 
prefled,  and  the  correfpondincr  te3(t  is  placed  below,  or  on 
the  fide,  or  proceeding  from  tne  mouth  of  the  figure.     Of 
thele  fcarce  books,  Lambinet  g^ves  the  following  enumera- 
tion :    I .  **  Figurge  typicae  veteris  atque  antitypicz  Nov! 
Teftamenti,''  which  in  Germany  is  called  the  Bible  of  the 
poor,  becaufe  it  was  originally  intended  as  an  abridgment 
of  the  fcriptures,  for  thofe  who  could  not  purchafe,  or  who 
had  not  leifure  to  read  the  whole.     There  is  a  copy  of  this 
work  in  the  Bodleian  library,  and  another  at  Chriffc's  col- 
lege, Cambridge.     2.  ^*  Hiftoria  S.  Joannis  Evangeliflz, 
ejnfqoe   vifiones    evangeliftae,    ejufque   vifiones  apocalyp- 
tic«.**    3.  "  Hiftoria  feu  Providentia  Virginia  Marise,  &c.'* 
4.  ^  Ars  moriendi.''    5.  **  Ars  memorandi  notabilis  per 
ngnras  Evangeliftarum.*'     6.  ^*  Donatus,  feu  grrammatica 
ia  ufum  fcholarum  confcripta."     7.  ^^  Speculum  humanse 
Cdvatioms.'' 

It  is  almoft  certain,  therefore,  that  from  the  cotton  and 
fiik-printing  of  the  Indians,  the  Chinefe  block -printing, 
and  the  books  of  images  juft  alluded  to,  and  perhaps  from 
the  mode  of  writing  among  the  bards,  who  cut  their  poems 
apoo  bars  of  wood,  aod  which  they  call  carriog  a  booky 
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the  idea  of  ftereotype  printing  is  not  of  modem  origin. 
That  it  was  prior  to  the  art  of  printing  by  moveable  types 
there  can  be  no  doubt,  fince  this  latter  mode  of  printing 
was  firft  fuggefted  by  the  Catholicon,  which  was  printed 
With  wooden  tablets,  in  a  feries,  and  compofed  in  forms. 
This  mode  of  printing,  except  in  China,  where  it  is  ftill 
pra^fed,  was  laid  afide  foon  after  the  invention  of  the 
common  letter-prefs  printing. 

The  hiftory  of  the  modem  ftereotype  is  involved  in  foma 
obfcurity.  In  the  Philofophical  Magazine  is  the  following 
account :  «<  Above  a  hundred  y^ars  ago,  the  Dutch  were  in 
poffeflion  of  the  art  of  printing  with  folid  or  fixed  types^ 
which  were  in  every  refpeA  Superior  to  that  of  Didot's 
ftereotype.  It  may,  however,  be  eafily  underftood,  that 
their  letters  were  not  cut  in  fo  elegant  a  manner,  efpeciaUy 
when  we  confider  the  progrefs  which  typography  has  made 
fince  that  period.  Samuel  and  J.  Leuchtmans,  bookfellers 
at  Leyden,  have  ftill  in  their  poffeflion  the  forms  of  a 
quarto  bible,  which  were  conftruded  in  this  ingenious  man- 
ner. Many  thoufand  impreflions  were  thrown  off",  which 
are  in  every  body's  hands,  and  the  letters  are  ftill  good. 

"  The  inventor  of  this  ufeful  art  was  J.  Vander  Mey,  who 
refided  at  .Leyden  about  the  end  of  the  1 6th  century.  With 
the  afliflance  of  Muller,  the  clergyman  of  the  German  con- 
gregation there,  who  carefully  fuperiutended  the  corre6kion, 
he  prepared  and  caft  -the  plates  for  the  above-mentioned 
bible,  in  4to.  This  bible  was  publifhed  likewife  in  folio 
with  large  margins,  ornamented  with  figures,  the  forms  of 
which  are  (till  m  the  hands  of  Elwe,  a  bookfeller  at  Am- 
fterdam  ;  alfo  an  Englifli  New  Teftament,  and  SchaaPs 
Syriac  Di6iionary,  the  forms  of  which  were  melted  down  : 
likewife  a  fmall  Greek  Teftament,  in  i8mo.  As  far  as 
can  now  be  afeertained,  Vander  Mey  printed  nothing  elfe  in 
this  manner  }  and  the  art  of  preparing  fohd  blocks  was  loft 
at  his  death,  or  at  leaft  was  not  atterwards  employed.'* 
The  Dutch  editor  fuppofes,  that  the  reafon  why  Vander 
Mey's  invention  was  dropped  was,  that  the  procefs  wa^ 
too  expenfive. 

In  the  year  1781  was  printed,  by  Mr.  Nichols  of  London, 
a  pamphlet,  entitled  *^  Biographical  Memoirs  of  William 
Ged,"  including  a  particular  account  of  his  progrefs  in 
the  art  of  block-printing.  The  Jirjl  part  of  the  pamphlet 
was  printed  from  a  MS.  dilated  by  Mr.  Ged  juft  pre- 
vioufly  to  his  death :  the  fecond  part  was  written  by  his 
daughter,  for  whofe  benefit  the  profits  of  the  publication 
were  intended  :  the  third  is  a  copy  of  propofals  ifFued  by 
Ged's  fon,  in  1751,  for  reviving  his  father's  art;  and  to 
the  whole  is  added  Mr.  More's  narrative  of  block-printing. 
It  fhould  feem  from  thb  publication,  that  in  the  year 
1725,  Mr.  Ged  began  his  fcheme  of  block -printing.  In 
1727  he  entered  into  a  contra6t  with  a  perfon  who  had 
a  fmall  capital,  but  who,  alarmed  at  the  fuppofed  rifk 
of  lofing  the  little  which  he  had,  abandoned  tne  concern^ 
after  he  had  expended  little  more  than  twenty  pounds. 
In  1729  he  entered  into  a  more  promiiing  partnerfhip  with 
a  Mr.  Fenner,  Mr.  Thomas  James,  a  type-founder,  and 
John  James,  an  archited.  Some  time  after  a  privilege  was 
obtained  from  the  unlverfity  of  Cambridge  to  i>rint  bibles 
and  prayer-books ;  but  it  appears,  that  one  of  his  partners 
was  a6^ually  averfe  from  the  plan,  and,  to  thwart  the  pro- 
jeft,  engaged  fuch  people  for  the  work  as  he  thought  naoft 
likely  to  fpoil  it.  One  of  his  people  who  was  entrutted 
with  the  fecret,  avowed,  that  aU  the  books  printed  in 
ftereotype  had  been  purpofely  made  incorred,  in  conle* 
quence  of  which  they  were  fuppreffed  at  the  umverfity,  and 
the  plates  feat  to  the  king's  pnnting-houfe,  wd  from^*»cnco 
to  CalkHi's  foundery.     «  After  much  ill  ufage,"  fays  tho 
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writer  ia  the  Philofophical  Magazine,  *^  Ged,  who  appears 
to  have  been  a  per(on  of  p^reat  honefty  and  fimplicity»  re* 
turned  to  Edinburgh.  His  friends  were  anxious  that  a 
fpecimen  of  his  art  (hould  be  publiflied,  which  was  done 
by  fubfcription.  His  fon  James,  who  had  been  apprenticed 
to  a  printer,  with  the  confent  of  his  mafter  fet  up  the  forois 
in  the  night-time,  when  the  other  compofitors  were  gone 
home,  for  his  father  to  cad  the  plates  from,  by  which  noeans 
Sallufl  was  finiihed  in  1736."  A  copy  of  this  work  is  in 
Mr.  Tilloch's  pofi'eflion,  and  alfo  a  plate  of  one  of  the  pages 
from  which  it  was  printed.  Another  work  was  alfo  printed 
from  plates  manufactured  by  Mr.  Ged ;  ^his  was  the  well- 
known  book  entitled  **•  The  Life  of  God  in  the  Soul  of 
Man,"  which  has  the  following  imprint;  *<  Newcaftle, 
printed  and  fold  by  John  White,  from  plates  made  by  Wil- 
liam Ged,  goldfmuh  in  Edinburgh,  1742." 

Fifty  years  after  the  invention  of  plate-printing  by  Mr. 
Ged,  Mr.  Tilloch  tells  us  he  made  a  fimilar  difcovery, 
without  having  at  the  time  any  knowledge  whatever  of 
Ged's  invention.  He  was  aided  in  bringing  his  difcovery 
into  practice  by  Mr.  Foulis,  printer  to  the  univerfity  of 
Glafgow.  They  overcame  every  difficulty,  and  were  able 
to  produce  plates,  the  impreflions  of  which  were  as  perfe^ 
and  handfome  as  thofe  of  the  types  from  which  they 
were  call.  Though  we  had  reafon  to  fear,  fays  Mr.  Til- 
loch, from  what  we  afterwards  found  Ged  had  met  with, 
that  our  efforts  would  experience  a  fimilar  oppofition,  we 
perfevered  in  our  obje6l,  and  took  out  patents  for  England 
and  Scotland)  to  fecure  to  ourfelves,  for  the  ufual  term, 
the  benefits  of  our  invention ;  for  the  difcovery,  he  adds, 
was  as  much  their  own,  as  if  nothing  lirnilar  had  been  prac* 
tifed  before.  Ged's  knowledge  of  the  art  may  be  faid  to 
have  died  with  his  Ton,  whofe  propofals  for  reviving  it, 
publifhed  iji  1751,  not  having  met  with  encouragement,  he 
went  to  Jamaica,  where  he  died.  Owing  to  circumftances 
of  a  private  nature,  not  at  all  contie<^ed  with  the  (lereotype 
art,  the  bufinefs  was  laid  afide  after  fome  few  volumes  had 
been  (tereotyped  and  printed  under  the  diredion  of  Mefirs. 
Tilloch  and  Foulis. 

Some  time  elapfed,  when  M.  Didot,  a  French  printer, 
appUed  the  Hereotype  art  to  logarithmic  tables,  and  after- 
wards to  feveral  of  the  mod  popular  claflics,  fuch  as  Virgil, 
Horace,  &c.  and  to  various  French  publications.  On  this 
account,  the  French  lay  claim  to  the  invention,  but  furely 
without  even  the  appearance  of  juftice.  About  the  year 
iBoOt  Mr.  Wilfon,  a  printer  in  London,  engaged  with 
earl  Stanhope,  fur  the  purpofe  of  bringing  the  itereotvpe 
art  into  general  pra£iice.  His  lordfhip  is  faid  to  have  nad 
fome  communications  with  Mr.  TiHoch  on  the  fubje6l, 
and  afterwards  to  have  received  the  perfonal  attendance  of 
Mr.  Foulis  at  his  feat,  at  Chevening,  in  Kent,  where  the 
noble  earl  was  probably  initiated  into  the  pradical  part  of 
the  operation,  and  for  which,  we  have  heard,  he  paid  700/. 
'as  a  remuneration. 

After  fome  years  application,  Mr.  Wilfon,  who  at  that 
time  lived  in  the  neighbourhood  of  Lincoln's-Inn-Fields, 
but  who  afterwards  removed  to  St.  Pancras,  and  carried  on 
the  bufmefs  on  a  very  extenfive  fcale,.  announced  to  the  pub- 
lic, that  the  genius  and  perfeverance  of  earl  Stanhope  had 
overcome  every  difficulty  ;  and  that  accordingly,  the  various 
procefFes  of  the  Itereotype  art  had  been  fo  admirably  con- 
trived, combining  the  moil  beautiful  fimplicity,  with  the 
xnoft  defirable  economy,  the  ne  plus  ultra  of  perfe6lioD, 
with  that  of  cheapneia,  as  to  yield  encouragement  to 
the  public  for  looking  forward-  to  the  happy  period  when 
an  application  of  tius  valuable  art  to  the  inanufa6ture 
of  hookM  would  be  the.  means  of  reducing  the  price  of  aU 
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itandard  worksi  at  leaft  thirty^  and  in,  many  c»fieg  forty*  per 
cent* 

In  1804,  Mr.  Wilfon  offered,  upon  certain  terms  advan- 
tageous to  himfelf,  the  ftereotype  art  to  the  univerfity  of 
Cambridge,  for  their  adoption  and  ufe  in  the  printing  of 
bibles,  tenaments,  and  prayer-books.  Some  differences  be- 
tween the  (yndics  and  the  printer  caufed  the  contra^  to  be 
difiblved.  Into  thefe  difputes  it  is  not  our  bufinefs  to  enter ; 
it  will  be  fufficient  to  add,  that  at  prefent,  at  Oxford  as  well 
as  at  Cambridge,  the  ftereotype  art  is  adopted,  and  thou- 
fands  of  bibles,  &c.  ilFue  annusuly  from  their  preffes,  printed 
on  that  plan* 

The  pradice  of  ftereotype  printing  is  readily,  defcribed : 
a  page  of  any  work  is  fet  up  m  the  ufual  mode  of  printing* 

ifee  the  article  Printing,*)  from  which  a  mould  of  pUfter, 
imllar  to  plafter  of  Paris,  is  taken  off,  and  from  this  a  plate 
in  type  metal,  from  which  the  ftereotype  print  is  worked* 
Of  courfe  the  whole  is  fet  up  in  diftino:  pages,  which  are  to 
be  put  together  in  the  ufual  way  before  a  meet  is  worked  at 
prefs. 

It  is  evident,  therefore,  that  the  beautiful  fpecimens  of 
ftereotype  printing  fometimea  exhibited,  and  which  have 
induced  many  per^ns  to  afcribe  that  merit  to  the  art,  does 
not  in  reaUty  belong  to  it.  A  ftereotype  plate  is  a  fac 
fimile  of  the  page  from  which  it  was  taken,  and  confe« 
quently  cannot  exceed  in  beauty  the  original  type.  Stc» 
reotype,  therefore,  can  give  no  additional  beauty  to 
printing :  this  depends  on  the  tafte  of  the  letter-founder* 
and  the  care  of  the  preffmen.  Thofe  who  produce  fine 
fpecimens  of  ftereotype  printing,  could  alfo  give  others 
equally  good  with  the  moveable  types  from  which  the  plates 
are  caiL 

The  metal  of  which  the  platen  are  to  be  caft  is  a  com« 
pound  of  regulus  of  antimony  and  hard  lead,  or  tea-cheft 
lead.  The  general  method  of  mixing  the  metal  is  to  take 
one  hundred  weight  of  regulus  of  antimony,  and  break  it  into 
fmall  piece?,  feparating  from  it  all  duft  and  dirt,  and  then 
add  to  it  from  five  to  eight  hundred  weight  of  hard  lead» 
according  as  the  metal  is  required  to  be  more  or  lefs  hard. 
The,  lead  is  to  be  melted  over  a  flow  fire,  and  when  melted» 
and  the  fcum  taken  off,  the  regulus  is  to  be  put  in.  To 
every  hundred  weight  of  lead  may  be  added  a  pound  or  two 
of  block-tin,  but  this  is  not  neceifary. 

In  cafting  the  plates,  as  in  every  other  cafting,  a  mould 
muft  firft  be  made,  fo  as  to  form  the  coimterpart  of  the  orL' 
ginal  type.  The  fubftaace  required  for  this  muft  be  of  fo 
delicate  a  texture  when  foft,  as  to  be  capable  of  receiving  an 
imprefiion  from  the  fineft  lines :  and  when  dry,  it  muft  be 
capable  of  bearing  the  a6lipn  of  melted  /netal.  Thefe  mia- 
lities  will  be  found  in  gypfum  or  plafter  of  Paris.  Gyplum 
in  the  rock,  as  it  is  caUed,  which  is  the  beft,  is  plentiful  in 
Nottinghamfhire.  It  has  been  obferve^d)  that  this  fubftance, 
when  pulverized  and  mixed  with  water,  foon  becon^s  very 
hard,  and  will  bear  almoft  any  degree  of  heat ;  but  it  con* 
trads  when  expofed  to  fire,  and  is  liable  to  warp.  It  is  alio 
extremely  difiicult  to  expel  the  air  and  moifture  which  it 
rapidly  abforbs,  and  tenaciouily  retains.  Thefe  are  deieds 
refpe^^ing  the  procefs  of  cafting,  which  require  to  be  cor- 
reded  by  compoundmg  it  with  other  fubftaiiioes.lefs  abfbrbr 
iog  than  itfelf.  But  whatever  be  added  to  it  muft  be  capai** 
ble  of  a  fijie  furface,  fo  as  to  prefer ve  a  perfed  polifti,  o^ 
the  plate  to  be  caft.  The  following  procefs  has  been  m* 
conunended:  diffolve  a  quantity  of  common  whiting  in  a 
tub  of  clean  water,  and  make  it  of  the  confidence  of  what 
is  generally  ufed  in  white-waftiing.  Mix  the  plafter  vrith 
thw  foliation,  and  it  will  contiiaa  but  little  from  the  bf  at ; 
the  ^  and  the  o^oifture  will  ,^e  exp^ed.with  gieal^r  eafe^ 
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and  die  mould  will  not  be  fo  liable  to  crack  as  the  plafter 
Ipould  alone. 
In  making  a  perfeA  mould  for  the  page  tb  be  caft,  a 
of  caft-iron  muft  be  preparedi  nearly  half  an  inch 
wider  and  longer  than  the  page  or  pages  locked  up  in  the 
chafes.  The  frame  determines  the  thicknefs  and  Itrength  of 
tke  mould,  and  requires  to  be  nearly  an  inch  deep.  To  this 
maft  be  added  four  cubic  pieces  of  metal,  whofe  height 
Aonld  be  exafkly  four-fifths  of  the  height  of  the  letters. 
On  the  height  of  thefe,  the  thicknefs  of  the  ftereotype  plate 
depends.  The  pages  in  the  chafes  are  now  to  be  laid  flat 
iqMQ  the  moulding  table,  and  the  letter,  if  neceffary,  is  to 
be  pUued  down  to  an  even  furface.  In  the  openings  of  the 
four  comers  of  the  page  are  to  be  placed  the  four  pieces  of 
netal»  on  which  the  frame  is  to  relt  when  laid  over  the 

To  prerent  the  adhefion  of  the  plafter,  it  will  be  necef- 
iary  to  oil  the  face  of  the  page  with  a  foft  brufh ;  then  take 
a  quantity  of  the  white-wafh  into  a  wooden  bowl,  and  add 
to  It  fo  much  fine  plafter  as  wilt  make  it  into  a  thin  pafle. 
When  reduced  to  an  equal  confiftency,  apply  it  to  the  face 
of  the  letter  with  a  painter's  brufh,  fo  as  to  ml  every  cavity, 
and  then  pour  on  the  remainder  of  the  plafker  to  fill  the 
firame.  When  beginning  to  harden,  ftrike  off  the  fuoer- 
Booos  plafier  with  a  flraight  metal  rule,  and  the  back  ot  the 
■Dttld  will  be  fmooth  and  regular.  The  mould  is  next 
to  be  fepanted  from  the  page,  and  to  be  dried  in  an 


moveable  type.  This  is  very  praAicable,,  and  only  requires 
the  letters  to  be  cut  fquare,  fo  that  the  type  may  exa^y 
fit  the  place.  In  this  way  a  letter,  a  word,  or  even  a  line, 
may  be  taken  out  and  correded  without  injuring  the  plate. 
The  plate  is  now  ready  for  the  prefs,  and  may  be  Isud  on 
blocks,  and  fattened  down  with  a  flip  of  brafs  and  a  fcrew. 
With  refpe6k  to  the  advantages  to  be  obtained  by  the 
ftereotype  over  the  common  mode  of  printing,  it  may  be 
obferved,  that  the  calculations  of  Mr.  Wilfon,  already  re- 
ferred to,  of  an  a&ual  faving  of  30  or  40  per  cent,  feem  to 
have  been  much  over-rated.  Mr.  Brightly,  who  pra6tifed 
the  method  of  ftereotype  for  fome  years,  having  made  fe- 
veral  eftimates,  and  being  himfelf  \  printer  as  well  as  pub* 
lifher,  could  have  no  inducement  to  give  an  ei^ggerated 
flatement  on  either  fide  of  the  queflion,  feems  to  doubt  if 
there  be  anv  faving  whatever  by  the  new  procefs.  Among 
others,  be  has  given  the  eftimate  ef  the  expences  of  a  work 
printed  in  both  ways,  equal  to  twenty  (heets  odavo,  of  which 
1000  copies  &re  fold  annually.  Here  he  aifumes,  that  in  the 
common  mode,  the  4000  copies  muft  be  worked  at  once,  but 
according  to  the  ftereotype  plan,  500  copies  aie  to  be 
worked  every  fix  months,  to  fave  the  intereft  of  money. 
Suppofing  the  paper  in  both  cafes  to  be  thirty  fhillings/tfr 
ream,  the  calculation  is  as  follows : 


Prict  of  ComtttM  Printing, 


In  caftinff  the  plates,  the  dried  mould  is  to  be  laid  in  a  pan 
about  two  mches  deep,  vrith  the  face  upwards,  and  a  fmall 
awveable  fcrew  is  to  be  placed  at  each  fide  or  end  of  the 
pan  to  fumifh  a  prefs  on  the  frame  which  contains  the  mould, 
and  prevent  the  rifing  up,  and  the  metal  is  applied  over  the 
mould  in  the  pan,  and  carried  to  the  oven,  in  which  it  fhould 
lemain  from  one  to  two  hours,  to  acquire  an  equal  degree  of 
heat ;  for  on  the  principle  of  equal  temperature  between  tbe 
metal  and  moulds,  the  fuccefs  of  the  operation  wholly  de« 
pcndt.  And  unlefs  the  oven  be  kept  fumciently  hot  to  raife 
the  temperature  of  the  moulds  to  that  of  the  melted  metal, 
the  esperiment  cannot  f ucceed. 

Such  is  the  finenefs  of  the  compofition  of  the  moulds,  and 
fnch  the  accuracy  of  the  procefs^  that  plates  may  be  cafl  from 
the  fioeft  engravings  as  perfeA  as  the  copper-plate  itfelf, 
and  might  be  worked  in  the  fame  manner,  could  it  be  cleaned 
after  each  operation  with  the  fame  facility,  and  if  the  metal 
did  not  difcolour  the  paper.  Wood*cut8,  ornaments,  &c. 
are  caft  in  the  fame  manner,  perfe^y  corre^.  The  art  has 
aUb  been  applied  to  the  printing  of  mufic. 

When  the  pages  are  returned  from  the  foundery,  they 
nqniie  to  be  thoroughly  cleaned ;  for  if  the  oil  be  luffered 
to  remain  on  the  letter,  it  will  not  only  be  difagreeable  to 
diftribiite  and  compofe,  but  the  dirt  which  adheres  to  it  will 
fpoil  the  next  mould  to  be  made  from  it ;  hence  it  is  necef- 
lary  that  the  letter  be  thoroughly  cleaned  with  boiling  water 
and  a  bmfh,  which  increafes  the  expences  attached  to  this 
art  very  coofiderably. 

After  a  plate  has  been  cafl,  a  few  fmall  imperfe^ont  vrill 
btqpendf  be  difoovered ;  fuch  as  that  the  eye  of  the  «,  or 
fianlar  letters,  may  have  been  full  of  dirt  when  the  mould  has 
been  taken ;  of  courfe  the  plate  will  exhibit  thofe  parts  filled 
with  metal,  which  now  require  to  be  correded.  A  workman, 
called  %pkhert  takes  the  plate,  and  after  clearing  it  of  aU 
fvperfluous  metal,  pulls  a  proof,  marks  the  dereds,  and 
pooeeds  to  make  the  requifite  alterations  in  a  manner  that 
will  now  be  eafilv  underftood.  If,  in  the  courfe  of  the  work, 
asy  damage  be  done  to  the  plate,  or  any  letter  or  word  be 
biokeo,  UK  picker  cuts  it  out,  and  inferts  in  its  plaoe  a 


Compofition 
Reading 
Prefs- work 


£    t. 

14    o  o 

3  10  o 

24    o  o 


Other  expences  and  profits 


One  hundred  and  fixty  reams  of  paper 


Intereft  of  money  for  the  firft  half  year 
Ditto  for  the  fecond  half  year 
Ditto  for  the  third  half  year 
Ditto  for  the  fourth  half  year 
Ditto  for  tbe  fifth  half  year 
Ditto  for  the  fixth  half  vear 
Ditto  for  the  feventh  half  year 
Ditto  for  the  eighth  half  year 


4« 

10 

0 

20 

15 

0 

6z 

5 

0 

240 

0 

0 

302 

5 

0 

7 

II 

0 

6 

12 

•4 

5 

13 

3. 

4 

H 

44 

3 

15 

6 

2 

16 

74 

I 

"7 

9 

0 

18 

104 

33<5 

4 

6 

Pria  of  Surtoiype. 

Compofition,  allowing  one-fifth  extra  (fee  above)  16  16  o 

Reading            -            -            -            -  3  10  o 

F^fs^work  for  five  hundred  copies,  fourth  extra  3  15  o 


Other  expences  and  profits 


Cafting  plates 


Twenty  reams  of  paper 


Intereft  for  fix  months 


13 

1 
I 

0 
6 

36 
50 

a 
0 

6 

0 

86 
30 

a 
0 

6 

0 

116 

a 

2 
18 

6 
6 

Zt 
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Brought  forward         .  -  . 

Coil  of  the  fird  five  hundred,  fecond,  and  1 
of  each  fubfequent  five  hundred,  will  be  > 
38A5J.  3^.  ...        3 


119     I     o 
267  16     9 


386  17     9 
336    4    6 


Common  printing  •  .  - 

ff  '  

Balance  againft  ft  erect  ype,  after  four  years          50  1 3     3 

The  next  edition  of  four  thoufand  copies")         ^  ^ 

by  common  printing  Will  coft  as  before    j  ^^  ^ 

Ditto  on  ftereotype  eight  times  38/.  ^x.  3^/.  306  2     o 


Balance  in  favour  of  ftereotype  in  the  7 
fecond  edition  -  -  -     3 


30 


Hence  it  appears,  tliat  it  will  require  more  than  ten  years 
to  clear  the  ex  pence  of  the  plates  only,  and  after  that  it  will 
yield  a  profit  of  30/.  2s,  6d,  on  every  fubfequent  edition  of 
4000  copies* 

From  the  foregoing  eftimate,  and  feveral  others  given  by 
the  fame  author,  which  are  not  more  favourable  to  the  new 
mode  of  printing,  other  advantages  mult  be  looked  for  than 
thofe  which  refult  from  pecuniary  favings  ;  but  new  difco- 
veriet  may  render  the  procefs  more  economical  than  it  is  at 
prefent :  thus,  if  the  paees  could  be  caft  fo  true,  that  they 
might  go  to  prefs,  and  be  worked  with  the  fame  eafe  and 
expence  as  moveable  types ;  and  if  a  fubilitute  could  be 
found  for  oiling  and  brufliing  the  pages  fo  as  not  to  wear 
the  type,  or  increafe  the  labour  of  the  compofitor,  more  de- 
cided advantages  would  refult  from  the  introdudtion  of  fte-^ 
reotype  z  fuch  as  the  following. 

I  ft.  On  books  publifhed  in  parts  or  numbers.  Purchafers 
frequently  take  in  the  early  parts  and  leave  off,  by  which  the 
fets  become  broken  and  uneven,  and  a  great  lofs  is  incurred 
by  the  wafte  of  paper.  This  might  be  prevented  by  ftereo- 
type, which  fo  remarkably  facilitates  the  perfediing  any 
parts  or  numbers  that  are  found  deficient. 

2dly.  On  new  books  of  doubtful  fale.  The  plan  of  calling 
plates  would  not  involve  an  expence  of  more  than  fixpence 
for  an  odavo  page,  befides  the  metal,  which  will  ftill  r^am 
its  value.  So  that  a  hundred,  cr  a  lefs  number  of  copies, 
miffht  be  ftruck  oft*  to  afcertain  the  opinion  of  the  public 
If  It  did  not  fell,  the  lofs  on  a  work  of  2a  fheets  would  not 
be  more  than  about  8/.,  befides  the  compofition  ;  but  if  500, 
or  750  copies  were  printed  in  the  common  way,  and  not  fold, 
the  lofs  would  be  from  30/.  to  40/. 

3dly.  The  principal  advantage  is  unqueftionably  on  ftock 
booksy  whether  bibles,  prayer-books,  or  fchool-books^  par- 
ticularly works  of  arithmetic,  and  other  branches  of  mathe- 
matics. Thefe,  by  means  of  the  ftereotype,  may  be  brought 
to  perfe6i  accuracy  ;  and  having  once  attained  to  that  ftand- 
ard,  may  be  kept  fo  without  the  pofiibility  of  deviation  :  for 
this  excellence,  the  public  would  not  grudge  even  an  extra 
price. 

STEREOXYLON,  in  Botany 9  from  rie«»?>  ^ard  and 
JiBdf  and  |i/Xoy,  woadf  a  name  given  by  Ruix  and  Pa  von  in 
their  Flora  Peruviana^  to  the  genus  which  had  long  before 
been  called  by  Linnaeus  Escallonia,  (fee  that  article,)  in 
honour  of  one  of  their  diftinguiflied  botanical  countrymen. 
Of  this  prior  appropriation  of  the  genus,  they  feem  not  to 
have  been  aware.  Poiret,  however,  in  Lamarck's  Di6iion- 
ary»  y.  7. 4349  has  followed  their  error,  and  defcribed  eleven 
^eciee  of  the  genus  in  queftion,  all  natives  of  Peru  or  Chili, 
Vi  cold,  moift,  fludyi  iometimes  very  elevated,  fituationi. 


Their  habit  is  (hrubby  ;  their  leaves  fimple,  more  or  lefs  oral 
or  obovate,  finely  or  coarfely  ferrated ;  Jlowert  white  or  red, 
fometimes  fragrant ;  young  hranchesy  and  budsy  often  refi- 
nous,  aromatic,  or  bitter. 

STERILE  Lands,  in  jigrlculture^  thofe  forts  which  are 
unprodudive  in  confequence  of  their  *  particular  nature  and 
qualities  ;  or  which  contain  only  fmall  portions  of  nutrient 
foluble  matters  in  their  compofitions. 

In  the  examination  of  the  conftituent  parts  or  matters  of 
fterile  lands,  in  the  intention  of  ameliorating  and  improving 
them  in  regard  to  their  fertility,  any  fort  of^ component  ma- 
terial, which  is  known  as  a  caufe  of  barrennefs  or  unproduc- 
tivenefs,  ftiould  be  well  and  carefully  attended  to  and  con- 
fidered  ;  and  if  the  whole  of  their  compofition  can  be  nicely 
compared  with  that  of  fome  good  and  predu6kive  lands,  ia 
nearly  the  fame  fituation  and  vicinity,  the  differences  in 
the  component  fubftances  of  them  may,  in  different  in- 
ftances,  point  out  the  moft  proper  and  ready  methods  of  im- 
proving them. 

Where  Lands  of  this  fort  become  fo  in  confequence  of 
their  too  ftiff  clayey  nature,  they  may  be  improved  and 
brought  into  a  produ^ive  fituation  by  the  ufe  and  appli* 
cation  of  fandy,  earthy,  calcareous,  marly,  and  other  fimi- 
iar  matters.  Where  lands  are  deficient  in  fertility,  on  ac» 
count  of  their  abounding  too  much  in  calcareous  matter, 
they  may  be  greatly  improved  and  rendered  more  fruitful  by 
the  putting  of  fandy  or  clayey  materiala  upon  them^  Whei« 
lands  are  unprodu6iive,  in  confequence  of  abounding  too 
much  in  fandy  matters,  they  may  be  improved  in  their  tex- 
ture and  other  qualities,  as  well  as  rendered  more  capable  of 
producing  good  crops,  by  the  applying  clay,  clayey  mark, 
and  earthy  vegetable  materials  to  them.  The  application  of 
peaty  or  turfy  matters  over  the  furfaces  of  light  burning 
fandy  lands,  has  been  found  to  be  attended  witn  inunediate 
and  permanent  good  effe6ls  in  many  inftances..  Where  lands 
are  fterile  in  their  nature,  from  containing  too  great  quanti- 
ties of  ferruginous,  ochry,  or  faHne,  irony,  and  acid  matters 
in  their  compofitions,  they  may  be  greatly  benefited  in  their 
produ^venef&by  the  ufe  of  quicklime  in  fuitable  proportions. 
In  lands  of  otherwife  good  qualities  and  textures,  which  were 
infertile  from  containing  too  large  proportions  of  the  ful-» 
phate  of  iron,  it  has  been  found  that  they  have  been  rendered 
productive,  by  having  quicklime  laid  over  the  furfaces  of 
them,  as  that  fubftaoce  has  the  property  of  converting  thia 
fort  of  fulphate.  or  ritriolated  iron  into  a  manure^  which 
ferves  as  the  food  of  the  plants  upon  themv 

Where  lands  become  infertile  from  the  deficiency  of  earthy^ 
vegetable,  or  animal  matters,  the  obvious  means  of  removing 
it  IS  the  free  ufe  of  fuitable  fubftances  of  the  manure  kind 
in  proper  proportions.  Where  the  excefs  of  vegetable  or 
other  fuch  matters  caufes  improprieties  in.  the  growths  of 
the  crops,  it  is  capable  of  being  reduced  readily  by  the  prac- 
tice of  burning,  or  of  being  altered  and  improved  by  the 
fuitable  application  of  proper  earthy  materials  of  difierait 
kinds. 

Where  boggy,  peaty,  moory,  or  marfhy  lands  are  to  be 
improved  in  their  fertility  and  produdUvenefs,^  the  firft  fteps 
to  be  taken  for  the  purpofe  are  moftly  thofe  of  properly  in- 
dofing  and  drawing  off  the  fuperabundant  moifture  or  wet- 
nefs,  both  of  which  greatly  contribute  to  thefe  ends ;  and  the 
latter  promotes  the  growth  of  all  forts  of  nourifhing  kinds 
of  plants,  by  the  removal  of  injurious  ftagnant  moifture. 
Some  foft  black  peaty  kinds  of  land,  which  have  undergone 
this  laft  operation,  are  not  unfrequently  rendered -fertile  and 
produftive,  merely  by  the  application  of  fandy  or  clayey 
matters  over  their  furfaces  in  due  proportions  ;  and  repeat^ 
ing  them  as  thcit  may  be  a  neceffity.    Where  Eich  peaty 

landa 
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hoods  are  of  a  four  acid  nature  and  quality,  or  contain  f|;r- 
fuffinousy  ochqry  and  faline  matters,  the  ufe  of  lime,  or  other 
cakareous  materials  in  fufficient  quantities,  is  indifpeufably 
neceflaiy  for  bringing  them  into  a  proper  Hate  of  culture, 
and  for  rendering  them  produ6live,  either  in  the  arable  or 
ffrafs  ftate.  When  they  abound  with  ligneous  matters,  and 
different  coarfe  vegetable  produ6ls,  which  prevent  their  being 
made  produ6live,  they  are  to  be  removed  or  reduced  by 
baming  the  fuperficial  parts ;  in  which  lafl  cafe,  the  aihes 
thus  afforded  may  fupply  earthy  materials  fuited  to  the 
iaiproTement  of  the  texture  and  other  qualities  of  fuch 
lands. 

In  ihorty  in  this  bufinefs  the  farmer  (hould  conftautly  fol- 
lowr,  as  much  as  he  poflibly  can,  the  leffons  and  methods  held 
out  to  him  by  nature,  in  her  means  of  improving  different 
lands  of  this  fort ;  and  the  refult  of  his  labours  will  be  the 
rendering  them  permanently  more  beneficial  by  their  in- 
creafed  fertility  ;  by  their  requiring  lefs  expence  m  drefiings 
afterwards ;  and  by  the  value  of  the  lands  being  for  ever  after 
greatly  augmented. 

The  particular  nature  and  caufes  of  fterility  in  lands, 
ha^re  been  ftated  and  explained  in  fpeaking  of  foils.     See 

Soil- 
sterility,  formed  ^rom  JleriRtas,  oi  JUriUs,  barren, 
the  quality  of  a.  thing  that  is  barren  ;   in  oppoiition  to 
feetgttiGiy* 

Sterility  was  held  a  grievous  affl!6^ion  by  the  wives  of  the 
ancient  patriarchs,  ^^ture  has  annexed  fterility  to  all  mon- 
ftrous  productions,  that  the  creation  might  not  degenerate. 
Hence  the  fterility  of  mules,  &c. 

Women  frequently  become  fterile  after  a  mifcarriage,  or 
a  difficult  labour,  by  reafon  the  uterus,  or  fome  other  of  the 
genital  parts,  are  injured  thereby, 

STERIPHA,  in  Botany,  fo  named  by  Dr.  Solander 
£rom  rm^iy  in  allufion,  perhaps,  to  the  mean  and  dry  integu- 
ment of  its  fruit,  which,  though  at  firft  fight  refembling  a 
berry,  proves  unprofitable,  in  that  refped,  to  the  gatherer. 
— Gxrtn.  V.  2.  8 1,  t.  94. —  Clafs.and  order,  Pentandria 
Digyma, 

This  is  no  other  than  Dichondra  of  Forfter.  (See  that 
article*)  Gaertner  fpeaks  of  it  as  a  very  diftind  and  fingu- 
lar  genus,  having  the  habit  of  Stbihorpia  europsa^  but  in  the 
number  of  its  parts  of  fru6lification,  nearly  agreeing  with 
Scbreiira*  Now  it  happens  that  the  Schrebera  sdluded 
to  is,  as  we  have  faid  in  its  proper  place,  merely  a  Cufcuta, 
gfowing  on  a  Myrica^  Whether  Solander  or  Gaertner  made 
this  allufion  to  it,  they  could  only  have  in  view  its  artificial 
chacaders  and  place  in  the  Linnsean  fyftem,  for  the  plant 
itfelf  was  At  that  time,  unknown  to  them. 

STERIS,  a  Linnsean  name,  of  whofe  meaning  or  appli- 
cation we  have  no  information  ;  nor  is  it  a  matter  of  any 
confequence,  the  plant  which  bears  this  name,  S^javana, 
Linn.  Mant.  8.  and  54,  being  the  fame  with  Nama  xeyianica, 
Unn.  Sp.  PI.  327,  and  in  fad  a  fpecies  of  Hydrolea. 
See  that  article  ;  fp.  4. 

STERKEL,  J.  F.  X.  Mate,  in  Biography,  firft  cbapel- 
snafter  to  the  ele6ior  of  Mentz,  was  born  at  Wurtzburg  in 
I743>  ^"^^^  ^"^^  ^^^^y  ^^  ^^^  expence  of  his  patron  in  1781, 
where  he  chiefly  refided  at  Rome  and  Naples,  in  which  cities 
he  was  much  elteemed  for  his  amiable  charader.  He  formed 
his  ftyle  on  the  tafte  of  the  Italian  fchool,  to  which  he  has 
conftantly  adhered. 

Befides  many  compofitions  for  the  harpfichord  and  piano 
forte,  which  he  produced  in  Italy,  he  compofed  at  Naples 
the  opera  of  <<  Farpace*'' 
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In  17S2  he  returned  to  Germany,  and  the  next  year 
publifhed  at  Vienna,  we  think  his  heft  and  moft  pleafing  work, 
'<  Six  Sonatas  for  the  Piano  Forte  or  Harpfichord,  accom- 
panied  by  a  Violin  and  Violoncello  obligati,  dedicated  to  his 
moft  eminent  Hi^hnefs  the  Elector  of  Mayence.  Op. 
XVII."  Thefe  fonatas,  when  well  accompanied,  are  ex- 
tremely  interefting  and  amufing.  The  abb£  Sterkel  there,  as 
in  all  his  compofitions  for  keyed  inftruments,  has  manifefted 
that  he  did  not  vifit  Italy  unprofitably  ;  his  produdions, 
though  not  very  laboured  or  learned,  are  full  of  fpirit,  tafte, 
and  pleafing  pafl'ages  ;  and  he  has  not  only  coUed^ed  all  the 
vocal  flowers  of  the  greateft  opera-fingers  of  the  prefent 
times,  but  fcattered  them  liberally  through  his  works.  His 
violin  accompaniments  generally  confift  of  paflages  of  effe^f 
and  fuch  as  give  importance  to  the  player.  Indeed  his  pieces, 
though  not  very  original,  are  lefs  tinftured  with  Bachifm, 
or  Haydnifm,  than  thofe  of  his  countrymen  who  have  not 
vifited  Italy  ;  and  though  lefs  folid,  and  lefs  his  own  pro- 
perty than  thofe  of  many  modem  compofer8,yet  they  are  more 
eafy  to  execute,  and  more  intelligible  to  unlearned  readers. 
We  have  been  allured  by  fome  of  his  fcholars,  that  he  played 
on  the  clavichord  and  piano  forte,  with  fuch  tafte,  exprefiion,. 
and  chiarchfcurOf  as  few  performers,  except  Emanuel  Bach^ 
ever  arrived  at. 

STERLING,  a  term  frequent  in  the  Englifh  commerce. 
A  pound,  ftiilling,  or  penny  fterling,  fignifies  as  much  as  a 
pound,  ftiilling,  or  penny,  of  lawful  money  of  England,  as 
fettled  by  public  authority. 

Antiquaries  and  critics  are  greatly  divided  as  to  the  origin 
of  the  word  fterling.  Buchanan  fetches  it  from  the  caftle  of 
Striveling,  or  Stirling,  in  Scotland,  where  a  fmali  coin  was 
anciently  ftruck  ;  that  in  time,  according  to  him,  came  to 
give  name  to  all  the  reft.  Camden  derives  the  word  from 
eafterling,  or  efterling  ;  obferving,  that  in  the  reign  of  king 
Richard  I.  money  coined  in  the  caft  parts  or  Germany 
begun  to  be  of  efpecial  requeft  in  England  by  reafon  of  its 
purity,  and  was  called  eafterling  money,  as  all  the  inhabitants 
of  thofe  parts  were  called  eafterhufirs ;  fome  of  whom,  flcilled 
in  coinage,  were  foon  after,  tiiz.  m  the  reign  of  kia^  John, 
fent  for  over  to  perfed  the  EngUfli  money,  or  reduce  it  to  its 
due  finenefs,  which  was  thence  forwards  denominated  from 
them,  fterhng,  for  eafterling,  or  efterling :  not,  fays  Camden^ 
from  Striveling  in  Scotland,  nor  from  j8lr//a,  a  ftar,  which  fome 
dream  to  have  been  coined  upon  it ;  for  in  old  deeds,  the 
Englifli  fpecies  are  always  called  nummi  ea/ierlingi,  which  im- 
plied as  much  as  good  and  lawful  money,  &c.  Clarke,  in  his 
Connexion  of  the  Roman,  Saxon,  &c.  Coins,  p.  80.  obferveSy 
that  the  Saxon  or  Enghfii  pound  was  called  the  pound  fter- 
ling, becaufe  their  anceftors  brought  it  from  the  moft  eaftern 
parts  of  Europe,  the  ftiores  of  the  Euxine ;  and  that  they 
called  it  libra  e/lerlingorum,  the  pound  efterling  or  fterling, 
to  diftinguiih  it  from  the  Roman  pound,  which,  to  preferve 
the  fame  dtftin6kion>  was  called  libra  occidua,  or  the  wefteni 
pound.  Somner,  again,  derives  the  word  from  the  Saxon 
Jleare,  a  rule  or  ftandard  ;  intimating,  that  this,  as  to  weight 
and  finenefs,  was  to  be  the  common  ftandard  of  all  curreat 
money. 

In  Stow,  and  fome  other  of  our  ancient  writers,  fterling, 
or  eafterling,  is  alfo  ufed  for  a  certain  coin,  in  value  amount- 
ing nearly  to  our  filver  penny ;  and  on  fome  occafions  we 
find  the  fame  word  fterling  ufed  in  the  general  for  a  piece  of 
money,  it  being  obfervable,  that  for  a  good  while  together^ 
there  was  no  other  coin  but  pennies,  with  which  fterlings  or 
eafterlings  were  become  fynonimous  :  much  as,  among  the 
ancients,  the  words  denarius  and  nummus  were  ufed. 

STERUtYQi  in  Geography ^  a  plantation  in  Kennebec  county, 

and 
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and  ftate  of  Mainey  N.  W.  of  Hallowell. — Alfo,  a  townfhip  teath ;  noftrils  linear ;  tongue  pointfed ;  win  jfs  wtrf  long  $  tail 

of  Connecticut,  in  Windham  county,  44  miles  £.  of  Hart-  moiUy  forked.    Twenty-nve  fpecies  of  this  genua  are  enimie^' 

ford;  containing  iioi  inhabitants. — Alfo,  a  townflilp  of  rated  by  Gmelin  :  they  are  modly  inhabitants  of  the  oeean, 

Frapklin  county,  Vermont,  containing  122  inhabitants. —  and  feed  on  fifhes.     Many  of  them  are  found  on  the  fhores  of 

Alfo,  a  town  of  Worcefter  county,  m  Maffachufetts,  in-  large  lakes  and  rivers.     Four  of  the  fpecies  are  common 

eorporated  in  1781,  and  containing  1472  inhabitants;  62  to  our  own  country.     They   breed  among  fmall  tufts  of 

miles  N.E.  from  Worcefter.  ruflies,  and  lay  three  or  four  eggs  of  a  dull  olive  colour^ 

STERLINGVILLE,  a  poft-town  in  Granville  coanty,  fpotted  with  black.     The  birds  belonging  to  this  genus  are 

North  Carolina ;  267  mile?  from  Wafliington.  at  all  times  clamorous  and  gregarious,  but  more  particu* 

STERLITAMATZK,  a  town  of  Ruflia,  in  the  go-  larly  in  the  fpring  of  the  year,  during  the  time  of  ne(Uiog. 

vernment  of  Upha.     N.  lat.  54°  40'.     E.  long.  §;^  94I.  At  this  period  they  affemble  in  large  flocks,  and   their 

STERN  o/a  Shipi  denotes  her  pofterior  face  ;  or  that  adtivity  feems  greatly  increafed,  for  they  repeat  with  eaeer- 

part  which  is  prefented  to  the  view  of  a  fpeftator,  placed  nefs  their  fharp  piercing  notes  fo  inceuantiy,  that  peru>n8 

on  the  continuation  of  the  keel  behind.     It  is  tenninated  cannot  approach  the  pkce  where  they  breed  without  being 

above  by  the  taffarel,  and  below  by  the  counters :   it  is  almoft  Itunned  with  their,  noife.     With  us  the  terns  are 

limited  on  the  fides  by  the  ouarter-pieces  ;  and  the  inter-  migratory,  leaving  our  ihores  regularly  on  the  approach  of 

mediate  fpace  comprehends  the  galleries  and  windows  of  vmter. 
the  different  cabins.  ^ 

Stern,  among  Huntersy  is  the  tail  of  a  wolf,  or  a  grey-  opecies. 

hound.  Caspia.     The  Cifpian  tern  has  its  body  above  of  a 

SxERN-C^^d^.     See  Ch  ASS.  plumbeous-afti ;  beneath  and  neck  white  \  the  bill  is  fcarlet ; 

Sterm-/*^,  aboard  a  Slnp^  fome  faftenings  of  ropes,  &c.  the  frontlet  and  legs  are  black.     It  is  found*  aa  its  fpecific 

behind  the  ftern  of  a  (hip,  to  which  a  cable  or  hawfer  may  name  denotes,  on  tne  Cafpian  fea,  and  is  nearly  two  feet  in 

be  brought  or  fixed,  in  order  to  hold  her  ilern  to  a  wharx,  length.     It  frequents  the  fea-lhoret  and  baokb ;  feeds  on 

Ice.  fmsul  fiih  and  lea-infe£b8»  hovering  over  the  water,  and 

STERN'/Vflnif,   in    Ship'ButldlnSf  the  ftrong  frame  of  fuddenly   darting  into  it  for  its  prey.     The  bill  is  red; 

timber,  compofed  of  the  ftem-poS,  tranfoms,  and  fafhion-  irides  duiky  %  tail  (hurt,  forked ;   quill-feathers  tipt  with 

pieces,  which  forms  the  bafis  of  the  whole  item.  black  ;  the  legs  are  browifh.     There  are  three  varieties : 

Stern -Zr^id!d^/ are  made  of  rope  and  tree-Bails,  and  hang  i.  Crown  blacky  fpotted  with  white;   tail-feathers   with 

over  the  ftern  of  (hips»  to  come  on  board  by  in  very  rough  brown  bars.     It  inhabits  Bombay^  and  is  twenty-one  inches 

weather.  long :  its  bill  is  red  ;  and  legs  black.     2.  Crown  black  \ 

STERV'Mo/lf  in  Sea  Lanfuare^  ufually  denotes  that  part  hind-head  fub-crefted  ;   outer  tail-feathers  white  from  the 

of  a  fleet  of  mips  which  is  m  the  rear,  or  fartheft  a-item,  middle  to .  the  tip ;   the  bill  is  ycUowifh  ;    and  the  len 

as  oppofed  to  tead-rnqfi.  black.     It    inhabits    China,    and  the    Sandwich   iflan£. 

SrmH'Pofi,  in  a  Ship,  a  great  timber  let  into  the  keel  at  3-  The  bill  in  this  is  white  ;   frontlet  varied  black  and 

the  ftern  of  a  (hip,  fomewhat  floping,  into  which  are  fattened  ^^^^  '»  ears  black  ;  back  and  wings  cinereous  ;  quill  and 

the  after-pUnks  5  and  on  this  poft,  by  iu  pintle  and  gud-  tail-feathers  tipt  with  black. 
gcons,  hangs  th^  rudder.  Cayansnsis  ;  Cayenne  Tern.    Cinereous ;  the  featfaera 

It  is  ufually  marked,  like  the^m,  (which  fee.)  with  a  ?^?f ^ T^N'^l!^ '  ^""^^^  ^^^  ?^^  7^^'^^  the  hmdJiewl 

{bale  of  feet  from  the  keel  up^rds,  in  order  to  afcertain  "  ^J*^^'     ^^  ^""^^'^i  ^?y*^°"£;  ^^  ''n^^^u  T^^*  ^^'  !, 

the  draught  of  water  at  that  part  of  the  veflel.     The  dif-  ,    SuRINamensis  ;  Sunnam  Tern.     Bill,  head,  neck,  ajid 

ficultyo? procuring  a  ftem-poft  of  fufficient4>readth  in  one  ^"J^^i  ^'^J^^  ^    back,  wm^s,  and  tail,    cinereous,    belly 

piece,  has  introduced  the  pradice  of  fixing  an  additional  ^^^*^/   l^S\  «<*•     It  inhabits   Surmam,    and  »  about 

piece  behind  it,   which  is  ftrongly  bolted  to  the  former.  ^"£5"  ^^^^^^  ^""^o     .     m  oi    1       u         u      1.    , 

The  hinges,  which  fupport  thi  rudder,  are  accordingly  .  Fuliginosa  ;    Sooty  Tern.     Bbck  ;   beneath,  cheelu, 

fixed  to  this  latter,  which  is  alfo  tenoned  into  the  keel,  and  f'^?'^^  *"^  ^^?^«  ?^  ^^^  f^  *^?  tail-feathers,  white.     It 

denominated  the  back  of  the  poft.     It  is  half  the  breadth  {"^^abits  the  AtlanUc  and  Antardic  feas,  and  is  fixteen  mchea 

of  the  ftem-poft  at  the  keel,  but  diminifties  gradually  to-  ^""."f- .  ^^^  ^'^.  ^^^^^^J  ^  ^^^ '  ^^^ ^ul!^^**?!*' 

wards  the  upper  end,    where  it    is    oncthi^  narrower.  ^"'^  ^^"T  *?^  ^»°^^  ^P^'* '   ^"^^"^  taiLfeathera  white. 

The  ttern-poft  is  ftrongly  attached  to  the  keel  by  a  knee,  ^*^5P^  *^  ^'^^  ^*P'   ^  .         ^  _. .  ,  .„        .    , 

ofwhichonebranchextendsalong  the  keel,  being  fcarfed  ^  African  a  ;    African    Tern.     White ;    bill    and    legs 

and  bolted  to  the  dead-wood,  and  fore-locked  under  the  ^'*^>5  crown,  win^s,  and  tip  of  the  tail,  fpotted      It  is  an 

keel,  while  the  other  branch  inclines  upwards,  and  cor-  ^^'^*"  ^''^/  ^"^."/^"u  ^^  ^^^ v^  ^"^  ^'  .^"^f  ^^*- 
-  -                           -  r.      .  '  "pjjg  crown  IS  fpotted  with  black,  the  wings  with  brown. 


modate  the  paflengers.     Falconer.  ^^^^^  \^^^  ^^  ^j^j^^   '  I^  ^^^^^  ^^  ^y,^  ,  ^^  its'eggg 

Stern-^^^,  in  Sea  Language^  the  movement  by  which  a  arc  excellent  food, 

ftiip  retreats,  or  falls  backward,  with  her  ftern  foremoft.  Philippina  ;  Philippine  Tern,    Qaret-grey  j  cap  white; 

SxERN-^tfjr,  To  make.     See  Make.  band  through  the  eves,  wings,  tail,  bill,  and  legs,  black. 

STERNA,  the  7Vnf»  in  Ornithology ^  a  genus  of  birds  of  It  is  found  on  the  mores  ot  the  Philippine  iilandss  and  it 

the  order  Anferes,  of  which  the  generic  charaAer  is :    Bill  about  twice  as  large  as  the  common  fwallow. 

fubulate,  ftraightifli,  pointed,  a  uttle  comprefled,  without  Simplex  ;  Simple  Tern.    Above  plumbeous )  beneath, 

crown. 


STERNA. 


crown*  greater  and  middle  wing-corerts,  white ;  band  be- 
hind the  ears  and  quill-feathers  black.  A  variety  has 
the  bill  and  legs  black.  It  inhabits  Cayenne;  and  is 
fifteen  inches  long.  The  bill  and  legs  are  red;  fome  of 
the  wing-coverts  edged  with  brown. 

NUfOTiCA;  Egyptian  Tern.  Cinereous;  beneath  white ; 
head  and  neck  with  blackifti  fpots;  orbits  black,  dotted 
with  white.  It  inhabits  Egypt ;  and  is  above  the  iize  of 
a  common  dove.  The  bill  is  black;  and  the  legs  of  a 
fleih  colour. 

'^Camtiaca;  Sandwich  Tern.  White;  back  and  wings 
hoary ;  cap  black ;  front  with  white  fpots ;  quill-feathers 
Uackifliy  with  a  white  fhaft.  The  bill  is  black,  but  yel- 
lowiiK  at  the  tip ;  the  legs  are  black ;  wings  longer  than 
the  tail ;  the  egg  is  of  an  olive-brown,  with  purpiiih  and 
crowded  fpots :  it  is  full  eighteen  inches  long,  and  is  found 
on  the  Kentifh  coaft,  generally  appearing  about  Romney 
in  the  middle  of  Apr$  and  leaving  the  country  in  Sep- 
tember. It  b  rather  common  at  Sandwich,  where  it  was 
firft  noticed  by  Mr.  Boys.  There  are  two  varieties  of  this 
fpecies :  i.  Tail  hardly  forked;  body  variegated;  ears 
with  a  black  fpot.  a.  Above  black,  varied  with  paler 
colours ;  beneath  white ;  tail  forked ;  bill  and  legs  black. 
This  laft  is  found  in  Finland. 

*  HiRUNDO ;  Conmion,  or  Greater  Tern.  The  two 
outer  tail-feathers  are  half  black  and  half  white.  There  is 
a  variety  that  has  black  legs ;  outer  tail-feathers  entirely 
white.  The  greater  tern  is  about  thirteen  inches  from  the 
tip  of  the  bill  to  that  of  the  toes ;  its  breadth,  when  the 
wings  are  fpread,  is  about  two  feet.  It  is  of  a  flender  but 
elegant  form,  which  is  increafed  by  the  beautiful  plumage 
wiui  which  it  is  adorned.  The  back  is  covered  with  a  grey 
mantle ;  the  breaii  is  of  pure  white,  elegantly  conira&ed 
virith  a  large  black  fpot  upon  the  crown  of  the  head,  re- 
fembline  a  hat;  the  bill  and  legs  are  red.  Early  in  the 
fpriog  tuis  fpecies  arrives  on  our  own  coafta,  and  fometimes 
b  feen  a  confiderable  way  from  the  fhore,  in  the  interior 
parts  of  the  country,  hovering  about  the  lakes  and  rivers. 
They  are  obferved  by  failors  during  the  whole  paifage  from 
Britain  to  Madeira.  They  are  the  moit  a£live  fifhers  of  all 
the  aquatic  tribes  ;  iailantaneoufly  darting  upon  the  prey 
which  they  obferve  from  a  great-  height  in  the  air.  After 
having  dived  and  caught  the  booty,  they  as  fuddenly  rife 
again  to  their  former  elevation. 

<The  a^on  of  the  Itomach  which  this  tribe  exhiluts  is 
anuizingly  powerful ;  the  hih  being  fo  completely  digefted 
in  an  hour,  that  they  are  ready  to  fwallow  a  new  meal. 
Thofe  parts  of  the  food  that  are  neareft  the  bottom  of  the 
ftomach  are  difiolved,  and  make  way  for  the  reft,  which 
ban  undergoes  the  fame  procefs. 

Immediately  after  the  arrival  of  this  fpecies  of  the  tern, 
the  pairing  feafon  commences ;  during  which  each  female 
cboofes  a  warm  bed  of  fand,  where  /he  depofits  three  eggs, 
of  a  fize  far  fuperior  to  what  might  be  expe&ed  from  a 
bird  of  her  dimenfions.  The  eggs  of  the  tern  are  of  dif* 
fereot  colours,  fome  grey,  others  brown,  and  fome  of  a 
greenifli  hue.  The  manner  in  which  their  eggs  are  hatched 
18  as  fingttlar  as  their  external  appearance,  for  it  is  accom- 
plilhed  chie£y  by  the  heat  of  the  (un.  If  the  weather  be 
dry  and  warm,  the  female  feldom  hatches  by  day,  but  re- 
{iunes  her  maternal  fundions  regularly  about  the  time  that 
the  influence  of  the  fun  begins  to  decreafe. 

The  young  are  not  all  protruded  at  the  fame,  time,  but 
in  the  order  in  which  the  eggs  were  laid;  and  at  the  interval 
of  a  day  between  each  of  >  the  three  birds.  The  young 
tcms  are .  no  fooner  protruded  from  the  flieU»  than  they 


leave  the  neft,  and  follow  the  parent  bird,  who  fnpplies 
them  with  {ball  morfels  of  the  fifh  upon  which  they  them-' 
felves  feed.  During  the  whole  period  of  incubation,  the 
parent  birds  difplay  great  fblicitude  for  the  fafety  pf  their 
eggs  and  their  young.  Should  a  perfon  at  this  period 
approach  their  neft,  both  parents  dart  down  from  the  air, 
and  flutter  about  him,  uttering  all  the  while  the  moft 
piercing  fcreams,  expreflive  at  once  of  their  fear,  anxiety, 
and  rage.  Thefe  paternal  cares  foon  ceafe ;  the  young 
foon  become  capable  of  pecking  their  own  food  when  pro- 
vided for  them.  For  a  few  days  they  are  fed  by  the  mother's 
bill ;  afterward,  what  food  the  parents  provide,  they  be- 
itow  without  even  alighting  upon  the  ground.  ]^ond  of 
indulging  in  their  aerial  excurfions,  they  drop  down  the 
food  upon  their  young,  that  are  waiting  below  to  re- 
ceive it. 

Terns  are  prorided  with  very  large  wings,  and  from  this 
very  circumftance  the  young  are  not  foon  able  to  fly,  their 
wings  ^lot  being  ftrong  enough  to  acconunodate  them  for 
flight.  In  this  circumftance  they  refemble  the  fWallow, 
which  remains  longer  in  the  neft  than  any  bird  of  its  fize, 
and  leaves  it  more  completely  feathered.  During  this 
period  of  nonage,  the  parent  terns  continue  to  fliower  down 
plentiful  fupplies  of  K>od  to  their  young,  who  at  a  very 
early  period  begin  to  difpute  for  their  prey,  dif playing  that 
infatiable  gluttony  which  charaderizes  their  race.  The 
colour  of  the  firft  plumage  is  a  whitifh-grey ;  the  true 
colour  is  not  obtained  till  after  the  firft  moulting. 

Panayensis  ;  Panayan  Tern.  Beneatli  wmte  ;  crown 
fpotted  with  black ;  wings  and  tail  brown  ;  beneath  paler. 
This  fpecies  inhabits  Panay,  and  is  the  fize  of  the  laft. 
The. bill  and  legs  black. 

CiNBftEA  ;  Cinereous  Tern.  This  fpecies  is  cinereous  ; 
the  head  and  chin  are  black  ;  the  lower  tail-coverts  and 
upper  edge  of  the  wings  white.  It  inhabits  Italy,  and  is 
thirteen  inches  long.  The  bill  is  black ;  legs  red ;  chin 
fometin^s  fpotted  with  white. 

Alba;  White  Tern.  Entirely  white;  the  bill  and 
legs  white.     It  inhabits  the  Cape  of  Good  Hope. 

Obscura  ;  Brown  Tern.  Above  brown,  beneath  white; 
head  b}ack ;  wings  variegated  with  brown  and  cinereous. 
This  is  probably  the  young  bird  of  a  former  fpecies. 

Niora;  Black-headed  Tern.  Body  hoary;  head  and 
bill  b)ack ;  legs  red.  It  inhabits  Europe;  and  is  a  very 
fmall  bird. 

AusTRALis ;  Southern  Tern.  Cinereoiis ;  beneath  grey ; 
firont  yellowifh-white ;  the  quill-featbers  are  white.  It 
inhabits  the  Nativity  iflands ;  and  is  from  feven  to  nine 
inches  long.  The  hill  is  black ;  the  legs  blaQkifli ;  and 
the  conne^iing  membrane  tawny. 

Sinensis;  Chuiefe  Tern.  White;  back,  wings,  and 
tail,  cinereous  ;  crown  with  a  black  band  reaching. as  far  as 
the  nape.  It  iii  habits  China ;  and  is  about  eight  inches 
long.     The  bill  is  black  ;  the  legs  tawny. 

MbtopoIiBUCOS  ;  Hooded  Tern.  Head  and  neck  black ; 
back .  blackifh,  hoary  ;  wings  cinereous ;  front,  body  be* 
neatb,  and  tail,  white.  It  inhabits  Ruffia  and  Siberia ;  ^and 
is  about  nine  inches- lono;.  The  bill  is  yellow,  and  red. at 
the  bafe  ;  the  legs  are  of.  a  fine  faffron  colour. 

*  Mi  NUT  A ;  XscSeT  Tern.  Body  white ;  back  hoary  | 
front  and  eye-brows  white.  It.  is  found  in  divers  parts  of 
Europe  and  America  ;  and  is  the  fize  of  the  laft. 

Striata  ;  Striated  Tern.  White  ;  hind-head  and  nape 
black ;  body  above  and  win^  with  tranfverfe  black  ftreaks. 
It  inhabits  Zealand.  The  bill  is  black ;  the  legs  are  of  ji 
lead  colour. 

ViT. 


S  T  E 

.  ViTTATA ;  Wrejitlied  Tern.  Cinereous  ;  crown  l)lack ; 
furrounded  with  white ;  the  rump,  vent,  and  taily  are  white ; 
the  bill  is  red ;  and  legs  tawny:  A  variety  has  a  cinereous 
tail,  with  white  (hafts.     It  is  found  in  Nativity  ifland. 

Spadicea  ;  Brown  Tern.  Reddifli-brown ;  vent  white ; 
bill  and  claws  black ;  tail  and  (juill-feathers  duiky ;  the 
fecondaries  tipt  with  white.  It  inhabits  Cayenne,  and  is 
fifteen  inches  long. 

FuscATA ;  Duflcy  Tern.  Body  blackifh,  without  (pots ; 
bill  brown,  and  legs  red.  It  is  found  in  the  ifland  or  Hif- 
paniola. 

*  FissiPES.  Black  ;  back  cinereous ;  belly  white  ;  legs 
reddifh.  It  inhabits  in  different  parts  of  Europe  and 
America ;  and  is  about  ten  inches  long. 

STERNATIA,  in  Geography ^  a  town  of  Naples,  in 
the  province  of  Otranto ;  lo  miles  E.N.E.  of  Nardo. 

STERNBERG,  a  town  of  Bohemia,  in  the  circle  of 
Kaurzim ;  lO  miles  S.  of  Kaurzim. — Alfo,  a  county  of 
Weitphalia,  which  takes  its  name  from  an  old  citadel ;  lo 
miles  E.N.E.  of  Lemgow. — Alfo,  a  town  of  Moravia,  in 
the  circle  of  Olmutz  ;  9  miles  N.N.E.  of  Olmutz.  N.  lat. 
49*^40'.  E.  long.  17°  13'. — Alfo,  a  town  of  the  duchy 
of  Wurzburg  ;  6  miles  E.  of  Lauringen. — Alfo,  a  town 
of  Brandenbur?,  in  the  New  Mark  ;  24  miles  S.E.  of 
CuflriB.  N.  lat.  52°  23'.  E.  long.  15^  17'.— Alfo,  a 
town  of  the  duchy  of  Mecklenburg,  fituated  on  a  lake ; 
16  miles  S.E.  of  Wifmar. 

STERNE,  Laurenge,  in  Biography y  the  fon  of  Roger 
Sterne,  a  lieutenant  in  the  army,  and  grandfon  of  Sterne, 
•rchbifliop  of  York,  was  born  at  Clonmell,  in  Ireland,  in 
November  171 3>  put  to  fchool  at  Halifax  in  1722,  and 
entered  at  Jefus  college,  Cambridge,  in  1732,  with  a  view 
to  the  church.  After  he  had  taken  orders,  he  was  prefented 
to  the  living  of  Sutton,  in  Yorkfhire,  through  the  interefk 
of  his  uncle.  Dr.  Sterne,  prebendary  of  York.  In  1741 
he  was  married,  and  by  the  fame  uncle's  intereft  obtained 
a  prebend  in  York  cathedral.  Bv  means  of  his  wife  he  be- 
came pofTefled  of  the  living  of  Stiliington,  where,  and  alfo  at 
Sutton,  the  place  of  his  refidence,  he  performed  duty  for  nearly 
twenty  years.  During  this  time,  as  he  informs  us,  he 
amufed  himfelf  with  book^,  painting,  fiddling,  and  (hooting. 
About  this  time,  the  only  produdion  of  his  pen  was  a  little 
piece  entitled  «  The  Hillory  of  a  Watch-Coat,'*  printed, 
t>ut  not  publiflied,  about  1738,  defcribing  with  humour 
fome  fquabbles  among  the  dignitaries  of  York,  after  the 
manner  of  Swift.  In  17(9  appeared  two  volumes  of  his 
*<  Life  and  Opinions  of  Trittram  Shaadv,"  a  kind  of  pecu- 
liar novel,  which  was  much  read,  and  generally  admired. 
Some  commended  and  fome  cenfured  it.  However,  it  fecared 
profit  to  himfelf,  as  it  was  bought  by  the  bookfellers,  and 
as  it  was  the  means  of  procuring  for  him  the  prefentation  of 
the  curacy  of  Cox  would.  Several  volumes  appeared  in 
fuccefiion,  andthelaft,  or  9th,  in  1766.  This  is  an  eccen- 
tric performance,  formed  upon  the  idea  of  a  kind  of  felf- 
taught  philofopher,  in  the  perfon  of  an  elderly  country 
gentleman,  full  of  odd  and  fingular  notions,  which  he  dif- 
plays  chiefly  in  the  plan  he  forms  for  the  education  of  an 
Only  foR,  commencing  from,  or  rather  before,  his  birth. 
The  work  is  original  in  its  compofition  and  ityle;  and 
abounds  with  a  variety  of  chara6^ers,  obfervations,  and  ex- 
qoiiite  touches  of  the  pathetic,  intermixed  vnth  a  fufficient 
quantity  of  the  indelicate  and  indecorous.  It  was  new  in 
its  plan  and  execution,  and  though  it  has  been  often  imitated, 
nothing  ftri^ly  refembling  it  has  yet  appeared.  To  fay 
more  sK>ott|t  it  is  altogether  needlefs  i  and  to  vindicate  the 
^onfiftency  of  the  ckarafter  of  a  clergyman  with  foch  a 
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work  would  be  an  abfurd  attempt.  In  T768  cur  author 
publifhed  another  work,  entitled  "  Sentimental  Journey," 
in  2  vols.  1 2mo.,  which  exceeded  the  former  publication  in 
popularity.  With  regard  to  purity  and  decorum,  it  is 
chargeable  with  the  fame,  though  perhaps  not  with  equal, 
blemiihes  with  the  former.  In  1760,  availing  himfelf  of  his 
fame,  he  publifhed  two  volumes  of  «*  Sermons  of  Mr.  Yorick," 
and  two  more  in  1 766.  Sterne  had  long  contended  with  a 
tendency  to  pulmonary  confumption,  which  at  length  be- 
came a  confirmed  difeafe,  and  terminated  his  life  in  March 
1768.  He  left  a  widow  and  a  daughter.  The  latter  married 
a  French  gentleman,  and  publifhed,  in  177c,  a  colleAion  of 
her  father's  letters,  in  3  vols,  i2mo.,  to  which  were  prefixed 
"Memoirs  of  his  Life  and  Family."  In  the  fame  year  an 
anonymous  editor  publifhed  "  Letters  fr6m  Yorick  and 
Eliza,"  which  were  regarded  as  an  authentic  correfpondence 
of  Sterne  with  Mrs.  Draper,  an  Eafl  Indian  lady.  We 
regret  that  at  the  clofe  of  this  fketch  of  Sterne's  life  and 
writing?,  we  are  under  a  necefiity  of  adding,  that  his  private 
and  domeilic  charader  did  not  comport  either  with  his 
clerical  profeffion,  or  with  thofe  traits  and  effufions  of 
virtuous  fenfibility  and  benevolence  which  occur  fo  fre- 
quently, and  delight  us  fo  much  in  the  perufal.  of  his 
works. 

STERNEN,  in  Geography^  a  town  of  Switzerland,  in 
the  canton  of  Schwitz,  the  refidence  of  Werner  Stauf- 
fach,  one  of  the  Swifs  patriots,  whofe  wife  was  alfo  cele« 
brated  for  her  courage ;  4  miles  N.W.  of  Schwitz. 

STERNOCLEIDO-MASTOIDEUS,  (flemo-maf- 
toideus  and  cleido-maftoideus  of  Albinus ;  fterno-clairo- 
maftoidien,)  in  Anatomy y  a  mufcle  of  the  head,  fituated 
obliquely  on  the  lateral  and  anterior  part  of  the  neck,  where 
it  makes  a  very  confpicuous  prominence  in  the  living  fub- 
jeft,  and  extending  from  the  upper  edge  of  the  (lernum,  and 
the  neighbouring  part  of  the  clavicle,  to  the  mafiotd  procefs, 
and  the  ridge  of  the  occipital  bone.  It  is  elongated,  flat- 
tened on  the  furfaccs,  about  two  inches  broad,  and  divided 
into  two  portions  below.  It  is  covered  externally  by  the 
latiffimus  colli,  the  external  jugular  vein,  and  feveral  branches 
of  the  cervical  nerves,  being  interpofed.  At  the  upper  part 
it  is  covered,  for  a  fmall  extent,  by  the  parotid  and  the 
ikin.  Its  internal  furface  lies  on  the  flemo-clavicular  joint, 
the  ftemo-hyoideus  and  thyroideus,  and  omohyoideus 
mufcles,  the  internal  jugular  vein,  and  common  carotid 
artery,  the  anterior  branches  of  the  cervical  nerves,  the 
nervus  accefforius,  the  levator  fcapula;,  fplenius  capitis  and 
digaflricus.  The  anterior  edge  extends  fi-om  the  middle  of 
the  upper  bone  of  the  iternum,  where  it  lies  very  near  the 
oppofite,  and  elevates  the  ikin  very  fenfibly,  particularly  io 
thin  perfons,  along  the  fide  of  the  neck,  feparating  more 
and  more  widely  from  the  oppofite  mufcle  as  it  afcends* 
to  the  firont  of  the  maftoid  procefs,  where  it  is  thick  and 
prominent,  and  partly  covered  by  the  parotid  gland.  The 
pofterior  edge  is  thin,  and  a  little  concave,  reaching  from 
the  clavicle  to  the  upper  ridge  of  the  occiput.  The  lower 
extremity  of  the  mufcle  is  divided  into  two  portions  |  an 
anterior  or  internal,  called  the  ftemal ;  a  pofterior  or  ex-> 
temal,  called  clavicular.  The  former,  narrow  and  thkk,  is 
attached  to  the  anterior  and  upper  part  of  the  flemum  : 
the  latter,  much  broader  and  thinner,  is  fixed  to  the  pof. 
terior  edge  of  the  upper  furface  of  the  clavicle,  clofe  to  its 
conneftion  with  the  iternum.  The  ftemal  portion  afcends 
much  more  obliquely  than  the  clavicular ;  hence  the  two 
foon  meet  and  decuilate,  the  latter  being  confiderably  co- 
vered by  the  former.  A  little  diii'edioa  will  generally  fbpa- 
r;ite  them  half  way  along  the  neck}  Qr  more  \  aod  they  are 
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always  fo  f^r  diftind,  that  Albinus  defcribes  them  as  two 
mttfcles.  They  are  confounded  together  aboye,  and  at"* 
tached  to  the  apex  and  outer  furface  of  the  maftoid  prooef8» 
to  the  maftoid  portion  of  the  temporal  bone^  and  to  the  fu- 
perior  curredline  of  the  occiput.  The  fternal  portion  com* 
mences  by  a  ttrong  tendon^  rifing  in  front  of  the  mufcular 
fibres :  the  clavicular  part  originates  by  (hort  aponeurofes. 
The  upper  extremity  terminates  by  a  broad  fbroog  aponeu- 
rofis,  common  to  both  parts ;  thicker  in  front  than  behind. 
All  the  mufcular  fibres  go  obliquely  between  the  apo- 
oeurofes. 

T*he  ftemo-cleido-maftoideus,  by  drawing  the  maftoid  pro* 
ce(s  forwards,  rotates  the  head  and  the  atlas  on  the  axis,  fo 
as  to  turn  the  face  to  the  oppofite  flioulder ;  in  which  effe^ 
it  concurs  with  the  oppofke  fplenius>  and  obliquus  inferior 
^  capitis.  It  will  then  incline  the  head  and  neck  on  the  fter- 
Dum.  When  the  two  slA  together,  the  head  is  not  rotated, 
but  beat,  with  the  neck,  dire&ly  forwards  on  the  ftemum. 
This  operation  of  the  ftemo-cleido-maftoidei  is  more  parti- 
cularly obferved  in  the  recumbent  attitude  of  the  body  {  the 
bead  and  neck  are  then  raifed  in  dire^  oppofition  to  their  gra- 
vity, and  the  re6ii  and  obliqui  abdominis  contradl  to  fix  the 
ftemum  and  ribs,  and  thus  to  render  the  contra^ion  of  the 
ftemo-cleido-maftoidei  more  effe^ual.  In  the  ere6k  attitude, 
the  weight  of  the  head  naturally  inclines  it  forwards. 

Sterno-cleido-mastoideus,  in  Surgery.  For  an  ac- 
count of  the  operation  of  dividing  this  mufcle  in  cafes  of 
wryneck,  fee  Torticollis  and  Wryneck. 

STERNO-COSTALIS,  in  j/natomyf  a  mufcle  paffing 
between  the  ftemum  and  ribs.     See  Intercostal  Mufcles* 

STERNO-HYOIDEUS,  a  mufcle  of  the  larynx.  See 
Deglutition. 

STERNOM ANTIS,  Sripvo^am?,  in  Antiquity,  a  defigna- 
tion  given  to  the  Delphian  prieftefs,  more  ufually  called 
Pythia. 

Stkrnomantis  is  alfo  ufed  for  any  one  that  had  a  prophe- 
fying^demon  within  him. 

STERNO-MASTOIDEUS,  in  Anatomy.  See  Stbrno- 

CLBI1>0-  M  ASTOIDEUS. 

STERNOPTYX,  in  Ichthyology,  a  genus  of  fifties  of 
the  order  Apodes,  of  which  the  generic  charader  is  as  fol- 
lows :  Head  obtufe,  teeth  very  mmute ;  no  gill-membrane  ; 
the  body  is  compreffed,  without  apparent  fcales  ;  breaft  cari- 
nate,  folded  ;  belly  pellucid.  A  ungle  fpecies  only  is  men- 
tioned by  Gmelin,  vijb. 

DiAPHANA.  This  is  found  in  the  American  feas  :  it  is 
finall,  compreiTed,  truncate  before,  narrowed  and  filvery 
behind.  The  eyes  are  large,  and  of  an  amber  colour :  the 
month  is  perpendicular ;  the  tongue  thick  and  rough  ;  the 
upper  lip  is  (hort,  lower  perpendicular,  with  four  femi- 
circular  depreffed  cavities  from  the  ridge,  and  three  others 
under  the  aperture  of  the  gills ;  the  aperture  is  oblique, 
with  foft  covers ;  the  folds  of  the  breaft  form  a  pellucid 
ridge ;  the  back  is  of  a  greenifti-brown  colour,  gibbous  be- 
hind the  fin,  with  a  double  ridge  diverging  towards  the 
Doftnls ;  it  has  no  lateral  line  ;  the  dorfal  fin  with  an 
oblique,  ftrong,  fpinous,  immoveable  ray,  joined  to  which 
is  a  membrane  very  finely  toothed  at  the  edge  :  pedoral  fias 
of  a  fine  amber  colour  ;  tail  bifid. 

STERNSTEIN,  in  Geography,  a  town  of  Bavaria, 
with  a  ruined  citadel,  which  gives  name  to  a  county.  The 
county  lies  difperfed  in  the  Upper  Palatinate,  and  the  town 
isfituated  17  miles  N.  of  Nabburg. 

STERNUM,  in  Anaton^,  the  breaft-bone.  It  is  the 
flat  piece  occupying  the  middle  and  front  of  the  cheft,  and 
receiving  the  cartilaMres  of  the  ribs  in  a  {cries  of  fmall  ca« 
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vities  on  each  fide.    See  the  defcription  of  the  cheft  under 
the  article  Lung. 

Sternum,  FraSures  oft  in  Surgery*    See  Fracture. 

Sternum  of  Birds.     See  Anatomy  of  Birds. 

STERNUTATIVE,  or  Sternutatory,  fuch  fub- 
ftances  as  poflefs  the  quality  of  exciting  fneezing. 

It  is  not  by  the  ueezing  which  ttey  excite,  however, 
that  thefe  fubftances  are  ufeful  medicinally ;  but  by  pro- 
ducing a  difcharge  of  fluids  from  the  veifels  of  the  mem- 
branes lining  the  noftrils,  by  which  fome  kinds  of  difeafes  of 
the  head  are  relieved.  In  this  quality  they  are  more  com- 
monly  denominated  errhines,  which  fee.     See  al£b  Snsbzinq. 

STERTOR.     See  Snoring. 

STERZINGEN,  in  Geography ^  a  town  of  the  county 
of  Tyrol,  celebrated  for  its  manufa^ure  of  fword*blades : 
near  it  are  filver*mines ;  10  miles  N.W.  of  Brixen. 

STESICHORUS,  in  Biography,  a  Greek  lyric  poet, 
was  bom  at  Htmera,  m  Sicily,  and  flouriflied  about  the 
year  B«C.  612,  being  a  perfon  of  fome  confequence  in  his 
native  city ;  and  he  is  faid  to  have  died  in  the  year  B.C'  556* 
His  works  were  numerous,  and  much  efteemed  by  the  an- 
dents.  They  were  compofed  in  the  Doric  diak6t,  but  they 
have  all  perifhed,  except  a  few  fragments,  amounting  to  50 
or  60  lines,  printed  in  the  coUeSion  of  Fulvius  Urfimis, 
Ant.  1568.  The  general  chara6ler  of  his  writing  is  re^ 
prefented  as  confifting  in  force  and  dignity.  Horace  fpeaks 
of  <'  Stefichori  graves  camcenae ;"  and  Dionyfius  fays  that  he 
poftefTed  all  the  excellencies  and  graces  of  Pindar  and  Si- 
monides,  and  that  he  furoaffed  them  both  in  the  grandeur  of 
his  fubje6^8,  in  which  he  has  well  preferved  the  charaderiftica 
of  manners  and  perfons :  and  Quintilian  repcefents  him  at 
having  difplayed  the  fublimity  of  his  genius  by  the  feleftion 
of  weighty  topics,  fuch  as  important  wars,  and  the  a&ions 
of  great  commanders,  in  which  he  has  fuftained  with  hit 
lyre  the  dignity  of  epic  poetry.  Accordingly,  Alexander 
the  Great  ranlu  him  among  thofe  who  were  the  proper  ftudy 
of  princes.  To  him  we  owe  the  firft  introduoion  into  tlie 
ode  of  the  triple  divifion  of  ftrophe,  antiftrophe,  and  epode, 
which  were  called  in  a  Greek  proverb  <^  the  three  things 
of  Steficl^orus,''  from  which  he  is  faid  to  have  derived 
his  name,  as  fignifying  *^  placer  of  the  chorus,*'  which  was 
before  <<  Tifias.''     Suidas.    Moreri. 

STETTEN,  in  Geography,  a  town  of  Germany,  in  the 
margraviate  of  Anfpach ;  8  miles  N.N. W.  of  Anfpach. 

STETTIN,  New,  a  town  of  Hinder  Pomeraniat 
fituated  in  the  midft  of  lakes,  built  in  the  14th  century 
by  duke  Ratiflaus  IV.,  as  a  defence  of  the  frontiers,  ajgrainn 
Pruflia ;  but  it  has  never  fiourifhed  ;  46  miles  S.E*  ox  Col* 
berg.     N.  lat.  53^42'.     E.  long.  16°  38'. 

Stettin,  or  Old  Stettin^  a  town  of  'Anterior  Pomeranian 
and  capital  of  that  part  which  belongs  to  Pruftia,  fituated 
on  the  Oder,  which  it  divides  into  four  branches.  The 
town  is  large,  handfome,  and  well  fortified  ;  and  contains 
feveral  manufactures,  together  with  a  dock  for  the 
building  of  ihips.  Its  trade  with  England,  Holland, 
France,  Spain,  Denmark,  Sweden,  Norway,  Pruffia,  Dant* 
zig,  Mecklenburg,  Lubeck,  and  Hamburg,  is  very  confi- 
derable.  It  contains  five  parifh-churches,  a  college  of  phy« 
'  ficians,  a  board  of  health,  a  chamber  of  commerce,  a  court 
of  admiralty,  &c.  and  about  20,006  inhabitants.  It  fuiw 
rendered  to  the  French  in  1806;  12  miles  W.N.W.  of 
Stargard.     N.  lat.  55°  29'.     E.  long.  14°  44'. 

STEUART,  Sir  James,  in  Biography,  the  only  fon  of 
fir  James  Steuart,  bart.,  folicitor-general  of  Scotland  to 
queen  Anne  and  George  I.,  and  grandfon  of  fur  James 
Steuart,  lord-advocate  of  Scotland  in  the  year  1692  $  was 
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born  ID  171  a«  and  after  a  regular  courfe  of  education  at 
Edinburgh,  devoted  himfelf  to  the  iludy  of  the  law.  In 
conformity  to  the  fafhion  of  the  times  he  undertook  a 
foreign  tour,  and  having  fpent  five  years  abroad,  returned 
to  his  native  country,  an  accompliflied  gentleman,  in  1740* 
About  three  years  after  his  return  he  married  lady  Frances, 
the  daughter  of  the  earl  of  Wemyfs,  and  retired  to  his  feat 
at  Coltnefs.  Having  formed  an  acquaintance  with  the  Pre- 
tender at  Rome,  he  renewed  his  conne6lion  with  him  at 
Edinburgh  in  the  year  1745  ;  but  the  hopes  of  the  exiled 
prince  being  fruftrated,  fir  James  removed  to  France,  and 
remained  at  Sedan  until  the  year  1754.  In  the  following 
year  he  removed  to  Flanders,  and  began  to  communicate  to 
the  public  the  fruits  of  his  literary  labours.  In  17579  dur- 
ing his  refidence  at  Frank fort-under-the-Maine,  he  publiflied 
**  A  Vindication  of  Newton's  Chronology ;"  and  having 
fettled  in  the  fame  year  at  Tubingen,  in  Qermanv,  he  there 
publiflied  his  **  Treatife  on  German  Coins,''  in  tne  German 
laDguage.  This  was  followed,  in  1 761 ,  by  <<  A  Diflertation 
on  the  Do&rine  and  Principles  of  Monev,  as  applied  to  the 
German  Coin ;"  and  in  the  fame  year  he  fo  far  made  his 
peace  with  the  Britifli  government,  as  to  obtain  for  his  fon 
a  cometcy  in  the  Englifh  fervice*  From  Tubingen  he  re- 
moved to  Antwerp ;  but  on  an  excurlion  to  the  Spa,  he  fell 
under  fufpicion,  and  being  arrefted  by  the  French,  was  fent 

grifoner  to  the  fortrefs  of  Charlemont.  A  remonttrance 
aving  been  prefented  to  the  Britifli  cabinet,  and  peace  being 
eftabhftied,  fir  James  regained  his  liberty.  Under  affurances 
of  prote6^ion  in  his  native  country,  he  fettled  at  Coltnefs 
in  1 763 ;  and  in  this  retirement  he  probably  finiftied  his 
work  entitled  **  Inquiry  into  the  Principles  of  Political 
Economy,"  on  which  he  had  beftowed  the  labour  of  eighteen 
years.  In  1769  he  again  prefented  to  the  public,  under  the 
name  of  Robert  Frame,  *<  Confiderations  on  the  Interefls 
of  the  County  of  Lanark."  His  full  pardon  pafled  the 
mat  feal  in  1771  ;  and  in  the  following  year  he  printed 
the  **  Principles  of  Money  applied  to  the  prefent  State  of 
the  Coin  of  Bengal."  He  alfo  wrote  «« A  Plan  for  intro- 
ducing an  Uniformity  of  Weights  and  Meafures,"  publiflied 
after  his  death ;  and  engaging  in  metaphyfical  fpecul'ations, 
he  publiflied  **  Obfervations  on  Beattie's  Eifay  on  Truth  ;" 
**  Critical  Remarks  on  the  Atheiftical  Falfehoods  of  Mira- 
band's  Syftem  of  Nature,"  1 779 ;  and  foon  after,  **  A  Difler- 
tation concerning  the  Motive  of  Obedience  to  the  Law  of 
God."  He  died  in  November  1780,  at  the  age  of  67,  leav- 
ing one  fon,  fir  James  Steuart  Denham,  bart.  a  general  in 
the  army,  and  colonel  of  the  12th  dragoons.  His  collefled 
works  were  printed  at  London  in  1805,  in  fix  vols.  8vo. 

STEUBEN,  in  Geography,  a  county  of  New  York,  ereded 
from  the  S.  part  of  Ontario  in  1 796,  and  fo  named  in  honour 
of  baron  Steuben,  an  officer  in  the  revolutionary  armies. 
Its  form  is  regular,  being  about  40  miles  fquare ;  and  it  is 
bounded  N.  by  Ontario  county,  E.  by  the  font  hern  part  of 
Seneca  countv,  or  by  Seneca  lake,  and  by  Tioga  county, 
S*  by  the  ft  ate  of  Pennfylvania,  and  W.  by  Allegany 
county.  Its  area  is  1641  fquare  miles,  or  1,050,240  acres ; 
and  it  is  fituated  between  42°  and  42^  56'  N.  lat.,  and  2^  51' 
and  3^50^  W.  long,  from  New  York.  Its  towns  are  Addifon, 
containing  369;  Bath,  with  1036;  Canifteo,  with  656; 
Danfville,  with  666;  Painted-Poft,  with  954;  Pulteney,with 
1038  ;  Reading,  with  1210  ;  Troupfl)urgh,  with  292  ;  and 
Wayne,  with  1025  inhabitants  :  amounting  in  the  whole  to 
7246.  This  county  is  203  miles  N.W.  from  New  York. 
Its  furface  is  hilly,  if  not  mountainous.  Near  the  rivers  its 
afpe£i  is  not  inviting,  except  that  the  alluvial  flats  are  in 
fome  parts  very  extenfive  and  rich.     The  upland  plains 
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have  a  rich  variety  of  deciduous  trees,  and  ettenfive 
trads  of  a  rich  and  fertile  foil,  principally  argillaceous 
or  a  warm  mould.  This  countv,  the  fmall  town  of 
Readi^  excepted,  was  included  in  tne  ceffion  of  New  York 
to  Mafiachufetts,  and  is  principally  peopled  by  fanners  from 
the  eaftern  ftates.  The  agriculture  is  improving ;  and  the 
eaftem  people  have  brought  hither  their  habits  of  houfhold 
induftry,  from  which  the  clothing  is  chiefly  produced.  The 
capital  is  Bath.  This  county  has  443  eledors,  and  fends 
one  member  to  the  houfe  of  affembly. 

Steuben,  formerly  Naraguagust  a  town  of  the  diftrift 
of  Maine,  in  the  county  of  Waihin^on,.  at  the  S.W. 
corner  of  the  county.  Naraguagus  nver  runs  tKrough  its 
N.E.  comer.  It  contains  552  inhabitants. — ^Alfo,  a  fmall 
fort  in  the  Indiana  territory,  fituated  at  the  rapids  of 
the  Ohio,  a  little  above  Clarkfvillc. — ^Alfo,  a  townfhip 
of  New  York,  i^  Oneida  county,  taken  from  Whitet- 
town,  and  incorporated  in  1792.  In  1796,  the  towns  of 
Floyd  and  Rome  were  taken  from  this  townihip.  The 
weftem  branch  of  Mohawk  river  rifes  here,  and  the  centre 
of  the  town  is  about  12  miles  N.E.  of  Fort  Schuyler,  and 
32  N.W.  uf  the  mouth  of  Canada  creek. 

STEUBENVILLE,  a  poft-town  of  JefTerfon  county, 
in  the  ftateof  Ohio,  fituated  on  the  W.  bank  of  the  Ohio, 
a  few  miles  W.  of  the  Pennfylvanian  W.  line,  and  contain- 
ing 1 61 7  inhabitants ;  312  miles  from  Wafhingrton.  N.  lat. 
40**  17'.     W.  long.  5°  30' from  Philadelphia. 

STEVE,  a  town  of  Sweden,  in  Eaft  Bothnia  ;  3c  miles 
E.N.E.  of  Gamla  Carleby. 

STEVEN'S  Klint,  a  mountam  of  Denmark,  in  the 
ifiand  of  Zealand,  near  Hedding. 

STEVENAGE,  a  village  in  the  hundred  of  Broad- 
water,  and  county  of  Hertford,  England,  was  anciently  a 
market-town,  and  named  Sttgenhace^  or  Stlgenhaugk*  The 
manor  was  given  by  Edward  the  Confeflor  to  Weftmin- 
fter  Abbey,  and  was  thereto  annexed,  till  Henry  VIII.  con- 
verted the  abbey  to  a  bifhop's  fee.  After  its  diflblution 
by  Edward  VI.,  Stevenage,  with  Afiiwell,  and  other  ma- 
nors in  this  county,  became  by  grant  the  property  of  the 
fee  of  London,  to  which  they  have  ever  fince  belonged,  with 
the  exception  of  a  fliort  period  in  the  convulfive  reign  of 
queen  Mary.  It  received,  through  the  influence  of  Moo* 
taine,  bifliop  of  London  in  the  time  of  James  I.,  the  grant 
of  a  weeklv  market,  and  three  annual  fairs.  In  the  fifth 
year  of  William  and  Mary,  a  charter  of  confirmation  was 
granted,  with  liberty  to  sdter  the  market-day  to  Friday; 
but  the  contiguitv  of  the  towns  of  Baldock  and  Hitchin 
has  greatly  tended  to  the  decay  of  this.  Stevenage  con- 
fids  of  one  large,  and  feveral  lefler  ftreets,  with  a  free  fchool, 
and  a  fmall  church,  containing  a  nave,  chancel,  and  aifles  ; 
a  chapel  on  each  fide  the  chancel,  with  a  tower  at  the  weft: 
end.  The  population  of  this  place,  as  returned  in  181 1, 
amounted  to  1302,  and  the  number  of  houfes  to  308.  The 
petty  feffions  for  Stevenage  divifion  are  held  here. 

About  three  quarters  of  a  mile  fouthward  from  this 
place,  on  the  eail  fide  of  the  high  road,  are  fix  large  bar- 
rows, fome  of  which  have  been  fuperficially  opened,  but 
nothing  of  confequence  has  been  difcovered  :  they  appear 
to  be  conipofed  of  gravel  and  fine  clay  ;  and  have  been 
thooght,  from  the  titles  ef  Dane-end,  Mundane,  &c* 
which  occur  in  this  part  of  the  county,  to  be  of  Dantfh 
origin.  Stevenaee  is  pleafantly  fituated  on  the  high  North 
road,  12 J  miles  N.W.  by  N.  from  Hertford,  and3iimiles 
N.N.W.  from  London.  Beauties  of  England  and  Waks» 
vol.  vii.  by  J.  Britton  and  E.W.  Brayley. 

STEVENS,  a  fliort  navigable  river  of  America,  which 
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rifes  in  the  diftnfb  of  Maine,  within  a  mile  of  Merry 
Meeting  bay»  with  which  it  it  conne£led  by  a^  canal  lately 
opened. 

STEVENSBURG,  a  poft-town  of  Virginia,  in  Cul- 
pepper  county,  on  the  road  from  Philadelphia  to  Staunton. 
It  contains  from  40  to  50  houfes,  and  an  academy.  The 
inhabitants  are  moilly  of  Dutch  extradion  ;  10  miles  N. 
by  E.  from  Stra(burg,  and  90  from  Wafhington. 

STEVENSIA,  in  Botany,  is  faid  to  have  been  fo 
named  by  M.  Poiteau^  a  French  botanift,  in  compliment  to 
Dr.  Edward  Stevens,  American  conful  at  Hifpaniola,  or 
St.  Doming9,  who  had  rendered  many  important  fervices  to 
the  French  in  that  ifland ;  but  whether  he  pofTefled  any 
flcill  in  botany  does  not  appear  ;  neither  is  he  recorded  to 
have  a£Forded  any  particular  patronage  to  this  fcience. — 
«  Poiteau  Ann.  du  Muf.d'Hiil.  Nat.  v.  4.  235."  Poiret 
in  Lamarck  Di£t.  v.  7.  439. — Clafs  and  order,  Hexandrta 
Monogynia.     Nat.  Ord.  Ruhiacea,  Jufi'. 

Gen.  Ch.  Cal.  Perianth  fuperior,  of  one  leaf,  in  two 
deep,  lanceolate,  deciduous  fegnr^ents.  Cor.  of  one  petal, 
tobolar,  (lightlT  filky  externally;  tube  cylindrical,  the 
length  of  the  calyx  ;  limb  in  fix,  fometimes  feven,  oblong, 
obtufe,  fpreading,  fomewhat  reflexed  fegments.  Stam. 
Filaments  none ;  anthers  inferted  into  the  upper  part  of  the 
tabe  of  the  corolla,  and  equal  in  number  to  the  fegments  of 
its  limb,  oblong*,  ftraig-ht,  two-lobed,  of  two  cefls.  Ptfi» 
Germen  globoie,  inferior ;  ftyle  ered,  the  length  of  the 
tube;  ftigmas  two,  fpreading.  Perse.  Capfule  globofe, 
coated»  of  two  cells  and  two  vaWes,  feparating  at  the  top, 
the  partitions  from  the  inflexed  margins  of  the  valves,  which 
at  length  fplit  longitudinally  into  two  parts.  Seeds  nume- 
roos,  minute,  oval,  a  little  comprefTed  ;  encompafTed  at  the 
upper  part  with  a  membranous  wing ;  tapering  and  pointed 
at  the  bafe.  Receptacle  central,  hemifpherical,  forming  the 
divifion  between  the  two  cells. 

Eff*.  Cb.  Calyx  fuperior,  in  two  deciduous  fegments. 
Corolla  tubular,  with  ux  or  feven  fegments.  Anthers  fef- 
file  in  the  mouth  of  the  tube.  Capmle  of  two  cells,  with 
many  winged  feeds. 

I.  S.  huMtfoRa.  Box-leaved  Stevenfia.  Poiteau  Ann. 
du  Muf.  d'faift.  Nat.  v.  4.  235.  t.  60. — Native  of  the 
northern  part  of  Hifpaniola.  An  upright  branching^^rtf^, 
ten  or  twelve  feet  high ;  the  wood  very  hard ;  bark  afti- 
coloored,  full  of  cracks.  Young  ^00//  covered  with  a 
vifdd  refin.  Leaves  oppofite,  flalked,  oblong,  acute  at 
each  end,  about  an  inch  and  half  in  length,  rigid,  fmooth, 
ftiining  above,  pale  and  reticulated  beneath.  Footjlalh 
fliort,  connected  by  an  undivided  flieathing^/^M/a.  Flowers 
axillary,  folitary,  white,  fragrant,  on  ftalicB  the  length  of 
the  footflalks.  BraSea  at  the  bafe  of  the  calyx,  in  four  di* 
▼ifions,  two  of  which  are  fhort  and  obtufe,  the  two  inter- 
mediate ones  lanceolate  and  twice  as  large,  fometimes  leafy. 
We  know  this  plant  only  from  the  defcriptions  of  the 
authors  above  cited. 

STE  VENS  W  AE  RT,  or  Fort  of  St.  Etienne,  in  Geography, 
afortrefs  of  France,  in  the  department  of  the  Roer,  litnated 
on  the  E.  fide  of  the  Meufe,  built  in  the  year  1633,  be- 
fieged  and  taken  by  the  allies  in  1 702  ;  30  miles  N.  of 
Liege. 

STEVENTOWN,  a  townfhip  of  New  York,  in  Weft 
Chefter  county,  bounded  W.  by  York  town,  and  N.  by 
Duchefs  county,  containing  1573  inhabitants. 

ST  EVER,  a  river  of  the  principality  of  Munfter, 
which  runs  into  the  Lippe  at  Hattern. 

STEVIA,  in  Botany,  was  named  by  Cavanilles  in  me-* 
Diory  of  Peter  James  Steve,  or  Efteve,  an  eminent  phyfi. 
cian  of  Valenciai  and  profefibr  of  botany  in  that  univerfityi 


towands  the  middle  of  the  i6th  century.  He  is  faid  to 
have  publiihed  fome  valuable  works,  and  to  have  left  in 
manufcript  a  didionary  of  the  plants  of  the  country  where 
he  refided. — Cavan.  Ic.  v.  4.  32.  Willd.  Sp.  PI.  v.  3. 
1 774.  Ait.  Hort.  Kew.  v.  4.  5 1  o.  — Clafs  and  order,  Synge* 
nefia  Polygamsa-aqualis,  Nat.  Ord.  Compofita  di/coide£f 
Lmn.     Corymhifera,  Juff. 

Gen.  Ch.  Common  Calyx  fimple,  oblong,  of  feveral^ 
nearly  equal,  leaves,  in  a  fimple  row.  Cor.  compound^ 
uniform,  difcoid.  Florets  all  uniform,  perfect,  fertile^ 
funnel«ihaped,  with  a  five  cleft  fpreading  limb,  not  nu* 
merous.  Stam.  Filaments  in  each  floret  five,  capillary ; 
anthers  united  into  a  cylindrical  tube.  Pifl,  Germen  ob- 
long ;  flyle  thread-fliaped ;  Uigmas  two,  long  and  flender. 
Perse,  none,  except  the  permanent  upright  calyx.  Seeds 
folitary  to  each  floret,  oblong  ;  down  cha£Fy,  or  partly 
briflly.     Recept.  fmall,  naked. 

Eii*.  Ch.  Receptacle  naked.  Down  chaffy.  Calyx  cy- 
lindrical, of  a  fimple  row  of  leaves. 

Obf.  This  genus  is  diHinguifhed  from  Evpatorium  and 
Ageratum,  by  its  fimple  row  of  calyx>leaves.  From  the 
former,  moreover,  the  chaffy  feed-down  keeps  it  clearly 
diitina. 

1.  S.  linearis.  Linear  Ste via.  Willd.  n.  i.  Cavan.  Ic* 
V.  4.  32.  (Ageratum  lineare  ;  ibid.  v.  3.  3.  t.  205. ) — Stem 
fhrubby.  Leaves  fimple,  linear,  entire.  Seed-down  of 
five  lanceolate  fcales. — Native  of  New  Spain,  flowering  in 
the  garden  at  Madrid,  from  Auguli  to  November,  in  the  open 
ground.  The  Jiem  is  two  feet  high,  branched,  glaucous 
and  fmooth,  like  the  reft  of  the  plant.  Leaves  (catteredt 
on  fhort  ftalks,  entire,  obtufe,  narrow,  an  inch  and  half 
long,  the  lower  ones  often  oppofite.  Flowers  pale  rofc* 
coloured,  terminal,  corymbofe,  not  numerous.  BraSeas  foli-. 
tary,  at  the  bafe  of  each  partial  ftalk,  linear-lanceolate., 
Ciuyx  three-quarters  of  an  inch  long.  Scales  of  the  feed- 
down  fpreading,  linear-lanceolate,  acute,  whitifh,  about  the. 
length  of  the  downy  feed. 

2.  S.  Eupatoria,  Three-ribbed  Stevia.  Willd.  n.  2. 
Ait.  n.  I.  (Muftelia  Eupatoria  ;  Sprengel  in  Tr.  of  Linn. 
Soc.  V.  6. 152.  t.  13.) — Stem  herbaceous.  Leaves  lanceo^ 
late,  nearly  entire,  three-ribbed.  Flowers  crowded.  Seed-* 
down  of  fhort  fcales,  with  intermediate  briilles.  Native  of 
Mexico.  Brought  from  the  Madrid  garden,  by  the  late 
marchionefs  of  Bute,  in  1 798'.  A  hardy  perennial  herb,, 
flowering  from  July  to  September,  but  of  no  flriking  ap-» 
pearance.  The^em  is  two  feet  high,  inclined  or  fpreading^ 
round,  leafy,  its  branches  terminating  in  numerous  fmall 
corymbofe  j/7(9Wfrx,  of  a  reddifli  hue.  Leaves  rather  above 
an  inch  long,  fhining,  dotted,  occafionally  ferrated  towards 
the  point.     Willdenow  defcribes  three  obtufe  fcales,  with  as 

*  many  intermediate  briftles,  in  the  crown  of  each  leed^  which 
anfwers  to  SprengePs  figure,  but  the  latter  defcribes  five 
briftles. 

3.  S.  falseifolia.  Willow-leaved  Stevia.  Cavan.  Tc.  v.  4. 
32.  t.  354.  Willd.  n.  3.  Ait.  n.  2. — Leaves  lanceolate, 
ierrated ;  tapering  and  entire  at  each  end.  Seed- down  of  two 
awl-fhaped  briftles.  Native  of  Mexico.  Its  feeds  were 
fent  to  the  writer  of  this,  from  the  Madrid  garden,  in  1803. 
This  is  a  greenhoufe  herbaceous  plant,  flowering  in  Auguli 
and  September,  about  two  feet  high.  Leaves  two  or 
three  inches  long,  fmooth ;  glaucous  beneath.  Flowery  90- 
rymbofe,  more  copious,  but  much  fmaller  than  in  the  firft 
fpecies;  the  florets  flefh-coloured,  with  a  red  tube.  Seeds 
flender,  each  crowned  with  two  very  narrow,  rather  fpread« 
ipg,  briftles. 

4.  S.  ferrata.  Serrated  Stevia.  Cavan.  Ic.  v.  4.  33. 
t«  355,     WiUd.  n.  4.    Ait.  n,  3.    (Agergtum  pundatum  2 
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Jacq.  Hort.  Schoenbr.  v.  3.  28.  t.  300. )— Leaves  linear- 
lanceolate,  moil  ferrated  towards  the  point.  Seed-down  of 
three  fhort  fcale«,  with  intermediate  briftles. — Native  of 
Mexico.  We  received  it  from  the  rich  garden  of  the  bte 
Rev.  Mr.  Watte,  of  Afhill,  Norfolk.  It  is  a  hardy  pcreo- 
nial,  flowering  in  autumn,  about  the  fize  of  the  laft,  but 
its  leaves  are  fmaller  and  more  abundant ;  Jlowen  larger  and 
white,  in  level  itopped,  corymbofe  panicles.  The  three 
long  roOgh  briftles  which  crown  the  feed  are  membranous  at 
the  edges,  and  conne£ted  by  a  membranous  crown  at  the 
bafe,  agreeing  in  ftru6ture,  and,  we  doubt  not,  in  number, 
with  the  fame  part  in  our  fecond  fpecies« 

5.  S.  pedata.  Compound-leaved  Stevia.  Cavan.  Ic. 
T.  4.  33.  t.  356.  Willd.  n.  5.  Ait.  n.  4.^Leaves  pedate, 
entire.  Seed-down  of  fcveral  fhort  equal  fcales. — Native  of 
Mexico.  Its  feeds  were  received  from  Madrid,  with  thofe 
of  the  third  fpecies,  in  1803.  This  proves  a  hardy  annual 
in  our  gardens,  flowering  from  July  to  September.  The 
Jlem  is  two  or  three  feet  high,  a  little  downy,  ftriated. 
Leaflets  feven,  ftalked,  entire,  elliptic-lanceolate,  roughifh  ; 
the  middle  one  an  inch  and  half  long  ;  the  lateral  ones 
gradually  fmaller.  Flowers  white,  fmall,  but  of  more  nu- 
merous florets  than  moil  of  the  fpecies,  with  violet  anthers. 
Seed  crowned  with  about  ten,  equal,  (hort,  obtufe  fcalen. 

'  STEVIN,  Simon,  in  Biography ^  was  born  at  Bruges 
after  the  middle  of  the  1 6th  century,  but  the  year  of  his 
birth  is  not  afcertained.  He  was  held  in  great  eftimation  by 
Maurice,  prince  of  Orange,  whofe  own  tafte  led  him  to  re- 
fpe6l  the  mathematical  and  mechanical  acquirements  of 
Stevin,  and  he  was  employed  in  Holland  as  an  infpeflor 
of  the  dykes.  He  feems  to  have  been  the  firft  perfon  who 
dxf covered  the  true  proportion  between  the  power  and  the 
weight  on  an  inclined  plane,  which  he  accurately  determined 
in  all  the  different  cafes.  In  hydroftatics  he  was  alfo  no 
lefs  an  adept  than  in  mechanics ;  and  to  him  we  owe  the  dif- 
covery  of  the  famous  paradox,  that  a  fluid  contained  in  a 
tube  decreafing  upwards,  a6ls  with  the  fame  preflure  on  the 
bafe  as  if  the  tube  were  every  where  uniform.  He  was  alfo 
the  inventor  of  a  failing  boat,  which  was  moved  entirely  by 
the  impulfe  of  the  wind,  and  with  fuch  velocity,  that  it  con- 
veyed paflengers  from  Scheveling  to  Putten,  through  a  dif- 
tance  of  about  forty  miles,  in  the  fpace  of  two  hours.  Al- 
though the  exa6l  form  of  this  veflel  is  not  much  known,  it 
excited  general  attention.  Grotius,  who  was  a  paflenger  in 
it,  wrote  a  poem  in  reference  to  it,  intitled  "  Iter  Currus 
Veliferi,"  and  he  has  made  it  the  fubje6k  of  more  than 
twenty  epigrams,  in  one  of  which  are  the  following  lines : 

<<  Ventivolum  Tiphys  deduxit  in  sequora  navem ; 
Jupiter  in  ftellas  aethereamque  domum^ 
In  terreftre  folum  virtus  Stevinia :  nam  nee 
Tiphy  tuum  fuerat,  nee  Jovis  iftud  opus." 

It  is  alfo  aflertcd  by  Swertius  and  Valerius  Andreas,  that 
Stevin  could  raife  any  weight  with  a  fmall  power,  by  a 
fimple  machine,  called  by  the  latter  **  pantacrator."  Stevin 
died  at  Ley  den,  according  to  Weidler,  in  1633.  His  works 
are,  "  A  Book  of  Arithmetic  in  French,"  printed  by  Plantin 
at  Antwerp  in  1585,  8vo.,  and  reprinted  with  his  Alge- 
bra in  Flemi(h,  in  1605:  ^<  Problematum  Geometricorum, 
Lib.  V."  4to. ;  and  various  other  treatifes  in  Flemifti,  tranf- 
lated  into  Latin  by  Snellius,  under  the  title  of  **  Hypom- 
nemata  Mathematica,"  Lugd.  Bat.  t6o8,  4  torn.  fol.  of 
which  there  is  a  French  edition,  with  curious  notes  and  ad- 
ditions by  Albert  Girard,  1634,  6  vols.  fol.  The  firft  con- 
tains arithmetic  and  algebra,  with  tables  of  intereft ;  the 
fecond,  cofmography,  that  is,  the  dodrine  of  triangles,  geo- 
graphy, and  aftroDomy ;  the  third,  pra£Ucal  geometry ;  the 


fourth,  ftatics ;  the  fifth,  optics ;  and  the  fixth,  caftrameta* 
tion,  fortification  by  fluices,  and  general  fortification.  One 
of  his  treatifes  relates  to  the  finding  of  harbours,  and  ia 
intitled  in  the  French  edition  <*  Du  Trouve-Port,  ou  la 
Maniere  de  trouver  les  Havres,"  which  was  tranflated  by 
Grotius  into  Latin  verfe,  15999  4to.  Montucla  fays,  that 
none  of  Stevin's  works  contain  any  new  things,  except  his 
Mechanics  ;  but  Dr.  Hutton  informs  us,  that  his  improve^ 
ments  in  algebra  were  many  and  ingenious.  Hutton's  Di^. 
and  Mathematical  Trads.  Montucla.  Weidler  Hift.  Aft* 
Wilkins's  Math,  and  Phil.  Works.     Gen.  Biog. 

STEW,  a  fmall  kind  of  fifli-pond,  the  peculiar  office 
of  which  is  to  maintain  fifli,  and  keep  them  in  readinefs  for 
the  daily  ufes  of  the  family,  6cc. 

The  fifli  bred  in  the  large  ponds  are  drawn  out,  and  pat  in 
here.  For  two  large  ponds  of  three  or  four  acres  a-piece, 
it  is  advifable  to  have  four  (lews,  each  two  rods  wide,  and 
three  long.  The  ftews  are  ufually  in  gardens,  or  at  leaft 
near  the  houfe,  to  be  more  handy,  and  the  better  looked 
to.     See  YisH'Pond. 

In  the  conftru6tion  of  ftews  or  ponds,  the  fides  of  them 
fliould  be  cut  down  doping,  carrying  the  bottom  in  a  con^ 
tinual  decline  from  end  to  end,  fo  as  to  have  a  convenient 
mouth,  as  horfe-ponds  have,  for  taking  out  nets  in  drawing 
for  fi(h  :  and  if  there  be  room  enough,  a  mouth  may  be 
made  at  both  ends,  and  the  deepeft  part  be  in  the  middle,  by 
which  means  the  net  may  be  drawn  backwards  or  forwards, 
and  the  fifli  not  have  fuch  (helter  as  is  given  by  a  depth  under 
ahead.  And  befides,  the  fifli  delight  to  come  upon  the 
ftioals,  and  probably  thrive  better.  Thefe  may  chiefly  be 
referved  for  carp,  but  not  abfolutety  ;  and  where  tench  and 
perch  increafe  and  profper,  fmaller  ftews  may  be  made  to 
lerve  them  apart,  and  take  them  when  wanted,  without  dif- 
turbiag  the  other  fifli.     See  Fish. 

In  general,  the  ftrongeft  and  beft  fifli,  where  it  can  be  done, 
are  faved  and  preferved  for  bejng  put  into  the  ftews,  in  order 
to  be  brought  forward,  and  got  ready  more  quickly  for  the 
table. 

In  places  near  the  fea,  there  are  frequently  falt-water 
ftews  formed  for  keeping  various  kinds  of  fea- fifli.  It 
is  noticed  in  the  account  of  the  ftate  of  the  agriculture 
of  the  county  of  Efiex,  that  the  ftews  for  fea-fifli  in  Foul- 
nefs  ifland,  m  that  diftri6k,  are  extremely  well  contrived, 
and  anfwer  the  purpofe  in  a  complete  manner.  The  fifli 
for  them  are,  it  is  faid,  caught  in  weirs,  on  the  exten five 
fands,  which  run  out  feveral  miles  on  the  coaft  there,  and 
then,  when  plentiful,  depofited.  in  thefe  ftews,  where  they 
are  afterwards  dragged  for,  as  wanted,  with  a  fmall  net,  as 
in  ftews  of  the  frefli-water  kind.  See  FisH-Pondsf  and 
Pond  Fj/heries. 

It  is  material  in  all  forts  of  ftews,  that  there  be  fomc- 
thing  of  the  houfe  kind  near  to  or  conne£ied  with  them,  for 
the  mety  and  fecuring  of  the  fifli,  as  well  as  for  the  purpofe 
of  ornament  in  fome  cafes.  Different  ftews  may  in  this  way 
be  made  to  be  partially  covered  and  divided  by  them  :  and 
by  having  perforations  opened  through  the  dividing  parts,  the 
waters  of  the  different  ones  may  flow  through  and  commu- 
nicate witli  the  whole.  They  may  alfo  have  trap-dcxir 
openings  for  each  of  the  different  ftews,  made  to  be  fo 
locked  and  faftened,  as  that  no  perfon,  except  the  owner* 
can  have  the  means  of  opening  them,  and  getting  at  the  fifli, 
without  being  liable  to  detection. 

'fhefe  forts  of  contrivances  may  be  beneficially  had  re- 
courfe  to  in  moft  cafes,  as  preventing  all  rifle  of  depreda- 
tions being  committed  ;  and  in  fome  cafes,  where  the  ftews 
are  conne^ed  with  the  refidences  of  men  of  fortune,  they 
may  have  fuch  forms  and  Aiapes  given  them,  as  may  render 
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tlmr  effeds  higUjotniiiiental;  befidea  £er?ing  as  lisbitadoos 
Smt  old  domeftict. 

Different  forts  of  fi/h»  beiides  being  preferved»  are  often 
faifed  and  fed  to  very  gaeat  fizes  in  ftews. 

Stbws*  or  StuiSf  were  alfo  places  anciently  permitted  in 
England,  to  women  of  profeifed  incontinency^  for  the  prof- 
ttr  of  their  bodies  to  all  comers*  Thcfe  were  under  parti- 
cular rules  and  laws  of  difcipline,  appointed  by  the  lord  of 
the  manor.     See  Southwark. 

The  word  is  probably  borrowed  from  the  French,  tjtwnet^ 
hot-baths,  in  regard  proftitutes  are  wont  to  prepare  them- 
(elves  for  venereal  a6i8  by  bathing. 

STEWARD,  or  Senbschal,  an  officer,  of  whom  there 
are  various  kinds ;  thus  called  from  the  Saxon  ^^i^,  ficad^ 
fimetf  or  room  ;  and  mmrd^  huttr^  q.  d*  b.  deputy,  or  perfon 
appointed  in  the  place  of  another.     See  Senbschajl. 

Steward  of  Great  Britmnf  Lord  High^  is  the  firfl  and 
highed  officer  of  the  crown ;  as  having  the  power  of  what 
we  call  a  vke-roy^  the  Danes,  &c.  Jtadtholder^  and  the 
Swedes,  rticbt  droffel^  q.  d.  vice  rex*     Cbamberlayne. 

Common  lawyers  call  him  magnut  AnglidtfenefchaUus* 

His  office,  as  expreiied  in  an  ancient  record,  is  to  fuper- 
vife  and  regulate  the  whole  kingdom,  both  in  time  of  peace 
and  war,  immediately  under  the  lung,  and  after  him,  ao  au- 
thority fo  very  great,  that  it  has  not  been  judged  fafe  to 
truft  it  any  longer  in  the  hands  of  any  fubjeffc. 

The  office  was  hereditary  and  permanent  in  the  family 
of  the  dukes  of  Lancafler,  till  the  time  of  Henry  IV. 
£nce  whom  it  has  only  been  nude  pro  hoc  vice^  occafionally : 
as  to  officiate  at  a  coronation ;  at  the  arraingment  and 
trial  of  fome  noblemen  for  treafon,  or  other  great  crime. 
And  it  hath  been  the  conilant  pradUce  (and  therefore 
Icems  DOW  to  have  become  ncceflary)  to  grant  it  to  a  lord 
of  parliament,  elfe  he  is  incapable  of  trying  fuch  delinquent 
peer. 

During  his  ftewardfhip  he  bears  a  white  ftaff  in  his  hand, 
and  the  trial,  &c.  ended,  he  breaks  his  flafF,  and  with  it 
his  commiffion  expires. 

Steward,  Court  of  the  Lord  High.     See  Court« 

Steward  of  the  Hou/boldy  Lord^  is  an  officer,  to  whom 
the  ttate  of  tne  king's  houfe  is  committed,  to  be  ruled 
and  guided  at  his  difcretion.  See  Houshold  and  Lord 
Stem^ard, 

Steward,  Court  of  Lord,     See  Court.    See  alfo  Mar- 
Jbalfea  Court. 

Steward  of  the  UnsverfitieSf  Lord  High.  See  Univer- 
aiTY. 

Steward  of  a  Ship  of  War^  an  officer  appointed  by  the 
purfer  to  diftribute  the  different  kinds  of  provifion  to  the 
officers  and  crew,  for  which  purpofe  he  is  furnifhed  with 
a  mate  and  proper  aflillants. 

He  hath  an  apartment  for  himfelf  in  the  hold,  which  is 
called  thit  Jletuard^s-room^  built  on  the  larboard  fide  of  the 
after-platform,  nearly  aft. 

STEWART,  Matthew,  D.D.  in  Biography ^  pro- 
feflbr  of  mathematics  in  the  univerfity  of  Edinburgh,  was 
the  fon  of  the  Rev.  Dugald  Stewart,  minifter  of  Rothfay, 
in  the  iHe  of  Bute,  where  he  was  born  in  the  year  17 17. 
As  foon  as  he  left  fcbool  in  1734,  being  intended  for  the 
church,  he  was  entered  at  the  univerfity  of  Glafgow,  where 
his  application  and  proficiency  engaged  the  peculiar  notice 
and  friendfhip  of  the  two  eminent  profeffors.  Dr.  Hut- 
chefon  and  Dr.  Sim  fon.  The  latter  efpecially,  perceiving 
probably  in  young  Stewart  talents  and  propeniities  of  Itudy 
refembling  his  own,  initiated  him  betimes  in  the  fublime 
fpeculations  of  the  ancient  geometry,  to  which  he  after- 
wards manifefled  a  very  decided  attaclunent«    As  his  views 
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required  his  attendance  on  the  ledures  at  Edinburgh^  in 
1 741,  Dr.  Simfon  recommended  his  favourite  pupil  to*  the 
celebrated  Maclaurin,  whofe  ledures  he  attended,  and  by 
which  he  fignally  profited.     At  this  time  he  kept  up  a 
regular  correfpondence  with  profeffor  Simfon,  communi- 
cating to  him  the  progrefs  of  his  (Indies,  and  his  geometri- 
cal difcoveries,  which  were  even  at  this  time  various  and 
important,  and  receiving  in  return  interefkine  information 
with  regard  to  the  LfOci  Plani  and  Porifms  of  £iiclid.  Both 
the  profefTor  and  the  fludent  profecuted  their  invefligations 
of  theCe  abflrufe  fubje6ts  in  different  diredi<>ns,  but  with 
fimilar  fuccefs.      The  refult    of  Mr.  Stewart's  enquiries 
was  the  difcovery  of  thofe  curious  propoiitions,  which  he 
publifhed  in  1746,  under  the  title  of  «  General  Theorems," 
and  which  gave  him  high  rank,  at  an  early  age,  among 
eminent  geometers.     Whilft  he  was  engaged  in  thefe  fpecu- 
lations, he  had  entered  into  the  church,    and  under   the 
patronage  of  the  earl  of  Bute  and  the  duke  of  Argyle,  he 
was  prelented  with  the  living  of  Rofneath ;  and  in  this  re- 
tired fituation  he  had  difcovered  the  greater  part  of  the 
fore-mentioned  propofitions.     But  the  death  of  Maclaurin, 
in  1 746,  afforded  an  opportunity  for  his  being  advanced  to 
the  mathematical  chair  in  the  univerfity  of  Edinburgh,  fo 
that  he  became  the  fucceffor  of  that  eminent  mathematician 
and  philofopher  in  September,  I747»     His  new  office  pro- 
duced fome  change  in  the  diredlion  of  his  mathematical 
ftudies ;  and  led  him  to  make  an  application  of  geometry 
to  thofe  problems,  for  the  folutions  of  which  the  algebraic 
calculus  had  been  employed.     The  firft  fpecimen  of  his 
fuccefs  in  this  way  was  the  refolutions  of  Kepler's  problem, 
founded  on  a  general  property  of  curves,  which,  perhaps, 
had  never  been  before  obferved.     This  was  publifhed  in  the 
fecond  volume  of  the  **  EfTays  of  the  Philofophical  Society 
of  Edinburgh,"  for  1756.     The  firfl  volume  of  the  fame 
collection  contains  fome  other  propofitions,  relating  to  the 
fubje6l  of  porifms,  and  which  are  demonftrated  with  all 
the  elegance  and  fimplicity  peculiar  to  the  ancient  analyfis. 
Attached  to  the  geometry  of  the  ancients,  Mr.  Stewart  had 
formed  a  plan  of  introducing  its  ftrift  and  fimple  mode  of 
demon  (Iration  into  the  higher  parts  of  the  mixed  mathe- 
matics ;  and  in  the  profecution  of  this  plan  he  compofed 
his  "  TraAs  Phyfical  and  Mathematical,''  which  were  pub- 
lifhed in  1761.     Mr.  Stewart,  in  the  firft  of  thefe  trafts, 
lays  down  the  do£lrine  of  centripetal  forces  in  a  feries  of 
propofitions  demonftrated,  the  quadrature  of  curves  being 
admitted,  with  the  utmoil  rigour,  and  requiring  no  previous 
knowledge  of  mathematics,  except  the  elements  of  plane 
geometry  and  of  conic  feClions.     Accordingly  this  traft 
may  be  regarded  as  the  heft  elementary  treatife  of  phyfical 
aftronomy  extant.     In  the  three  following  tra6ls  the  author 
propofed,  in  the  fame  method,  to  determine  the  effeA  of 
thofe  forces    which  difturb  the  motions  of  a  fecondary 
planet ;  and  from  thefe  it  was  his  defign  to  deduce,  not 
only  the  theory  of  the  moon,  but  the  fun's  diflance  from 
the  earth.     But  his  declining  health  did  not  allow  him  to 
purfue  the  arduous  inveftigation  of  thefe  fubjeCls.     In  the 
year  1763,  when  the  refult  of  the  obfervations  of  the  tranfit 
of   Venus  had    been   unfatisfaAory  to   aftronomers,    Dr. 
Stewart  determined  to  apply  the  principles  he  had  laid 
down  to  this  fubjedi ;  and  accordingly  in  this  year  he  pub« 
lifhed  his  «  Eflay  on  the  Sun's  Diltance,"   where,  from 
afkual  computation,  the  parallax  of  the  fun  was  found  to 
be  no  more  than  6.''9,  and  confequently  his  diflance  nearly 
29,875  femi-diameters  of  the  earth,  or  about  118,541,428 
Englifh  miles,   a  diflance   fo  much   exceeding  all  former 
eflimates  as  to  excite  furprife,  and  to  produce  a  fevere  ex- 
amination of  the  principles  on  which  the  calculation  was 
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founded.    Thin  "  Effay"  was  the  laft  work  which  Dr. 
Stewart  publiflied ;  but  he  declined  engaging  in  any  con- 
troTerfy  on  the  fubjed.     Some  montha  before  he  publi(hed 
hia  "  Eflay,"  he  prefented  to  the  public  another  work 
adapted  to  promote  the  (ludy  of  the  ancient  greometry,  and 
entitled  "  Propoiitiones  Geometricae  more  Veterum  denaon- 
ftratae."     By  his  conftaut  ufe  of  the  geometrical  analyfiB 
he  obtained  many  valuable  propoiitions,  feveral  of  which 
have  found  a  place  in  the  writings  of  Dr.  Simfon.     Soon 
aifter  the  year  17631  the  health  of  Dr.  Stewart  began  to 
decline,  and  he  was  unable  to  encounter  the  fatigue  of  the 
duties  of  his  office.     He  therefore  retired  to  the  country 
in  the  year  1772,  and  never  refumed  his  labours  in  the  uni- 
▼erfity.     In   1775  he  had  the  fatisfadion  to  fee  his  fon, 
Mr.  Dugald  Stewart,  eleAed  joint  profeffor  with  him  ;  and 
when  mathematical  ftudiee  ceafed  to  be  his  bufinefs,  they 
were  ftill  his  amufement.     Having  at  an  early  period  of  his 
life  admired  the  analogy  between  the  circle  and  hyperbola, 
his  attention,  during  the  leifure  of  his  advanced  life,  was 
direded  to  this  fubjed,    and    he  left    among  his  papers 
fome  curious  approximations  to  the  areas  of  both.     At 
length  the  (Ute  of  his  health  would  not  allow  him  to  pro- 
fecute   (ludy  even  as  an   amufement ;    and  he  clofed  his 
honourable  life  in  the  month  of  January,   1785,  at  the  age 
of  68  years.     Dr.  Stewart's  application  had  been  from  his 
youth  mod  intenfe  and  continued ;  his  mental  faculties  pof- 
lefled  an  extraordinary  vigour ;  and  his  memory  was  fo  tena- 
cious, that  he  retained  his  difcoveries,  and  he  rarely  wrote 
out  any  of  his  inveftigations  till  it  became  necelTary  to  do 
fo  for  the  purpofe  of  publication.     When  he  difcovered  a 
propofition,  he  put  down  the  enunciation  with  great  accu- 
racy, and  on  the  fame  piece  of  paper  conftruded  very  neatly 
the  figure  to  which  it  referred ;  for  every  thing  elfe  he 
trufted  to  his  memory.     Although  he  was  very  ftudious, 
he  read  few  books.     After  the  academical  labours  of  the 
winter  were  concluded,  he  fpent  the  fummer  at  a  delightful 
retreat  in  Airftiire,  where  he  found  leifure  to  profecute  his 
favourite  refearches.     Tranfadions  of  the  Royal  Society 
of  Edinburgh. 

Stewart,  in  Geography^  a  county  of  the  diftrid  of 
Weft  Tennefl'ee,  in  America,  containing  4262  inhabitants, 
of  whom  779  are  flaves. 

Stewart*/  IJlands^   a  clutter  of  fmall  iflands  in   the 
South  Pacific  ocean,  difcovered  by  captain  Hunter  in  the 
year  1 791 9   and  fo  named  in   honour  of  admiral  Keith 
Stewart.     S.  lat.  8°  26'.     E.  long.   163^  18'. 
STEWARTIA,  in  Botany.     See  Stuartia. 
STEWARTON,  or  Stew  art-town,  in  Geography  9  a 
town  in  the  diftrid  of  Cunningham,  and  county  of  Ayr,  Scot- 
land, is  feated  in  a  pleafant  and  fertile  diftrid,  on  the  banks 
of  the  river  Annoch,  at  the  diftance  of  fix  miles  N.  from  the 
town  of  Irvine.     From  a  comparative  view  of  the  popula- 
tion reports  of  1800  and  181 1,  it  appears  that  Stewarton 
has  greatly  increafed  in  houfes  and  inhabitants  during  the 
intermediate  eleven  years,  as  at  the  former  date,  there  were 
447  houfes,  and  2657  inhabitants ;  and  at  the  latter,  the 
number  of  houfes  was  484,  and  that  of  inhabitants  3049. 
—The  town  and  parifh  feem  to  have  derived  their  name  from 
the  royal  and  unfortunate ,  family  of  Stuart,   who  had  a 
manfion  here  at  a  remote  period,  and  part  of  it  ftill  remains. 
The   principal  trade  of  the  town  is  the  manufadure  of 
bonnets,  which  has  been  continued  for  upwards  of  a  cen- 
tury paft  to  a  great  extent.     A  general  pott -office  is  here 
eftabliflied.     Here  are  a  weekly  market,  and  feveral  well- 
attended  fairs.     The  general  appearance  of  the  parifh  is 
flat,  with  a  gentle  defcent  towards  the  fea ;  and  it  is  de- 
corated with  extenfive  plantations.  The  foil  is  chiefly  ftrong 
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day ;  and  lime-quarries  abound  in  great  plenty :  itf  ex- 
tent is  upwards  of  ten  miles  in  length,  and  fome  places 
about  four  in  breadth,  —  Carlifle's  Topographical  Dic- 
tionary of  Scotland,  vol.  ii.  4to,  18 13.  Gazetteer  of 
Scotland,  8vo.  i8o5.  Sinclair's  Statiftical  Account  of 
Scotland,  vol.  ix. 

STEWARTSTOWN,  a  poft-town  of  the  county  of 
Tyrone,  Ireland  ;  77  miles  N.  by  W.  from  Dublin^  and 
5  miles  N.  from  Dungannon. 

Stbwartstown,  a  town  of  America,  in  the  county  of 
Coos  and  ftate  of  New  Hamp(hire,  containing  186  inha- 
bitants. 

STEY  Point,  a  cape  on  the  coaft  of  Labrador.  N. 
lat.  58^     W.  long.  61®  40'. 

STEYERBERG,  a  town  of  Germany,  in  the  county 
of  Hoya ;  9  miles  S.W.  of  Nienburg* 

STEYLL,  a  town  of  the  duchy  of  Berg,  lately  be- 
longing  to  the  abbey  of  Eflien ;  t  miles  S.E.  of  EfTen* 
N.  lat.  51**  22'.     E.  long.  7^ 

STEYNING,  a  borough-town  in  the  hundred  of  Stcy- 
ning,  rape  of  Bramber,  and  county  of  SufTex,  England, 
derives  its  name  from  the  Steyne-ftreet,  an  ancient  road, 
which  pafTed  through  this  part  of  the  country.  In  the 
population  return  for  i8co,  it  is  ftated  to  have  contained 
219  houfes,  and  1174  inhabitants;  but  in  181 1,  the  houfes 
only  amounted  to  187,  and  the  inhabitants  had  increafed 
to  1 2 10.  Here  is  a  weekly  market  on  Wednefday,  a 
monthly  one  for  cattle,  and  three  annual  fairs.  It  is  feated 
at  the  foot  of  a  lofty  hill,  near  the  river  Adur,  and  is 
formed  by  four  tranfverfe  ftreets. 

Steyning  is  a  borough  by  prefcription,  and  returns  two 
members  to  parliament,  eleded  by  the  hou {holders  and  in- 
habitants, who  do  not  receive  alms,  within  the  borough, 
amounting  to  8o*  The  municipal  government  is  veftcd  in 
a  conftable,  who  is  on  fuch  occafions  the  returning  officer ; 
and  is  appointed  at  the  court-leet  of  the  lord  of  the  manor. 
The  members  of  this  place  were  formerly  eleded  in  cou- 
jundion  with  Bramber,  and  intermitted  till  31  Henry  VI. ; 
but  at  prefent  eaeh  town  is  entitled  to  return  two  repre- 
fentatives,  although  one  part  of  Bramber  is  in  the  centre 
of  Steyning,  and  a  part  of  Steyning  interfeds  Bramber  in 
a  fimilar  manner.     See  Bramber. 

The  church  is  an  edifice  of  great  antiquity,  but  of  this 
building  only  the  nave  remains.  It  contams  fome  very 
curious  fpecimens  of  early  Norman  architedure.  The 
tower  is  of  flint  and  ftone,  with  buttrefles  at  the  con!er8. 
About  the  middle  of  the  i6th  century,  a  free  grammar- 
fchool  was  founded  in  this  place,  and  endowed  with  lands 
to  provide  for  the  falary  of  the  mafter.  There  have  been 
alfo  of  late  years  extenfive  barracks  ereded  here  for  in- 
fantry. 

At  a  very  remote  period,  a  Benedidine  priory  for  monks 
exifted  in  this  town,  founded  by  Edward  the  Confeflbr; 
the  church,  which  appertained  to  this  eftablifliment,  and 
which  is  fuppofedto  be  that  already  noticed,  contained  the 
facred  relids  of  St.  Cuthman,  and  of  Ethelwulf,  father  of 
Alfred  the  Great.  —  Beauties  of  England  and  Wales, 
Suflex,  by  F.  Shoberl,  vol.  xiv.  Carlifle's  Topographical 
Didionary  of  England,  vol.  ii.  Reprefentative  Hiftory 
of  Great  Britain,  by  T.  H.  B.  Oldfield,  vol.  iii.  8vo. 
1816. 

STEYR,  a  town  of  Auftria,  fituated  on  a  fmall  river 
near  its  conflux  with  the  Ens,  the  inhabitants  of  which 
are  modly  engaged  in  manufadures  of  iron  and  fteeK  It 
was  formerly  pre-eminent  among  the  royal  towns,  but 
hardly  a  vefli^e  of  its  reputation  now  remains.  It  was 
oiice  the  capital  of  a  county  belonging  to  Stiria,  hut  being 

feparated 
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feparated  from  Stiriay  it  was  ad«k(l  to  the  country  above  STICK  of  Eth^  a  quantity  or  meafure  of  twenty-fire, 

the  Ens,  and  fince  deemed  merely  a  feignory.     It  has  often  A  bind  of  eels  contains  ten  nicKs,  and  each  flick  twenty- 

fiiffered  much  by  fire  ;  80  miles  W.  of  Vienna.     N.  lat.  five  eels.     Stat.  Weights  and  Meafures. 

48^  17'.     E.  long.  14®  22'.  STICKADORE,  in  Btamy,     See  Cassidont. 

STEYREGG,  a  town  of  Auftria,  on  the  N.  fide  of  STICKELSTA,  in  G^dgr^/Ay,  a  town  of  Norway,  ia 

the  Danube;  84  miles  W.  of  Vienna.     N.  lat.  48^  17'.  the  province  of  Drontheim;  46  miles  E.N.E.  of  Dron- 

E.  long.  14®  25'.  theim. 

STEYRSPERG,  a  town  of  Auftria;   5  miles  E.  of  STICKHAUSEN,  a  town  and  citadel  of  Eaft  Frief* 

Glaggnitz.  land,  founded  by  the  Hamburghers  about  the  year  1435» 

STEZZANO9  a  town  of  Italy,  in  the  department  of  as  a  fecurity  againfl  pirates,  and  afterwards  (till  farther 

the  Serio;  3  miles  S.  of  Bergamo.  fortified;    18  miles  E.S.E.  of  Emden.     N.  lat.  53^  14'. 

STHANU,  in  Mytholqgj',  a  name  of  the  Hindoo  god  E.  long.  7°  10'. 

Siva,  by  which  he  is  frequently  defignated  in  the  celebrated  STICKLEBACK,  in  Ichthyology ^  a  name  given  by  us 

poem  the  Purana.     See  Siva.  to  that  fmall  fi(h  called  by  authors  by  the  feveral  names  of 

STHENIA,  from  a-QirKf  Jirengthf  a  word  of  great  im-  ffinach'tay  fpinax^  SLikd pungitius  fi/cii ;  zs  zMo  fi/dcuius  a/per, 

port  in  the  Bmnonian  theory  of  medicine,  implying  an  in-  pifciculus  acuUattu^  and  the  like ;    and  finally,  by  Artedi, 

flannmatory  diathefis,  and  ftanding  in  oppofition  to  aflhema^  by  the  much  more  exprefiive  name  of  gq/lerofteusy  expreff. 

or  debility,  to  one  of  which  tliat  ingenious  but  miiiaken  ing  that  great  fingularity  it  has  in  the  bony  itrudure  of  its 

pathologift  afcribed  all  difeafes  incident  to  the  living  body,  belly. 

See  Excitability.  The  common  ftickleback,  or  gq/lero/ieus  aculeatus  of  Lin- 

Sthenia,  XOcvta,  in  jintlqultji  a  feflival  of  Argos,  fup-  naeus,  is  diilinguifhe'd  by  Artedi  by  the  name  of  the  gafte- 

pofed  to  be  kept  in  honour  of  Minerva^  furnamed  Idjvtx;,  rofteus  with  three  fpines  on  the  back ;  and  by  this  cha- 

from  a^tw^Brength,  rader  it  differs  from  the  other  fpecies  of  this  genus. 

STHE^fIUS,    in    Mythology^    denoting   powerful    or  It  is  a  very  well-known  fifh,  and  is  found  every  where 

ftrong,    one  of  the  epithets  of  Jupiter ;  as  Sthemasy  or  in  new-dug  ditches,  &c.  where  no  body  can  perceive  how 

robuS,  was  one  of  the  epithets  of  Minerva.  it  comes.      Hence  the  vulgar  have  an  opinion,    that   it 

STI^,  a  word  ufed  by  fome  of  the  old  authors  for  breeds  there  equivocally  and  of  itfelf,  without  the  help  of 

pebbles  found  on  the  fea-fhore.  parents  of  its  own  kind,  and  that  from  it  all  other  fifliet 

STIBADIUM,    among  the   Romans^   a  low  kind  of  are  bred, 

table-couch,  or  bed  of  a  circular  form,  which  fucceeded  to  Thefe  are  idle  opinions :  the  fmallefl  animalcule  is  not 

the  triclina,  and  was  of  different  fizes,  according  to  the  produced  in  putrid  matter  otherwife  than  by  the  ege  of  a 

number  of  guefts  they  were  defigned  for.   They  were  called  parent  animal ;  this  origin  will,  therefore,  hardly  be  believed 

hexacltma^  oSaclinay  or  enneacltna^  according  as  they  held  fix,  of  larger,  and,  as  they  are  called,  more  perie6l  animals, 

eight,  or  nine  guefts,  and  fo  of  any  other  number.  Thefe  fmall  fiih  are  fo  far  from  peopling  ponds  with  other 

STIBELAW,  in  Geography ^  a  town  of  Pomerelia;  30  fifh,  that  they  are  very  great  devourers  of  the  fpawn  of 

miles  S.S.E.  of  Dantzic.  ^^^£?'  ^^>  and  do  infinite  mifchief  in  ponds. 

STIBILIA,  a  term  ufed  by  fome  to  ezprefs  the  anti-  Thefe  are  found  no  where  in  fuch  great  quantities  as  in  the 

monial  medicines.  fens  of  Lincolnfhire  and  Gambridgefhire,  and  fome  of  the 

STIBING.  in  Geography^  a  town  of  the  duchy  of  Stiria ;  rivers  flowing  from  them.     At  Spalding  there  are,  once  in 

7  miles  N.N.W.  of  Gratz.  fevenor  eight  years,  amazing  fhoals  that  appear  in  the  Wei- 

STIBINUS  Color,  a  term  ufed  by  St.  Jerome,  and  land,  and  come  up  the  river  in  the  form  of  a  vail  column, 

ethers,  to  exprefs  the  falfe  black  colour  which  the  ancient  Thefe  are  fuppofed  to  be  the  multitudes  that  have  been  wafhed 

Jews,  and  other  caflern  people,  gave  to  their  eye-brows  out  of  the  fens  by  the  floods  of  feveral  years,  and  colle&ed  in 

with  flibium,  or  antimony.  fome  deep  hole,  tiU,  overcharged  with  numbers,  they  are 

STIBIUM.     See  Antimony.  periodically  obliged  to  attempt  a  change  of  place.    The 

Stibium  Ceratum.     See  Vitrum  Antimonll  Ceratuth,  quantity  is  fo  great,  that  they  are  ufed  to  manure  the  land, 

STIBNITZ,  in  Geography^  a  town  of  Bohemia,  in  the  and  trials  have  been  made  to  get  oil  from  them.     See  Phil. 

circle  of  Konigingratz  ;  24  miles  E.  of  Konigingratz.  Tranf.  N^  223.     For  the  charafiers  of  this  and  the  other 

STICA,  a  name  given  by  fome  authors  to  zXi  external  fpecies,  fee  Gasterostsus. 

aftvingents  ufed  in  hsemorrhages.  It  is  obferved  in  the  Norfolk  Report  on  Agriculture, 

Stica,  in  our  Old  WrtUrs^  a  copper  or  billon  heptarchic  that  thefe  httle  fifh,  which  are  caught  in  immenfe  quan* 

coin,  of  the  value  of  half  a  farthing,  four  of  them  making  tities  in  the  Lynn  rivers  about  once  in  feven  years,  have 

an  elfing.     This  fmall  piece  was  only  known  in  Northum-  been  bought  as  high  as  eight-pence  a  bufhel.   The  favourite 

bria,  and  in  the  later  period  of  that  kingdom.     See  Penny,  way  of  ufing  them  now,  is  by  mixing  them  with  mould,  and 

and  Sksatta.  carrying  them  on  the  land  for  turnips.     Great  quantities 

STICHOMANTIA,  rixo/««y)it«,   in  jititimatyf  a  fort  have  basn  carried  to  Marham,  Shouldham,  and  ^eachan* 

€»f  divination  by  verfes  (commonly  thofe  of  ttie  Sibylline  well.     Mr.  Fuller,    there,   is  reported  to  have   laid  out 

oracles),  which  being  wrote  on  little  pieces  of  paper,  and  400/.  for  them  in  one  year:  they  always  anfwer exceedingly, 

thrown  into  a  vefTel,  the  firft  drawn  out  was  fuppofed  to  And  Mr.  Rogerfon,  of  Narborough,  has  gone  largely  mto 

contain  the  will  of  the  gods.     See  Sortxs.  this  hufbandry,  laying  out  300/.  in  one  year,  at  nrom  6</. 

STICHOMETRY,  formed  of  nx^>  verfes  and  MiV»  ^^  ^^^  P^  bufhel,  befides  carriage  from  Lynn :  he  formed 

/  meajurt^   in  Scripture  Hi/lory^  a  catalogue  of  books  of  them  into  compofts  with  mould,  mixed  well  by  turning 

iacred  fcripture,  to  which  is  added  the  mimber  of  the  over,  and  carried  them  on  for  turnips :  the  fuccefs  was  very 

verfet  which  each  book  contains.  great.     There  can  be  no  doubt  but  that  thefe  fmall  fifh 

STICHOS,  a  name  given  by  the  old  writers  to  a  pec-  afford  a  good  animal  manure. 

toral  confedion,  the  principal  ingredient  of  which  was  the  Matters  of  this  kind  confiantly  afford  a  mofl  efficacious 

herb  marruKumf  or  borchound.  manorey  and  ihould  moftly  be  applied  in  the  fireih  ilate, 

though 


S  T  I 

though  in  limited  proportions,  according  to  the  nature  and 
condition  of  the  land.  When  firft  mixed  with  good  rich 
earthy  fubftances,  as  above,  they  arc  probably  in  the  beft 
ilate  of  application  for  the  production  of  arable  crops. 
The  operation  of  fuch  fifhy  fubftances,  as  manure,  is  readily 
elucidated  and  explained.  The  (kinny  parts  of  them,  the 
writer  of  the  work  on  "  Agricultural  Chemiftry"  con- 
fiders  as  principally  conHfting  of  gelatine,  which,  from  its 
flight  ftate  of  cohefion,  is  quickly  foluble  in  watery  fluids; 
and,  befides,  the  fatty  matter  which  conftitutes  different  in- 
ternal parts  of  them,  readily  becomes  ufeful  in  the  fame 
way.  Their  fibrous  matter  contains  all  the  elementary  mat- 
ters of  vegetable  fubftances,  that  are  particularly  wanted 
for  this  ufe. 

Little  fifh  of  the  prickleback,  thornback,  and  other 
ilmilar  kinds,  may  alfo  probably  be  employed  in  the  fame 
way,  with  equal  benefit  and  advantage,  where  they  can  be 
had  in  fufiicient  quantities. 

STICKLER,  in  our  Old  Writers,  an  inferior  officer, 
who  cuts  wood  within  the  king's  parks  of  Clarendon. 

STICKNA,  in  Geography,  a  town  of  Bohemia,  in  the 
circle  of  Prachatitz ;  3  miles  S.  of  Strakonitz. 

STICKS,  Foot,  in  Printing,  flips  of  wood  that  lie  be- 
tween the  foot  of  the  page  and  the  chafe,'  to  which  they 
are  wedged  fafl  by  the  quoins,  to  keep  the  form  firm,  in 
conjnnAion  with  the  fide-dicks,  which  are  placed  at  the 
fide  of  the  page,  and  fixed  in  the  fame  manner  by  means 
of  quoins.     See  Reglet. 

STICTA,  in  Botany,  from  hkIo?,  dotted,  alluding  to  the 
minute  impreffions  on  the  under  fide  of  the  frond ;  a  name 
given  by  Schreber  to  one  of  the  fedtions  into  which  he  pro- 
pofes  to  divide  the  Linnsean  genus  of  Lichen,  and  which  is 
now  received  as  a  genus  by  itfelf,  like  Sterecx^aulon, 
Spiloma,  &c.  ( See  thofe  articles.")  — ■  Schreb.  Gen.  768. 
Achar.  Meth.  275.  Lichenogr.  80.  t.  8.  f.  i — 8.  Syji. 
230.  —  Clafs  and  order,  Cryptogdmia  jilgs.  Nat.  Ord« 
Liichenes* 

EfT.  Ch.  Shields  orbicular,  flat,  feflile,  with  an  elevated 
border  of  the  fubftance  of  the  frond,  fcattered.  Frond 
coriaceous ;  downy  beneath,  (damped  with  little  bald  pits. 

One  of  the  moft  handfome  of  this  natural  order,  found 
on  old  trees  in  various  parts  of  the  globe.  The  fpecies  in 
the  Synopfii  of  Acharius  amount  to  twenty-two,  of  which 
feven  are  Britifli ;  but  the  lafl  in  this  lift,  S.  Jylvatica,  is 
not  unattended  with  doubt,  and  another  is  certainly  mif- 
placed,  as  we  fhall  mention  hereafter.  We  kle&.  a  few 
of  the  moft  remarkable  exotic,  in  addition  to  our  native, 
fpecies. 

S.  J^Kcina.  Ferny  Sti£ia.  Ach.  Syn.  n.  i.  (Lichen 
Filix ;  Swartz  in  Linn.  fil.  Meth.  Mufc.  36.  t.  2.  f.  2. 
Platifma  Filix;  HofFm.  PI.  Lich.  v.  3.  t.  ^;.)  —  Frond 
fomewhat  italked,  glaucous-grey,  doubly  pinnatifid ; 
flrongly  ribbed,  tawny  and  almoft  fmooth  beneath ;  with 
bordered  pits.  Shields  reddifli-brown  ;  their  border  entire. 
— -  Found  on  trunks  of  trees  in  New  Zealand,  from 
whence  Mr.  Menzies  brought  our  fpecimens.  The  fronds 
are  three  or  four  inches  in  length,  or  height,  for  we  know 
not  whether  they  grrow  ereft  or  horizontally,  and  con  fid  of 
numerous,  very  elegant,  rounded,  finuated,  finely  piiyatifid 
lobes,  lying  over  each  other.  The  upper  furface  is  quite 
fmooth,  even,  «nd  veinlefs,  of  a  pale  green ifli-glaucous  afh- 
colour,  befprinkled  with  fmall,  flightly  elevated,  fi?Xjhields, 
red  when  young,  then  chefnut-coloured ;  their  border  tawny, 
fmooth,  flightly  crenate  at  the  inner  edge.  The  under  fide 
of  the  frond  is  yellowifli  or  tawny,  paler  towards  the  ex- 
tremities, and  fcarcely  downy,  except  about  the  remark- 
ably flrong^  brown,  elevated,  central  ribSf  which  run  down 
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into  a  fort  of  channelled  common^o/i.  The  pits,  cyphelUy 
have  an  elevated  poliftied  border,  raifed  above  the  fmooth 
back  of  the  frond,  not  funk,  as  ufual  in  other  fpecies,  amongft 
down  or  pubefcence. 

S.  cometia.  Fringed  StiAa.  Ach.  Syn.  n.  2.  Meth. 
276.  t.  5.  f.  I.  —  Frond  dilated,  greenifh-white,  with  wedge- 
(haped,  fomewhat  forked  lobes ;  fpongy  beneath,  with  cup- 
fhaped  pits.  Shields  tawny-red,  fringed,  like  the  frond, 
with  radiating  black  hairs.  —  Gathered  by  Dombey  on 
trees  in  Peru.  One  of  his  fpecimens  was  given  us  by 
M.  L'Heritier,  a  remarkably  handfome  fpecies,  larger  than 
the  lall,  fpreading  in  broad  imbricated  maii'es,  and  diitin- 
guifhed  by  the  copious  large  xt^  fhields^  bordered  with 
black  fpreading  hairs.  The  pits  of  the  under  furface  arc, 
in  fad,  pale  brown  elevated  cups,  imbedded  in  denfe  fpongy 
pubefcence  of  the  fame  hue. 

S.  crocata*  Yellow-veined  Sti£la.  Ach.  Syn.  n.  6. 
(Lichen  crocatus;  Linn.  Mant.  310.  Dickf.  H.  Sice, 
fafc.  4.  24.^  Engl.  Bot.  t.  2 no.)  —  Frond  roundly  lobed, 
dilated,  cellular,  glaucous-brown,  with  bright-yellow  pow- 
dery cracks  and  margins  ;  brown  and  fpongy  beneath,  with 
minute  bright-yellow  pits.  Shields  dark-brown,  with  aa 
entire  border.  Native  of  rocks,  and  trunks  of  old  trees,  in 
the  Highlands  of  Scotland,  as  well  as  in  the  £ait  and  Weft 
Indies.  The  dark  livid  hue  of  the  wrinkled  cellular  frond, 
is  ftrikingly  contrafted  with  the  lemon-coloured  powder, 
which  iifues  from  all  the  cracks,  edges,  and  warts.  The 
fpongy  down  of  the  under  fide  is  nearly  as  dark,  though 
fomewhat  reddifh ;  and  the  pits,  though  very  minute,  are 
rendered  confpicuous  by  their  bright  lemon-colour.  We 
never  faw  the  fliields.  -*  Acharius  mifapplies  to  this  the  fy« 
nonym  of  Dillenius  that  belongs  to  the  following. 

S.  aurata.  Golden-edged  Sti6ia.  Ach.  Meth.  277^ 
Syn.  n.  7.  (Lichen  auratus  ;  Engl.  Bot.  t.  23^9.  Pla« 
tifma  crocatum  ;  HofFm.  PI.  Lich.  v.  2.  52.  t.  38.  f.  i — 3. 
Lichenoides  lacunofum  rutilum,  marginibus  flavis ;  DiU* 
Mufc.  549.  t.  84.  f.  12.)  —  Frond  finuated,  roundly  lobed, 
nearly  even,  of  a  (hining  reddifh-glaucous  light  brown  ;  the 
margin  wavy,  bearing  golden  coloured  powder ;  brown  and 
downy  beneath,  with  bnght-yellowpits.  Shields Na- 
tive of  trees  in  St.  Helena  and  the  Weft  Indies,  pofiibly  alfo 
of  Devonfhire;  but  the  authority  for  the  latter  depends  oa 
unmarked  fpecimens,  found  in  Mr.  Hudfon's  Britifh  herba- 
rium. This  was  firft  diftinguiflied  from  the  laft,  by  the 
writer  of  the  prefent  article,  in  Engl.  Bot.  v.  33.  There 
can  be  no  doubt  of  its  being  abundantly  different,  the  paler 
redder  colour  of  the  upper  fide,  and  want  of  veins,  warty 
cracks,  or  cellular  deprefiions,  are  fufficient  characters. 
The  marnn  is  more  tumid  and  wavy,  with  a  rather  more 
golden  than  lemon-coloured  powder,  which  line  alfo  ap- 
pears in  the  inner  fubftance  of  the  frond,  when  broken,  and 
in  the  minute  pits  of  its  brown  under  fide.  Nothing  i% 
known  of  the  fhields. 

S.  pulmonacea*  Lungwort  Sti^a.  Ach.  Syn.  n.  xi« 
(Parmelia  pulmonacea  ;  Ach.  Meth.  220.  Lrchen  pulmo^ 
narius;  Linn.  Sp.  PI.  1612.  Engl.  Bot.  t.  572.  Weft- 
ring's  Swedifh  Lichens,  273.  t.  20.  Pulmonaria  reticulata  ^ 
Hoffm.  PI.  Lich.  v.  1.4.  t.  i.  f.  2.  Lichenoides  pulmO'- 
neum  reticulatum  vulgare,  marginibus  peltiferis ;  Dili* 
Mufc.  212.  t.  29.  f.  113.) — Frond  lacintated,  abrupt* 
deeply  cellular,  reticulated,  dark  olive-green  ;  brown  and 
villous  beneath,  with  pale,  ovate,  naked,  at  length  tumid, 
fpaces.  Shields  moftly  marginal,  bright-chefnut,  with  a 
narrow  border. — Common  on  the  trunks  of  old  trees,  in 
rather  mountainous  parts  of  Europe,  clothing  them  with  a 
rich  leafy  garment.  The  pitted  afpeCi  of  the  plant,  fome-» 
thing  like  the  lungs  of  an  animal,  has  excited  the  attention 
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if  ^  caDflier  botanifts,  and  given  rik  to  the  nanie.  The 
cobgr  of  the  upper  furface,  when  fre(h  and  moift»  is  a  rich 
bright  green,  irerging  towards  olire,  or  brown  by  age  or 
drynig*  Its  yerj  prooiinent  reticulations^  ufually  fmooth» 
are  occafionally  rou^h  with  warts,  or  rather  minute  fibres. 
Hk  under  fide  is  downy,  pale^brown;  in  an  early  ftate 
quite  eveiiy  though  marked  with  broad,  oval,  perfedly 
fanootl^  and  rather  ihining,  fpaces,  apparently  analogous  to 
the  pits  of  other  fpedes,  and  therefore,  in  our  opinion,  jufti- 
lying  the  removal  of  this  plant  to  the  prefent  genus,  with 
which  it,  no  doubt,  in  every  other  refped,  ftricUy  accords. 
Thefe  fpaces  become  afterwards  tumid,  and  very  prominent, 
between  the  downy  depreffions,  which  anfwer  to  the  ribs, 
or  reticulations,  above.  The  fhields  are  frequent,  for  the 
moft  part  feated  on  the  margin,  more  rarely  on  the  ribs  of 
the  diflc^  flat,  of  a  chelhut-brown,  with  a  narrow  border 
dilappearing  with  age,  when  alfo  the  (hields  fometimes  . 
become  tumid  and  convex.  The  refemblante  of  this  plant 
to  the  lungs,  has  caufed  it  to  be  ufed,  in  a  decodion  with 
sulk*  to  cure  coughs.  It  is  bitter,  aftringent  and  mucila- 
ginott8»  like  the  famous  Iceland  Mofs,  Lkhm  tfUuuRcus  of 
Limiatusy  and  may  thetefore  agree  with  that  ^'cdes,  in 
whatever  virtues  the  latter  may  poilefs.  ^ 

S.  firobUulata.  Pitted  Stifta.  Ach.  Svn.  n.  13.  (Par- 
melia  fcrobiculata ;  Ach.  Meth.  219.  Licnea  fcrobiculatus ; 
Scop.  Cam.  v.  2.  384.  Lightf.  850.  Engl.  Bot.  t.  497. 
L.  verrucofus  ;  Hudf.  545.  J^cq.  Coll.  v.  4.  278.  t.  18. 
f.  2.  Pulmonaria  verrucofa ;  Hoffm.  PL  Lich.  v.  i.  t.  i. 
£  I.  Lichenoides  pulmoneum  villofum,  fuperficie  fcrobi- 
culata et  pekata;  Dill.  Mufc.  21&  t.  29.  f.  114.)— Frond 
dilated*  roundly  lofaied,  crenate,  deeply  cellular,  obfoletely 
leticolated,  glaucous,  with  grey  moily  warts )  brown  and 
villous  beneath,  with  pale,  ovate,  fmooth  fpaces.  Shields 
fmall,  fcattered,  chefiiut,  with  a  roughiih  border. — Found 
m  the  mouncainout  IMurti  of  Europe,  on  trees  and  mofij 
rocka,  but  rarely  in  nuAification.  We  met  with  it  in  this 
ftate,  but  fparinglyy  near  Luis*  on  the  beautiful  fiiore  of 
Loch  Lomond.  This  has  much  broader  rounder  M«r  than 
the  fioregoing,  fpreadmg  looMy  in  large  patches ;  the  pale 
wlaucous  colour  likewite  marks  it  at  a  diftance ;  and  the 
liirfoce,  though  deeply  odhdar,  is  fcaroely  ribbed  or  reti- 
culated. Grey  mealT  warts,  looking  like  a  fort  of  mouldi- 
oefs,  occur  towards  uie  sdges  of  old  plants ;  and  theyUeUr, 
whoi  prefent,  are  feated  more  towards  the  central  part  of 
each  lobe.  The  under  fide  is  clothed  with  daiic-brown 
fpongy  dowd,  vanilliing  near  the  edge,  and  interfperfed  with 
^ral,  arhitiih,  very  fmooth  fpots,  evidently  of  the  nature 
of  f^  ypbdUf  though  ftill  (b  much  referabling  what  we 
have  deferibed  in  S*  palmmticeat  m  to  coefirm  the  genus 
of  that  fpedes. 

S.  &Aata*  Mealr-boidered  Stifia.  Ach.  Meth.  280. 
Syn.  a.  so.  (Lichen  limbatus;  Engl.  Bot.  t.  1104. 
Lichenoides,  DUl.  Mufo.  198.  t.  26.  f.  100,  varietas  fari- 
nofa,  B,C.)— Frond  roundly  lobed,  glaucous-brown, fmooth } 
gKT  and  powdenr  tovrards  the  nkargin ;  downer  beneath, 
witn  white  cup-maped  pits.  Shields  brown,  vrith  a  dark 
border»«^Nativ«  of  fliady  moffy  rocks,  and  about  the  roots 
of  trees,  in  Scotland,  Wales»  Oxfordfldre,  and,  according  to 
Acharius,  io  Switxerland.  We  have  a  fpedmen  with  nu* 
merous  fliieLds,  which  are  extremdy  rare,  mm  Mr.  Hudfon's 
herbarium,  and  another  from  Mr.  Menzies.  Much  fmaller 
than  the  laft,  each  plant  jarely  exceedin|r  two  inch^  in 
diameter,  and  confiftmsr  of  a  few  concentric,  lax,  rounded 
Ues  g  whofe  upper  funace  is  fmooth  and  (hining,  emulating 
brown  fettin,  with  fcanpely  any*  depreffions  and  reticulations ; 
the  olargin  only,  often  tumid  and  reflezed,  being  nigged, 
9Dd  ooveced  with  grey  ncaly  warts»  proceeding  mm  cracks 
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in  the  cuticle.  The  under  fide  is  eien»  of  a  nearly  unifiMrm 
light  brown,  finely  downy,  befprinkled  with  fmfll,  white, 
fmooth,  bordered  fits,  funk  in  the  down.  SUM  fmall, 
feffile,  vrith  a  broad  bafe :  their  diik  dark-brown,  at  firft 
concave,  vrith  an  elevated,  fmooth,  thick  honkrf  but  foon 
beconung  flat,  or  (lightly  convex,  almoft  black,  the  boi^ifer 
affuminff  the  fame  hue.  This  border  is  not  fufficiently  eXr 
preffed  m  Engl.  Bot.  Neither  Diilenius  nor  Acharius  ever 
law  the  (hields,  and  hence  the  former  fuppofed  this  very 
difkind  fpecies  to  be  the  male,  or  **  powder-bearing  plant»" 
of  what  vre  (hall  next  defcribe,  both  baring  been  for  the 
firft  time  clearly  determined  in  the  Engl.  Bot.  from  fpe^ 
cimens  coUeded  and  ftudied  vrith  no  fmall  care  and  at- 
tention. 

S.  fttRgmo/a.  Sooty  Stifta.  Ach.  Meth.  28a  Syti* 
n.  21.  (Lichen  fuliginofus;  Dxckf.  Crypt,  fafc.  i.  13. 
Engl.  Bot.  t.  1 10^.  Lichenoides  fuliginofum  et  pulveru- 
lentum,  fcutellis  rubiginofis;  Dill.  Mufc.  198.  t.  26.  f.  ioo» 
A.)— Frond  roundly  lobed,  dark  greeni/h-grey,  rough  witb 
blacki(h  granulations ;  downy  beneath,  with  white  cup* 
(haped  pits.  Shields  red-brown,  vrith  a  pale  border.— -More 
frequent  than  the  laft  on  rocks,  as  vrell  as  trees  in  old  dark 
woods,  in  the  alpine  countries  of  Europe.  Acharius  fays 
iterows  alfo  in  France,  America,  and  the  i(Ie  of  Bourbon. 
Vfe  have  it  from  Cornwall,  Wales,  and  Weftmoreland. 
The  fize  and  habit  of  this  plant  agree  with  the  laft,  but  the 
prefent  fpedes  is  diftingui(hed  by  the  innumerable  dark 
warty  granulations  of  its  upper  (ur&ce,  and  the  want  of 
thofe  grey,  denfe,  mealv  warts,  which  diftingui(h  S.  SmSaia* 
The  under  fides  of  both  fpecies  are  fimilar.  Ths^JUelds  of 
the  prefent,  very  rarely  met  with,  are  more  elevated ;  at  firft 
reddifh,  vrith  a  pale  tumid  border ;  then  convex  and  dark 
brown,  their  border  difappearing.  This  has  been  very 
erroneoufly  confidered  as  a  Variety  of  the  foliomng. 

S.Jyhtaiea.  Wood  Stida.  Ach.  Meth.  28 1.  Syn.  n.  22. 


(Lichen  fylvaticus ;  Hudf.  547.  Linn.  Syft.  Veg.  ed.  14. 
061.  EngL  Bot«  t.  2298.  reltigera  fylvatica ;  Hofiin. 
PL  Lich.  V.  I.  21.  t.  4*   f.  2.     Lichenoides  polyfchides, 


villofum  et  fcabmm,  peltis  parvis ;  Dill.  Mufc.  199.  t.  27. 
f.  ioi.)-*Frond  deeply  lobed,  bluntly  cut,  divaricated^ 

Kilhrbrown,  fomewhat  uneven  and  granulsted  \  downy 
th,  vrith  white  pits.  Shields  nsarginal,  vertical,  con- 
vex, dark-brown.— Abundant  in  the  mountainous  woods  of 
moft  parts  of  Europe,  clothing  the  ground  in  loofeextenfive 
tufts,  intermixed  with  mofs,  under  the  (hade  of  rocks  or 
old  decaying  trees  %   but  the  frudification  is  among  the 

Sesiteft  botanical*  rarities.  We  hav^  feen  it  however  in 
r.  Hope's  coUeAion,  who  received  his  fpecimen  firom  Dr. 
Burgefs  of  Dumfriesihire ;  Diilenius  and  Hoffmann  have 
alfo  delineated  fimilar  ones.  The  frotids  fpread  much  more 
vridely  than  thofe  of  S.  Rmhdta  orfidi^Mja^  and  are  longert 
though  narrower  and  much  more  divided,  vrith  abrupt 
divaricated  fegments.  Their^  upper  furfsce  is  ufuaUy 
(mooth  and  even,  of  a  greeni(h  nifty  brown,  fcarcely  (o 
green  as  in  Hoffmann's  plate.  Sometimes  it  is  oUburelT 
cellular,  and  befprinkled  with  dark  granulations,  like  thole 
o£  faEgmq/ai  with  which  fpecies  Ifliewife  the  under  fide 
accords,  oie  pits  being  thofe  of  a  true  SdSa.  But  the 
JtMtf  as  repre(iented  by  authors,  appear  very  different  firoa 
all  the  known  fpecies,  being  more  Bke  the/m,  or  targetSi 
of  the  ffenus  PMdta%  and  feated,  like  moft  of  them^  on 
marginal  elongated  portions  of  the  frond.  (See  Pxltioka.) 
Whether  they  are  orbicular  and  bordered  in  a  young  ftate» 
nobody  has  obferved.  11  fo,  this  ambi^ous  fpecies  vrould 
prove  a  f^enuine  SASa;  but  othenrife  it  vrould,  as  a  Pd* 
tUkOf  overturn  the  importance  of  the  pfpheBs  for  generic 
diftiifiion.    Indeed  this  importance  is  much  vreakewd  by 
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9,  pubm^nm  and  ferMeulataf  in  which  thefe  pits  are  fo 
imperfedly  defined  ;  to  fay  nothing  of  ParwuBaghmukfera^ 
Aeh.  Syo.  195.  (Lichen  glomuliferus  ;  Engl.  Bot- 1.  293,) 
and  other  fpecies,  in  which  they  diiliD^^ly,  though  but 
occafionally  or  fparingly,  occar. 

We  beg  leavey  further,  to  obferve  that  S»  obvoIutOf  Ach. 
Syn.  n.  I9»  has  no  chara6Ur  of  the  prefent  genus,  but, 
though  villous  on  both  fides,  feems  naturally  of  the  tribe 

called  Citraria* 

STIECHOWITZ,  in  Geography^  a  town  of  Bohemia, 
ia  the  circle  of  Beraun,  in  the  Muldaw  ;  10  miles  S«£.  of 

BerauD* 

8TI£OE»  or  Stsige,  in  Comwurcei  a  term  of  reckoning 
ubd  in  Germany,  containing  20  pieces. 

8TIENTA,  in  Geography^  a  town  of  Italy,  in  the  de- 
partment of  the  Lower  Po  ;  9  miles  N.  of  Ferrara. 

8TIEPAN0W,  a  town  of  Bohemia,  in  the  circle  of 
KaUrzim ;  15  miles  S.  of  Kaurzim. 

8TIERNH1ELM,  Georgb,  in  Btografhy^  a  learned 
Swede,  was  bom  in  Dalecarlia,  in  the  year  1598.  Enjoy- 
iDg  the  friendihip  of  Burxus,  tutor  to  Guftavus  Adolphus, 
he  made  great  progrefs  in  literature  and  the  fciences. 
Upon  his  return  from  a  tour  into  foreign  countries,  he  was 
appointed  le6iurer  on  morality  in  the  gymnafium  newly 
founded  at  Vefteros  ;  but  deilined  for  a  wider  fphere  of  ufc- 
fulnefs  and  reputation,  he  was  appointed,  in  1630,  afieiibr 
in  the  court  of  juftice  at  Dorpat,  and  in  the  following  year 
was  ennobled.  In  1639  he  occupied  an  important  office 
in  Livonia,  where  it  was  his  fate  to  be  regarded  by  the 
Ignorant  and  fuperftitious  populace  as  a  forcerer,  becaufe 
he  employed  microfcopes,  and  other  philofophical  inftru- 
meats,  to  aid  him  in  the  inveftigation  of  the  fecrets  of  nature. 
In  1648  he  was  advanced  to  the  high  ftation  of  vice-pre- 
fidebt  of  the  court  of  juftice  of  Dorpat ;  but  being  obliged 
to  fiy  from  the  Ruffians,  who  threatened  this  place,  the 
veflel  in  which  he  embarked  was  wrecked  in  its  palfage ; 
sad  though  he  efcaped  himfelf,  he  loft  all  the  property 
which  he  had  preferved  from  the  ravages  of  the  Ruffians. 
'W^en  he  arrived  at  the  capital,  he  was  pennylefs  and  almoft 
■aked ;  but  he  was  foon  relieved  by  the  munificence  of  fome 
fteady  friends.  Queen  Chriftina  treated  him  with  refpefi, 
aad  nominated  him  antiquary  of  the  kingdom ;  entrufting  him 
alfo  with  the  care  of  the  public  records,  and  conferring  on 
him  the  title  of  <<  Cuftos  Regni."     In  1658  he  was  ap- 

fointed  by  Charles  X.  provincial  judge  of  Drontheim,  in 
Forway  ;  but  when  Drontheim  was  reftored  to  Denmark, 
lie  became,  in  1661,  a  member  of  the  council  of  war  ;  and 
when  the  college  of  antiquities  was  eftablifhed  at  Upfal,  ia 
J  666,  he  was  appointed  diredor.  He  died  at  Stockholm 
in  1671,  at  the  age  of  74.  Stiemhielm  was  a  man  of  great 
kaming,  and  excelled  in  an  extenfive  knowledge  of^ lan- 
guages. All  languages,  in  his  opinion^  vwre  derived  from 
Sie  Scythian,  which  he  maintained  to  be  older  than  the 
Hebrew  itfelf.  By  command  of  queen  Chriftina,  he  was 
obliged^  in  her  prefeiice,  and  in  the  public  hall  of  the 
acac&my  of  Upfal,  to  hold  a  difpute  on  this  fubjeft  with 
profeffor,  afterwards  bifhop,  Terferus.  His  tafte  for  poetry 
fed  him  to  an  acquaintance  with  the  principid  compofitions 
of  the  ancient  poets  ;  and  his  own  verfes  are  faid  to  be  ftili 
fead  with  pleafure.  In  confeqaence  (if  his  extenfive  know- 
fedge  of  mathematics  and  arithmetic,  he  was  employed  to 
mrnlate  the  Swedifli  weights  and  meafures.  Regardlefs 
•r  wealth,  he  was  often  reduced  to  fuch  diftrefs  as  to  be 
under  a  neoeffit^  of  writing  to  the  chancellor  Ozenftiema, 
requefting  public  relief.  When  his  friends  regretted  his 
Ipovefty,  they  recftved  for  anfwer,  ^<  Bonas  mentis  comet  eft 
paopcrtat*    Aut  philofophvun  aut  dsvitem  oportet  vivore.'* 
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He  preferred  the  former;  and  always  feemed  cootentedy 
cheerful^  and  happy.  Being  afked  on  his  death-bed  what 
epitaph  ftiould  be  infcribed  on  his  tomb,  he  replied, 
"  Vixit,  dum  Vixit,  laetus."  Although  he  was  a  man  of 
unqueftionable  virtue  and  integrity,  he  did  not  eicape 
calumny.  In  matters  of  philofophy,  he  thought  fneely  and 
boldly  ;  but  it  does  not  appear  that  he  ever  wrote  any 
thing  contrary  to  that  refpe£t  which  is  due  to  the  Supreme 
Being,  or  to  the  principles  of  true  religion.  Among  his 
numerous  works  were,  '^  Magog  Aramxo  Gothicus»  five 
origrines  Vocabularum  in  Lmguis  pasne  omnibus,  ex  Lingua 
Svetica  veteri ;''  a  work  printed  at  Upfal  in  410.  but 
never  completed ;  <<  Leges  Veftrogothicsc  antiqux,  cum 
Prxfatione  et  Indice  Vocabulorum  obfcuriorum,"  Stock. 
2663,  f ol. ;  **  Ulphilas,  leU  Verfio  qnatuor  Evangeiiorum 
Gothica,  Literis  Latinis  quam  Gothicis  cdiderat  F.  Junius, 
cum  Verfionibus  parallelis,  Sveo'gothica*  lilandica,  et  vul* 
(rata  Latina,''  &c.  1671  ;  ibid.  4to. ;  **  Epidolaad  Olaum 
Verelium  de  Origine  Vocabulorum  Gothi  et  Svedi,"  pre- 
fixed to  Hervara  Saga ;  *<  Anticluverius,  five  de  Originibus 
Sveo-Gothicis,"  Holm.  1685,  8vo.  The  ««  Archimodes 
Reformatus'^  of  Stiemhielm,  on  trying  metals  by  wa^r  ; 
and  his  <<  Linea  Carolina,"  are  incontrovertible  proofs  of 
his  deep  knowledge  in  mathematics  and  natural  philofophy. 
It  appears  that  he  had  both  microfcopes  and  lenfes,  which 
were  very  rare  in  Sweden  at  this  time.  He  was  well  verfed 
in  languages,  hiftory,  and  the*  northern  antiquities.  His 
memory  is  particularly  venerated  on  account  of  his  being 
the  father  o^  true  poetry  in  Sweden.  He  determined,  as 
his  biographer  fays,  to  throw  afide  that  reftraint  which 
words  of  the  fame  found  at  the  conclufion  of  the  lines 
carry  with  them,  and  to  try  whether  inffenioiA  thoughts 
would  not  pleafe  as  much  in  Swedifli  verle  without  rhyme> 
as  in  the  poetry  of  the  Greeks  and  the  Romans.  The  at* 
tempt  completely  fucceeded  in  hexameter  or  heroic -verfe, 
and  Stiernhielm's  <<  Hercules"  is  and  will  continue  to  be 
a  m after-piece.     Gen.  Biog. 

STIERNHOOK,  JoUk,  a  learned  Swede,  was  bom  in 
1576.  After  trwelling  in  foreign  countries  from  1620  to 
1624,  he  was  appointed  lecturer  of  jurifprudence  and  the 
political  fciences  at  Vefteros ;  and  in  1640  made  profeilbr 
of  jurifprudence  in  the  newly  eftablifhed  academy  at  Abo. 
In  1658  his  fight  became  bad,  and  he  laboured  under  this 
infirmity  until  his  death,  which  happened  at  Stockholm  in 
167c  ;  and  yet  two  years  before  this  event  he  went  to 
Holland,  and  vifited  the  Hague,  Leyden,  Amfterdam,  and 
feveral  other  parts,  without  any  affiftance.  He  was  the 
author  of  various  efteemed  works,  among  which  was  **  De 
Jure  Sveonum  et  Gothorum  vetufto  Libri  duo,"  Holm. 
1672,  iUo.     Gen.  Biog. 

STIFF,  the  i^uality  by  which  a  (hip  is  enabkd  to  carry 
a  fufficient  quantity  of  fail  without  the  danger  of  overfet* 
ting.  VeiFels  having  this  quality,  arifing  mm  their  con- 
ftru^on,  will  certainly  fail  fafter  than  others,  which,  in 
order  to  carry  the  fame  quantity  of  fail,  require  to  be 
ballafted.  The  ftiffhef^  of  many  mips,  however  perfe6l  in 
their  conftru6lion,  may  be  materially  injured  by  an  tniu* 
dicious  mode  of  ftowage  4  although,  on  the  contrary,  t|iis 
defe6t  in  the  conftru^ion  can  be  feldom  remitted,  to  any 
confiderable  degree,  by  the  ftowage.  See  Shif-builbino^ 
and  Stowage. 

Stift  Jmnts  in  neat  cattle^  a  difeafe  of  thefe  parti, 
which  is  often  troublefome  and  very  hurtful  to  them.  It 
is  moft  probably  of  the  rheumatic  kind,  and  not  unfre* 
quently  termed  j^hiifillon  by  the  country  people. 

It  aftedts,-  for  the  moft  part,  fuch  old  milch  cows  as  are 
near  calving,  or  fuch  young  cattle  at  aie  much  expofed  in 
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the  field  in  the  fprinr  of  the  year.     It  commonly  arifes  the  fame  time.     It  is  commonly  fuppofed  to  be „ 

from  too  great  expolure  to  cold  winds  and  moifture^  and  by  the  low  Hate  or  condition  of  the  ewes  to  which  they 

generally  takes  place  in  fuch  animals  as  have  b^n  kept  in  belong ;    but  it  is  more  pirobable  that  it  arifes  frotn  the 

a  itate  of  poverty  and  ftarvation  for  the  winter  feafon,  on  fudden  night  colds  and  damps  which  are  liable  to  take 

their  being  fiddenly  turned  out  in  the  early  vernal  months,  place,  and  to  which  they  are  particularly  expoied  at  thit 

and  greatly  expofed  in  low  damp  fituations  to  the  feverity  period  of  the  year.     At  fuch  times,  however,  the  lambs 

of  the  north  and  eafterly  winds.  are  believed  to  be  difpofed  to  grow  faft,  and,  for  want  of 

The  appearances  of  it  are,  that  the  joints  become  par-  proper  and  fufficient  nourifluBent,  to  become  ilunted,  and 

ticularly  aneded,  and  fometimes  fwelled ;  and  there  are  great  to  have  their  joints  HifF  and  fwelling  out ;  they,  howevefy 

pain  and  weaknefs.     For  two  or  three  days  at  firft,  the  for  the  moll  part,  recover  of  the  complaint.     It  is  mofk 

anunals  only  appear  ftiff  in  the  joints  ;   which  afterwards  likely  a  difeafe  of  the  cheumatic  kind,  whidi,  when  it  does 

•ftea  begin  to  tumefy  and  enlarge,  without  any  figns  of  an  not  readily  go  off,  may  give  way  to  the  ufe  of  calomel 

aAive  inflannmatory  itate ;   a  cold  inadive  tumour  confe-  with  a  little  opium  in  the  form  of  a  fmall  ball,  to  the  ex^ 

qoeotly  takes  place  about  the  articulations,  which  is  at-  tent  of  from  a  fcruple  to  half  a  drachm,  once  or  twice  ia 

teaded  with  a  great  ftiffnefs,  that  not  unfirequently  fpreads  the  day,  or  a  fmall  fpoonful  or  two  at  a  time  of  the  fpirit 

and  extends  itfelf  over  the  whole  body,   fo  as  that  the  of  turpentine. 

beaft  is  fcaroely  able  to  rile  when  laid  down,  without  bem^        STIFLE,  or  Stifflb,  the  name  of  a  difeafe  in  tht 

in  Ibme  meafure  aflifted.     Such  cattle  as  labour  under  this  patella,  or  knee-pan,  in  a  horfe  or  other  animal,  ^ich  part 

coaplaint  often  foffer  greatly  from  the  feverity  of  the  pain  it  properly  iignifies.     A  lamenefs  in  the  ftifle  is  caufed  by 

m  the  parts,  and  from  the  liiUefsnefs  and  incapability  of  thofe  accidents  that  produce  it  in  all  other  joints.    When  a 

ftirting  which  attend  it.  horfe  is  lame  in  this  part  he  generally  treads  upon  his  toe« 

On  the  difeafe  firti  makiaflr  its  appearance,  the  beaft  and  cannot  fet  that  heel  to  the  ground.     Some  ftrains  in  the 

flkould  be  removed,  and  be  taJten  to  fome  proper  building  ftifle  are  violent,  and  fwell  pretty  much  ;  but  Gibfon  aiferts, 

of  the  cow-houfe  kind,  which  is  rather  warmly  Atuated^  that  he  hardly  ever  knew  any  of  them  incurable,  unleft  bad 

as  moderate  warmth  is  of  much  ufe  in  the  removal  of  the  methods  had  been  ufed  in  the  beginning.     They  commonly 

complaint.     Here  proper  remedies  (hould  be  given,  fuch  may  be  cured  by  cooling  faturnine  applications,  fuch  as  have 

IS  calomel  and  gum  guaiacum,  in  pretty  full  do£^s,  as  from  been  prefcribed  for  the  (houlder  ftrains ;  but  if  the  fwelling 

half  a  drachm,  to  a  whole  drachm  and  upwards,  of  the  be  verv  large  and  puffy,  which  fometimes  happens,  lecourle 

former  ;  and  from. half  an  ounce,  to  an  ounce  and  more,  of  muft  oe  had  to  fomentations,   to  take  off  inflammation* 

the  latter,  in  powder,  made  up  with  the  tinAure  of  opium  Sometimes,  however,  impofthumations  follow:  in  fuch  cafiMi 

and  balfam  of  copaiva  into  the  form  of  a  fmall  baU.     This  and  when  thefe  break  and  run,  there  is  commonly  an  end  of 

may  be  given  once  or  twice  in  the  day,  in  a  homful  or  two  danger. 

of  warm  ak.    And  afterwards,  recourfe  may  be  had  to        STIFT,  in  Etching.    See  Etching. 
goaiaciam,  in  combination  with  Peruvian  or  oak  bark,  cam«        STIGLIANO,  in  Geography^  a  town  of  Italy,  in  the 

phor,  and  ftomachic  feeds,  in  the  proportions  of  from  one  Patrimonio ;  9  miles  £.  of  Ci vita  Vecchia. — AUb,  a  town 

to  two  ounces  of  the  gum,  bark,  and  feeds  ;  add  from  one  of  Naples,  in  Bafilicata,  celebrated  for  its  baths  ;  24  mike 

and  a  half  to  two  and  three  drachms  of  the  camphor  ;  the  S.S.E.  of  Acerenza. 

whole  being  formed  into  a  fine  powder,  and  given  as  above.        STIGMA,  in  MeMatUf  a  minute  red  fpeck  in  the  ikio. 

One  or  two  ounces  of  the  fpirit  of  turpentine  may  alfo  without  any  elevation  of  the  cuticle,  of  the  fame  Mature  aa 

fonaetimet  be  given  in  a  quart  of  thin  oatmeal  gruel  with  petechia,  from  which  they  differ  only  in  magnitude, 
great  benefit.  Stigma,  in  Boiauf  and  F^aaib  Pixfiokpt  aa  eflen- 

Tbe  ufe  of  ftrong  ttimulatin^  applications  rubbed  exter-  tial  part   of  the  Pistillum  (Tec  that  arade)  in  flowers^ 

Dally  on  the  fwellings  of  the  joints,  which  are  fo  ftrongly  being  the  organ  deftined  to  receive  the  foBoh  the  adioaof 

recommended  by  fome,  are  leldom  probably  to  be  had  re-  which  upon  the ^igma  caufes  the  fertility  of  the  feeds.  (See 

ooiirfia  to,  as  they  may  be  attended  with  danger  in  many  Fecundation  of  Plants,)    For  the  accompliihment  ef  this 

important  purpofe,  the  part  in  queftion  is.  fo  fituated  as  to 


Whefe  the  difeafe  puts  on  an  a£iive  ftate,  and  is  accom-  receive  the  fofkny  and  fo  formed  as  to  retsun  it|  whflft  a 

penied  with  fever  and  much  pain,  as  well  as  fwelling  in  the  peculiar  moifture,  fiecreted,  more  or  lefs  copioufly,  by  the 

joints,  as  occafionally  is  the  cafe ;  it  will  be  neceffary  and  Jllgma^  occafions  the  particles  of  the  poUen,  hitherto  kept 

proper  to  have  recourfe  to  opening  mild  purgative  remedies,  dry,  to  burft,  and  difcharge  their  elaftic  contents,  more  im» 

as  there  may  be  occafion,  with  the  balls  and  powders  given  mediately  fubfervient  to  the  end  defigned.     When  ihc  pollen 

m  fuch  a  manner  as  may  be  fuitable.  is  of  a  glutinous  quality,  as  in  Orcblde^t  and  Contort£f  the 

By  the  proper  ufe  of  thefe  means,  the  beafts  will  moftly  fame  moiiture  muft  be  fuppofed  to  z6t  as  a  menftruum,  per« 

iboo  get  well  of  fuch  ftiffnefl'es  in  their  joints.'  forming  the  fame  thing  in  a  ilightly  different  mode. 

But  cows  and  other  neat  -cattle  fometimes  have  lame-  The  (hape  of  the^gwiM  is  eithtrjimpkf  being  little  more 

■efles  and  ftiffiseiles,  which  appear  to  be  at  one  time  in  the  than  a  mere  point ;  or  it  is  capitatet  lice  a  pin's  head,  as  io 

fare-quarters,  and  at  another  in  the  hind  ones  ;  and  which  the  Primrofe.     In  the  ringent  flowers  the  two  ftigmas  are 

are  attended  with  confiderable  pain.     Thefe  often  proceed  tapering,  but  of  the  moft  fimple  ftrndure,  devoid  of  all 

fam  bard  driving,  or  other  fimilar  caufes,  and  not  from  evident  pubefcence,  fo  that  it  is  hard  to  underfbind  which 

the  lame  caufes  as  the  above ;  but  in  thefe  cafes,  too,  the  is  the  emcient  part ;  while  in  moft  graffes  the  ffcigmas  are 

calomel-ball,  as  well  as  fuch  remedies  of  the  bark  kind  as  amply  branched  or  feathery,  to  detain  the  pollen.     So  in 


been  advifed  above,  will  be  found  ^fefuL  many  of  the  mallow  tribe,  a  great  degree  of  pubefcence^ 

SnvF  Jomii  in  lambs,  a  difeafe  or  affe&ion  in  thefe  and  abundance  of  vifcid  moifture,  are  evident  m  thefe  or- 

Ks  of  them»  which  moftly  takes  place  during  the  hot  gans ;  their  rich  purple  or  fcarlet  colour  contrafting  with 

mer  feafon,  as  about  tKe  month  of  June,  coming  on  the  large  yellow  pollen,  whofe  burfting,  or  explofion,  may 

wkh  a  ftiffnefs  in  the  dtferent  joinu  of  the  extremities,  almoft  be  feen  by  the  naked  eye.     The  ftigma  of  the  yfsM- 

aiMl  ionetiflMt  feixiag  kvtaai  lambs  in  the  fame  flock  at  rylBs  formo/iffima  is  fumiftied,  as  Linosus  obfierves  in  his 

B  b  2  Differu« 
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iMfatatioii  on  the  Sexes  of  Plants^  with  a  large  drop  of 
dear  fluid}  which  is  protruded  m  the  day  tiiiie»  fo  as  to 
feem  in  danger  of  falling  to  the  mund.  To  this  the  pollen 
adhereSt  rendering  it  turbid  or  Sreaky,  in  which  ftate  it  is 
re-abforbed  towards  evening  into  the  ftyle.  The  concave 
iligma  of  the  Violet  gapes  to  receive  the  pollen ;  that  of  the 
Martynia  is  faid  to  be  irritable^  clofing  from  the  ttimulus  of 
the  pollen,  which  by  that  means  it  more  furely  retains* 
That  a  vital  principle  is  inherent  in  the  ftigma,  at  lead  till 
the  ends  of  its  formation  are  anfwered»  we  learn  from  an 
obfervation  of  Linnsus,  in  the  Diflertation  above  alluded 
to.  He  found  that  this  organ,  in  female  plants  of  Hemp 
to  which  no  pollen  had  accefs,  remained  for  a  Ion?  while 
ffreen  and  vigorous,  as  not  having  had  the  vital  principle  ex- 
haufted ;  while  the  kigaa  of  every  blofibm  which  had  been 
impregnated,  evinced  the  completion  of  that  operation,  by 
faoin^  and  withering  away.  Almoft  ever^  nower,  when 
careiully  examined,  confirms  the  truth  of  this  remark.  In 
thole  cafes  where  the  ftyles  remain,  to  form  a  crown,  or 
hooks,  afliftinflr  in  the  difperfion  of  the  feeds,  the  ftigmas 
will  generally  be  found  decayed  or  feparated.  See  Germen 
and  Stylus. 

STIGMANTHUS,  in  Botany ,  a  name  of  Loureiro's, 
formed  of  riyiJMi  the^gnuh  auid  atdof,  ajhwer^  in  allufion 
to  the  umifually  large  fize  of  that  organ.— Loureir.  Co> 
chinch.  146.— Clafs  and  order,  Petitan£ia  Monogyma.  Nat. 
Ord.  Rwkacuff  Jofl*. 

Gen.  Ch.  Cal^  Perianth  fuperior,  of  one  leaf;  tube 
(hort ;  limb  in  five  deep,  long,  very  flender,  fegments.  Cor. 
funnel-fluped,  with  a  long  tube :  limb  in  five  deep,  ovate- 
oblong,  fpreadine  legments.  Stam.  Filaments  five,  very 
ftiort,  inferted  bdow  the  fegments  of  the  corolla ;  anthers 
oblong,  reflexed  (we  prefume  between  the  fegments).  Pt/l. 
Germen  inferior,  roundi(h ;  (Me  thread-lhaped,  longer  than 
the  corolla  I  ftigma  ovate,  furrowed,  very  large.  Pnic* 
Berry  dry,  compreffed,  tuberculated,  of  one  cell.  Seeds 
numerous,  oblong,  angular,  bony. 

Eff.  Ch.  Corolla  funnel'fliaped.  Stigma  furrowed,  verv 
large.  Berry  dry,  crowned  by  the  calyx,  of  one  cell,  with 
many  bony  feeds. 

'  I.  S.  cymojus.  C(^  buam  rung  of  the  Cochinchinefe.— 
Native  of  woods  and  hills  in  Cochinchina* — A  large, 
branching,  climbing^rv^,  within  tendrils  or  thorns.  Leana 
oppofite,  lanceolate,  entire,  fmooth.  FlwverM  white,  in  very 
large,  axillanr  and  terminid,  cyms. 

Loureiro  nints  the  affinity  of  this  plant  to  Muffkndth 
from  which,  he  fays,  it  differs  chiefly  in  its  feed-veltel  and 
ftigma.  We  cannot  refer  it  to  any  known  genus,  but  it 
feems  to  range  near  the  Solena  of  Willdenow.  See  that 
article. 

STIGMAROTA,  bomjligmih  and  rota^  a  wheel,  allud- 
in^  to  the  large,  orbicular,  toothed  ftigma.— Loureir.  Co- 
chmch.  633.— Clafs  and  order,  Dioecta  Polyandria.  The 
name  is  bad,  and  of  the  ^enus  itfelf  we  have  not  fufficient 
materials  to  form  an  opinion.    Loureiro  gives  the  following. 

EiF.  Ch.  Male,  Calyx  in  four  or  five  deep  fegments. 
Corolla  none.     Stamens  thirty. 

Female,  CaWx  in  five  or  fix  deep  fegments.  CoroUa  none. 
Stigma  wheel-ihaped,  fix*cleft.   Berry  flefliy,  with  fix  feeds. 

The  fpecies  are  two. 

I.  S.  Jangomat. — Stem' arboreous,  with  branched  fpines. 
Stalks  fcatteied,  many-flowered. — Cultivated,  and  perhaps 
wild,  in  Cochinchina.  This  the  author  confiders  as  Jan- 
/MNO/,  Bont.  Jav.  iii,  and  S^na  Sptnarumf  Rumph.  Am- 
boin.  V.  ^.  j6.  t«  19.  f.  l,  2.  He  therefore  rightly  obferves, 
that  the  latter  fynonym  caafaaTe  no  reference  to  Canffajj^i' 
murumf  Linn.  Mant.  559* 


!•  S,  africima.  ^^Stsoi  (hrubby,  with  fimple  fpineS. 
Flowers  folitary,  terminal. 

STIGMATA,  in  Natural  Hifiory,  the  apertures  in  dif- 
ferent parts  of  the  bodies  of  iufe€bs  communicating  with 
the  trachex,  or  air-veiTelSf  and  ferving  for  the  omoe  of 
lefpiration. 

Nature  has  g^iven  to  thefe  minute  animals  a  much  larger 
number  of  trachese  and  bronchia,  than  to  us.  We  have 
the  ramifications  of  the  trachea  reaching  no  farther  than 
into  the  breaft,  whereas,  in  the  bodies  of  thefe  infedts,  we 
find  them  extended  through  the  whole,  and  finely  and  ad- 
mirably interlaced  with  one  another.  We  have  but  one 
mouth  to  refpire  by  ;  and  the  organization  of  the  parts,  in« 
fervient  to  refpiration,  is  very  admirable  in  us ;  but  in  the 
infedl  clafs,  the  n^ouths  or  openings  to  breathe  at,  are  much 
more  numerous,  and  the  organization  much  more  complex. 

All  the  two- winged  and  four-winff«d  flies,  which  have  a 
fingle  or  undivided  corcelet,  to  which  their  legs  are  all  fixed, 
have  alfo  four  fiigmata  in  that  corcelet,  two  on  each  fide. 
Thej  have  thtm  alfo  on  the  rings  of  their  body,  but  thofe 
on  the  corcelet  are  the  moil  coniiderable. 

Of  the  four  on  the  corcelet,  the  two  anterior  ones  are 
ufually  the  largeft.  The  heft  way  to  find  them,  in  the  ^- 
nerality  of  flies,  is  to  examine  them  firft  in  the  larger  fpecies 
of  the  UbellaB,  where  thev  are  very  diftind  and  plain,  and 
after  their  fituation  is  well  known  in  that  fpecies,  they  will 
be  much  the  more  readily  found  in  the  reft. 

Thefe  ftigmata  of  the  corcelet,  as  well  the  anterior,  as 
the  pofterior,  are  oblong,  and  placed  obliquely  to  the  length 
of  the  body ;  that  end  of  them  next  the  head  is  more  ele-, 
vated  than  the  other,  and  their  fize  is  fufficiently  lar^  to 
render  them  vifible,  efpedally  the  firft  pair.  Each  ofthefe 
feems  not  a  little  to  refembie  a  fea-mufde  with  its  ftiells  a 
little  open,  or  is  fomewhat  like  the  opening  of  an  eye.  It 
is  alfo  furrounded  by  two  eye-lids,  proportionably  thick ; 
and  befide  thefe,  which  make  its  outer  circumference,  one 
may  difcover  two  others  within,  which  are  bordered  with 
hairs,  and  which,  when  clofed,  often  quite  ihut  up  the 
opening. 

The  colour  of  the  ftigmata  often  is  fome  help  alfo  to  us 
for  the  difcovery  of  them  ;  they  are  very  frequently  different 
in  colour  fiom  the  corcelet ;  fome  are  yellowifli,  others  of  a 
coffee  colour,  or  fome  degree  of  a  fallow  colour,  in  flies 
whofe  corcelet  is  brown,  or  black,  or  blueifh. 

Flies  have,  befide  thefe,  feveral  ftigmata  alfo  in  the  rings 
of  their  bodies,  perhaps  in  every  one  of  them,  though  com- 
monly thofe  in  tne  two  or  three  firft  are  only  to  be  diftin- 
guiihed ;  thefe  are  not  like  thofe  of  the  corcelet,  but  are 
round,  ufually  a  little  eminent  above  the  reft  of  the  furface, 
and  refembling  pins'  heads ;  they  are  not  eafily  difcovered, 
becaufe  they  are  not  only  fmall,  but  ufually  hid  by  the  folds, 
or  commiflures  of  the  rings.  They  are  ufually  two  on  each 
ring,  placed  on  the  two  oppofite  fides,  amd  partly  under  the 
beUy.     Reaumur,  Hift.  In.  vol.  iv.  p.  148. 

Malpighi  firft  difcovered,  that  thofe  eighteen  opemngs^ 
which  are  placed  nine  on  each  fide  of  the  caterpiUar,  and 
which  are  called  by  the  name  of  ftiormata,  ferve  to  give 
refpiration  to  this  ciafs  of  animals.  M.  Reaumur  repeated 
his  experiments,  and  made  feveral  new  ones ;  and  he  con- 
cluded that  thefe  apertures  ferved  only  for  the  infpiration  of 
.the  air,  which  the  caterpiUar  afterwards  expired  through 
the  whole  fuperficies  of  its  body,  becaufe  he  could  never 
obferve  that  any  bubbles  of  air  were  ever  driven  out  of  thefe 
ftigmata :  but  Mr.  Bonnet,  on  the  contrary,  having  feeo 
bubbles  of  air  commg  out  of  thefe  openines,  was  Ted  to 
infer  that  the  infpired  air  was  alio  reipired  or  <Ufcharged 
through  thefe  fame  orifices ;  and  he  is  of  opinion  tbat  no 

part 
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part  of  it  18  expired  throuj^  the  pores  of  the  body.  From 
leTeral  experiments  he  alio  inferred,  that  of  the  eighteen 
ftigmata  with  which  the  caterpillar  is  fumifhed,  the  two 
anterior  and  the  two  jpofterior  ones  are  of  greater  ufe  foi: 
rtfpiration  than  any  of  the  others.  Phil.  Tranf.  vol.  xlv. 
p.  joo,  &c. 

0TI6MATA9  in  Antiqmtif  certain  marks  imprefled  on  the 
left  (houlder  of  the  ibldiers  when  lifted.     See  StiomAt 

TIZING. 

Stigmata  were  alfo  a  kind  of  notes,  or  abbreviations, 
coniifting  only  of  points,  difpofed  various  ways ;  as  in  tri- 
aneles,  Iquares,  crofies,  &c^ 

Stigmata  is  alfo  a  term  introduced  by  the  Francifcans 
to  exprefs  the  marks,  or  prints,  of  our  Saviour's  wounds, 
laid  to  have  been  miraculoufly  impreiTed  by  him  on  the  body 
of  their  feraphic  father,  St.  Francis. 

A  folemn  feati  was  hereupon  appointed  to  be  annually 
cekbrated  in  memory  of  the  miracle,  cdled  **  the  feaft  of 
the  ftigmata  of  St.  Francis  ;'*  and  a  peculiar  mafs  or  office 
was  compofed  for  the  fame. 

An  arcbi-confraternity  was  ere&ed  on  the  fame  occaiion, 
by  Frid.  Fizsi,  a  Roman  furgeon,  in  the  year  1594* 

STIGMATICI,  among  the  Romans*  were  fervanta 
marked  in  the  face  for  fome  crime. 

STIGMATIZING,  among  the  jiiuietiis^  was  infliaed 
upoo  flaTes  as  a  puni(hment,  but  more  frequently  as  a  mark 
to  know  them  by ;  in  which  cafe  it  was  done  by  applying  a 
ftd-hot  iron,  marked  with  certain  letters,  forming  the  name 
or  fome  peculiar  charader  belonnng  to  their  mafters,  to 
their  f(»eheads  till  a  fair  impremon  was  made,  and  then 
pouring  ink  into  ih%  furrows,  that  the  infcription  might  be 
the  more  confpicuous. 

Soldiers  were  branded  in  the  hand  with  the  name  or  «ha- 
nder  of  their  general. 

After  the  fame  manner  it  was  cuftomary  to  ftigmatize  the 
woriluppers  and  votaries  of  fome  of  the  gods.  The  nuu-ks 
ufed  on  thefe  occafions  were  various ;  fometimes  they  con- 
tained the  name  of  the  god,  fometimes  his  particular  enGgn, 
as  the  thunderbolt  of  Apiter,  the  trident  of  Neptune,  the 
ivy  of  Bacchus,  &c.  or  they  marked  themfelves  with  fome 
myftkal  number,  by  which  the  god's  name  was  defcribed. 
To  thefe  three  ways  of  ftigmatizing  St.  John  is  fuppofed  to 
icfer.  (Rev,  chap.  xiii.  ver.  16,  17.)  Theodoret  is  of 
opinion,  that  tlie  Jews  were  forbidden  to  brand  themfelves 
inth  ftigmata,  becaufe  the  idolaters,  by  that  ceremony,  ufed 
to  confecrate  themfelves  to  their  falfe  gods. 

Among  fome  nations,  ftigmatizing  was  confidered  as  a 
diftinguilhed  mark  of  honour  and  nobility.  In  Thrace,  as 
Herodotus  tells  us  (lib.  v.),  it  was  prarafed  by  none  but 
perfons  of  credit,  nor  admitted  by  any  but  perfons  of  the 
meaneft  rank. 

The  ancient  Britons  are  alfo  faid  to  have  imprinted  on 
the  bodies  of  their  infants  the  figures  of  animals,  and 
other  marks,  with  hot  irons.  Potter  Arch.  Grsec.  tom.  i. 
p.  649  &c. 

STIGSIO,  in  Geogrt^y^  a  town  of  Sweden,  in  Anger- 
manlandy  feated  on  a  nver  which  runs  into  the  gulf  of 
Bothnia ;  8  miles  W.  of  Hemofand. 

STIKKESHOLM,  a  place  on  the  fouth  coaft  ef  Ice- 
land, fituated  at  the  extremity  of  a  fmall  peninfula,  dofe  to 
the  fea,  amidft  abruptly  precipitous  rocks,  fome  of  which 
are  columnar.  Near  the  ifthmus,  which  is  paffed  in  entering 
this  peninfula,  is  a  hamlet,  called  **  Helgatel,"  or  the  Holy 
Hill,  from  its  fituation  on  an  eminence,  with  which  certain 
fuperfticious  ideas  and  ufages  were  anciently  connected.  On 
Jthis  fpot  was  eftabliflied  one  of  the  earlielt  of  thofe  fettle- 
ments  which  the  Norwegian  emigrants  m:ide  upon  the  coafta 
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of  Iceland*  The  accefs  to  Stikkeiholm  affords  feveral  fine 
views  of  the  *'  Breid^-Fiord,"  which  is  here  completely 
ftudded  with  fnfall  rocky  iflands,  amounting  in  number  to 
about  150.  Many  of  thefe  iflands  contain  great  numbers 
of  eider-ducks.  The  houfes  are  lar^e,  and,  as  well  as  the 
ftore-houfes  and  cottages,  belonged  (m  i&io)  to  Mr.  Thor- 
lacius,  a  native  of  the  country,  and  reputed  the  richeft  man 
in  Iceland.  Before  the  war  between  Eufflaqd  and  Den- 
mark, Stikkeiholm  was  a  place  of  conuderable  traffic. 
The  fiihery,  which  begins  earlier  than  in  the  Fax6-Fiord« 
was  very  produ^ve.  Durine  the  early  part  of  Sunday, 
the  occupations  of  the  people  m  this  place  were  fufpended, 
and  many  of  them  went  to  the  neighbouring  church  at 
Helgafel;  but  at  fix  o'clock  in  the  evening,  the  ftore- 
houtes  were  agrain  opened,  and  the  inhabitants  of  the  placet 
refuming  their  common  dreffes,  went  to  work  as  ufual. 
This  is  alfo  the  cafe  in  every  part  of  the  countrv.  The 
fabbath  of  the  Icelanders,  according  to  the  ecckfiaftical 
law  of  the  ifland,  begins  at  fix  o'clock  on  Saturday  evening, 
and  terminates  at  the  fame  hour  on  Sunday.  Tne  females 
of  the  family  at  Stikke(hohn,  as  well  as  thofe  of  the  higher 
dafs  of  people  in  other  places,  did  not  fit  at  the  table»  when 
the  travellers,  to  whofe  account  we  now  refer,  were  eating 
their  meals.  The  mafter  of  the  houfe  always  fainted  hit 
lady,  when  he  rofe  firom  the  table*  Mackenzie's  Travels 
in  Iceland  in  i8io. 

STIL  de  Grainf  in  the  Cobmr  TraJU^  the  name  of  a 
compofition  ufed  for  painting  in  oil  or  water,  and  is  made 
of  a  deco£tion  of  the  lycium,  or  Avignon  bmy,  in  alum- 
water,  which  is  mixed  with  whiting  into  a  paite,  and 
formed  into  twifted  fticks.  It  ought  to  be  chofen  of  a 
fine  gold  yellow,  very  finey  tender,  and.  friable,  and  free 
from  dirt. 

STIL  AGO,  in  Botany t  Linn.  Mant.  16.  JuiT.  ^143. 
Schreb.  Gen.  608.  836.  Willd.  Sp.  PI.  v.  4.  714.  Mart. 
Mill.  Did.  V.  4*  Ait.  Hort.  Kew.  v.  5.  367,  was  fo 
called  perhaps  firom  the  fuppofed  permanency  of  its  ftyle. 
The  name  and  the  genus,  however,  require  to  be  aboliflied, 
the  charaders,  except  that  of  the  berry  from  Rumpliius, 
having  been  taken  nrom  a  fpecimen  in  the  Linnsean  her- 
barium, which  proves  merely  the  male  plant  of  jintuUfnuz 
alexiUria.  (See  Antidesma.)  Indeed  the  Stilago  Sandra^ 
Roxb.  Coromand.  v.  2.  t.  166,  moft  evidently  agrees  in 
genus  with  his  AnAdefma  puhefunt^  t.  167.  We  cannot 
account  for  their  being  kept  feparate  by  the  learned  editor, 
who  well  knew  what  Stilag^  was.  Still  more  wonderful 
is  it  that  NocU  ta&f  Rhe^  Hort.  Malab.  v.  4.  t.  §6, 
{hould  be  quoted  by  Willdenow,  without  any  remark,  for 
both  StUago  Bumus  and  AtUidefma  akxittria*  We  cannot 
deny  the  accidental  propriety  of  this  citation,  they  being, 
though  the  author  did  not  know  it,  one  and  the  fam^ 
plant. 

STILARO,  in  Geograjbhy^  a  river  of  Naples,  which 
runs  into  the  gulf  of  Squillace,  N.  kt.  38^  2l^  £.  long. 
16^50'. 

STILBE,  in  Botany,  ctX^n,  J^kadour,  an  idea  not  very 
fuitableto  this  genus,  whofe  habu  is  like  that  of  fome  of  the 
lefs  confpicuous  Proteacea*  Perhaps  it  alludes  to  the  (hining 
cafe  of  the  £eed.^-Berflr.  Cap.  30-  Lion.  Mant.  165. 
Schreb.  Gen.  737.  wSld.  Sp.  PI.  v.  4.  11 16.  Mart. 
Mill  Did.  ▼.  4.  Jufl*.  418.  Lamarck  Illuftr.  t.  856 — 
Clafs  and  order,  Poivgamia  Dioeda;  rather  Tetrandria 
Monogymot  near  Gkbutaria.  Nat.  Ord.  uncertain. 
.  Gen.  Cb.  Col.  Perianth  inferior,  double  $  the  outer  ef 
three  lanceolate,  fpreading,  pointed  leaves ;  inner  of  one 
leaf,  tubular,  five>toetfaed,  at  length  hardened.  Cor.  of 
ooe.petali  f unnel-fluped $  tube  the  length  of  the  calyx; 

bmb 
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Hinb  in  tour  or  fite  linear-laticeolttct  nearly  eauaU  deep 
ftgoientt.  Sum.  Filamtnts  four^  awUfltaped*  inferted  int« 
t£  throat  of  the  tube^  longer.thaa  the  limb,  fomewfaat  un- 
equal in  length ;  anthers  heart-fliaped,  obtule.  Pj/l.  Ger- 
men  fuperior,  ovate ;  ftyle  thread-ftaped,  the  length  of  the 
ftamens ;  ftigma  acute*  Perk,  none,  except  the  inner  calyx 
become  cartilannout,  indofing  the  fieed,  and  falling  olT 
with  it.     Sad  Lolitary. 

Some  plants  are  faid  to  bear  only  male  flowers. 

Eff.  Ch.  Calyx  inferior,  double ;  the  outer  of  three 
leaves;  inner  five-toothed,  cartilaginous.  Corolla  fiinnel- 
maped.  Capfule  of  one  cell  and  one  valve,  feparating  entire 
firom  the  bale.     Seed  folitary. 

t.  S.  fimtfira.  Pine4eaved  Stilbe.  Linn.  Mant.  305. 
WiUd*  n.  t.    Thunb.  Prodr.  29.     (S.  veftita ;  Berg.  Cap. 

e>  t.  4.  f.  6.  Selago  pinaftra;  Linn.  Sp.  PL  876.  >— 
aves  lanceolate,  pungent,  revolutcu  Spikes  erefi.  Limb 
of  the  corolla  hairy. — ^Native  of  the  banks  of  rivulets,  at 
the  Cape  of  Good  Hope.  It  feems  unknown  in  the  gar* 
dens  of  Europe.  Commdin's  f^aleruuuUaf  Hort.  Amft. 
V.  1.  t.  I  io»  lurely  can  have  nothing  to  do  with  this  plant. 
The^^fM  is  (hrubby,  with  many  iiraight,  round,  upright 
ktMcheii  denfely  clothed  with  whorle^  fpreading,  afoend- 
iDfir,  rigid,  pale>  lanceolate,  revolute,  entire,  fnu>oth  leaves^ 
faadf  an  inch  or  more  in  length;  dotted  above;  on  (hort 
broad  ftalks.  Spikes  terminau,  feflile,  folitary,  ered,  ob- 
long; with  a  bradea  under  each  flower,  refembling  the 
kaves,  but  ihorter  and  broader.  We  have  never  feen  the 
AeMT/  in  perfection,  which  Bergius  defcribes  as  white. 
We  are  not  without  fufpieion  of  his  having,  as  well  as  Lin- 
nseus,  confounded  two  fpeciee,  one  vriui  Ipnger  whiter 
hairs  upon  the  ronsiZs,  and  ihorter  lefs  pungent  lea%>eit  than 
what  his  plate  reprefents. 

t.  S.  eemua.  Drooping  Stilbe.  Linn.  Suppl.  441. 
Willd.  n.  2.  Thunb.  Prodr.  29. —  Leaves  prifmatic, 
nbrupt,  with  a  fmall  point.  Spikes  drooping.  Limb  of 
the  corolla  fmooth. — Gathered  by  Thunber^,  at  the  Cape 
of  Good  H<^.  The  kaves  are  only  four  in  each  whorl, 
■ot  fix,  as  in  the  foregoing.  Their  form  is  triangular  or 
prifmatic,  with  a  funk  rib.  Spikes  (horter  than  the  laft, 
recurved,  with  much  larger  ^«c;^/,  whofe  limb  has  only 
four  fegments,  all  fmooth,  lanceolate,  and  acute. 

^.  S.  erkaidts.  Heath-leaved  Stilbe.  Linn.  Mant.  305. 
Willd.  n.  3.  Thunb.  Prodr.  29.  (Selago  ericoides; 
Linn.  Mant.  87.) — Leaves  ovate.  Spikes,  ered.  Limb 
of  the  corolla  fmooth. — ^Native  of  the  Cape  of  Good  Hope. 
A  much  fmaUer^/bti^  than  either  of  the  preceding,  with 
fmall  /armi,  like  fome  Heath  or  Thyme,  imbricated  in 
four  rows,  ovate,  thick,  fmooth,  with  a  fingular  lanceolate 
keel,  lodged  in  a  furrow.  Spikes  ihort  and  ere£^.  Flowers 
apparently  purplifh.  Cafytt  fringed  with  white  wool.  No 
figure  is  extant  of  this  or  the  lalt,  nor  have  they  appeared 
in  any  rarden. 

STILBITE,  in  Mlnerahgy.     See  Zbolite. 

The  French  mineralogifts,  after  Haiiy,  have  divided  the 
mineral  called  xeolite  into  two  fpecies,  mefotype  and  ftil- 
Wte.  The  latter  is  often  called  nacry  zeolite,  being  dif- 
tingttiihed  by  its  nacrv  luftre.  The  properties  of  this 
mineral  will  be  defcribeo,  with  the  other  varieties  of  xeolite, 
under  that  article. 

8TILBOSPORA,  in  Botanvf  from  nx^»,  le^Mif,  and 
WK^^^  feed. — Perf.  Obf.  Mycof.  fafe^  i*  31-  Syn.  96.— 
Clafs  and  order,  Cryp^gama  Ftuigi.    Nat.  Ord.  Fungi. 

Eff.  Ch.  Seeds,  or  feed-cafes,  naked,  imbedded  col- 
leAivdy  in  a  black  fobftance,  flowing  from  the  branches 
of  trees. 

Thi*  cannet  but  lieem  a  very  d«abtfal  gmw  of  tht  vegf. 
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table  kingdom,  though  not  more  obfcure  than  the  CUfOd^  of 
Linnzus,  or  the  Hydatid  of  Hunter,  amongft  animals. 
Perfoon  remarks  that  there  is  no  Jpisrufat  or  capfular  re- 
ceptacle, as  in  SpHiBRiA  (fee  that  article);  and  that  a 
compound  microfcope  is  necefTary  for  the  determination  of 
the  different  (hapes  of  thofe  minute  granular  bodies,  which 
he  knows  not  whether  to  call  Jeed-v^lsf  or  Jeeds^  or  per* 
haps  kitds9  all  forming,  to  the  naked  eye,  one  uniform 
black  mafs.     He  defines  fix  fpecies. 

1.  S.  q/ier^/perma.  (S.  afterofpora ;  Hoffm.  Germ.  ▼•  2. 
t.  13.  f.  3.) — ^^  Cafes  nellated. — This  appears  in  the  form 
of  variouily-fliaped  black  fpots,  under  the  cuticle  of  trees, 
and  is  found,  under  a  high  magnifier,  to  contain  numerous, 
compa6t,  radiated  bodies,  compofed  of  oblong  pods,  croi&ng 
each  other,  and  divided  internally  into  three  or  four  cella. 

2.  S.  macrofperma.  Perf.  Difp.  Metb.  Fung.  14.  t.  3. 
f.  i3.-^afe8  elongated,  cylindrical. — Perfoon. 

3.  S.  ovata.  Perf.  Obf.  Mycol.  fafc.  i.  31.  t.  2.  f.  2. 
(S.  pyriformis ;  Hoffm.  Germ.  ▼•  2.  t.  13.  t.  2.) — Cafes? 
or  feeds  ?  ovate. — On  the  trunks  of  beech.  The  fliape  is 
exa^ly  oval,  but  no  difiin^  partitions,  or  cells,  are  dif- 
cernible,  according  to  Perfoon,  though  Hoffman's  figure 
feems  to  exprefs  them. 

4*  S.  angufiata.  Perf.  Syn.  n.  ^ — Seeds  minute,  ovate* 
inclining  to  cyUndf'ical.  —  Intermediate  between  the  laft 
and  the  following,  nearly  agreeing  in  minutenefs  with  the 
latter. 

5.  S.  tnicrofierma.  Perf.  Obf.  Mycol.  fafc.  i.  31.  t.  2. 
f.  3.— -Seeds  minute,  unequally  ovate,  rather  acute  at  eawh 
end.-*On  branches  of  beech,  or  the  bark  of  Betula  a/Svf, 
&c.  Various  in  form,  roundifli,  ovatej^or  oblong,  deftitute 
of  partitions. 

6.  S.  fpherefherma.  Perf.  Obf.  Mycol.  fafc.  i.  31. 
t.  I.  f.  6. — Seeds  minute,  globofe. — Found  on  the  ftemt 
of  the  Common  Reed,  Arundo .  phragwaHs^  appearing  to 
have  run  out  of  fiffurea  in  the  ilraw,  and  fometimes  collcAed 
into  round  fpots. 

STILBUM,  from  riXjSoc,  fbtntng^  a  genus  of  fws^ 
which  Perfoon  in  his  Synopfis^  p.  680,  thus  defines. 

Eff.  Ch.  Little,  iialked,  mucor-like  fungi;  with  a 
roundifli  folid  head,  at  firft  watery  or  gelatinous,  becoming 
generally  opaque,  or  turbid,  as  it  ripens. 

He  defines  fixteen  fpecies,  found  on  rotten  wood,  of 
which  the  moft  confpicuous  and  remarkable  is  the  firft. 

S.  hirfutwm.  Perf.  Difp.  Meth.  Fung.  39.  HofPm. 
Germ.  t.  10.  f.  3. — Permanent.  Stalk  yellowifii,  rough 
with  ftraight  upright  hairs. — A  pretty  fpecies,  found  rardy 
on  rotten  trunks  of  trees.  This  is  among  the  largeft  of  its 
genus,  and  may  even  be  dried  and  preferved.  The  briftly 
afpe6^  of  the  fiaik^  one  or  two  hues  in  height,  readily  dii- 
tinguifiies  it. 

We  cannot  perceive  why  this  genns  may  not  be  compre- 
hended under  MucOR.     See  that  article. 

STILE,  and  Stilus.     See  Style. 

Stile,  in  Rural  Economy^  the  name  of  a  well-known 
contrivance  for  the  admiffion  of  foot-paffengers,  without 
permitting  the  ftock  of  the  inclofures  to  get  through. 
Stiles  are  made  in  very  different  forms  and  manners,  in  dif- 
ferent diftridts,  according  to  the  nature  of  the  materials* 
fituations,  and  purpofes  for  which  they  are  intended.  But 
they  may  be  more  clearly  underftood,  by  a  fhort  defcription 
of  them.  Where  ftones  are  in  ufe,  a  ftile  of  a  very  fimple 
conftru£Uon  is  formed,  by  having  at  the  bottom  a  thin  fla^ 
ftone  fet  up  edge-ways,  to  prevent  iheep,  and  other  faiall 
animals,  getting  out ;  and  above  there  is  a  long  crofs  ftone 
or  bar  fned,  to  prevent  horfes  or  cattle  jumping  over* 
Aaether  ftik  of  a  fimple  conftrudion,  and  which  is  well 

calculated 
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cakiiUted  for  fituationt  where  the  tnfic  is  not  gieat,  19 
formed  by  having  ftepping-ftones  fixed  io  the  iidee  of  the 
walL  In  the. Comm  ftiie,  the  foundation  it  a  ftone-wally 
in  which  a  gap  it  leU,  and  ^onet  are  laid  acrofa  a  ditch  of 
fbme  deptlC  made  Wgthways  in  the  np :  the  foot-paf- 
fingers  ftep  on  the  ftonet,  but  four-footed  animalt  inifi 
them,  and  faU  into  the  ditch. 

Where  wood  is  employed  in  forming  ftiiesy  they  have 
many  different  forms»  according  to  the  nature  of  the  fitua- 
tioDS,  and  the  ingenuitj  of  the  workmen  who  conftrud 
then*  Common  itiles  of  this  fort  are  made  with  two  framed 
pieces  of  timber  fet  upright*  part  of  them  parallel  to  each 
other,  leaving  fufficient  ^race  for  a  perfon  to  pafs  between 
them  ;  and  by  a  fort  of  upright  railing  fet  firmly  into  the 
ground*  with  fteps  fixed  through  it  towards  the  bottom 
partf  by  means  or  which  the  pwengers  are  enabled  to  get 
over.  There  is  likewife  the  wiciet  ftile,  which  hu  fome- 
what  the  form  of  a  fmall  gate*  fwinging  between  two  other 
fimilar  frames,  which  are  let  faft  into  the  ground  in  an  an- 
gnlar  manner ;  and  the  regular  ftep-form*  with  a  rail. 

It  it  probable*  too,  that  there  are  other  different  kindt 
and  forms  in  ufe  in  different  places^ 

Stii.es*  in  Carpeniryi  denote  alfo  the  upright  pieces 
which  go  from  the  bottom  to  the  top  in^  any  wainfcot*  or 
the  like. 

STILFRIED,  in  Geography^  a  town  of  Auftna ; 
7  miles  N.E.  of  Weikendorff. 

STIXfl*  an  ifland  in  the  Grecian  Archipelago.  N.  lat. 
ifzS*.    E.  bug.  aa°  49'. 

STILICHO*  in  Biograpiy,  a  commander  who  diftin- 
goiihed  himfelf  in  the  decline  of  the  Roman  empire*  was  of 
Vandal  oiiein*  and  the  fon  of  an  officer  of  cavalry  in  the 
fervice  of  ue  emperor  Valens.  Brought  up  to  arms,  he 
rofe  rapidly  through  various  firradations  to  the  poft  of  mafter- 
general  of  the  cavury  and  intantry  of  the  Roman,  or  at  leaft 
of  the  Weftem*  empire.  He  accompanied  Theodofius  in 
all  his  wars*  and  maintained  the  Roman  dignity  in  ratifying 
a  treaty  with  the  king  of  Perfia.  On  his  return,  he  married 
Serena*  the  niece  and  adopted  daughter  of  Theodofius. 
Although  Rufinus*  who  was  the  confidential  minifter  of 
Theodofius,  was  jealous  of  Stilicho,  and  wifiied  to  depre- 
ciate him  in  the  eftimation  of  the  emperor,  he  was  counter- 
afted  by  the  influence  of  Stilicho's  wife ;  fo  that  be  was 
with  the  emperor  at  the  time  of  his  death  in  395,  and  en- 
tnifted  by  him  with  the  cmardianflup  of  his  two  fons,  Ar- 
cadsut  and  Honorius.  1  he  latter,  who  had  the  Weftem 
empire  for  his  (hare*  appointed  Stilicho  for  his  prime  mi- 
nifter ;  and  he  began  his  adminiftration  by  renewing  the  an« 
cient  alliances  of  the  Romans  with  the  German  nations*  and 
eftabliihed  peace.  In  397,  Stilicho  reforted  to  the  fuccour 
of  Greece,  which  was  ravaged  by  Alaric.  Having  either 
negleded  or  betrayed  lus  truft,  by  fuffering  Auric  to 
cicape*  he  was  obliged  to  withdraw  from  Greece,  and  was 
declared  at  Conftantinople  a  public  enemy*  with  confifca- 
tion  of  all  his  eftates  in  the  Eaft.  Stilicho  exerted  himfelf 
with  vigour  in  recovering  Africa*  which  had  revolted  from 
the  Weftern  empire ;  and  acquired  new  influence  by  the 
marriage  of  his  daughter,  Maria*  to  the  young  emperor, 
Hononut :-— an  union  elegantly  celebrated  by  Claudian,  the 
perpetual  panegyrift  of  Stilicho.  When  the  timid  Honorius 
was  alanned  by  the  irruption  of  Alaric.  into  Italy  in  the 
year  403*  and  was  difpofed  to  quit  Milan,  the  feat  of  his 
government*  and  to  retire  to  one  of  the.  Gallic  provinces* 
Stilicho  oppofed  this  difgraceful  meafure*  and  eolledling  a 
powerful  force,  vanquiihed  the  Goths  at  Pollcntia*  and 
oUiged  them  to  retreat:  neverthdeis  Alaric*  breaking 
Anmgh  the  piiffage  of  the  Apennines  with  his  cavalry* 
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fpread  an  alarm  that  reached  even  Kotie,  fo  thiit  Stilicho 
advifed  the  purchafe  of  his  retreat  from  Italy  with  a  fum  of 
moner.  When  Alaric  had  finally  departed*  the  policy  of 
Stilicho  was  pubhcly  arraigned  for  fufiering  him  to  efcape* 
In  406*  Italy  was  again  invaded  ^by  a  vaft  multitude  of  bar* 
barians,  who  penetrated  as  far  as  Florence,  laid  fiege  to  the 
city,  and  reduced  it  to  great  diftrefs.  Stilicho  baAened  to 
the  relief  of  the  befieged,  difperfed  the  barbarians,  forced 
them  to  furrender*  amd  put  to  death  their  commander* 
Radagaifus*  who  had  been  taken  prifonen  Although 
Italy  was  affain  delivered  by  Stilicho,  Alaric  ftill  remained 
at  the  head  of  new  levies  of  Goths,  and  other  barbariaa 
warriors.  Stilicho,  either  from  motives  of  perfonal  ambi* 
tion,  or  of  ftate  neceflity*  entered  into  a  negociation  with 
Alaric*  by  virtue  of  which  he  was  declared  mafteiwoeneral 
of  the  Roman  armies  in  Illyricum.  Whilft  Stilicho  vras 
forming  a  purpofe  of  leading  an  army  of  Romans  and  Goths 
to  Conftantinople*  and  concurring  with  Alaric  in  makinr 
an  extravagant  demand  upon  Ravenna*  the  fteble^ndcd 
Honorius  was  conne&ing  himfelf  with  a  new  fovourite» 
who  fucceeded  in  imprefling  the  mind  of  the  emperor  with 
alarms  of  the  treafonable  intentions  of  Stilicho.  *  Honorius 
determined  to  vifit  the  camp  at  Pavia ;  and  foon  after  hit 
arrival  at  it*  a  pretext  was  formed  for  maifacring  all  the 
friends  of  Stilicho*  who  occupied  diftinguiihed  pofts  in  the 
army  and  ftate.  Stilicho  received  it^ellieence  of  this  mea« 
fure  at  Bologna ;  and  a  council*  which  he  fummoned,  ad- 
vifed him  to  march  immediately,  and  revenge  the  flaughter 
of  his  friends.  Whilft  he  was  hefitating,  a  Gothic  chief 
ruflied  into  his  camp*  killed  his  guard*  and  penetrated  into 
his  tent*  whence  he  had  but  juft  time  enough  to  efcape« 
Flying  to  Ravenna,  he  took  fan^uary  in  a  Chriftiao 
church }  but  being  deceived  by  count  HeracUan,  who  ap« 
peared  at  the  gates  with  a  body  of  troops,  and  confiding 
m  his  oath  that  he  meant  only  to  fecure  him,  furrenderea 
himfqlf  into  their  hands.  Upon  this  the  treacherous  count 
produced  an  order  for  his  immediate  execution*  to  which 
he  fubmitted  with  a  finnnefs  becoming  the  military  charader 
which  he  had  acquired.  His  fon  Eucberius  was  foon  after 
apprehended,  and  put  to  death ;  and  his  daughter  Ther* 
mantia,  who  had  fucceeded  her  fifter  in  the  imperial  bed^ 
was  divorced.  Stilicho's  furviving  friends  were  cruelly  tor- 
tured* in  order  to  procure  the  confeffion  of  a  fuppofed  con* 
fpiracy  affain  ft  the  emperor;  but  they  fuffered  io  filence* 
This  cataftrophe  occurred  in  the  year  408.  The  apparent 
piety  of  Olympius*  the  new  favourite  of  Honorius*  has  in* 
duced  the  ecclefiaftical  hiftorians  to  treat  the  memory  of 
Stilicho  with  jrreat  feverity ;  but  Zofimus*  though  upon 
the  whole  not  favourable  to  him,  acquits  him  of  the  treafon 
laid  to  hie  charge ;  and  the  poetry  of  Claudian  eulogizes 
him  as  the  hero  of  his  age.  tlniv.  Hift.  Gibbon's  Rom* 
Hift. 

STILL,  the  name  of  an  apparatus  ufed  in  diftillation. 
See  Distillation  and  Laboratory.  See  alfo  Alsm* 
Bic,  Retort*  Worm,  &c. 

Dr.  Lewis  has  contrived  a  ftill,  adapted  to  his  portable 
furnaees,  which  is  fufficient  fOr  the  purpofes  of  an  experi- 
mental laboratory.  The  body  of  the.  ftill  is  a  wide  copper 
pan;  and,  for  diftUlation  in  a  water-bath*  another  veflel 
of  the  fame  figure  ,is  received  into  it  almoft  to  the  top,  the 
fpaee  between  them  being  nearly  filled  with  water.  Both 
thefe  vefiels  are  of  the  fame  width  at  the  mouth,  and  either 
may  be  ufed  as  a  ftiU  equally  vrith  the  other ;  either  of  them 
ferves  alfo,  on  ether  occanons,  as  an  evaoorating  pan,  a 
boiler  for  experiments  in  dyeing,  and  other  like  purpofes. 

AU  the  parts  are  made  of  thin  copper  plate*  and  well 
tinned  on  the  infide  with  pure  tin*    In  ooa^unnoe  of  their 

thinneisi 
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• 

thinneb,  tW  zAeak  of  fome  alteration  of  their  figure  about  in  great  readinefs  and  neatnefs.    The  general  rules  in  buiU- 

the  edges,  to  that  though  they  (hould  not  be  perfeAIy  ing  thefe  houfies.fliould  be  thefe  : 

Vound»  they  are  readily  accommodated  to  one  another,  and  The  firft  caution  is  to  lay  the  floor  aflope,  not  flat,  where 

fit  clofe :  the  jun6ture  is  eaflly  made  perfectly  tight,  by  any  wet  work  is  to  be  performed :  it  fliould  alfo  be  well 

applying  round  it  narrow  flips  of  moiftened  bladder,  which  flagged  with  broad  flones,  fo  that  no  wet  be  detained  in  the 

are  more  convenient  than  luting,  as  beinfjr  readily  ftripped  crevices,  but  all  may  run  oiF,  and  be  kt  out  at  the  drains 

off  when  the  operation  is  finifhed.     A  fliort  pewter  pipe,  made  at  the  bottom  and  fides. 

with  a  pewter  ftopper  fitted  to  it,  for  returning  the  diililled  The  ftills  fliould  be  placed  abreaft  on  that  fide  of  the  ftill- 
Itquor,  or  pouring  frefli  liquor  occafionaily  into  the  ftill,  houfe  to  which  the  floor  has  its  current*  The  larked  ftills 
without  the  trouble  of  unluting  and  firoarating  the  veflels,  in  HoUand,  for  their  greateft  works,  are  never  of  that  moo- 
is  foldered  into  the  top  of  the  headf  which,  in  thefe  kinds  ftrous  fize  which  areconftruded  in  England,  but  much  more 
of  inttruments,  is  the  moft  convenient  place  for  it.  For  manageable  and  convenient,  as  feldom  containing  more  than 
feparadnfiv  by  diftillation,  fpirituous  from  watery  liquors,  fix  or  eight  hogflieads ;  and  with  fuch  ftills  a  fingle  hand 
or  the  reoification  of  fpirit  of  wine,  the  head  is  raifed,  by  will  perform  more  bufinefs  than  with  one  of  a  much  larger 
inferting  between  it  and  the  breaft,  a  thin  copper  pipe  fize.  Fronting  the  ftiUs,  and  adjoining  to  the  back  wall, 
about  two  feet  long.  A  worm  and  refngeratory  are  necef-  fliould  be  a  ftage  for  holding  tlie  fennenting  backs,  and 
fary,  as  for  the  common  ftill ;  and  a  glals  head  is  requifite  thefe  bemg  placed  at  a  proper  height,  may  empty  theoH 
for  fome  ufes,  particularly  for  the  diftillation  of  vinegar,  felves,  by  means  of  a  cock  and  a  canal,  into  the  ftills,  ^vhich 
and  fuch  other  Uquors  as  would  corrode  a  copper  one,  and  are  thus  charged  with  very  little  trouble, 
impimute  themtelves  with  the  metal ;  in  which  cafe,  the  Near  this  fet  of  fermenting  backi  fliould  be  placed  n 
life  of  the  metalline  worm  alfo  is  to  be  avoided,  and  the  pump  or  two,  that  may  readily  fupply  them  with  water  by 

K'  fs  or  ftone-ware  receiver  joined  to  the  pipe  of  the  head,  means  of  a  trunk  or  canal,  Inding  to  each  back.     Under 

wis*a  Coot,  of  Arts,  p.  9,  lo.  the  pavement  adjoining  to  the  ftills  fliould  be  n  kind  of  oel- 

STiLL'Botiomf  in  the  Di/IUleryt  a  name  given  by  the  lar»  wherein  to  lodge  the  receivers,  each  of  which  (hould  be 

traders  to  what  remains  in  the  ftill,  after  the  working  of  furniflied  with  its  pump,  to  raife  the  bw  wines  into  the  ftill 

the  wafli  into  low  wines.  for  redification  ;  and  throqgh  this  cellar  the  refufe  vrsih,  or 

Thefe  bottoms  are  procured  in  the  greateft  quantity  from  ftiH-bottoms,  fliould  be  difaiarged  by  meant  of  a  hofe,  or 

the  malt  wafli,  and  are  of  fo  much  vsSue  to  the  diftiller  in  other  contnvance.     Thefe  are  the  pnncipal  thmp  to  be 

the  fattening  of  hogs,  &c-  that  he  often  finds  them  one  of  ^^^f^^^  1.° '»»^  ereAing  of  attiUWe  for  the  ongmal  pro- 

the  moft  valuable  articles  of  the  bufinefs.    They  might  alfo  J«^>«°  .?/J^P^^V  *^ Vr^*  "^  T  Tu  !u          J  "^ 

be  put  to  other  ufes,  fuch  as  the  affording  of  a  Urge  pro-  O*'"^  ^">  «»d«  J"*^  »i^^.  «?'f  ^~?^^  ^*»  molaffeji ; 

portion  of  an  acid  fpirit,  an  oil,  a  fuel,  and  a  fixed  faft ;  and  ^^-^^  this  means  the  bufinefs  of  brewing  and  coohng  die 

with  fome  addrefs,  and  good  management,  a  vinegar  and  a  waft,  which,  according  to  the  method  generaUy  praSifed 

tartar.    Another  very  Advantageous  ufe  of  them,  is  the  «  England,  takes  up  To  much  time  and  trouble,  is  enurely 

adding  of  them  to  thi  next  brewing  of  the  malt  for  more  ^*'«*»  fcrmenUtion  is  earned  on  to  a  much  pjater  advan. 

fpirit?  the  increafe  of  the  oroduce  from  this  is  more  than  ^*«!l  JJtf  ^^  ^''"^"^^  ^^  ^P*"*  mcreafed.    Shaw's  Efiay 

could  eafily  be  conceived.     It  alfo  more  readily  difpofes  the  ^^"q^^Iy  ri'rpTT'TnTTQ  riwr  •  ^r^  f«^l.  >.  »t^  f>n^^r^  Kw 

new  wafli  to  ferment,  and  gives  the  fpirit  a  vmofity  that  it  ^  .STILLATITIOUS  Oils,  are  fuch  as  are  procured  by 

cannot  have  without  it ;  tEe  proportion,  in  this  cafe,  can  ^^^f  «»  oppofiuon  to  thofe  got  by  mfufion,  expref- 

never  exceed  that  of  a  fifth  or  fixth  part  of  the  whole  quan-  "°"d;  r  t  a  Tn  n  v      Q«.  q^it  t  U^A 

tity  of  the  liquor  employed.    The  bquor  left  behind  in  the        S^irril^iJf  VJi?^  -.1      1    i 

ftifl,  after  thi  reAif^ing  of  the  low  lines  into  proof-fpirit,  ^T^^^l^O^^FT'  Edward,  »  ^i^i^>  t  leinied 

is  alfo  called  by  foiel)y  the  name  of  ftill-bottoms;  but  K!!l^^L*^L?i!?!:!?l.^'^^    ^^^  ^^!f„^!!f^? 

"    '       wc  th  -*..-*--•--.—      -—«      .i« 

1,  and 

rtTreaifyilig  of^the  p*r^fipSrit^nVo\Tcohol,  VW^^  •^"^K^-     Of  this  coUege  he  was  chofcn  /^low  in  16^3, 

the  fame  kinl              ^  and  prefented  to  the  reAory  of  Sutton,  m  Bedfardfeire^ 

-,,     •  _          r      I  ir    i*  •  -^  r          1    t  -.  j  r  *»  i6c7,havmfl[  pre vwufly  received  epucopalordmation  froiD 

The  bottoms  of  mobffes  fpmts  leem  calculated  for  many  j^  fiAi^ri^f  [he  deprived  biftiop  of  Exeter.    In  1659 

ufiM.     It  u  very  probable  diat  the  vinegar-makew  would  ^  pubUihed  his  «  Ireidcum,  or  Ui^  Divine  Right  of  paiS 

find  their  account  in  tmng  them,  and  the  ftrong  and  laftmg  ^^  j.^^,  ^f  church  Govermnent  examined."  Jioping,  by 

yeUow  eobur  with  which  thcr  tinge  the  hands  may  recom-  ^^^  puUicatkm,  to  remove  the  prejudices,  and  condiate  th^ 

mend  them  to  the  dyers.    A  fmall  proportion  of  them,  ^^achment  of  thofe  who  were  alienated  from  the  church  of 

added  to  the  new  treacle  to  be  fermented,  jreatly  prtmotes  E„^a.    In  Uiis  treatife  he  maintains,  that  Chrift  did  not 

the  operation,  and  increafes  the  quantity  of  fpint.  determine  die  formof  die  government  of  his  church  by  any^ 

The  bottoms  of  the  wine  fpirit,  that  is,  the  remainder  after  pofiti^c  laws  ;  that  the  apoftks  adapted  it  to  the  various 

diftiUing  the  fpirituous  part  from  damaged  vrines,  or  wine-  circumftances  of  time,  place,  and  perfons ;  that  epifcopacy 

lees,  may  be  brought  to  afford  Mr.  Boyle^s  acid  fpirit  of  ig  h^fol  5  that  in  the  primitive  church  no  invariable  form 

wine,  and  that  fubftance,  called  by  Becher  the  media  fib-  of  church  government  was  adopted  \   and  that  the  moft 

ftaaiia  wm.    A  parcel  of  tartar  may  alfo  be  procured  in  eminent  divines,  at  the  Reformation,  did  not  conceive  any 


wine,  and  that  fubftance,  called  by  Becher  the  media  fub-  of  church  government  was  adopted  j   and  that  the  moft 

of  tartar  may  alfo  be  procured  in  eminent  divines,  at  die  Reformation,  did  m 

very  mat  perfedion ;  and  the  bft  remainder  may  be  con-  one  particular  form  to  be  necefiary.     In  a  new  edition  of 

verted  into  excellent  and  genuine  lalt  of  tartar.    The  liquor  xhu  work,  in  i66a,  he  annexed  an  appendix,  concerningthe 

may  othcrwife  be  ferviceable  in  making  vinegar  and  white  power  of  excommunication  in  a  ChriftiaQ  church.    The 

lead.    Shaw's  Effay  on  Diftillery.  Irenicum  was  highly  commended  for  its  learning  and  mode- 

SriLL^Ho^fi.    The  Dutch  have  much  the  advantage  of  ration ;  but  the  author  himfelf,  ai  bifliop  Burnet  fays,  do- 

»s  in  the  ftm^ure  of  their  ftiU-houlby  and  have  every  ttins  firous  of  iToiding  the  imputatioat  of  hoftuity  to  the  churck 

9  which 
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it  occafionedy  retraced  the  book,  and  gave  way  to 
the  humours  of  a  hifrh  fort  of  people,  beyond  what  became 
bim»  perhaps  beyond  his  own  fenfe  of  things.  Whilil  he 
was  employed  in  performing  the  funflious  of  a  country 
paftor,  he  prefented  to  the  public  a  fecond'work,  of  exten- 
five  learning  and  pe^fpicuous  ilyle,  which  has  been  always 
efteemed  one  of  the  belt  defences  of  the  Chriliian  religion  ; 
and  which  was  intitled  <<  Origines  Sacrx  ;  or  a  rational  Ac- 
count of  the  Chriftian  Faith,  as  to  the  Truth  and  divine  Au- 
thority of  the  Scriptures,  and  the  Matters  therein  con- 
tained ;"  4to.  This  work  eftablifhed  his  reputation  as  a 
writer,  fo  that  he  had  a  commifBon  from  Dr.  Henchman, 
biihop  of  London,  to  draw  up  a  vindication  of  archbifhop 
Laod's  conference  with  Fiffaer  the  Jefuit ;  and  the  title  of 
his  work  was,  *^  A  rational  Account  of  the  Grounds  of  the 
Proteftant  Religrion ;"  1664,  folio ;  which  Dr.  Tillotfon 
afierts  to  be  fully  anfwerable  to  this  appellation.  Soon  after, 
he  was  eleded  preacher  at  the  Rolls  chapel,  and  in  1665 
prefented  by  the  earl  of  Southampton  to  the  living  of  St. 
Andrew's,  Holborn,  and  appointed  likewife  le6iurer  at 
the  Temple.  In  1668  he  took  his  degree  of  dodor  in  di- 
vinitjy  diftinguiihing  himfelf  on  the  occafion  by  keeping  an 
ad  in  which  he  di^layed  great  fluency  in  the  Latin  lan- 
ruage,  and  logical  acutenefs.  At  the  nomination  of 
Charles  II.,  to  whom  he  was  chaplain,  he  was  nominated 
canon-refidentiary  of  St.  PauPs,  to  which  preferment  fuc- 
•eeded  the  archdeaconry  of  London,  and  in  1678  the 
deanery  of  St.  PauPs,  which  was  his  higheft  promotion 
during  that  reign.  Whilil  Dr.  Stillingfleet  was  thus'  ad- 
vancing from  one  dignity  to  another  in  the  church,  he  was 
occupied  in  a  variety  of  compofitions  on  do&rinal  and  con- 
troverfial  fubjeds,  more  particularly  dire^ed  againft  the  So- 
cinians.  He  alfo  publiihed  a  number  of  tracts  againft  the 
Roman  Cathohcs  ;  one  of  the  firft  was  "  A  Difcourfe  con- 
cerning the  Idolatry  pra^Ufed  in  the  Church  of  Rome,  and 
the  Hazard  of  Salvation  in  the  Communion  of  it,"  1671 ; 
which  produced  a  great  number  of  aufwers  and  replies. 
Although  much  of  his  time  mult  have  been  occupied  in 
oontroverfial  yrriting,  he  found  leifure  to  prefent  to  the 
pnblic  **  A  Letter  of  Refolution  to  a  Perfon  unfatisfzed 
about  the  Truth  and  Authority  of  the  Scriptures ;"  which 
was  confidered  as  an  excellent  piece  of  reafoning.  He  alfo 
preached  a  fermon  about  the  time  of  the  Popifh  plot,  the 
defira  of  which  was  to  unite  the  Diflenters  in  the  common 
cauicy  and  to  induce  them  to  abandon  their  feparation  from 
the  eftabliflied  church,  which  involved  him  in  a  contro- 
verfy  with  Baxter,  Owen,  and  others,  who  were  not  likely 
to  acquiefce  in  his  fundamental  poiition  ;  that,  *^  iince,  ac- 
cording to  the  judgment  of  divers  among  themfelves,  a  con- 
formity to  our  church's  worfliip  was  not  unlawful,  by  cou' 
Jiquaue  their  feparation  muft  be  fiaful  and  dangerous."  To 
their  ftriflures  on  his  fermen  he  publifhed  a  reply. 

Dr.  Stillingfleet  extended  his  invedigations  tar  beyond  the 
limits  of  theological  and  ecclefiaiiical  fubje£is;  and  on 
occafion  of  the  impeachment  of  the  earl  of  Danby,  he  vindi- 
cated the  right  of  bifhops  to  vote  in  criminal  cafes,  in  a  trea- 
tiie  on  **  Tlw  Jurifdi^ion  of  Bifhops  in  capital  Cafes,"  which 
proved  his  eztenfivc  acquaintance  with  parliamentary  hif- 
tory,  as  well  as  ftatute  and  common  law*  A  fecond  work, 
pubhfhedin  1685,  and  entitled  <<  Origines  Britannicae,  or  the 
Antiquities  of  the  Britifh  C}iurches,'*  gave  an  ample  view  of 
the  origin  and  progrefs  of  Chriftian  churches  in  Britain,  fince 
the  firft  introduction  of  Chriftianity  in  the  iiland  to  the  con- 
verfion  of  the  Saxons.  In  this  refearch,  Stillingfleet  had 
been  preceded  by  the  learned  archbifhop  U(her,  in  his  work 
^  De  Ecclefiarum  j^ritannicarum  Primordiist"  King  James 
having  inftituted  an  ecclcfiaftical  commiifio%  fummoncd 
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Stillingfleet,  who  had  long  been  prolocntor  of  the  Lower 
Houfe  of  Convocation,  to  appear  before  it ;  on  which  occa- 
Hon  he  drew  up  a  «  Difcourle  concerning  the  Illegality  of 
the  Ecclefiaftical  Commiflion,  in  anfwer  to  the  Vindication 
and  Defence  of  it,"  which  was  not  publiihed  tUl  the  vear 
1689.  ' 

At  the  Revolution,  the  ferricea  rendered  by  Dr.  Stilling- 
fleet to  the  eftabliflied  church  were  recompenfed  by  the 
bifliopric  of  Worcefter,  to  which  fee  he  was  confecrated  in 
Odober  1689 ;  in  which  hiffh  ftation  he  was  fedulous  in  the 
difcharge  of  the  duties  of  his  office,  and  in  defending  the 
rights  of  his  order  by  his  fpeeches  in  parliament.  On  the 
death  of  archbifliop  Tillotfon,  in  16^  the  queen  is  faid  to 
have  wiflied  for  the  advancement  of^StiUingfleet  to  the  fee 
of  Canterbury,  but  the  Whigs  oppofed  it,  from  an  appre- 
henfion  <<  that  both  his  notions  and  his  temper  were  too 
high."  The  bifhop  again  engaged  in  controverfial  divinity 
againft  the  Socinians  and  Unitarians :  and  in  a  treatife  in- 
titled  "A  Vindication  of  the  Trinity,  with  an  Anfwer  to  the 
late  Objedions  againft  it  from  Scripture,  Antiquity,  and 
Reafon,"  he  introduced  fome  animadveriions  on  Locke's 
Eflay  on  the  Human  Underftanding,  under  an  appre- 
henfion  that  the  definition  of  fubftance,  and  the  account  of 
ideas  contained  in  that  work,  were  un&vourable  to  the  doc- 
trine of  the  Trinity.  The  philofopher  repUed  to  the  pre- 
late, who  is  thought  on  this  occauon  to  have  fuftained  a 
defeat.  An  edition  of  his  50  fermons  appeared  in  17079 
folio. 

Dr.  Stillingfleet  injured  his  conftitution,  which  was  natu* 
rally  ftrong,  by  his  ftudious  and  fedentary  life ;  fo  that  repeat* , 
ed  attacks  of  the  gout  terminated  his  life  on  March  27th» 
1699,  ^^^^  ^^  ^^^  nearly  completed  his  64th  year.  He  had. 
been  twice  married,  and  had  feveral  children,  three  of  whom 
furvived  him.  His  remains  were  interred  in  the  cathedral 
of  Worcefter,  where  a  monument  was  erefted  to  his  me- 
mory, with  a  Latin  infcription  by  his  chaplain,  the  cele- 
brated Dr.  Bentley,  in  the  high  ftyle  of  panegyric,  part  of 
which  has  been  thought  to  exceed  even  the  juft  encomiums 
to  which  this  prelate  was  intitled.  The  bifliop,  who  had  a 
good  perion,  and  a  lofty  temper,  fomewhat  moderated  by 
good  fenfe  and  a  knowledge  of  the  world,  had  col]e6fced  a 
noble  library,  which  was  purchafed,  after  his  death,  by 
Dr.  Marfli,  archbifliop  of  Armagh,  as  the  foundation  of  a 
public  library  at  Dublin.     Biog.  Brit. 

Stillingfleet,  Bei^jamin,  grandfon  of  the  bifliop  of 
the  fame  name,  and  fon  of  Edward  Stillingfleet,  M.  D.,  who 
loft  his  father's  favour  by  marriage,  and  afterwards  taking 
orders,  fettled  upon  a  living  in  Norfolk.  Benjamin  was  bom 
about  the  year  1702,  and  after  a  previous  education  at  Nor* 
wich  fchool,  was  entered,  in  17  20,  at  Trinity  college.  Cam* 
bridge,  of  which  Dr.  Bentlev  was  then  mafter ;  who,  forget* 
ting  nis  obligations-  to  the  family,  procured  the  reje^ion  of 
young  Stillingfleet,  when  candidate  for  a  fellowfliip.  We 
mav  naturally,imagine  that  th6  difappointed  candidate  fliould 
feel  refentment  at  fuch  condud,  for  which  it  is  difficult  to 
devife  a  fufficient  apology.  The  fubje^  of  our  memoir 
left  college,  and  travelled  to  the  continent ;  and  upon  his 
return,  pafled  an  unambitious  Ufe,  which  was  chiefly  devoted 
to  the  ftudy  of  books  and  nature.  Under  the  patronagre 
of  lord  Barrington,  he  obtained  the  poft  of  barrack* mafter 
at  Kenfifigton.  To  Mr.  Windham,  of  Felbrkr,  Norfolk, 
he  was  more  fubftantially  indebted,  being  often  refident 
at  his  houfe,  and  receiving  from  him  an  annuity^  which 
was  confiderably  augmented  when  he  became  Mr.  Wind- 
ham's executor.  He  is  well  known  as  the  author  of  feveral 
pieces  in  profe  and  verfe,  particularly  for  an  "  £flay  on 
ConvcrlatioD*"  which  was  publiflied  b  the  firft  volume  of 
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Dodfley's  CoUeftion  of  Poeme ;  and  alfo  frotn  a  vofume  of 
<*  Mifeellaneous  Trads,'*  printed  in  17599  and  confiftitig 
diiefly  of  traaflations  from  Linnttut's  Amcenitetes  Aca- 
demics. To  this  work  were  annexed  valuable  "  Obferva- 
tioM  on  Graffet,"  and  alfo  a  <<  Calendar  of  Flora,''  formed 
upon  a  fuggeftion  of  the  Swediih  naturalift,  and  adapted  to 
toit  climate.  The  poet  Gray,  with  whom  he  became  ac- 
quainted, mentions  him  in  one  of  his  letters,  dated  in  1761, 
IB  the  following  teems :  *<  I  have  lately  made  an  acquaintance 
with  this  philofopher,  who  lives  in  a  garret  in  the  winter, 
that  he  may  fupport  fome  near  relations  who  depend  upon 
him.  He  is  always  employed,  confequently,  according  to 
my  old  maxim,  always  happy,  always  cheerful,  and  feeins 
to  me  a  worthy  honeft  man.  His  prefent  fcheme  is  to  fend 
ibme  perfons,  properly  qualified,  to  refide  in  Attica,  to 
make  themfelves  acquainted  with  the  climate,  produ^ons, 
and  natural  hitiory  of  the  country,  that  we  may  underftand 
Ariftotle,  Theophraftus,  &c.  who  have  been  heathen  Greek 
to  us  for  fo  many  ages.''  It  is  obferved,  that  the  term 
Mfret  uied  by  Gray  is  rather  a  difparagement  of  Stilling- 
fleet's  town-lodgings  at  a  fadler's  in  Piccadilly,  where  he 
died  in  177 1,  at  the  age  of  69.  He  ordered  all  his  papers 
to  be  deftroyed  at  his  deceafe.     Gen.  Biog. 

This  ingenious,  learned,  and  worthy  man,  was  well  ac« 
quainted  with  the  theory  of  mufic  by  reading  and  medi- 
tation, and  with  the  pra^ice  bv  hearing  all  the  bed  per- 
formers in  Italy  during  his  travels,  and  intimacy  with  Mr. 
Price  of  Foxley,  Mr.  Tate  of  Mitcham,  and  Mr.  Smith, 
the  difciple  and  fuccefl'or  of  Handel  in  carrying  on  the 
oratorios,  for  whom  Mr.  Stillingfleet  wrote  new  facred 
dramasy  which  he  fet  and  had  performed  in  turn  with  thofe 
of  Handel. 

His  work,  intitled  <<  Principles  and  Power  of  Harmony," 
the  molt  clear,  agreeable,  and  interefting  tra^  on  a  dark, 
obfeure,  and  fpeculative  fubje6fc  that  we  know,  is  nothing 
more  than  a  commentary  on  the  theoretical  writings  of  the 
celebrated  Tartini.  It  nas  been  often  obferved  with  truth, 
that  theory  and  pradiice  are  more  frequently  at  ftrife  in 
mufic  than  in  any  other  art.  Thofe  who  treat  mufic  merely 
SM  a  fcience,  without  .pofleffing  the  pradbical  part,  are  natu- 
ftlly  contrad^ed  in  their  ideas,  and  ufelefs  to  profefibrs : 
and*  on  the  contrary,  mere  prafiical  muficians,  who  have 
fddom  had  either  education  or  leifure  to  qualify  themfelves 
on  the  fide  of  learning,  produce  nothing  but  crude  and  in- 
digefted  reveries,  which  a  man  of  tafle  in  literature  difdains 
to  read.  That  this  has  been  the  cafe  with  fome  of  the  moft 
able  praAical  muficians,  we  can,  from  our  own  knowledge, 
aiTert*  They  have  the  ambition  of  palfing  for  men  of  fcience ; 
they  fpeak  of  Greek  writers  without  Greek ;  of  arithmetical 
proportions  without  figures ;  of  ratios  without  geometry ;  and 
equationswithout  algeora.  The  late  Dr.  Pepufch,  a  man  of 
great  learning,  and  of  univerfal  readinsr  in  mufical  compo- 
fitions,  attempted  to  explain  the  Greek  fyftems ;  but  ab» 
fbrufe  calculations  being  necefiary  in  the  bufinefs,  he  had 
recourfe  to  his  friend  De  Moivre,  who  was  no  mufician> 
and  underftood  the  dodor  as  little  as  the  do^or  underftood 
Euclid :  they  never  met  without  a  auarrel ;  for  as  each  would 
talk  about  what  he  did  not  undernand,  each  muft  by  turns 
have  been  abfurd.  The  fame  thing  happened  in  France 
between  the  famous  Rameau  and  d'Alembert ;  at  Padua^ 
between  Tartini  and  Padre  Colombo,  his  friend,  the  pro* 
feflbr  of  oiathematics  in  that  univerfity.  The  work  of 
vHiich  we  are  now  fpeaking,  however,  feems  free  firom  fuch 
objedions;  as  it  was  written  by  no  half  fcholar  or 
(hallow  mufician ;  but  by  one  polTefled  of  all  the  re^uafites 
for  fuch  « talk. 

la  the  auUior'a  commentary  on  Tartioi'i  firft  chapter,  he 


explains  clearly  the  now  well-known  phenomendn  of  a  finefe 
ftnng  or  found  producing  its  own  harmony,  upon  which 
Rameau  has  built  his.  fyftem  of  a  fundamental  bafe. 
(See  Bassb  Fondamemah,)  The  author,  in  the  hiftory 
of  this  difcovery,  traces  it  no  farther  than  the  time  of  Mer« 
fennus,  with  whom  he  leaves  it ;  but  it  feems  to  have 
been  long  known  before  his  time,  as  the  organ  is  co'nftru£led 
upon  the  fame  principle  ;  the  ftops  of  that  inftrument  beingr 
proportioned  to  each  other  in  the  fame  manner  as  the 
founds  above-mentioned,  which  are  generated  by  a  fingle 
firing  or  tone :  when  the  itops,  known  by  the  names  of  the 
diapafon,  principal,  12th,  15th,  and  tierce,  are  drawn  out> 
every  fingle  key  of  an  organ  gives  the  complete  chord,  as, 
when  G  only  is  ftruck,  and  it  is  imagined  that  no  other 
founds  are  mixed  with  it,  wind  is  conveyed  to  the  pipes 
G,  g,  d,  g,  b,  &c. 

But  the  principal  phenomenon  upon  which  Tartini  builds 
his  fyftem,  was  quite  new,  and  diicovered  by  himfelf.  It 
tfl  that  of  the  third  found  produced  in  the  medium  by  the 
concurrence  of  two  founds  that  can  be  fuftained  for  any  time 
upon  one  or  two  inftruments,  as  trumpets,  horns,  flutes, 
hautbois,  two  violins,  or  one  m  double  ftops,  two  founds, 
on  the  or^an,  with  only  the  open  diapafon  out,  &c.  a  third 
found  will  be  heard,  which  is  its  true  fundamental  bafe« 
See  Terzo  Suono^  where  thefe  invifible  bafes  wiU  be  fpe- 
cified  to  every  interval,  but  chiefly  thofe  that  are  confonant. 

Tartini's  (econd  chapter  concerning  the  circle,  its  nature 
and  fignification  in  harmonics,  Mr.  Stillingfleet  eiaminea 
with  great  candour,  and  fome  pleafantry. 

It -is  in  the  third  chapter  that  Tartini  unfolds  his  mufical 
fyftem,  and  treats  of  concords  and  difcords,  their  nature 
and  definition.  The  commentator's  remarks  on  this  chapter 
are  very  folid  and  luminous. 

The  fourth  chapter  of  Tartini  gives  the  origin  of  the  mu- 
fical fcale  and  genera,  their  ufe  and  confequencet.  In  our 
author's  conunentary  upon  this  important  chapter,  he  ac- 
quits himfelf  with  rreat  dexterity,  and  proves  that  he  it 
not  only  profound  m  the  theory  of  found,/ but  endowed 
with  nice  feelings,  and  of  great  experience  and  obfervation, 
with  refpeA  to  pra6bical  mufic. 

But  though  we  admire  the  ingenuity  of  Tartini  in  tracing 
the  origin  of  the  o6btve  in  moaem  mufic,  and  think,  witn 
his  commentator,  that  it  is  not  implanted  in  our  nature,  as 
it  is  never  fung  by  any  people  out  of  Europe  (nor  would 
it  feem  fo  eafy  and  natural  there,  if  it  were  not  for  the 
bells  and  church  fingrinor  in  almoft  every  Chriftian  town  and 
village,  which  infenfibiy  teach  intervals  and  the  fcale  to 
every  one  that  has  a  voice  and  an  ear  from  early  childhood)  ; 
we  regard  the  gammut,  and  its  odUves  and  Icales,  as  the 
mnfical  alphabet ;  and  nature  never  teaches  an  alphabet  to 
the  natives  of  the  moft  civilized  and  pohflied  country  any 
more  than  to  favages. 

Our  author's  praife  of  the  harp,  and  vrifhes  that  there 
were  better  muuc  for  it  than  old  and  vulgar  Welfh  tunes, 
would  have  been'  highly  gratified,  had  he  hved  a  few  years 
longer ;  for  in  1771,  when  his  book  was  publifhed,  a  (hort 
time  before  his  deceafe,  the  pedal  harp  had  not  been  intro- 
duced or  heard  of  in  Enrland.  And  it  feems  as  if  madame 
Crumpholtz  was  not  omy  the, firft  great  performer  upon 
that  infbrumeat  in  our  country,  but  tne  firft  who  had  good 
mufic  to  perform,  to  fhew  its  powers ;  vrith  which  flie  had 
been  fumifhed  by  her  hufband  and  mafter. 

The  commentator  Joins  vrith  Tartini  in  thinking  more  fa- 
vourably of  the  ancient  Greek  mufic  and  modes  than  late 
writers  nave  done ;  and  concerning  Italian  recitative,  he  gives 
from  Tartini  a  curious  account  of  its  furprifing  eflfedt,  with 
HO  other  accolbpanhnent  than  a  bafe. 

«In 
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<<  In  tbe  yeir  17J4  fif  I  am  not  miftaken),  in  in  opera 
performed  at  Ancona^  there  wat»  in  the  beginning  of  the 
third  a6tf  a  paflage  of  recitative^  unaccompanied  by  any 
other  iaftrument  but  the  bafe ;  which  raifed,  both  in  the 
profefibrt  and  in  the  reft  of  the  audienoe,  fuch  and  fo  great 
a  commotion  of  mind»  that  we  could  not  help  ftaring  at 
one  another,  on  account  of  the  vifible  change  of  colour  th^ 
was  caufed  in  every  one's  countenance.  The  effed  was  not 
of  the  plaintive  kind :  I  remember  well  that  the  words  ex* 
prefled  indignation  ;  but  of  fo  harfh  and  chilling  a  nature, 
that  the  mind  was  difordered  by  it.  Thirteen  times  this 
drama  was  performedi  and  the  fame  eSt€t  always  followed, 
and  that  too  univerfally  ;  of  which  the  remarkable  previous 
fiknce  of  the  audience,  to  prepare  themfelves  for  the  enjoy- 
ment of  the  effed,  was  an  undoubted  fign."  This  almoft 
equals  the  miraculous  powers  related  of  the  ancient  Greek 
nwfic.  But  this  can  never  happen  where  the  Italian  lan- 
guage is  not  univerfally  known  to  the  whole  audience. 

A  period  of  Tartini  m  favour  oijiw^  uu^c^  has  fuggefted 
to  his  commentator  a  reflefUon  which  we  cannot  pals  over 
10  fiknce;  as  we  are  unable,  implicitly,  to  fubfcribe  to  his 
opiniooy  that  the  tunes  m  the  Beggar's  Opera  fhould  be  the 
ftandard  of  good  mdody,  modubtion,  and  harmony.  It  is 
true,  that  many  of  them  are  the  tunes  of  our  nurfes,  to 
which  our  ears  nave  been  accuftomed  from  pur  infancy ;  for 
this  reafon,  perhaps,  ninety-nine  out  of  a  hundred  at  the 
playhottfe^  will  prefer  them  to  any  other  mufic.  In  fo 
mixed  and  popular  an  affembly  as  the  audience  of  an 
Eaflrliih  theatre,  are  not  the  majority  ignorant  of  other 
fflnuc,  and  as  Hkely  to  be  prejudiced  in  »vour  of  bad,  as 
more  refined  ears  in  favour  of  a  more  polifhed  and  artificial 
kind  of  mufic ;  but  would  it  not  be  the  fante  thing  with 
jpaintiag,  poetnr,  and  fculpture  ?  Would  not  a  fign-poft, 
hkrUy  coloured,  be  preferred  by  the  ignorant  to  a  pi6tufe 
of  Raphael;  or  a  jovial  and  balderdaih  fong  to  the  Efiay 
on  Man,  or  Milton's  Paradife  Loft?  Simplicity  is  an 
exceBent  and  defirable  thing  in  all  the  arts ;  but  let  it  be 
an  eleeant  fimplicity,  free  firom  vulgarity  and  barbarifiai. 
Why  mould  people  of  refined  ideas,  and,  if  you  will  too^ 
delicate  tafte,  be  governed  by  the  ignorant  and  unpolifhed, 
any  more  than  thofe  laft  mentioned  by  the  former  ?  It  has 
been  well  faid,  that  authors  and  artifts  are  the  only  people 
in  this  country  who  arc  not  tried  by  their  peers. 

What  Tartini  fays  in  favour  of  fimplicity  could  never 
extend  to  fuch  a  medley  of  tunes  of  all  nations  being  intro* 
duced  into  one  piece,  as  thofe  of  the  Beggar's  Opera, 
which  are  made  up  of  Scotch,  French,  Italian,  Irifh,  and 
Engliik  ;  and  is  a  lover  of  mufic  to  be  thought  affe^edly 
refined,  who  wiihes  for  fomething  led  hackneyed  and  vulgar  i 
The  mufic  in  the  popeU  chapel,  with  which  our  author  was 
fo  enchanted,  could  never  renoind  him  of  that  in  the  Beggar's 
Opera*  But  the  modems,  and  modem  mufic,  are  always  to 
be  abttfed ;  it  was  fo  in  Plato's  time ;  the  cuAom  has  been 
continued  by  every  writer  on  the  fubjeA ;  and  every  mufi* 
dan,  who,  like  Timotheus,  adds  a  new  ftring  to  ms  lyre, 
will  be  (aid  to  endanger  the  ftate :  but  about  Ufte,and  pre- 
judice, it  has  long  been  agreed,  that  there  is  no  difputing ; 
our  habits  and  our  feelings  will  ever  be  uppermoft. 

STIL.LINGI  A,  in  Boiant^  was  lent  under  that  name  to 
Linnaeus,  by  the  cdebrated  Dr.  Alexander  Gabdek,  of 
whom  a  hiographical  account  may  be  found  in  its  proper 
place.  This  genus  is  dedicated  to  Mr.  Benjamin  StiUing- 
ieet«  of  whom  we  have  made  fome  mention  in  our  ac- 
count of  Mr.  William  Hudson,  and  who  is  well  known 
as  the  author  of  a  popular  book  of  *<  Trade,"  relating  to 
natural  hiftory,  l^c*  partly  tranflated  from  the  writmn 
#f  LiiHMBUS.    He  was  an  elegant  fcholar^  an  eathufiaftic 


admirer  of  virtuous  libefty,  and  a  philofophical  natun^ff  f 
Ultimately  attached  to  the  Price,  Barrington,  and  Littletott 
tamilies,  as.  well  as  to  fome  men  of  talents  and  cultivatioa 
in  Norfolk.  A  MS.  volume  of  his  advice  to  ^  late 
diftin^uiihed  politician  Mr.  Windham,  we  have  feen  in  the 
Felbnglibrary.-— (See  the  preceding  article. )-~Linn.  Mant; 
19.  Schreb.  Gen.  658.  Wilid.  Sp.  PL  v.  4.  588.  Mart* 
Mill.  Did.  V.  4.  Ait.  Hort.  Kew.  v.  5.  437.  Walt, 
Carol.  239.  Purfli  609.  Juff.  39o.-^lafs  and  order,  M^ 
noecis  Monadelplna*  Nat.  Ord.  Tricoccs,  Linn.  Eupb9rhim% 
Juff. 

Gen.  Ch.  Male,  Cal.  Perianth  feven-flowered,  coria- 
ceous, hemifpherical ;  pitcher-fbaped,  entire.  Cor*  of  one 
petal,  tubular,  funnd-(haped,  gradually  dilated  upwards, 
much  narrower  than  the  calyx  ;  its  margin  undivided,  but 
fringed  in  a  jagged  manner.  Sum.  Filaments  two,  thread- 
fhaped,  twice  as  long  as  the  corolla,  fpreading  at  the  fum- 
mit,  very  (lightly  contieded  at  the  bafe ;  anthers  kidney-^ 
(haped,  of  two  round  lobes. 

Fensale,  at  the  bafe  of  the  fame  fpike,  Csl.  Perianth  aa 
in  the  male,  but  fingk-flowered.  Cor^  fuperior,  ihaped  as 
,in  the  male.  PiA*  Germen  rohndifh,  ^tween  the  calyx 
and  corolla;  ftyle  thread-fliaped ;  itigmu  three,  diftinfty 
recurved.  Ptrie.  Capfule  fomewhat  turbinate,  bluntly  tri- 
angular, three-lobed,  of  three  cells,  furrounded  at  the  bale 
hy  the  enlarged  calyx*  Seeds  folitary,  oblong,  obfcurdy 
triangular,  marked  on  the  inner  fide  vnth  a  traafverfe  fear. 

EC  Ch.  Male,  Calyx  hemifpherical,  coriaoeouSf  many- 
flowered.     Corolla  tubidar. 

Female,  Calyx  hemifpherical  coriaceous,  inferior,  fingle* 
flowered.  Corolla  tubular,  fuperior.  Style  three-cfeft* 
Capfule  three-lobed. 

Obf.  The  •<  two  cup-ihaped  jgrlands,''  which  Schieber, 
after  Walter,  defcribes  in  the  mak  flowers  of  the  original 
fpecies,  appear  to  be  each  either  a  bra^tea,  or  abortive  cupu 
They  peihaps  contain  honey. 

1.  S.  fylvatua*  Wood  Stillingia*  Linn.  Mant*  1^6^ 
Willd.  n.  I.  Ait.  n.  i.  Purfli  n.  ir— Stem  herbaceous. 
Leaves  elliptic-oblong,  obtufe,  finely  ferrated.— Native  of 

Sine-woods  on  a  barren  foil,  from  Virgbia  to  Florida^ 
owering  in  May  and  June*  A  greenhoufe  perennial  htr* 
baceous  plant,  flowerinflr  at  Kew  in  July  and  AugulU 
Tha  ^fiewu  are  milky  when  broken,  a  yard  high,  roundf 
fmooth,  leafy*  Leims  fcattered,  on  fliort  ftalks,  elliptical* 
three  inches  long,  fmooth ;  paler  beneath.  Flowers  jtViaw^ 
in  a  terminal  fpike,  refembHng  a  catkin ;  the  malM  moft 
numerous*  Lmnaius  fays  this  plant  is  eileemed  a  fpedfic 
in  venereal  diforders. 

2.  S*  Ugufirina.  Privet-leaved  Stillingia.  Michaux  Bo^ 
reaUAmer.  v.  a.  213.  WiUd.  n.  a.  Purfli  n*  2. — *<  Stem 
flirubbj.  Leaves  lanceolate,  tapering  at  each  end,  entire.'' 
— In  mady  woods  of  Carolina  and  Georgia,  flowering  in 
June  and  July.     Purfli, 

3*  S.  feh'rfertu  Poplar-leaved  Stillingia,  or  Chinefe  Tal* 
low-tree.  Michaux,  loid.  Willd.  n*  3.  Purfli  n.  3.  Ait. 
n.  2.  (Croton  febiferum  ;  Linn.  Sp.  PI.  142c.  Ricinus 
chinenfis  febifera,  populi  nigr«  folio  \  Petiv.  Giaoph.  t.  34. 
f.  3.  Euonymo  amnis  Sinarum,  populi  nigrse  folio,  5cc.  %  ■ 
Pluk.  Amalth.  7.  t.  390.  f.  2. j-— Stem  arboreous.  Leaves 
rhomboid,  pointed,  entire.—Native  of  China,  in  moift  fitua- 
tions*  Now  faid  to  be  naturalized  on  the  fea-coafl  of  South 
Carolina,  flowering  in  July  and  Auguft.  It  has  been  known 
more  than  a  century  in  our  ftoves*  or  rather  greenhoufes* 
The  habit  is  that  of  a  Poplar,  vrith  fmooth  k^ves^  on  long 
flender  ftalks.  Sfiies  terminal,  denfe,  cylindrical.  Male 
Jlovfers  with  a  roundifli  fcale  or  gland  at  each  fide  of  the 
calytSf  analogous  to  what  we  have  mentioned  after  ^he  Eff* 
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CA.*-^apfuIe  roundiflii  pointed,  woodyi  the  fise  of  a  fil- 
berd.  Seeds  encrufted  with  a  white  waxy  fubttancey  whici\ 
being  feparated  by  boiling  in  water,  ferves  the  Chinefe 
as  taulow.-— It  feems,  by  acomparifonof  Michaux's  defcrip- 
tion  with  that  of  0(beck  (fee  the  Englifli  edition  of  his 
Voyage,  v.  2.  c.),  that  the  latter  Iconfidered  z»  Jlamenty 
what  are  really  ftalked  diandrous  male  Jlawertf  and  hence 
this  plant  was  erroneoufly  referred  to  Croton^  from  which  it 
differs  in  feveral  refpe^ls. 

STILLWATER,  in  Geography^  a  poft-townlhip  of 
New  York,  in  Saratoga  county,  22  miles  N.  of  Albany, 
bounded  N.  by  Saratoga,  E.  by  the  Hudfon  or  the  county 
of  Wafhington,  S.  by  Halfmoon,  and  W.  by  Malta.  It 
derives  its  name  from  the  uncommon  ftillnefs  of  the  river 
oppoflte  to  it.  Its  medial  length  may  be  feven  miles,  and 
its  breadth  about  five  and  a  half.  The  general  furface  of  this 
townfhip  is  level,  and  the  hills  of  a  moderate  height. 
Along  the  river  the  timber  is  oak,  walnut,  maple,  &c. ; 
and  the  W.  part  has  pine,  and  a  foil  of  fand  or  of  a 
light  fandy  loam.  Here  are  trads  of  clay  or  argillaceous 
mould,  and  the  whole  conftitutes  a  pretty  good  farming 
townfhip.  In  1810,  the  whole  population  confifted  of 
2492  perfons,  ana  its  elefiors  were  203.  The  ft  age-road 
from  Albany  through  Waterford,  towards  lake  Chunplain 
and  Canada,  leads  auong  the  river  in  this  townihip,  where 
are  fome  pleafant  villages. 

STILL  YARD,  Stilyard,  or  Steelyard^  in  Commerce. 
*'  The  Company  of  the  Stillyard"  was  a  community,  or 
corporation  of  foreign  merchants,  eftabhfhed  at  London ; 
thus  called  from  the  place  where  they  had  their  refidence, 
called  the  Stillyard,  near  London  bridge,  which  was 
afiigned  them  by  a6t  of  parliament ;  and  which,  in  fome 
records,  is  called  GuUhalda  Teuiamcorum  ;  being,  as  fome 
write,  a  broad  place  or  yard,  where  much  iieel  ufed  to  be 
fold. 

Lambecius  thinks,  that  the  name  Steelyard^  or,  as  he 
calls  it,  Staelhoff  is  only  a  contra6fcion  of  Stafkhof^  whence 
comt% Jtafelhofft  L  e*  a  place  or  general  warehoufe  for  keep- 
inffmercnandize. 

This  company  was  created,  as  fome  fay,  in  the  ypar 
121  (,  but,  according  to  others,  in  1232,  under  Henry  III. 
in  favour  of  the  free  cities  of  Germany,  which  had  been 
affiitant  to  him  in  his  wars  againii  France. 

However,  it  is  fai^  that  foreign  merchants,  under  this 
appellation,  were  fixed  at  London  as  early  as  the  Norman 
Conqueft,  and  that  tbe\r  privileges  were  confiderably  en- 
larged by  Henry  III.  at  this  time,  and  alfo  in  1 269.  King 
Edward  I.,  in  1280,  granted  a  charter  to  the  Steelyard 
merchants,  and  to  them  it  belonged  to  guard  and  keep  in 
repair  the  gate  called  Bifhopfgate,  in  London.  The 
charter  of  Edward  I.  was  confirmed  by  Henry  V.  in  141 3  ; 
and  in  1363,  Edward  IV.  granted  them  a  new  charter, 
which  was  renewed  in  1466.  Their  privileges  were  con- 
firmed by  flat.  19  Hen.  VI.  cap.  23. 

It  had  rendered  itfelf  miflrefs  of  all  the  Englifh  manu- 
factories,  particularly  thofe  of  cloth,  which  it  was  allowed 
not  only  to^rfell  throughout  the  kingdom,  but  alfo  to 
tranfport  abroad. 

The  prejudice  thefe  privileges  did,  and  by  which  the 
company  frequently  abufed  the  nation,  occafioned  *their 
being  revoked  by  Edward  VL  in  1552  :  they  were  reftored 
by  queen  Mary  in  1^54,  and  foon  after  revoked.  In  the 
year  1578,  their  ancient  immunities  were  totally  and  finally 
abrogated  by  queen  Elizabeth  ;  and  in  15971  their  houfe, 
which  in  former  times  had  ferved  as  a  bank  for  our  princes 
in  their  exigence,  was  (hut  up,  and  its  German  inhabitants 
fe&t  away* 
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STILO,  ttal.  Style^  in  Mujuy  a  peculiar  manner  of 
finging,  plaving,  or  compofing.  In  ancient  ecclefiaftical 
mufic,  the  (tyles  of  Paleftrina,  Tallis,  and  Bird,  are  vene- 
rate, and  highly  efteemed  by  mafters,  and  all  good  judges 
of  that  fpecies  of  compofition.  In  oratorios,  the  ftyles  of 
Handel,  Leo,  and  Jomelli,  are  marked  with  an  original  ftamp 
of  excellence  ;  the  opera  ftyles  of  Pfergolefi,  Haffe,  Piccini, 
Sacchini,  andPaefiello ;  in  fymphonies,  the  elder  Stamitz,  the 
Manheim  fchool,  Haydn,  Mozart,  and  Vanhal  at  the  Vienna 
fchool,  are  original;  as  are  the  quartets  of  Haydn;  the 
quintets  of  Boccherini  and  Mozart ;  the  harpfichord  pieces 
of  Domenico  Scarlatti,  Alberti,  Schobert :  the  piano  forte 
pieces  of  Emanuel  Bach,  Haydn,  and  Mozart :  but  the 
comic  operas  of  this  laft  muft  be  inroUed  among  the  firfb 
for  genius,  originality,  and  good  compofition,  tlut  modem 
times  have  produced. 

Padre  Martini  fays,  there  are  three  kinds  of  ftyle  for  the 
imitation  of  young  ecclefiaftical  compofers, — the  fublime, 
the  middle  ftyle,  and  the  inferior ;  all  which  may  be  perfeA 
'  in  their  kind. 

There  is  likewife  a  recitative  ftyle,  Stllo  dt  redtativot  Stih 
madrigalefcOf  Siilo  femptice^  and  Stilo  Jinfoniaco*  There  are 
likewife  national  ftyles,  fuch  as  the  Venetian,  Sicilian,  Scots, 
Irifli,  and  Welfli.  All  thefe  feveral  ftyles  have  chara6ieriftic 
marks  or  paflages^  which  an  attentive  and  experienced  hearer 
inftantly  difcovers. 

Stilo,  in  Geogrspbyi  a  town  of  Naples,  in  Calabria  Ultrat 
17  miles  N.N.E.  of  Gierace.— Alfo,  a  town  of  European 
Turkey,  on  the  E.coaft  of  Morea.   N.  lat.  36°  55'.   E.  long. 

STILOBATUM,  in  jircblteaure,  denotes  the  body  of 
the  pedeftal  of  any  column. 

STILPO,  in  Biography^  a  Grecian  philofopher,  who  was 
a  native  of  Megara,  flouriflied  in  the  third  and  fourth  cen- 
turies B.C.,  and  is  faid  to  have  died  after  the  year  294  B.C. 
He  is  confidered  as  belonging  to  the  Megaric  fe£t,  and  to 
have  been  a  difciple  of  one  of  the  fucceflbrs  of  Euclid  of 
Megara.  In  his  youth  he  is  reprefented  as  having  been 
licentious ;  but  having  corre^ed  his  -  natural  propenfitiea 
by  the  moral  precepts  of  philofophy,  he  acquired  repu- 
tation among  philofophers,  and  became  diftinguiftied  for  his 
fobriety  and  moderation ;  and  al£s  for  liis  eloquence  and  (kill 
in  dialedics.  When  Ptolemy  Soter  captured  Me^a,  he 
prefented  Stilpo  with  a  large  fum  of  money,  and  invited  him 
to  his  court ;  but  the  philofopher  returned  the  greater  part 
of  the  prefent,  and  chofe  to  retire  during  Ptolemy's  ftaj 
at  Megara  to  the  iflaud  of  JEgina.  When  Demetrius,  foa 
of  Antigonus,  took  Megara,  the  foldiers  were  ordered  to 
fpare  the  houfe  of  Stilpo,  and^  to  return  any  thing  that 
might  have  been  precipitately  taken  from  him.  The  philofo- 
pher being  required  to  give  an  account  of  thofe  efiefls  which 
he  had  loft,  replied,  <*  that  he  had  loft  nothing ;  for  no  one 
could  take  from  him  his  learning  and  eloquence."  To  the 
conqueror  he  recommended  himlelf  by  the  pathetic  manner 
in  which  he  inculcated  upon  him  the  exercife  of  humanity* 
So  great  indeed  was  his  fame,  that  when  he  vifited  Athens, 
the  people  ran  out  of  their  ftiops  to  fee  him ;  and  even  the 
moft  eminent  philofophers  of  Athens  took  pleafure  in  at- 
tending upon  his  difcourfes.  Neverthelefs,  he  excited  pre- 
judices by  not  paying  refpe£t  to  the  Athenian  fuperftitions^ 
of  which  an  initance  or  two  occurred  during  his  abode  at 
Athens.  Having  afked  a  perfon,  if  Minerva,  the  daughter 
of  Jove,  was  a  deity?  and  being  afiured  that  (he  was,  he 
rejoined,  <^  but  this  before  us  (referring  to  the  ftatue)  it 
not  the  Minerva  of  Jove,  but  of  Phidias,  and  therefore  no 
deity."  For  this  fpeech  he  was  carried  to  the  court  of 
Areopagus,  and  ordered  immediately  to  leave  the  city. 

When 
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Wbea  Cratei  put  the  queftion  to  him,  whether  the  gods 
taok  pleafure  in  prayers  and  adorations  ?  experience  having 
taught  him  caution,  he  replied,  '*  you  fboi,  do  not  ques- 
tion me  on  this  fubje6i  in  the  public  ftreet,  but  when  we  are 
alone."  But  there  is'  no  proof  of  Stilpo's  infidelity  with 
refpeci  to  the  exiflence  of  a  fupreme  divinity.  Some  of  his 
peculiar  doflrines  were,  that  fpecies,  or  univerfals,  have  no 
real  eziftence,  and  that  one  thing  cannot  be  predicated,  or 
aflerted,  of  another ;  and  that  in  ufing  the  word  **  man" 
as  an  univerfal  term,  we  fpeak  of  nothing ;  for  the  term 
fignifies  neither  this  man  nor  that  man,  nor  applies  to  any 
one .  man  more  than  another.  In  order  to  prove  that  one 
thin^  cannot  be  predicated  of  another,  he  faid,  that  **  good- 
nefs"  and  **  man,''  for  in  fiance,  are  different  things,  which 
cannot  be  confounded  by  afferting  the  one  to  be  the  other : 
he  farther  argued,  that  goodnefs  is  an  univerfal,  and  uni- 
feilals  have  no  real  exiflence  ;  confequently,  fince  nothing 
cannot  be  predicated  of  any  thing,  goodnefs  cannot  be  pre- 
dicated of  man.  Some  have  fuppofed  that  Stilpo  was  not 
ferioas  in  this  kind  of  reafoning,  and  that  it  was  his  intention 
merely  to  expofe  the  fophiftry  of  the  fchools.  If  he  was 
ferious,  it  could  not  be  wholly  without  reafon  that  Glycera, 
a  celebrated  courtezan,  when  (he  was  reproved  by  Stilpo  as 
a  corruptor  of  youth,  retorted  the  charge  upon  him  by  fay- 
ing, that  he  fpent  his  time  in  filling  their  heads  with  fophif- 
tiod  quibbles  and  ufelefs  fubtleties.  On  moral  topics,  Stilpo 
is  faia  to  have  taught,  that  the  higheil  felicity  confffls  in  a 
mind  free  from  the  dominion  of  paffion,  a  do^rine  fimilar  to 
that  of  the  Stoics.  He  lived  to  a  great  age,  and  is  faid  to 
hive  haflened  his  final  departure  by  a  draught  of  wine. 
Dtog.  Laert.    Brucker  by  Enfield,  vol.  i. 

Stilton,  in  Geograthy^  a  Tillage  and  parifh  in  the 
hundred  of  Norman-Crois,  and  county  of  Huntingdon, 
England.  The  houfes  are  fituatcd  on  the  fides  of  the  high 
North  road,  in  a  fiat  country.  The  population  of  this  place 
in  1800  amounted  to  509 ;  and  in  the  fucceeding  11  years 
wluch  occurred  before  the  next  report,  it  appears  to  have 
increafed  to  66^  inhabitants  and  107  houfes. 

This  Tillage  is  chiefly  noted  for  a  peculiar  fpecies  of 
cbeefe,  which  obtained  the  name  of  Stilton  from  having  been 
firft  fold  here ;  but  it  is  manufadured  moilly  in  certain  dif- 
tridls  of  Leiceflerfhire.  In  a  former  part  of  this  work,  (fee 
Chkbss,)  it  has  been  dcfcribed:  but  fince  the  time  of  writing 
that  article,  (about  1805,)  this  cheefe  has  become  a  more 
common  article  in  the  London  markets,  and  is  rendered  at 
a  cheaper  price.  The  ufual  retail  charge  is  now  ix.  6d,  per 
pound.  Each  cheefe  is  made  of  about  1 2lbs.  weight,  and 
IS  formed  in  a  deep  round  vat. 

The  great  Roman  road,  called  Ermine-ftreet,  interfe^led 
this  parifh  from  N.  to  S.  between  the  two  flations  at  God- 
manchcfler,  called  Durobrivx,  and  at  Caftor,  called  Duroli- 
ponte.  About  one  mile  N.  of  Stilton  is  Norman-Crofs,  where 
very  eittenfive  barracks  and  a  prifon  were  erefled  during  the 
late  wars.  The  latter  was  approprialted  to  French  pri- 
foners,  and  feveral  thoufands  were  confined  here  at  the  time 
of  ratifying  peace. 

South-weft  of  Stilton,  about  one  mile  and  a  half,  is  Den- 
ton, the  feat  of  the  Cotton  fanaily,  and  the  birth-place  of 
the  celebrated  antiquary  fir  Robert  Cotton.  (See  Cotton.) 
This  family,  who  retained  large  pofl'eflions  in  the  north  of 
Huntingdonfhire,  had  formerly  another  ellate,  denominated 
Connington,  at  a  fhort  diitance  fouch-eafl  of  Denton,  and 
many  of  the  defcendants  of  the  Cottons  are  buried  in 
Conniogton  church.  Some  fragments  of  the  old  manfion 
are  remaining.  It  is  now  the  feat  of  the  family  of  Heath- 
cote.— Beauties  of  England  and  Wales^  voL  Tii.  Hunting- 
donihire,  by  E.  W.  Brayley. 

II 
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STIMMERDORF,  a  town  of  Bohemia^  in  the  circb 
of  Leitmeritz ;   5  miles  W.N.W.  of  Kamnitz. 

STIMULANT,  in  Medicimy  any  agent  which  has  the 
property  of  increafing  the  mobility,  or  of  exciting  the  mo- 
tions, of  the  living  body,  or  its  moving  parts. 

It  would  be  a  wafle  of  time  to  eater  into  any  of  the  hypo« 
thetical  fpeculations  of  phyficians  and  phyfioloftifls  refpeft- 
ing  the  mode  of  operation  by  which  ftimulants  mfluence  the 
living  fibre ;  for  the  corpufcularian  dodrines  of  the  me- 
chanifm  of  particles,  the  chemical  notions  of  combinatioa^ 
and  the  fuppofition  of  a  nervous  fluid,  are  all  equally  gra- 
tuitous, and  equally  inadequate  to  account  for  the  phe« 
nomena.  Our  obje6l  is  merely  to  obferve  the  phenomenat 
and  to  mark  the  different  effe^s  of  different  agents,  accords 
ing  to  their  nature,  or  to  the  parts  of  the  body  to  which 
they  are  applied. 

In  the  firil  place,  the  organs  of  fenfe  are  excited  or  fti- 
mulated  by  the  impreffions  of  certain  matters  only,  light, 
noife,  odours,  &c.  It  mull  be  obferved,  however,  that 
every  exercife  of  fenfation  is  a  Itimulant  power,  by  which 
the  mobility  of  the  living  fyflem  is  fupported ;  •  and  the 
flimulant  effe6l  is  proportionate  to  the.imprelfion.  Dr. 
Cullen  remarks,  that  this  impreffion,  though  it  a^s  through 
the  medium  of  the  brain,  as  the  common  fenforium,  yet  it 
a6ls  alfo  on  the  adjoining  parts,  efpecially  by  exciting  the 
a£lion  of  the  blood -vefTels.  Thus  a  flrong  light  excites  a 
llronger  a6lion  in  the  numerous  blood-vefTels  intermixed 
with  the  nerves  of  the  retina ;  flrong  odours  inflame  the  in- 
ternal membrane  of  the  nofe  ;  and  flrong  and  painful  im- 
preffions upon  the  tongue  inflame  the  fur^ce  of  it.  —  The 
partial  effefls  of  thefe  ftimulants  on  the  blood-Yeffels,  in- 
dependent of  their  agency  on  the  fenforium,  is  proved  by  the 
operation  of  certain  fubftances  applied  to  the  fkin.  The 
firft  fenfation  which  they  produce,  is  that  of  heat  in  the 
part,  with  fome  degree  of  rednefs,  from  the  greater  fulnefa 
of  the  veffels,  which  at  length  proceeds  to  every  circumftance 
of  inflammation ;  to  pain,  tumour,  bliftering,  fuppuration, 
and  gangrene. 

Other  ftimulants,  however,  which  are  of  more  importance 
in  a  medical  confideration,  a^  principally  upon  the  fyftem 
at  large,  and  chiefly  through  the  medium  of  the  ftomacb. 
It  is  not  neceflary  to  point  out  here  the  well-known  fa£l8» 
which  prove  the  conftant  and  regular  communication  of  all 
impreffions  made  upon  the  ftomach  to  other  parts  of  the 
fyftem,  and  particularly  to  the  fenforium,  through  the  me- 
dium of  which  perhaps  the  other  organs  are  exclufively 
affe^ed.  The  operation  of  many  ftimulants  taken  into  the 
ftomach,  is  too  fpeedy  to  allow  of  the  fuppofition  of  their 
being  taken  up  by  the  abforbents,  carried  into  the  circular 
tion,  and  thus  tranf ported  to  the  brain  in  the  blood-veffels. 
The  impreffion  is  obvioufly  communicated  through  the  me- 
dium of  the  nerves.  The  energy  of  the  vital  powers  it 
thus  excited,  as  evinced  by  the  adlivity  of  the  mental  and 
corporeal  powers,  under  the  influence  of  ftimulants  applied 
to  the  ftomach ;  by  the  ihcreafe  in  the  frequency  and  vigour 
of  the  pulfe  ;  by  the  general  determination  of  blood  to  the 
furface  of  the  body,  producing  at  length,  flufhing,  heat,  and 
even  fweating.  Various  fub fiances  have  been  contrived  and 
manufaflured  in  all  ages,  for  the  purpoi'e  of  producing  thia . 
pleafurable  ftimulation  in  health,  and  have  been  alfo  em- 
ployed in  the  cure  of  certain  difeafes.  The  molt  powerful 
of  thefe  are  the  produds  of  fermentation,  in  which  may  be 
included  every  thing  containing  fpirit,  all  wines,  and  malt 
liqaors,  mead,  cyder,  the  koumifs  of  the  Tartars,  and  every 
fpecies  of  alcohol  diftiUed  from  thefe  liquors.  There  are 
befides  many  other  fubftances  of  a  ftimulant  quality,  though 
of  much  lefs  power,  taken  from  the  vegetable  and  animal 
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kingdomt;  among  which  may  be  enumerated  all  the 
aromatic  plantSy'whh  their  feeds,  bark,  'and  rootf>  the  bal- 
taniBf  gums,  and  efiential  oils,  procured  from  them ;  am* 
moniaC)  &;c. 

However  thefe  flimulant  fubllances  may  have  contributed 
to  the  fenfual  gratifications  of  mankind,  there  cannot  be  a 
doubt  that  they,  efpecially  the  vinous  and  fpirituous  matters, 
have  contributed  quite  as  largelv  to  their  pains,  difeafes,  and 
vices.  The  derangements  o^  the  fun6tions,  and  ultimately 
of  the  iiru^ure,  of  feme  of  the  moft  important  organs  of 
the  body,  which  continued  or  exceflive  ilimulation  induces, 
are  well  known,  as  well  as  the  diforder  of  intelleA,  and  the 
diftortion  of  th^  moral  principle,  which  fo  frequently  refult 
from  it.  But  upon  thefe  topics  it  were  ufelefs  to  enlarge. 
With  refpefb  to  the  medicinal  employment  of  ilimulants 
nrach  might  be  faid ;  for  although  the  rational  and  obferv- 
ing  part  of  the  profeflion  make  a  very  fparing  ufe  of  them  in 
pradice,  they  experience  much  difnculty  in  couDtera6ting 
the  mifchiefs  which  popular  and  vulgar  medical  prejudices 
aie  conitantly  indifling  by  cordials,  and  nervous  drugs,  and 
by  the  ufe  ot  heating  and  irritating  diet.  There  are  few 
morbid  conditions  in  which  the  conltitution  is  benefited  by 
ftimulants.  In  all  difeafes  that  are  called  nervous,  fome 
organ  or  other  is  deranged  in  its  ftruEture  or  fun^ions,  moft 
commonly  the  ftomach,  bowels,  liver,  or  uterus ;  and  he  who 
attempts  to  remove  the  lownefs  and  languor  by  ftimulants, 
while  the  fun€bion  or  ftru6fcure  continues  difturbed,  will  only 
mmufe  the  patient,  while  the  fymptoms  remain  unniitigated 
or  increafed.  In  refpe6h  to  many  febrile  difeafes,  indeed, 
the  general  acknowledgment  of  the  truth  has  at  length  pre- 
vailed, and  fince  the  fweating  and  flifling  fyitem  was  aban- 
doned, we  now  never  fee  the  miliary  fevers,  the  lingering 
difeafes  after  child>birth,  the  low  nervous  fevers,  &c.  which 
were  once  fo  prevalent  and  fo  fatal.  But  too  much  of  this 
ftimulant  plan,  too  much  of  bark,  and  wine,  and  brandy, 
remains  in  the  common  treatment  of  all  fevers,  which,  how- 
ever, the  moft  intelligent  of  our  contemporaries  have  nearly 
baniflied.  The  Brunonian  fyftem,  whofe  founder  was 
pradically  too  fond  of  the  diffufible  ftimulants  to  fee  clearly 
upon  the  fubje^,  contributed  to  prolong  the  reign  of  ftimu- 
lation  in  medicine,  longer  than  unbiafled  reafon  and  expe* 
rience  would  have  maintained  it. 

Gentle  ftimulants,  employed  with  proper  caution  and  re- 
gulation, are  chiefly  valuable  under  thofe  circumftances  of 
debility,  which  fucceed  fevers,  hxmorrhages,  and  other  vio- 
lent difeafes,  when  the  morbid  adion  has  ceafed,  and  no 
organic  diforder  remains.  The  powers  of  the  conftitution 
often  languifh  under  fuch  circumftances ;  the  circulation  is 
feeble,  and  the  digeftive  funfiion  weak ;  and  the  mufcles, 
therefore,  very  flowly  recruit  their  vigour  and  fubftance. 
Under  fuch  a  condition  of  tardy  convalefcence,  thefe  func- 
tions are  materially  affifted  bv  a  fupply  of  gentle  ftimula- 
tion  ;  and  it  is  then  principally  that  ftimulants  are  ufeful 
and  fafe. 

STINCHER,  in  Geographyt  a  river  of  Scotland,  which 
runs  into  the  fea  at  Ballantrae,  in  the  county  of  Ayr. 

STING,  AcuLEus,  an  apparatus  in  the  body  of  certain 
infefts,  in  form  of  a  little  fpear,  ferving  them  as  a  weapon  of 
offence. 

The  fting  of  a  bee,  or  wafp,  is  a  curious  piece  of  mecha- 
pifm  ;  it  confifts  of  a  hollow  tube,  at  the  root  of  which  is  a 
bag  full  of  (harp  penetrating  juice,  which,  in  ftinging,  is 
in^ded  into  the  flefti  through  the  tube. 

Within  the  tube.  Dr.  Derham  has  obferved,  there  lie 
two  fmall  (harp  bearded  fpears :  in  the  fting  of  a  wafp,  he 
told  eight  beards  on  the  lide  of  each  fpear,  fomewhat  like 
the  beards  of  fifti-hooks. 
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One  of  thefe  fpeart  in  the  fting^  or  (heath,  lies  with  k# 
point  a  little  before  the  other,  to  be  ready,  as  ihould  feon^ 
to  be  firft  darted  into  the  fle(h,  which  once  fixed,  by  means 
of  its  foremoft  beard,  the  other  then  ftriket  in  too  ;  and  (b 
they  alternately  pierce  deeper  and  deeper,  their  beards  tak- 
ing more  and  more  hold  in  the  fle(h :  after  which  the  (heath, 
or  fting  follows,  to  convey  the  poifon  into  the  wound, 
which,  that  it  may  pierce  the  better,  is  drawn  into  a  point, 
with  a  fmall  flit  below  that  point,  for  the  fpears  to  come 
out  at. 

By  means  of  thefe  beards  it  is,  that  the  animal  is  forced 
to  leave  its  ftine  behind  it,  when  difturbed,  before  it  caa 
have  time  to  withdraw  the  fpears  into  their  fcabbard.  See 
Anatomy y  &c.  ^Bs£. 

Sting  0^tf  Gnat,     See  Trunk. 

STINK,  or  Stench,  a  difagreeable  fmell  exhaling  from 
a  corrupted  or  other  body,  and  which  is  prejudicial  to  the 
nofe  and  brain. 

A  ftinking  breath  is  ufually  the  refult  either  of  difeafed 
lunes,  or  elfe  of  fcorbutic  gums,  &c. 

A  ftinking  nofe,  fator  nariif  is  the  refult  of  a  deep  ulcer 
within  the  nofe,  whence  arife  foetid  fcabs^  &c.  Its  caufe, 
according  to  Galen,  is  a  (harp  putrid  humour  falling  from 
the  brain,  on  the  procerus  mamillares.  This  is  reckoned, 
by  the  civilians,  one  of  the  legal  caufet  of  annulling  mar* 
riage. 

STiNK-Z/om/,  in  Botany*     See  Phallus. 

Stink-Po/,  an  earthen  (hell  charged  with  powder,  and, 
other  inflammable  and  fuffocating  materials,  with  a  lighted', 
fufe  at  the  aperture,  thrown  on  board  an  enemy's  (hip  m  the 
a^ion  of  boarding. 

STINKING  HoBEHOUND,  in  jigricuUurtf  a  common 
weed  in  hedges  and  rubbi(hy  places,  of  the  more  troublefome 
perennial  kind.  By  the  Swedes  it  is  coniidered  as  an  univer- 
fal  remedy  in  the  difeafes  of  cattle.    See  Ballota  Nigra* 

STiKKiSQ'Iilf  a  name  fometimes  provincially  applied  to  a 
difeafe  of  the  br^xy  kind,  often  met  with  among  (heep  in 
fome  fituations.     See  Stomach-///. 

Stinking  I/lands^  in  Geography^  a  clufter  of  iflands  near 
the  £.  coaft  of  Newfoundland.  N.  lat.  40^  28'.  W«  long. 
52^50'. 

STINOS,  an  ifland  in  the  Grecian  Archipelago,  about 
{ix  miles  in  circumference ;  6  miles  S.  of  Naxia.  N.  lat. 
46°  52'.    E.  long.  25°  33'. 

STINT,  Tringa  Cinelut  of  Linnseus,  in  Ornithology^  the  ^ 
name  of  a  fmall  bird  common  about  the  fea-fhores  in  many  . 
counties  of  England,  and  feeming  to  be  the  fame  with  the 
Cinclus  prior  ot  Aldrovand,  and  the  fchmmcloSf  or  jwuo  of 
Bellonius,  called  by  the  French  alouette  de  mtr,  the  fea-lark  } 
and  by  Pennant,  purre* 

It  is  fomewhat  fmaller  than  the  common  lark,  and  in 
(hape  refembles  the  fmaller  fnipe.  Its  beak  is  black,  (len- 
der, and  ftraight ;  its  legs  of  a  du(ky  green,  the  toes  being 
dirided  to  their  origin ;  the  head  and  hind  part  of  the  neck 
are  a(h*coloured,  marked  with  duiky  lines ;  a  white  ftroke 
divides  the  bill  and  eyes ;  the  chin  white ;  under  fide  of  tho 
neck  mottled  with  brown ;  the  back  is  of  a  brownilh  afh« 
colour;  the  breaft  and  belly  white  $  the  coverts  of  the  winga 
and  tail  of  dark  brown,  edged  with  light  a(h-colour  or 
white;  the  greater  coverts  du(ky,  tipt  with  white;  the 
upper  part  of  the  quill-feathers  duflcy,  the  lower  white  | 
the  two  middle  feathers  of  the  tail  du(ky,  the  reft  of  a  pale 
a(h-colour,  edged  with  white. 

Thefe  birds  come  in  prodigious  flocks  to  our  coafta 
during  the  winter :  in  their  flight  they  perform  their  evolu- 
tions with  great  regularity;  appearing  like  a  white  or 
dulky  cloud,  as  they  turn  their  breafts  or  backs  towards 

you* 
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voQ«  Tfaiej  leave  our  (hores  in  fpring,  and  retire  to 
tome  unknown  place  to  breed.  They  were  formerly  a 
well-known  diih  at  our  tables,  under  the  name  of  ftints. 
Pennant*  , 

STINTER,  in  Geography^  •  a  river  of  Switzerland, 
which  runs  bto  the  Thur,  near  Bifchoff-Zell. 

STIOy  a  town  of  Naples,  in  Principato  Citra ;  1 6  miles 
S.W.  of  Cangiano. 

STIP  ViscH,  in  Icbthyologyf  a  name  given  by  the  Dutch 
in  the  £a(l  Indies  to  a  fifli  of  the  clafs  of  our  European 
ones  which  have  two  back-fins,  the  anterior  of  which  is 
prickly,  the  lunder  not  fo.  Its  ikin  is  fpotted,  and  its  £e(h 
very  delicate,  and  well  tafted.  It  is  generally  caught  by 
hooks.     Ray. 

ST  I  PA,  in  Boianyf  an  ancient  generic  name,  adopted 
by  Linnaeus,  moft  probably  derived  from  <rn/ir»i,  ajilky  or 
ftaihery  fuhjiance^  the  firft  fpecies,  S^pcrmatat  being  fumifhed 
with  a  long  beard  at  the  iummit  ot  its  glumes,  whence  in- 
deed the  Englifh  name  Feather-grafs. — Linn.  Gen.  37. 
Schrcb.  51.  Willd.  Sp.  PL  v.  i.  440.  Mart.  MiU  DiBi. 
V.  4.  Sm.  Fl.  Brit.  138.  Prodr.  FL  Gnec.  Sibth.  v.  i. 
65-.  Brown  Prodr.  Nov.  Holl.  174.  Ait.  Hort.  Kew. 
V.  I.  170.  Purfh  26.  Juff.  30*  Lamarck  DiA.  v,  7. 
447.  Illuftr.  t.  4i.-»Claf8  and  order,  Triandria  Digyma. 
Nat.  Ord.  Graminaf  Linn.  JufT. 

Qen.  Ch.  CaL  Glume  fingle-fiowered,  of  two  lax, 
pointed  valves.  Cor,  of  two  valves;  the  outermoft  ter- 
minated at  the  tip  bj  a  very  long,  twifted,  exe&,  awn, 
jointed  at  the  bale ;  jnner  valve  the  length  of  the  outer, 
awnJefs,  linear,  Nedary  of  two  linearSanceolate,  mem- 
branous fcales,  gibbous  at  their  bafe.  Stam.  Filaments 
three,  capillary ;  anthers  linear.  Pjft,  Germen  oblong ; 
ftyles  two,  hairy,  united  at  the  bafe;  ftignas  do¥my. 
Peric,  none,  except  the  glume  adhering  to  the  feed.  Seed 
folitary,  oblong,  covered  by  the  corolla. 

Obf.  Linnaeus  remarks  that  the  genus  is  diHingniflied 
by  the  awn  of  the  corolla  being  connected  by  a  joint  to  the 
extremity  of  the  glume. 

E1L  Ch.  Calyx  of  two  valves,  fingle-flowered.  Outer 
valve  of  the  corolla  terminated  by  a  very  long  awn,  jointed 
at  the  bafe. 

1.  S-fiermala,  Soft  Feather-grafs.  Linn.  Sp.  PU  115. 
Engl.  Bot.  t.  1356.  Knapp.  t.  88.  — Awns  feathery. — 
Native  of  many  parts  of  Europe,  and  admitted  into  the 
Britifli  Flora  or  the  authority  of  Dillenius,  to  whom 
fpecimens  were  fent  from  Weftmoreland,  faid  to  be  gathered 
OD  lime-ftone  rocks.  The  plant  has,  however,  never  been 
deteded  fince  in  this  country.  It  flowers  in  June.  Root 
perennial,  fibrous,  tufted.  Stenu  a  foot  high,  leafy,  fmooth, 
fimple,  jointed.  Leaves  upright,  long,  flender,  acute, 
roughifh,  their  Jheaihi  very  long,  dilated,  embracing  the 
ftem,  ftriated,  (mooth,  fhining  on  the  upper  fide.  Stipula 
lanceolate,  adhering  to  the  leaf.  Flowers  in  a  fimple 
panicle,  buriling  from  the  (heath.  The  valve  of  the  coroUa, 
being  very  fliarp  and  barbed,  works  its  way  into  the  ground, 
and  the  awn  then  feparates  from  it  by  means  of  the  brittle 
joint. 

*'  In  curious  gardens  this  elegant  plant  is  cultivated  for 
the  fake  of  its  plumy  awns,  which  are  fometimes  worn  by 
ladies  as  feathers,  or  ufed  to  decorate  the  chinmey-piece 
in  winter,  the  air  of  a  room  keeping  them  in  continual 
motion.'' 

2.  S.  capUlata.  Capillary  Feather-grafs.  Linn.  Sp.  PL 
116.  Scheuchz.  AgrofL  t.  3*  f.  13. — Awns  naked, 
cnnred.  Calyx  longer  than  the  feed.  Leaves  dowsy  on 
the  upper  fide.—- Native  of  France,  Switzerland^  and  Ger- 
aaoy.    Ro9i  perennial*    Siem  nno&erousi  about  two  feet 
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high,  hard,  and  folid.  Leaves  uprigbt,  flraight,  raihy  at 
the  bafe,  hairy  on  the  upper  fide,  th&rjbeatbs  furrounoing 
the  ftem,  thickifli.  Flowers  in  a  comprefled  panicle^ 
brown. 

3.  S.  juncea.  Rufli-leaved  Feather-grafs. '  Linn.  Sp* 
PI.  XI 6.  Fl.  Grsec.  t.  85.  Desfont.  Atlant.  t.  aS.-^ 
Awns  naked,  Itraight,  very  long.  Calyx  nearly  fmooth» 
longer  than  the  feed.  Leaves  naked.  —  Native  of  France 
and  Switzerland,  alfo  of  Greece,  flowering  in  July.  Rooi 
biennial?  Stem  three  feet  high,  ere£^  round,  fnux>th* 
leafy.  Leaves  linear,  pointed,  fpreading,  folded  up  bj 
age,  rough  on  the  upper  fide ;  their  Jieaits  dilated,  ftrutted^ 

Suite  fmooth;  the  uppermoft  leaves  a  little  broader  and 
atter.  Stipula  oblong,  acute.  Flowers  nearly  ere^ 
forming  a  branched  panicle,  all  on  one  fide,  with  roughifh 
ftalks. 

4.  S.  ArifleUa*  Short-awned  Feather-grafs.  Willd* 
n.  4.  Gouan.  lUuftr.  4.  Fl.  Graec.  t.  87.  (Agroftis 
bromaides;  Linn.  Mant.  30.^ — Awns  naked,  ftraight^* 
twice  or  thrice  the  length  of  toe  calyx.  Calyx  furrowed. 
Panicle  fpiked.  —  Found  in  the  neighbourhood  of  Mont- 
pellier,  and  about  Athens.  Root  perennial,  fibrous,  downy. 
Stems  numerous,  tufted,  a  foot  and  half  high,  ereft,  ftin> 
flender,  round,  fmooth,  leafy.  Leaves  Cnear,  narrow* 
pointed,  involute,  furrowed  above,  fmooth,  xhxxc  Jbeatbs 
ftraight  and  fmooth.  Stipula  very  Ihort,  fcarcely  per* 
eeptible.  Flowers  ere^t,  in  a  fpiked  pasucUf  of  about  fix 
inches  in  lenfirth,  ere6k,  branched  at  the  bafe. 

5.  S.  pmacea. .  Chaffy  Feather-grafs.  Willd.  n*  ;• 
Vahl.  Symb.  v.  2.  24.  Fl.  Graec.  t.  86.  (S.  tortiltBs 
Desfont.  Atlant.  t.  31.) — Awns  hairy  at  the  bafe,  twitted* 
Calyx  longer  than  tne  feed.  Leaves  involute-awl-fliapedf 
downy .^ — Native  of  Tunis,  and  alfo  of  the  Pelopoonefus* 
Root  annual,  fibrous,  downy.  Stems  feveral,  a  foot  high, 
ereA,  jointed,  leafy,  round,  fmooth.  Leaves  linear,  poiatedf 
involute  when  old,  fringed,  fmooth  and  furrowed  above* 
ftriated  beneath;  thtvr jheatbs  furrowed,  fringed,  the  up* 
permoft  generally  elongated  and  ventricoCe,  embracing  the 
panicle.  Stipula  fringed.  Flowers  ered,  ip  a  branchedf 
arched  pamcle* 

6.  S.  tenaciffma.  Tough  Feather-grafs.  Linn.  Sp.  PL 
1 1 6.  Desfont.  Atlant.  t.  30. — Awns  hairy  at  the  bafe* 
Panicle  fpiked.  Leaves  thread-fliaped.—- Native  of  fandy 
hills  in  Spain  and  Barbary,  where  the  inhabitants  make 
ropes,  baflceu,  and  mats  of  it.  Thit  fpecies  .refembkt 
an  Avena  in  habit.  Stem  ered,  jointed.  Leaves  hard* 
fmooth,  convolute.  Flowers  yellowifli,  numerous,  cloCely 
panided. 

7.  S.cii^Js.  Cape  Feather-grafs.  Willd.  n.  7.  Thunb. 
Prodr.  19.  —  Awns  hairy  at  the  bafe.  Panicle  fpiked* 
Leaves  fword-fhaped. — Native  of  ^e  Cape  of  Good  liope* 
AU  that  we  know  of  this  is  from  the  fpecific  chara6ier  given 
in  Thunberg's  Prodromus. 

8.  S.JpicaUh  Spiked  Feather-grafis.  Linn.  SuppL  iit. 
Thunb.  Prodr.  20. — Awns  hairy  at  the  bafe.  Flowers  in 
a  fpiked  clufter,  all  inclining  x)ne  way. — Native  of  the  Cape 
of  Good  Hope.  Root  perennial,  creeping,  producing  nu* 
merous  fmooth  ^^mr,  a  foot  and  half  high.  Leaves  graflV, 
fmooth,  the  upper  ones  fliorter.  Flowers  felfile,  fcarcely 
downy^  hairy  at  the  bafbi  is  a  narrow  JpHe  about  three 
inches  long. 

9.  S.  bieolor.  Two-coloured  Feather-grafs.  Willd* 
B.  9*  Vahl.  Symb. ,  v.  2.  24.  Cavan.  Ic.  t.  466.  f .  2.-~ 
Awns  naked.  Seeds  obovate,  bearded  at  the  bafe. — Found 
by  C^ommerfon  at  Monte  Videos  Stem  a  foot  and  half  high, 
ered,  ftriatedy  fiieathed,  Hoiooth.  Leaves  involute,  awl-* 
fluped,    finooth*     Stipyk  membranoua.      Flowers  in   a 
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branchedy   fpreading  pdnicle.     Corolla  rough  at  the  top.  flowen.    Awn  naked,  thrice  aa  lone  at  the  calyx.     Seed 

Cavanilles  rightly  determined  the  plant  of  Vahl.  lenticular.  —  Gathered  by  Commerfon   at  Monte  Video. 

10.  S.  avenacta*      Oat  Feather-grafs.      Linn.  Sp.  PL  This  has  rather  the  habit  of  a  Pamcum^   with  ftraight^ 
Ii6.       (Andropogon*  folio    fuperiore   fpathaceo  ;    Gron.  fmooth^^m/y  and  long  very  flender /f^iv^/. 

Virg.  133.) — AwnB  naked.     Calyx  equal  to  the  feed  in         19.  %.JtriSta.  "  Clofe-branched  Feather-grafs.    Lamarck 

length. — Native  of  Virginia.     Stems  (lender.     Upper  leaf  n.  20.     rurfh  n.  7.  —  Leaves  lanceolate.      Panicle  elon- 

ventricofei  the  length  oJF  x\\q  fanicUy  which  is  compofed  of  gated,    with  jointed  very  clofe   branches.      Awn* 'naked, 

conjugate,  fingle-nowered  Jiatks,     Leaves  ftnated,  fmooth.  fomewhat  zigzag. — Gathered  in  Carolina,  by  the  late  Mr. 

This  grafs  refembles  Avena  fativa  in  habit,  but  is  fmaller.  Frafer.     A  tall  plant,  with  reed-like  UaveSf  and  the  mfo^ 

11.  S.    memhranacea.      Membranaceous    Feather-grafs.  refeence  oi  9Xi  Andropogon.  Pourret, 

Linn.  Sp.  PI.  116.  Willd.  n.  11. — Flo wer-ftalks  dilated,  20.  S.  molUs.  Ijowny-fheathed  Feather-grafs.  Brown 
membranaceous. — Native  of  Spain.  This  fpecies  is  alfo  n.  i.  —  Leaves  involute,  with  downy  (heaths.  Corolla 
like  an  Avena  in  habit,  and  is  fcarcely  a  foot  in  height,  (ilky.  Awn  feathery  from  the  bafe,  beyond  the  joint ; 
Stem  fmooth,  thread-like.  PamcU  fimple,  fcarcely  fub-  naked  at  the  end. — Found  by  Mr.  Brown  near  Port  Jack- 
divided,  loofe,  feeble.     Flovjer-fidhs  compre(red,  bluntifh.  fon.  New  South  Wales. 

Atun  of  the  calyx  the  length  of  the  glume  of  the  corolla.         21.  S.  femibarbata.     Half-bearded  Feather-g^rafs.      Br. 

Linnaeus  in  his  Mantiifa  calls  the  panide  a  racemus,  and  ob-  n.  2. — Awn  feathery  from  the  bafe  to  the  joint ;  naked 

ferves  that  the  upper  flower  but  one  is  fefiile.     This  is  men-  beyond.     Corolla  filky.     Calyat  coloured,  roughi(h. — Na- 

tioned  in  Fl.  Brit.  1 19,  as  certainly  a  Fe/iuca,  very  near  to  tive  of  Van  Diemen's  land. 
wiiglumUf  if  not  the  very  fame.  t2.  &.  pubefcens.      Downy-jointed  Feather-grafs.      Br. 

12.  S.  barhata.     Bearded  Feather-grafs.     Mart.  n.  12.  n.  3. — Leaves  involute,  with  a  fhort  IHpuIa.    Joints  of  the 
Desfont.  Atlant.  t.  27. — Leaves  rigid,  ftnated  on  one  fide,  ftera  downy.      Awn  very  finely  downy  below  its  joint. 

.Panicle  lax,   elongated.     Awns  very  long,  bearded  from  Corolla  filky.    Calyx  abrupt,  fomewhat  jagged. — Gathered 

the  bafe  to  the  tip. — Native  of  uncultivated  hills  in  Bar-  near  Port  Jackfon,  by  Mr.  Brown. 

bary,  about  Mafcar  and  Tlemfen.     Very  like  S»  pennata^         23.  S.  fetaceeu     Bnflle-pointed  Feather-grafs.    Br.  n*  4. 

but  differs  in  having  rigid,  glaucous,  flattifh  letvoes^  ftriated  — Leaves  involute,    fmooth  like  their  (heaths.      Stipula 

on  one  fide,  wider,  ferrated,  with  a  very  long  awn,  hairy  elongated,  undivided,  naked.     Joints  of  the  (lem  fmooth. 

all  over.  Panicle  lax.     Awn  naked,  bent.     Corolla  downy.     Calyx 

13.  &,  parvlfiora.  Small-flowered  Feather-grafs.  Mart,  fmooth,  with  long  taper  points. — Native  of  New  South 
n.  13.     Desfont.  Atlant.  t.  29.  —  Leaves  radical,  ilifSfh,  Wales,  and  Van  Diemen's  land.     Brown. 

thread -fliaped.     Panicle  fpreading.      Awns  naked,    capil-         24.   S.  eleganttffima.      Elegant  Feather-grafs.      LabilL 

lary. — Native  of  hills  near  Mafcar,  and  in  the  kingdom  of  Nov.   Holl.  v.  i.    23.    t.  29.      Br.  n.  5. — Awn  naked. 

Tunis.     Roots  perennial,  fibrous,  wavy,  long.     Stems  many  Branches  of  the  panicle  conftpound,  feathery. — Gathered  by 

from  the  fame  head,  fiender,  ere£i.     Leaves  fmooth,  con-  Labillardiere  at  Cape  Van  Diemen.     A  yard  or  more  in 

Yoluted,  (hort.     Panicle  elongated,  fomewhat  drooping.  height,  branched,  with  a  folid,  rather  woody,  Jlem.    Leaves 

14.  S.  tortiVu.  Twifted-awned  Feather-grafs.  Mart,  involute,  with  tumid  (heaths.  Panicle  ample,  rather  fpread- 
n.  14.  Desfont.  Atlant.  t.  31.  f.  i. — Panicle  fpiked,  in-  ing;  its  branches  (lender,  once  or  twice  forked,  finely 
▼olute  at  the  bafe.  Inner  calyx  villous.  Awns  twifted,  feathery  throughout.  Calyx  longer  than  the  corolla^  downy, 
villous  at  the  bottom.— Native  of  fields  in  Barbary.  Root  Awn  long,  tapering,  fmooth ;  fpiral  at  the  bottom, 
annual.  Stems  ere6^,  many  from  the  fame  root.  Leaves  25.  S,  Jlave/cens.  Yellowifh  Feather-grafs.  Br.  n.  6. 
fmooth,  convoluted;  the  radical  ones  almofi  capillary.  LabilL  ifov.  Holl.  v.  i.  24.  t.  ^o?—r Leaves  involute. 
Panicle  yellowifh,  wrapped  at  the  bafe  in  a  (heatbing  leaf.  Joints  of  the  ftem,  and  (heaths  of  the  lower  leaves,  doway. 
Flowers  deciduous,  prickly.  Stipula  very  (hort,  fringed.  Awn  naked.  Corolla  downy. 
'  15.  S.  casiadenjis.  Canadian  Feather-grafs.  Lamarck  Calyx  taper-pointed.  —  Brown.  Native  of  New  South 
B.  12.-    PuHh  n.  2.     (S.  juncea;  Michaux  Boreal-Amer.  Wales,  and  Van 'Diemen 's  land. 

T.  I.  54.)  —  Leaves  fetaceous.     Panicle  of  few  flowers.         26.  ^.  eomprejfa,     Compre(red  Feather-grafs.     Br.  n.  7. 

Calyx  fmooth,  ovate,  obtufe,  the  length  of  the  downy  feed.  —Stem  comprefl'ed,    fmooth  and   even   like   the  (heaths. 

Awns  thick  and  (hort. — In  rocky  mountainous  places,  from  Leaves  involute.      Stipula  elongated,    naked,    fomewhat 

Canada  to  Hudfon's  Bay.     The^^m  and  leaves  are  (lender  notched.     Awn  naked,  very  long,   nearly  ftraight.     Co- 

and  ru(hy.     Panicle  fmafl.     Michaux.  rolla  filkv. — Gathered  by  Mr.  Menzies,  on  the  fouth-weft 

16.  S.  fericea.     Purple  Silky  Feather-grafs.     Michaux  coaft  of  New  Holland. 

ibid.  ^4.     Pur(h  n.  5.     (S.  capillaris;  Lamarck  n.  6.)—        27.  S.  micrantha.     Minute-flowered  Feather-grafs.     Br. 

I^eaves  thread* (haped,  very  long.     Panicle  fpreading,  ca-  n.  8.     Cavan.  Ic.  v.  5.  42.  t.  467.  f.  2  ? — Stem  branchedf 

SiUary.     Calyx  one-third  the  length  of  the  corolla.     Awns  fmooth  as  v^ell  as  the  (heaths.     Leaves  nearly  flat,  rough. 

;raight,  naked. — In  fandy  fields,  from  New  Jerfey  to  Ca-  Awn   naked.      Corolla    fmooth,     nearly    fefiile.      Ca^ 

roUpa,  flowering  from  June  to  Auguil.     The  filky  purple  pointed. — Gathered  near  Port  Jackfon,    by  Mr.  Browo, 

panicles  exceed  in  beauty  every  other  grafs.     Pur/b.  who  has  fome  doubt  refpeding  Cavanilles*  fynonym.     The 

17.  S.  expan/a.  Spreading- fpiked  Feather-grafs.  La-  latter  defcribes  his  as  a  New  Holland  plant  likewife,  flower- 
marck  lu  18.  Pur(h  n.  6. — Leaves  ftriated,  fmooth,  rather  ing  in  April.  The  Jiem  is  fiender,  a  foot  and  half  high» 
rlaucoui.  Spikes  alternate,  panicled,  fpreading.  Flowers  ere6k,  with  three  or'  four  reddi(h-brown  joints.  Leaves 
aiftant,  fefiile.  Calyx  longer  than  the  corolla.  Awn  very  rather  (hort,  with  long  (heaths.  Panicle  four  inches  long, 
Ihort,  naked. — Found  in  Carolina,  by  M.  Bofc.  Panicle  denfe,  with  (hort  branches  like  a  fpike.  Flowers  very 
hut,  eight  or  ten  inches  long,  each  of  whofe  very  long  ca-  fmall,  fmooth,  each  with  a  bent  awn,  not  an  inch  in 
piUary  branches  fupports  a  fiender  fpike  of  alternate  very  length. 

ttnall  Jlowers.  28.  S.  eminens.     Tall  Feather-grafs.     Cavan.  Ic.  ^.  5. 

i8.  S.  panicoides*    Panic  Feather-firafs.   Lamarck  n.  lo.  42.  t.  467.  f.  i.     Lamarck  n.  27. — Stem  and  (heaths  very 

*— Leaves  fetaceous,  fmooth.    Panicle  contraAedi  of  few  fmooth,  ftriated.     Leaves  flat*     Awn  naked.     CoroUn 
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downy*  Calrx  pointed. — Native  of  Mexicoi  near  the  town 
of  Chalnu,  flowering  in  Auguft.  ThtJUmf  three  feet  or 
more  in  height,  is  nearly  covered  by  the  long  Jheatis  of  the 
ftill  longer  Uaves.  Pamcle  lax,  compound,  a  foot  in  .length. 
Outer  valve  of  the  corolla  very  downy  all  over,  jlwn  an 
inch  and  half  long,  bent  towards  the  middle. 

29.  S.  humiSs.  Dwarf  Feather-grafs.  Cavan.  Ic.  v.  5. 
41.  t.  466.  f.  I.  Lamarck  n.  3. — Leaves  convolute ;  the 
floral  one  with  an  inflated  (heath,  and  taller  than  the  panicle* 
Awn  naked  at  the  bafe ;  feathery  below  the  joint. — Native 
of  South  America,  near  Port  Defire,  in  a  barren  foil,  flower- 
ing in  December.  Stems  feveral,  from  four  to  flx  inches 
high,  flender,  fmooth,  leafy.  Lower  leaves  flender,  invo- 
lute, awl-fhaped ;  the  upper  one  with  a  long  iwMngJbeatA, 
embracing  thitjbamcle^  which  does  not  rife  fo  high  as  the  leaf 
itfelf,  and  is  {carcely  branched,  confifting  of  but  eight  or 
tODC  ^fiovftrSf  on  fliort  (mooth  ftalks.  Calyx  whitifli,  very 
acute,  more  than  thrice  as  long  as  the  corolla.  Awn  with 
a  feries  of  long  white  feathery  hairs,  below  its  joint. 

30.  S.  utranenfis.  Tartarian  Feather-grafs.  Lamarck 
lu  32.  111.  Gen.  V.  I.  157.  (<<  Tirfa;  Guettard.  Mem. 
▼.  I.  19.  t.  I,  2.")-— Leaves  channelled,  ^keeled.  Awn 
nakedf  ftraight*  Calyx  coloured,  longer  than  the  corolla. 
^-Native  of  the  Ukraine.  The  radical  l^tvcs  are  copious, 
CEHrming  denfe  tufts.  Stem  two  feet  high.  Pamcle  eight 
iDcfaet  long,  a  little  drooping,  with  almoft  fetaceous 
branches.  Calyx  reddifli,  with  pale  taper  points.  Corolla 
downy  at  the  bafe,  with  a  (Iraight,  naked,  capillary  nftrn, 
four  or  five  inches  long.  Hortes  are  faid  to  be  very  fond 
of  XhtfeeeU.  ' 

STIPEL,  in  Gecfrcfhy,  a  town  of  Prufiia,  in  Ober- 
hnd ;  9  miles  N.N. W.  of  Soldau. — ^Alfo,  a  town  of  Ger- 
many, in  the  county  of  Mark  ;  3  miles  S.  of  Bockum. 

STIPEND,  STiPEMDiffM,  among  the  Romania  fignified 
the  fame  vnth  irihUii  and  htnot  Jtpendaru  were  the  fame 
with  trihUariL 

STIPES,  in  Botany  and  Vegetable  Phyftology^  an  old 
Latin  word  for  a  flake,  or  the  trunk  of  a  tree,  is  technically 
ufed  for  the  ftalk  of  a  Frond  ;  fee  that  article.  Thus  the 
ftalk  of  a  fern  is  a  true  Stifes.  The  fame  term  is  alfo  ufed 
inykijv,  for  the  ftalk  of  an  agaric,  &c. ;  but  never  for  any 
thing_except  cryptogamous  plants. 

STIPITE,  Natwi  de  Stifite.    See  Nativi. 

STIPPLING  is  a  mode  of  en^aving  on  copper  by 
means  of  dots ;  and  is  contradiftinguiflied  by  this  word  ftip- 
pling,  from  that  mode  of  the  art  which  confifts  of  courles 
•f  continued  lines.  The  dots  in  ftippled  engravings  are 
cither  round,  that  is  to  fay,  each  dot  forms  a  unall  cone  in 
the  copper,  whofe  apex  is  downward  ;  or  they  are  angular, 
each  dot  forming  a  peek,  or  fmall  ifofceles  triangle,  on 
the  furface  of  the  plate ;  or,  when  the  dot  confifts  of  more 
than  one  of  thefe  peeks,  (as  is  commonly  the  cafe  in  en- 
graving in  the  chalk  manner,)  its  form  is  of  courfe  multan- 
gular. 

The  round  dots  in  ftippling  are  performed  by  means  of  a  dry 
needle,  or  an  etching-point }  and  the  angular  dots  by  means 
of  that  well-kaown  fteel  inibrument  which  is  termed  a  graver* 
Stippling  with  the  graver  is  alfo  much  ufed  in  the  art  of  en- 
graving on  wood. 

It  lus  happened  unfortunately  for  the  public  and  for  this 
branch  of  engraving,  that  fome  thirty  or  fortjr  years  ago, 
while  it  was  UAperfedly  known  and  pra&ifed,  it  was  much 
fought  after  by  the  Enghfli  traders  in  art^  on  account  of 
its  cheapnefs,  and  the  novelty  which  then  rendered  it  attrac- 
tive s  and  that  now, — fo  fickle  b  tafte  or  fafliion,  and  fuch 
its  unhappy  influence  on  art ;  fo  crafty  are  the  majority  of 
dealers,  and  fo  heedleft  the  majority  of  the  pubhc  ;- 
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chalk-engraving  is  improved,  it  is  negIe6Ud.  fn  the  hands 
of  the  elder  Scniavonetti,  Cardon,  and  Hoi),  it  acquired  a 
variety,  a  rich  and  harmonious  copioufnefs,  and  an  energry 
it  had  not  before  difdofed ;  of  which  ^<  The  Landing  of 
General  Abercrombie's  Army  in  Egypt,"  after  De  Lou- 
therbourg,  and  "  The  Woman  taken  in  Adultery,**  after 
Rubens,  are  felicitous  examples. 

In  the  former  of  thefe,  the  water,  flcy,  fmoke,  broken 
ground,  and  other  paifages  of  the  landicape  part  of  the 
performance  (which  had  hitherto  oppofed  moft  difficulties 
to  the  progrefs  of  chalk-engraving),  are  fcarcely  lefs  hap- 
pily difcriminated  than  they  would  probably  have  been,  had 
Schiavonetti  employed  the  line-engraver's  art,  in  which  he 
was  fo  great  a  proficient :  but  it  is  obfervable,  that  the  clear-^ 
nefsof  the  water,  the  crumbly  crifpnefs  of  the  ground,  &c. 
are  in  a  great  degree  owing  to  the  ftippling  being  wrought 
into  lines,  fuch  as  are  ufually  hatched  in  drawing  with 
chalks. 

The  heft  line-engrravers  have  always,  from  the  very  in* 
fancy  of  the  art,  intermingled  with  their  work  a  large  por* 
tion  of  ftippling.  The  works  of  the  celebrated  portrait  en- 
gravers of  France  more  efpeciaUy  abound  with  it.  And 
the  heft  chalk-engravers  have  either  mixed  pofitive  lines  with 
their  ftippled  work,  or  wrought  their  ftippling  into  courfet 
of  chalky  lines,  as  is  exemplified  in  the  work  above-men- 
tioned by  Schiavonetti,  and  in  the  draperies  of  Cardon'f 
print  of  **  The  Woman  taJcen  in  Adultery." 

In  our  account  of  the  English  School  of  Engravings  we 
have  afierted  that  the  modem  improvements  in  chalk-engrav« 
iitg  have  <*  been  effe6ied  chiefly  by  Bving  profeflbrs  :'*  but 
Schiavonetti  and  Cardon  are  now  no  more ! 

Stipplino  is  a  term  alfo  ufed  by  miniature  painters,  to 
exprefs  the  minute  touches  of  colour  laid  on  with  the  points 
of  hair-pencils,  with  which  their  works  on  ivory  for  the  moft 
part  confift,  and  which  give  that  mottled  or  granulated  furi 
face  to  miniature  pidures  which  is  more  or  1ms  obvious,  and 
in  which  the  granulation  is  larger' or  fmaller  in  the  different 
works  of  this  fpecies ;  ferving  to  difcriminate  the  ftyle  of 
execution  of  one  artift  from  that  of  another. 

STIPULA,  in  Botany  and  Fegetahle  Phy/iokiy%  an  ancient 
Latin  word  for  ftubble,  as  well  as  for  the  flieaths  of  the 
leaves  remaining  upon  ftraw  or  reeds.  Linnaeus  has  adopted 
it  for  thofe  appendages  to  the  herbage  of  plants,  which  ac« 
company  the  tntves  m  a  great  many  inftances,  though  not 
prelent  m  all.    See  Fulcra. 

STIPULATION,  in  the  CMlLaw,  the  ad  of  ftipu- 
lating,  that  is,  of  treating,  and  concluding  terms  and  con- 
ditions to  be  inferted  in  a  centraA. 

Stipulations  were  anciently  performed  at  Rome  with 
abundance  of  ceremonies,  the  fim  of  which  was,  that  one 
party  fliould  mterrogate,  and  the  other  anfwer,  to  give  his 
confent,  and  oblige  himfelf. 

By  the  ancient  Roman  law,  nobody  could  ftipulate  but 
for  himfelf;  but  as  the  tabelliones  v^ere  public  fervants,  thef 
were  allowed  to  ftipulate  for  their  mafters ;  and  the  notarieSf 
fucceeding  the  tabeUiones,  have  inherited  the  Dune  privilege. 
The  ftipiuation  had  its  origin  in  the  Zur  AqmBoy  and  another 
law  of  the  emperor  Area£us.    See  Satisdatio. 

The  word  u  formed  from  the  Latin,)8i|^ii£i,  a  ftraw,  be* 
caufein  making  a  iale,  a  ftraw  was  gifcn  to  the  purchafer^ 
in  fign  of  a  real  delivery :  which  cuftom  is  ftill  retained  in 
fome  parts  of  France,  particularly  at  Verdun.  The  cuftom 
always  has  been  on  this  oocafion,  for  the  two  parties  to 
break  a  ftraw  between  them,  and  each  take  his  moietyg 
which  they  afterwarda  joined  agam>  to  recognixe  their 
promife. 

STIPULICIDAf  in  Botany^  firom/M»,  the  append^ 
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iges  of  the  leavei,  and  esJo^  to  cut^  bectirfe  the  ftipulas 
are  divided  into  many  fine  fegmentSy  a  fuppofed  genus  of 
Michaux,  Fl.  Boreal- A mer.  v.  i.  26*  t.  6,  of  which  he 
there  defchbes  and  delineates  one  fpecies>  S.  fetacta.  This 
is  PolycarpoH  Jtipulifidum*  Purih  90,  after  Perfoon.  It 
occurs  in  barren  gravelly  foil  of  Lower  Carolina,  flowering 
in  May  and  June.  The  rodt  is  annual.  Stem  ereft,  very 
Hender,  a  fpan  high,  repeatedly  fubdivided  in  a  forked 
manner,  with  a  pair  of  fmall  feathery  Jlipulas  under  each 
Joint.  Leavci  all  radical,  fmall,  ovate,  iUlked.  Flowers 
minute,  three  or  five  together  in  each  little  terminal  tuft. 

STIR  I,  in  Geography  ^  a  town  of  European  Turkey,  in 
the  province  of  Livadia ;  9  miles  S.  of  Livadia. 

STIRIA,  in  jinctent  Geography^  a  fmall  ifland  near  the 
ifle  of  Cyprus,  on  the  northern  coafl,  towards  the  wefl,  in  a 
fmall  gulf,  between  the  promontory  Acamus  to  the  N.W. 
and  the  town  of  Arfinoe  to  the  S.E. 

Stiria,  or  Styria^  in  Geography ^  a  duchy  in  the  empire 
of  Auftria,  bounded  on  the  north  by  the  archduchy  of 
Auftria,  on  the  ealt  by  Hungary,  on  the  fouth  by  Car- 
niola,  and  on  the  weft  by  Carinthia.  It  is  divided  into 
Upper  and  Lower.  Upper  Stiria  is  bounded  on  the  north 
by  Auftrta,  on  the  eaft  by  Hungary,  on  the  fouth  by  Lower 
Stiria  and  Carinthia,  and  on  the  weft  by  the  archbifhopric  of 
Salzburg ;  and  is  about  no  miles  in  length  from  eaft  to 
weft,  and  from  25  to  45  in  breadth  from  north  to  fouth. 
Lower  Stiria  is  bounded  on  the  north  by  Upper  Stiria,  on 
the  eaft  by  Hungary  and  Croatia,  on  the  fouth  by  Camiola, 
and  on  the  weft  by  Carinthia  :  its  extent  from  north  to  fouth 
is  about  80  miles,  and  about  48  from  eaft  to  weft.  Upper 
Stiria  contains  many  lofty  mountains,  but,  by  the  induftry 
of  the  inhabitants,  the  whole  country  is  pretty  well  culti- 
vated ;  infomuch  that,  in  many  places,  the  very  higheft  tops 
of  the  mountains  are  inhabited.  The  people  who  dwell  in 
thefe  parts  in  winter,  when  large  quantities  of  fnow  fall,  are 
for  feveral  months  kept  as  it  were  prifoners ;  and  even  in 
general  feldom  come  down  from  their  heights.  By  conti- 
nual cuftom  too  they  are  habituated  to  the  cold.  It  is  very 
aftoniftiing,  that  amid  ft  thefe  mountains  and  fteep  heights 
they  are  able  to  fuccecd  with  the  plough,  and  that  the  emi- 
nences themfelves  are  likewife  fertile.  They  cultivate  a  fine 
fort  of  wheat,  which  is  fufHcient  not  only  for  the  fupplies 
of  their  own  neceilities,  but  in  fome  meafure  alfo  for  fale. 
They  have,  in  particular,  large  breeds  of  cattle,  wild  fowl, 
game,  and  chamois  :  the  brooks  and  lal^es,  of  which  there 
are  many  iituated  between  the  high  rocks,  are  rich  in  fi(h. 
In  fome  places  too  are  fmall  vales  ;  and  the  inhabitants  en- 
deavour to  avail  themfelves  of  every  fpot  of  earth.  The 
mountains  contain  filver,  lead,  copper,  and,  in  particular, 
iron.  The  iron-mines  have  been  already  worked  above  one 
thoufand  years,  and  ftill  continue  rich.  The  Stirian  fteel  is 
highly  valued.  The  forefts  with  which  the  ridges  of  the 
mountains  here  are  covered,  yield  in  fufficient  quantity  the 
wood  neceffary  for  the  fmelting^huts.  Silver  was  formerly 
dug  ;  but  ever  (ince  the  year  1658,  the  mines  have  been  filled 
with  water.  In  the  mountains,  likewife,  are  hot -baths  and 
medicinal  fprings.  At  Auffee  are  fome  good  falt-works. 
The  principal  nvers  which  run  through  this  country  are  the 
Muehr  and  Ens.  Judenburg  is  the  capital.  Lower  Stiria 
contains  fewer  mountains,  and  more  champaign  :  the  foil  is 
generally  fertile,  and  on  the  hills  is  produced  fome  good 
wine.  In  it  are  hot-baths  and  medicinal  fprings.  This  part 
of  the  country  is  watered  not  only  by  the  Muehr,  but  alfo 
by  the  Drave  and  Save.^  Gratz  is  the  capital.  In  the 
whale  duchy  are  nearly  1*20  towns,  and  500  citadels :  many 
of  the  laft  ftand  on  the  higheft  fummits  of  the  rocks.  The 
highways  are  goody  notwithftaoding  the  country  is  mouu« 
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tainous.  The  language  is  very  rough.  The  inhabitants  of 
the  quarter  of  Ciuey  are  Winds  or  Wends,  and  fpeak  the 
Wendifh  language,  which  is  in  ufe  even  among  the  common 
people,  for  fome  miles  from  Gratz.  Thofe  who  are  but  a 
fmall  degree  removed  from  the  common  rank  fpeak  Wendifh, 
German,  and  Italian,  and  the  principal  inhabitants  alfo 
French.  No  other  doctrine,  or  worfhip,  was  till  lately 
permitted  in  all  this  country,  excepting  that  of  the  Roman 
Catholic.  At  Seckau  is  a  bifhop,  who  bears  the  title  of  a 
prince  of  the  holy  Roman  empire  ;  he  is  fubjeA  to  the  arch« 
bifhop  of  Salzburg,  whofe  general  vicar  he  alfo  is  through 
the  greateft  part  of  Stiria.  The  moft  important  manufac- 
tures in  the  country  are  the  iron  and  fteel  works,  the  produce 
of  which  is  exported  in  great  quantities.  Stiria  was  formerly 
a  part  of  Carinthia,  but  in  the  eleventh  century  was  feparated 
from  it,  and  made  a  peculiar  mark.  The  number  of  inha- 
bitants, as  ftatcd  by  M.  Marcel- de-Serres,  (Voyage  en  Au- 
triche,  5cc.  publifhed  at  Paris  in  1814,)  was  8oo,ocx3. 

STIRIS,  in  jincient  Geography ^  a  town  of  the  Phocidet 
iituated  in  th^  environs  of  the  frontiers  of  Boeotia,  Here 
was  a  temple  dedicated  to  Ceres  Stiritis :  the  ftatue  of  the 
goddefs  was  of  fine  marble,  holding  a  flambeau  in  each 
hand.  Ceres  was  highly  honoured  in  this  place.  Pau« 
fanias. 

STIRK,  or  Sturk,  a  term  ufed  among  country  peopk 
for  ayoung  ox  or  heifer. 

STIRLING,  formerly  StryveUng^  in  Geography^  an  an- 
cient  town,  and  capital  of  tlie  county  of  Stirling,  Scot« 
land,  is  noted,  in  the  annals  of  Scottifh  hiftory  and  topo- 
graphy, for  many  important  events  conneded  vnth  its 
caftie,  and  for  the  peculiar  fituation  of  that  and  its  other 
buildings.  Like  the  caftie  of  Edinburgh,  that  of  Stirling 
is  erefted  on  the  fummit  of  a  craggy  precipice ;  and  the 
town  is  built  and  difpofed  along  the  ridge  of  a  hill,  which 
dopes  tp  the  north  and  fouth,  and  is  very  abruptly  terminated 
at  the  weft.  The  origin  of  this  fortrels  is  not  recorded,  but 
it  is  evidently  of  reau)te  date.  Border  wars  generally  occu- 
pied its  inhabitants  till  the  acceffion  of  the  Stuart  family  to 
the  throne  of  Scotland  ;  whence  the  ancient  name  of  Stry- 
veling  arofe,  it  is  thought,  from  the  frequency  of  ttrifes  in  itt 
vicinity.  The  ready  communications  between  the  northern 
and  fouthern  parts  of  Scotland,  by  means  of  the  bridges  and 
fords  in  this  neighbourhood,  rendered  the  poffelfion  of  Stir- 
ling caftie  always  an  objed  of  great  importance.  From  itt 
hill  may  be  viewed  two  of  the  moft  celebrated  fcenes  of 
Scottifh  triumph,  the  fields  of  Falkirk  and  of  Bannock- 
bum. 

The  hiftory  with  refpeA  to  the  incorporation  of  the  town 
is  wholly  unknown :  the  earlieft  charter  which  is  extant 
bears  the  name  of  Alexander  I.  ;  but  as  this  only  confers 
fome  additional  privileges,  it  is  fuppofed  that  the  town  ex- 
ifted  at  a  much  earlier  period.  About  the  middle  of  the 
twelfth  centurv,  StirHng  was  honoured  as  a  royal  refidence, 
for  David  I.  kept  his  court  here,  to  be  near  the  abbey  of 
Cambufkenneth,  which  he  founded  in  1147.  Some  marki 
of  regal  magnificence  yet  remain  about  the  caftie. 

James  III.  afterwards  raifed  Stirling  higher  into  notice, 
by  making  it  the  principal  place  of  his  habitation.  He 
adorned  it  with  a  macrnificent  hall  for  parliamentary  meet- 
ings, of  which  the  walls  alone  remain.  Pope  Alexander  VI. 
when  it  became  a  kingly  refidence,  added  a  royal  chapel  ad- 
joining the  former  building.  Within  the  towers  of  Stirling, 
feveral  of  the  Scottifh  monarchs  were  either  bom,  or  under- 
went the  ceremonials  of  coronation ;  and  it  became  a  place 
of  retirement  for  the  unhappy  Mary,  and  for  the  minority 
of  James  VI.  under  his  tutor  Buchanan.  In  the  north- 
weft  part  of  this  edifice,  James  II.|  about  the  middle  of  the 
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tftli  century^  ftabbed  William^  earl  of  Douglas  ;  and.  the 
dofet  is  it  ill  defignated  by  the  name  of  the  Douglas,  room. 

Near  the  caftle  is  a  flat  piece  of  inclofed  ground,  once  ap- 
propriated for  toumamentSy  and  a  rock»  whence  the  female 
Ipedlators  ufed  to  behold  the  valour  of  the  knightly  cham- 
pions, now  called  <<  The  Ladies  Rock.''  On  the  fouth  fide 
of  thisfortrefs,  furrounded  by  a  ftone  wall,  is  the  park  ;  at 
the  eaft  end  of  which,  vettiges  of  the  royal  garden,  and  a 
mount  of  earth,  the  frequent  fcene  of  the  amufements  of 
James  IV.,  are  yet  vifible.  This  park,  with  federal  other 
neighbouring  pieces  of  land,  form  the  conltabulary  of  the 
caftle.  Since  the  reign  of  queen  Anne,  when  this  building 
was  enlarged,  and  a  battery  ere^ed,  and  called  by  her  name, 
BO  material  alterations  have  taken  place :  it  is  now  commonly 
commanded  by  the  ufual  routine  of  military  officers,  and 
garrifoned  by  loo  men. 

The  houfes  and  public  buildings  which  conftitute  the  town 
are  chiefly  of  an  ancient  ftyle  ;  particularly  that  began  by 
the  earl  of  Marr,  while  regent  of  Scotland,  in  1570,  yet  un- 
finifhed,  and  entitled  Marr's  work  ;  and  one  known  by  the 
name  of  Argryle's  lodging,  fome  time  poffeiTed  by  that  fa- 
mily, but  originally  ere^ed  by  Alexander,  vifcount  of 
Stirling.  Two  churches,  denominated  from  their  (ituations 
the  eaft  and  weft  kirks,  have  alfo  a  claim  to  antiquity  :  they 
conftituted,  it  is  fuppgfed,  at  the  period  in  which  they  were 
built,  but  one  edifice,  and  were  connef^ed  with  the  monaf- 
tery  of  the  Francifcans.  They  are  thought  to  have  been 
ere^ed  by  James  IV.  in  1494 ;  and  from  the  circumftance 
of  the  eaftem  end  having  received  fome  additions  from  car- 
dinal Beaton,  in  tlie  reign  of  Mary,  they  are  fometimes  de- 
fcribed  as  having  been  built  by  different  founders,  and  at  dif- 
ferent times.  At  the  reformation,  a  partition  wall  was  added» 
which  now  forms  them  into  two  extenfive  and  convenient 
churches.  James  VI.  was  crowned  here  in  1567,  and  gene- 
ral Monk  raifed  his  batteries  in  this  church-yard  in  1651, 
when  the  caftle  was  befieged.  The  fteeple  and  roof  yet  re- 
tain the  marks  of  having  been  violently  battered  by  the  fliot 
lirom  the  garrifon. 

The  town-houfe  is  a  large  building,  with  apartments  for 
the  town  and  county  courts :  in  the  council  chamber  is  kept 
the  jugg,  appointed  by  law  as  the  ftandard  for  dry  meafure 
in  Scotland.  Stirling  contains  three  hofpitals,  vi%»  one,  en- 
dowed by  Robert  Spittal  in  1530,  for  poor  tradefmen;  a 
lecondy  founded  by  John  Cowan  in  1639,  for  decayed  bre- 
thren of  the  ^uild ;  and  a  third,  inftituted  by  John  Allen 
in  1725,  forme  education  and  maintenance  of  the  children 
of  poor  tradefmen.  Belide  thefe  charitable  inftitutions, 
the  merchant  company,  the  kirk  feffion,  the  kirk  feffion 
of  tlie  burgh  feceders,  the  town  funds,  and  thofe  of  each 
particular  incorporation,  in  addition  to  large  voluntary  con- 
tributions, are  all  employed  to  relieve  the  wants  of  the  poorer 
inhabitants. 

In  this  town  is  the  only  prifon  in  the  county.  Here  are  a 
weekly  market  on  Friday,  and  fix  annual  fairs.  The  po- 
pulation of  Stirling,  till  the  manufaAures  caufed  the  erec- 
tion of  many  new  buildings,  has  undergone  but  very  little 
alteration  for  the  laft  600  years ; .  but  of  late,  as  the  com- 
parative reports  of  1800  and  1811  prove,  it  has  confider- 
ably  increased :  in  the  former  year  it  amounted  to  5271  in- 
habitants, with  620  houfes;  and  at  the  latter  period,  to  C820 
inhabitants,  and  749  houfes.  The  manufaAures  which  are 
carried  on  here  are  thofe  of  carpets  and  cotton,  which  have 
been  introduced  from  Glafgow;  formerly,  flialloons  were 
made  in  Stirling  to  a  confiderable  extent ;  but  though  in  fome 
degree  ftill  carried  on,  the  manufaAare  has  great^  declined 
from  its  fiirft  commercial  greatnefs.  There  is  a  valuable  fal- 
mon  fiihery  on  the  Foiithi  which  forms  a  part  of  the  corporate 


revenue.  (See  Forth.)  In  this  borough,  the  municipal 
government  is  vefted  in  a  provoft,  four  bailies,  a  dean  of  guild, 
a  treafurer,  feven  merchant-counfellors,  and  (even  deacons  of 
trade :  it  has  alfo  the  privilege,  in  conjunAion  with  fome 
other  places,  of  returning  one  member  to  parliament. 

To  the  north-eaft  of  Stirhng,  a  fmall  village,  called  the 
abbey,  marks  where  that  of  Cambu&enneth  formerly  ftood. 
The  abbot  of  this  place  was  originally  denominated  abbot 
of  Stirling.  This  was  founded,  as  already  noticed,  by 
David  I.  in  1 147,  and  fupplied  with  inhabitants  from  Aroife, 
near  Arras,  in  France.  For  about  200  years  after  its  erec- 
tion, it  rapidly  increafed  in  ecclefiaftical  power  and  fplen- 
dour.  In  the  reign  of  David  Bruce  it  was  defpoiled  of  its 
moft  coftly  furniture,  and  in  confequence  of  this,  the  vicar- 
age of  Clackmannan  was  prefented  to  it  by  the  bifliop  of 
St.  Andrews.  In  1559  the  monaftery  was  again  defpoiled, 
and  the  reformed  religion  received  by  many  of  its  former  in- 
mates. In  the  commotions  attending  the  reformation,  its 
benefices  were  feized,  its  revenues  forcibly  difpofed  of,  and 
its  very  ftones  were  carried  by  the  earl  of  Marr  for  the 
conftruAion  of  the  building  entitled  Marr's  work.  The 
extent  of  the  whole  parifti  does  not  exceed  200  acres.-— 
Beauties  of  Scotland,  vol.  iii.  8vo.  1805.  Carlifle's  Topo- 
graphical DiAionary  of  Scotland,  vol.  ii.  4to.  18 13. 

STIRLINGSHIRE,  one  of  the  counties  of  Scotland, 
fituated  nearly  in  the  centre  of  the  fouthem  portion  of  that 
country,  and  occupying  a  narrow  traA  of  land ;  bounded 
on  the  eaft  and  part  of  the  north  by  the  Frith  of  Forth, 
on  the  weft  by  loch  Lomond,  on  the  north-weft  by  Perth- 
(hire,  and  on  the  fouth  by  Dumbarton(hire.  This  area  of 
land  meafures  about  49  miles  from  eaft  to  weft,  and  on  an 
average  nearly  16  miles  from  north  to  fouth.  The  bound- 
ary line  is  however  very  irregular,  and  is  formed  in  a  great 
meafure  by  the  natural  demarcation  of  rivers  and  lakes :  on 
its  fouthem  fide  was  a  famous  Roman  wall.  From  the  pe- 
culiar natural  features  and  fituation  of  this  diftriA,  it  ap- 
pears to  have  been  a  repeated  fcene  of  hoftilities  in  former 
ages,  when  political  jealoufies  and  animofities  impelled  the 
Scott,  PiAs,  Britifh  and  Roman  colonifts  of  thefe  iflands, 
to  wage  continual  wars  with  each  other.  Hence  this  county 
is  particularly  noted  in  the  hiftoric  annals  of  Scotland. 

The  Romans  ereAed  one  of  their  celebrated  barriers  on 
the  edge  of  this  diftriA ;  and  the  moft  famous  of  the  Scot- 
ti/h  battles  have  taken  place  at  Falkirk  and  Bannockbum, 
within  this  county.  The  lawlefs  Highland  chief,  Rob-Roy» 
at  one  time  held  the  lands  along  the  eaftem  Ihore  of  locli 
Lomond,  and  levied  blaci  mail,  or  money  for  proteAion,  to 
the  fouth-eaft  of  this  diftriA.  Several  of  his  cavems  are 
yet  remaining.  The  parifh  of  Kilcarn  is  noted  for  the  birth- 
place of  the  poet  and  hiltorian  George  Buchanan,  and  Kil- 
fyth  for  the  greateft  viAory  James,  marquis  of  Montrofe, 
gained  in  beh^  of  Charles  I.  The  topographical  antiqui- 
ties of  the  county  are,  the  northern  front  otthe  Roman  vrall ; 
two  large  cairns,  wherein  human  bones  and  funeral  urns  have 
been  di^overed ;  a  fingular  druidic  monument  of  three  large 
ftones,  denominated  **  the  auld  wife's  lift ;"  and  remains  of 
early  fortifications  along  the  courfe  of  the  Forth.  The  em- 
balmed bodies  of  lady  Kilfyth,  with  her  fon,  may  be  alfo 
regarded  as  a  fingular  though  not  a  remote  piece  of  an- 
tiquity, they  having  been  preferved  in  a  moft  furprifinsr 
manner  after  death,  for  many  years.  A  mde  circular  build- 
ing was  formerly  ftanding  on  the  banks  of  the  Carron,  and 
entitled  by  the  neighbouring  inhabitants  **  Arthur's  oven,"^ 
It  was  fuppofed  to  have  been  a  temple  to  the  ^od  TermiouSf 
the  proteAor  of  land-marks,  ereAed  by  Agncola,  when  he 
fixed  the  boundaries  of  the  Roman  empire.  The  pariih  of 
Punnipace  is  alfo  fuppofed  to  have  iexvftd  its  n^me  from 
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two  irtificiai  mounts  near  the  church)  thought  to  have  been 
reared  at  the  condufion  of  fome  important  treaty.  The 
remains  of  a  religious  houfei  founded  by  kin^r  Malcohn-IV. 
about  the  year  i  ij^y  for  nuns  of  the  Bemardue  order « called 
Emanuel  nunnery)  are  iituated  on  the  weft  bank  of  the  water 
of  Avon. 

Mouniaint* — ^The  moft  hilly  parts  of  this  county  are  in  the 
neighbourhood  of  loch  Lomond  to  the  north ;  and  thofe  of 
the  fouthem  divifion  are  in  the  parifhes  of  Kilpatrick,  Bal- 
douock)  Campfie,  Kilfythy  and  Denny.  The  northern 
ranges  of  the  latter  are  denominated  the  Lennox  hills.  The 
more  fouthem  branches  receive  the  names  of  the  parilhes  in 
which  they  are,  and  are  called  Campiie  fellsy  Kilfyth  or 
BLQpatrick  hiUs. 

The  principal  northern  mountain  is  Ben  Lomond*  which 
rifes  from  loch  Lomond.  (See  Ben  Lomond.)  Thehigheft 
in  the  fouthem  diviiion  of  thofe  denominated  the  Campfie 
{e&S)  is  about  1500  feet  above  the  level  of  the  fea;  and 
nearly  1 200  from  the  baie  of  the  ridge.  Although  the  ac- 
clivity of  the  hills  is  generally  very  rapid,  they  poffefs  more 
of  the  chara&er  of  the  Lowland  than  of  the  Highland 
mouAtainSt  for  their  furfaces  are  either  verdant)  or  covcfed 
with  mofly  pafture*  and  they  do  not  prefent  terrific  and  pre* 
dpitous  naked  peaks.  In  the  parifti  of  Kilfyth)  thefe  moun* 
tarns  never  exceed  in  their  elevation  laoo  feet  from  the  val« 
ky)  or  it68  from  the  level  of  the  fea :  the  view  from  the 
higheft  of  thefe  is  one  of  the  moft  extenfivC)  beautiful)  and 
variegated  in  all  Scotland)  and  commands  nearly  one  half  of 
that  ddightful  kingdom)  the  profpe&  being  fuppofed)  at  a 
ttioderate  computation)  to  embrace  an  area  of  ifyooofquare 
miles. 

Mmeralogy  and  MmerJ  ProduBi^^-^TYvt  minerals  of  Stir- 
Ungfliire  confift  chiefly  of  coal)  iron-ftone)  and  lime-ftone. 
The  vicinity  of  the  Grampian  hills  apjpears  to  cut  off  all 
Secondary  .ftrata  to  the  north- weft ;  and  towards  loch  Lo« 
mood  the  country  is  deftitute  of  an^  valuable  mineral.  Ben 
Lomond  is  compofed  of  granite,  mteHperfed  with  quartz, 
which  is  fotmd  near  the  top  in  fuch  mafles  as  to  weigpb  feve- 
ral  tons.  The  fhores  of  the  loch  beneath  are  covered  with 
rounded  pebbles,  compofed  of  quartz,  granite)  and  mi- 
caceous fchifttts,  with  coarfe  red  jafper,  fimilar  to  the  com- 
pofition  of  the  adjoininff  hills,  from  which  they  have  been 
waihed  by  rivulets,  and  polilhed  by  the  waves  of  the  lake. 
Upon  the  Enrick,  and  the  upper  part  of  the  Forth  towards 
the  centre  of  the  county,  peat  is  the  ordinary  fitel ;  but  in 
Campfie,  Kilfyth,  and  towards  the  eaft,  large  ftrata  of  coal 
run  within  the  bowels  of  the  mountains.  In  various  parts 
of  the  hills,  palling  from  Dumbarton  to  Stirling,  are  ftu- 
pendous  piles  of  bafaltic  rocks ;  and  a  grand  colonnade  of 
bafaltic  colunms  rifes  in  a  hill  called  Dun  or  Down,  in  the 
parilh  of  Fintry.  This  confifts  of  feventy  pillars  in  front, 
of  a  gigantic  ftature,  fome  appearing  to  be  feparated  in 
loofe  blocks,  and  the  (hafts  of  others  feeming  entire  through 
the  whole  extent :  they  ftand  perpendicular  to  the  horizon, 
and  rife  to  the  height  of  fifty  teet.  They  confift  of  various 
Ihapes,  being  fquare,  pentagonal,  and  hexagonal.  On  the 
eaftem  fide  of  tnis  range  tl^  pillars  are  parted  the  diftance 
of  three  or  four  inches.  This  gradually  lefiens  towards  the 
weft  fide,  tin  nothing  more  than  a  mark  is  to  be  defcried, 
tnd  which  foon  difappears  in  one  folid  roafs  of  rock, 'very 
much  honeycombed,  and  which  has  the  appearance  of  hav- 
ing been  ignited.  The  mountain  on  which  they  ftand  con- 
fifts of  extenfive  beds  of  red  ochre.  The  front  of  a  pre- 
cipioe  in  the  parifli  of  Strathbhme,  for  the  fpace  of  a  fur- 
k»g)  is  lined  with  ftately  columns  of  the  fame  kind.  They 
confift  of  four,  five)  and  fix  fides ;  are  from  two  to  three 
Sect  ia  dftmeter,  and  thnrtyiect  high.    Tfavy rife  firoQi  tho 


horizon  with  a  little  inclination  from  the  perpendicular,  moA 
fome  of  them  are  apparently  bent  in  the  fegment  of  a  curved 
line.  In  the  latter  mentioned  parifh,  at  the  water-fall  called 
the  Spout  of  Ballagan,  a  very  remarkable  fedion  of  the  hill 
is  preiented.  The  fide  of  it,  being  perpendicularly  cut  by 
the  water,  difdofes  1 92  alternate  ftrata  of  earth  and  lime- 
ftone  ;  but  towards  the  bottom  of  the  £edion  are  feveral 
thin  ftrata  of  the  pureft  alabafter.  Near  the  (ame  place,  itt 
a  late  inundation  of  the  river,  fome  fragments  of  antimony 
were  thrown  up,  which  on  trial  were  lound  to  be  of  the 
fineft  quality.  The  vein,  however,  from  which  they  were 
torn,  has  not  been  difcovered.  In  what  are  ftiled  the  it' 
condary  hills,  coal  is  very  abundant.  The  ftrata  of  thefis 
mountains,  immediatdy  lucceeding  the  vein  of  coal,  con- 
fift of  lime*ftone  mixed  with  day,  here  denominated  cam- 
ftone,  and  which  bums  into  a  heavy  lime,  but  requires  to 
be  flaked  while  hot.  Above  this  mixture  of  lime  and  day 
are  feveral  ftrata  of  excellent  iron-ftone,  of  different  degrees 
of  thicknefs,  with  a  foft  ilate,  which  interpofes  between  the 
lajers.  The  fummit  of  the  mountains  is  formed  of  layers 
of  rock,  called  moor-ftone.  In  the  inferior  hills,  about  the 
Glaffart,  is  a  largre  field  of  coal  on  both  fides  of  the  ftream, 
at  the  depth,  on  the  north  fide,  of  from  two  to  fifteen  fia- 
thoQis,  and  on  the  fouth  of  nearly  twenty-two  fathoms. 
The  coal  is,  at  an  average,  from  forty-two  inches  to  four 
feet  in  thicknefs.  The  ndghbouring  parifli  of  Baldernock) 
upon  the  Kelrin,  contains  Ukewife  abundance  of  cod  and 
lime-ftone.  The  coal  refembles  that  of 'Newcaftle,  caking 
together,  and  giving  out  a  ftrong  beat  when  allowed  to  reft 
fome  hours  undifturbed. 

The  parifli  of  Kilfyth  contains  dfo  very  valuable  minerals 
in  great  abundance ;  and  iron-ftone,  which  was  wrought  by 
the  Carron  company  upwards  of  thirty  years  fince,  ftfll  con- 
tinues to  be  worked  to  a  great  extent.  (See  Carron  and 
Iron.)  In  the  weftern  part  of  the  above  parifli  are  found 
great  quantities  of  ball  iron-ftonC)  and  confiderable  beds  of 
Eme-ftone.  In  the  Garrel  Glen  is  a  large  quarry  of  free- 
ftone,  foft  and  eafily  wrought  when  firft  drawn  from  the 
quarry.  The  bed  whence  it  is  taken  is  generdly  from  ten 
to  fifteen  feet,  and  is  placed  upon  a  feam  of  cod  about  as 
many  inches  thick.  There  is  a  variety  of  ftalks  arifing, 
from  thin  feams  like  trees,  from  the  furface  of  the  earth. 
Some  of  them  are  fix,  ten,  or  twenty  feet  lon^,  in  propor- 
tion to  the  depth  of  the  free-ftone ;  and  they  differ  as  much 
in  diameter  as  in  length,  being  of  all  fi zes,  from  an  inch  to 
two  feet.  Thefe  are  efteemed  as  confiderable  curiofities* 
and  have  furniflied  much  matter  for  fpeculation.  They  ex« 
ceedingly  refemble  a  petrifadion,  and  yet  the  fubftance  ia 
not  calcareous  earth,  but  folid  free-ftone,  of  a  fimilar  texture 
with  the  circumjacent  rock.  One  of  the  largeft  of  them  is 
defcribed  as  being  nearly  fix  teen  inches  in  diameter,  and  about 
fix  feet  nine  inches  in  length. 

Rivers, — Of  the  rivers  in  this  county,  the  Forth  is  the 
chief,  and  though  not  the  largeft,  has  dways  been  oonfidered 
the  moft  diftinguiflied  of  the  Scottifli  rivers.  (See  Forth.) 
The  Carron  river  rifes  in  the  centre  of  the  county,  and  ran* 
ning  eaftward,  enters  the  Frith  of  Forth  about  three  mtlea 
from  Falkirk.  /See  Carron.)  Bannockbura  is  more  cele» 
brated  for  the  hiftoricd  events  that  are  conneAed  with  it, 
than  for  any  importance  it  poffefies  as  a  river,  being  only  a 
fmall  ftream.  (See  Baknockburmt.  )  The  leffer  rivers  in 
this  county  are  the  Avon,  which  rifes  in  the  fouth-eattera 
parts ;  the  Enrick ;  the  Kelvin,  which  deCcends  from  the 
weft  and  flows  to  the  fouth-eaft :  and  the  Blane,  which  gives 
its  name  to  the  parifli  of  Strathblane,  fprings  from  a  high 
hill  called  the  EarPs  feat,  amidft  the  Lennox  hills.  In  t 
Aort  coiirfe  this  river  forms  feverd  water-falls,  one  of  whioh^ 
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eilkd  the  Spout  of  BaUagany  fomu  a  cafcade  70  feet  in 
height,  conauied  to  a  narrow  channel,  with  lofty  mountains 
on  each  fide.  This  ftream  is  fometimes  bcreafed  to  a  tor« 
Fent  hy  violent  ftonns  of  rain,  which  occafionally  pour  down 
like  waterfpouts*  At  fuch  times,  Tery  confiderahle  injury 
is  done  hy  the  rapidity  of  the  torrents,  in  OTerwhelming  the 
low  grounds. 

JLaku. — ^This  county  contains  no  lakes  of  importance,  un* 
lefis  loch  Lomond  be  confidered  as  partially  belonging  to  it. 
In  the  parifli  of  Buchanan,  near  loch  Lomond,  there  are 
three  finall  lakes,  Dulochlan,  Lochlarclet,  and  Lochaman* 
cairn.  In  the  parifli  of  Strathblane  are  fix  lakes ;  the 
largeft  of  them,  however,  does  not  exceed  half  a  nule  in 
leogth,  and  a  quarter  of  a  mile  in  breadth ;  but  they  ferve 
to  beftow  a  degree  of  livelinefs  upon  a  defolate  region.  In 
the  parifh  of  Kilfy th,  the  great  refervoir  for  the  CMial  T>e- 
twcen  the  Forth  and  Clyde,  though  artificially  formed,  may 
be  confidered  as  a  lake.     See  Forth  and  Clyde  Canal. 

5!m4  Climaief  and  jtgriadiure, — ^The  foil  of  this  county 
is  extrendj  various,  as  nuy  be  e xpeded  in  a  territory  (o 
■tach  divernfied  by  hills  and  dales.  In  the  weftem  parilhes, 
it  generally  contains  a  confiderable  portion  of  clay,  that 
renders  it  cold,  retentive  of  water,  and  produdive  of 
mofles  and  coarfe  grafles.  The  fubfoil  is  moftly  a  hard 
tilly  impenetrable  by  water,  or  elfe  an  argillaceous  kind  of 
grit,  of  a  reddifli  colour,  blotched  and  ilreaked  with  white, 
gfej,  and  yellow.  The  earfe  lands  conftitute  one  of  the 
moft  remarkable  foils  in  the  county.  They  lie  in  a  low 
fitoation  on  the  banks  of  the  Forth,  and  extend  from  the 
imr  Avon  on  the  eaft,  to  Kelly-water  on  the  weft;  at 
aa  averaged  fpace  of  about  30  miles  in  length  and  2  in 
breadth.  They  are  elevated  from  10  to  20  feet  above  high- 
water  mark,  and  a  fmall  portion  of  them  is  in  fome  places 
overflowed  at  times  by  the  river.  The  foil  is  univerfally 
allowed  to  be  the  alluvial  depofited  by  the  Forth  and  its 
tributary  ftreams,  and  confequently  to  be  the  fpoils  of  the 
higher  grounds  through  which  the  river  takes  its  courfe. 
It  chiefly  confifts  of  a  high-coloured  clay,  a  fmali  quantity 
of  land,  and  a  pretty  lar^e  mixture  of  once  organized  matter. 
In  fome  places,  are  patches  of  till  of  various  colours ;  but 
not  a  ftone  fo  large  as  to  obftru^  the  plough  is  to  be  found. 
The  foil  of  the  beft  quality,  when  dug  firft  from  the  natural 
bed,  is  of  a  bright-blue  colour,  and  of  a  fubftance  refem- 
bhng  the  richeft  foap,  and  fometimes  even  ferves  as  a  fub- 
titute  fdr  fuller's-earth.  In  many  places,  the  clay  is  ex« 
cellently  fitted  for  making  of  bricks,  tiles,  and  a  coane  kind 
of  ftone-ware.  The  depths  are  from  five  to  fifty  feet :  the 
fubfoils  are  ftiff  clay,  hard  till,  and  fea-(hells  in  a  natural 
ftate.  The  beds  ot  (hells  are  from  a  few  inches  to  four 
yards  in  thicknefs ;  they  are  chiefly  large  oyfters,  with  a 
mixture  of  cockles,  whilks,  and  fome  other  (hells  at  pre- 
fent  found  in  the  Frith.  Patches  of  rich  and  fertile  loamy 
foila  are  interfperfed  in  diffierent  parts  of  the  (hire.  Light 
gravelly  foils  are  chiefly  on  the  banks  of  the  Enrich,  Car- 
ton, Blane,  and  other  rivers  in  the  weftem  and  midland 
parts  of  the  county. 

The  high  moors  of  Stirling(hire,  as  in  oth^  parts  of 
Scotland,  confift  of  a  mofly  fou,  extremely  loofe  when  dry; 
hot  when  wet,  retentive  of  moifture.  Of  the  many  peat- 
mofles  in  this  county,  fome  have  been  formed  upon  the 
kerfe  or  low  grounds  adjoining  the  principal  river,  by  the 
Romans  having  cut  down  the  trees,  which  formerly  grew 
here,  and  wbkh  formed  the  BK>ft  formidable  retreats  of  the 
natives.  Where  the  mofs  is  removed,  thefe  trees  are  found 
hing  in  all  diredions  befide  their  roots,  which  ftill  continue 
firm  in  the  ground  in  their  natural  pofition ;  and  firom  im« 
preSons  ikilf  vifibki  it  is  evident  that  ihcy  have  been  cut 


with  an  axe,  or  fome  fimilar  inftrument.  lliat  they  were  cut 
down  by  the  Romans,  is  not  only  probable  from  the  ac- 
counts which  the  hiftorians  of  that  people  h^ve  given  of 
their  operations,  but  is  confirmed  by  a  circumilance  that 
occurred  in  May  I768>  when  a  large  round  ve(rel  of  thin 
brafs,  and  of  curious  workmanfhip,  25  inches  in  diameter 
and  16  inches  in  height,  was  difcovered  upon  the  furface  of 
the  clay,  buried  under  the  mofs.  It  was  denominated  by 
the  Edinburgh  Society  of  Antiquaries,  a  Roman  camp* 
kettle. 

The  agriculture  of  this  county  is  very  varied.  In  the 
pari(h  of  Gargunnock,  and  elfewhere  upon  the  Carfe  or 
kerfe,  all  eftates  confift  of  moor,  dry  field,  ^  and  kerfe 
farms.  The  dry  fields  occupy  the  fpace  between  the  hills 
or  moor  and  kerfe  grounds  ;  and  upon  thefe,  great  improve- 
ments have  of  late  been  efieded.  The  carle  lands,  which 
are  all  arable,  are  fubdivided  into  farms  from  about  15  to 
100  acres  each ;  but  thofe  of  30  and  40  are  moft  common. 
Farms  in  the  higher  part  of  the  cqunty  are  from  so  to  1000 
acres,  of  which  there  is  commonly  a  mixture  of  rough  wet 
land,  that  is  paftured  only.  Almoft  univerfally  the  farms 
are  occupied  by  the  perfons  who  rent  them.  Snull  pof- 
feflions,  firom  2  to  20  acres,  are  to  be  met  with  in  feveral 
parts,  and  in  the  old  language  of  the  country  are  ftiil  de- 
nominated pendklet.  The  occupiers  of  them  are  generally 
day-labourers,  who  gain  their  livelihood  by  working  on  the 
high  roads,  or  for  the  neighbouring  farmers.  Many  of 
them  are  alfo  in  the  polTeflion  of  manufadurers  or  mechanics, 
for  the  accommodation  of  their  families.  Around  the  vil- 
lages there  are  fome  confiderable  numbers  of  fmall  proper* 
ties  held  in /hi. 

In  the  l^erfe,  wheat  is  ufually  preceded  by  fummer- 
fallow;  and  much  barley  is  reared.  The  cultivation  of 
fown  grrailes  is  become  very  general.  Peas  and  beans  are 
little  cultivated  in  the  high  parts  of  the  county,  but  very 
ffenerally  in  the  Kerfe  as  a  mixed  crop.  The  turnip  hu/« 
bandry  is  extenfively  carried  on  towards  the  eaftem  part  of 
the  county.  It  appears  from  a  memoir  prefented  to  the 
Board  of  Agriculture  by  William  Wright,  M.D.  F.R.S. 
that  potatoes  were  not  planted  in  the  open  fields  in  this 
county,  or  any  where  elfe  in  Scotland^  tiU  about  the  year 
1728,  when  Thomas  Prentice,  a  day-labourer,  firft  culti- 
vated them  in  this  mode  in  the  pari(h  of  Kilfyth.  About 
1 2  or  16  years  after  this  introdudion,  a  Mr.  Graham  of  that 
place  cultivated  them  in  great  quantities  for  fale.  He  was 
one  of  the  firft  who  fupplied  the  market  of  Glafgow  with 
potatoes.  Being  very  luccefsful,  his  example  in  raifiog  the 
targe,  round,  reddi(h- coloured  potatoe  in  the  open  field  for 
the  market  was  foon  followed  by  many  farmers  |  ^nd  the 
pra6tice  is  now  fo  univerOal,  that  they  are  even  planted  in 
ftrong  clay  land. 

On  fome  eftates,  the  farm-buildings  are  fubftaAtial  and 
well  arranged,  and  a  good  fituation  is  generally  chofeo» 
Dwellinflr-houfes  on  many  eftates  are  two  ftories  high,  and 
are  ufuaUy  covered  with  date  or  tile.  About  two-thirds 
of  this  county,  exclufive  of  the  moors,  are  fuppofed  to  be 
indofed ;  and  every  defcription  of  fences,  from  high  walls 
of  ftone  and  lime  to  negleded  quickfet  hedses,  are  to  be 
feen.  One  proprietor  in  the  neighbourhood  of  Falkirk, 
has  inclofed  within  eight  years  no  lefs  than  7000  Scottilh 
acres.  The  fences  are  moftly  of  whtte-thom,  with  double 
ditches,  between  which  a  mound  or  dyke  of  earth  is  raUed* 
The  ditch  next  the  hedge  is  conunonly  five  fi^et  wide  at  the 
top,  and  three  feet  deep ;  the  other  is  three  feet  wide*  The 
dyke  or  bank  between  them  is  four  or  five  feet  broad  at 
the  bafe,  and  as  much  in  heisrht  above  the  fur&ce*  The 
liaei  of  the  iodofuies  are  all  Sraight^  at  right  aagkt 
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one  aiother^  and  many  of  them  run  in  the  fame  dire6lion  are  fuppofed  to  have  -heeii  invented,  and  after  the  ufe  of 

for  fereral  miles.     The  ridges  follow  the  fame  courfe  as  the  faddles.     Montfaucon  denies  the  authenticity  of  this  paf- 

fences^  for  which  the  fituation  and  the  ground  correfpond  fage ;  and,  in  order  to  account  for  the  ignorance  of  the 

remarkahly  well.     Wet  ditches  alone  are  in  fome  parts  of  ancients  with  regard  to  an  inftruraent  fo  ufeful  and  fo  eafy 

the  carfe  fuppofed  to  be  fufficient  fences ;  feveral  of  them  of  invention,  he  obferves,  that  while  cloths  and  houfings  only 

are  ten  feet  wide^  and  of  confiderable  depth.     It  is  believed^  were  laid  upon  the  horfes'  backs,  on  which  the  riders  were 

that  the  extraordinary  dimenfion  of  thefe  excavations  has  to  fit,    ftirrups  could  not  have  been  ufed,   becaufe  they 

been  owing  to  the  long  continued  pradice  of  procuring  could  not  have  been  fadened  with  the  fame  fecurity  as  upon 

from  them  clay  for  various  purpofes.  a  faddle.     But  it  is  more  probable,  that  in  this  inftance. 

The  cattle  of  Stirlingihire  are  few ;  the  inhabitants  being  as  in  many  others,  the  progrrefs  of  human  genius  and  inven- 

fupplied  by  the  Highland  dealers.     A  confiderable  part  of  tion  is  uncertain  and  flow,  depending  frequently  upon  acci- 

the  moors  is  paftured  with  fheep,  which  are  almoft  univer-  dental  caufes.     Berenger's  Hift*  and  Art  of  Horfemanfliip, 

fally  of  the  black-faced  kind,  and  are  called  here  the  Lin-  vol.  i.  p.  6$f  &c. 

ton  breed,   from  the  name  of  the  village  in  Tweeddale  To  lofe  one's  ftirrups,  is  to  fuffer  them  to  flip  from  the 

whence  they  originally  came.     It  appears,  from  the  valua-  foot. 

tion  of  lands  in  the  middle  of  the  17th  century,  that  Ben  Stirrufh-foot  is  the  near  or  left  foot  before. 

Lomond,  with  the  whole  of  the  upper  part  of  the  parifli  of  Stirrup-Uaiher   is  a  thong  of  leather  defcending   from 

Buchanan,,  was  almoft  entirely  ftocked  with  goats,      A  the  faddle  down  by  the  horfe's  ribs,  upon  which  the  Itirrup* 

confiderable  portion  of  the  rents,  in  thofe  days,  confiited  hang. 

of  kid's  and  goat's  milk  cheefe.     Very  few  of  that  fpecies  Sttrrup-hearer^  called  in  French  porte  ehrur^  it  an  end  of 

of  ftock  are  now  kept  in  the  county.  leather  made  fait  to  the  end  of  the  faddle,  to  trufs  up  the 

Woods  and  Plantationt.  —  Stirlingfliire   contains   many  ftirrup  when  the  rider  is  alighted,  and  the  horfe  fent  to  the 

coppices,  that  have  been  ufed  as  fuch  from  time  imme-  ftable. 

morial.     Torwood,  in  the  parifli  of  Dunnipace,  and  the  Stirrup,  in  Shlp-Btdlding^  an  iron  pr  copper  ftrap  or 

wood  of  Callender,  in  the  parifli  of  Falkirk,  are  generally  plate,  that  turns  upwards  on  each  fide  of  a  (hip's  keel  and 

believed  to  be  the  remains  of  the  Caledonian  Foreft,  with  dead-wood,  clofe  forward  or  abaft,  and  bolts  through  all. 

which  the  grreateli  part  of  this  county,  when  the  Romans  Stirrups  are  only  ufed  to  Britifli  fliips,  when  the  after-piece 

invaded  Scotland,  feems  to  have  been  covered.     The  trees  of  the  keel  is  carried  away  by  accident,  and  is  replaced 

are  principally  oak,  beech,  hazel,  and  birch.     Some  of  the  without  the  dead-wood  bolts  being  driven  through.     Sec 

oaks,  when  allowed  to  remitn,  grow  to  a  gj^^t  fize.     Of  Horse. 

this,  the  county  affords  feveral  examples.  The  moft  noted  STISSIC  Mountain,  in  Geography^  a  mountain  of 
tree  in  the  whole  diftri^  was  Wallace's  oak,  in  the  midlt  of  America,  that  lies  between  Conne&cut  and  Hudfon  river, 
the  famous  Torwood.  This  tree,  which,  when  entire,  mea-  near  which  the  Mahikander  Indians  formerly  refided. 
fured  12  feet  in  diameter,  afforded  in  its  trunk,  hollowed  STITCH»  in  Agricukurty  a  term  which  in  fome  didrida 
by  age,  a  flicker  in  the  hour  of  danger  to  that  foldier  whofe  fi^nifies  a  ridge  or  butt  in  a  field  which  is  under  the  plough, 
name  it  bears,  and  a  party  of  his  followers.  The  oak,  the  The  forms  and  breadths  of  ftitches  are  liable  to  vary  ac- 
afli,  and  the  beech,  are  the  moft  valuable  trees  in  this  cording  to  the  nature  and  ufes  of  the  land  in  different  dif- 
county.  Great  attention  has  been  paid,  efpecially  during  tricks  and  places.  In  the  county  of  Effex,  their  variation 
the  laft  35  years,  to  rearing  timber  of  all  kinds.  Plant-  is  faid  not  to  be  confiderable.  In  the  greateft  part  of  the 
ations  for  melter,  ornament,  and  profit,  form  a  confiderable  weftem  portion  of  it,  the  more  wet  land  is  laid  out  on  two- 
part  of  the  improvement  of  the  many  eftates  which  have  bout  ridges,  or  four-furrow  work ;  and  a  fcattering  of 
been  inclofed  and  improved  fince  that  period.  The  ground  thefe  is  every  where,  it  is  faid,  to  be  feen  :  but  on  the 
which  thefe  plantations  occupy,  amounts,  exclufive  of  hedge-  flrong  land  in  the  fea-diftri^s,  nghtsy  as  they  are  termed,  or 
rows,  to  between  2000  and  3000  acres.  The  trees  generally  ftitches  of  ei?ht  furrows,  are  more  common.  And  towards 
planted  are  thofe  before  named,  with  various  pines,  efpe-  the  fouth  of  the  county,  ten -furrow  work  is  rather  more 
cially  the  larix,  which  at  feven  years  old  raifes  its  head  general.  Thefe  form  the  chief  varieties  in  rcfped  to  this 
nearly  double  the  height  of  any  other  tree  of  the  pine  matter.     But  there  is  a  mafterly  manner  of  forming  the 

Senus.— Beauties  of  Scotland,  vol.  iii.     Chalmers's  Cale-  ftitches  in  fome  inftances,  where  they  are  laid  by  the  plough 

onia,  vol.  i.  in  an  admirable  way.     In  particular  cafes,  not  one  falfe 

STIRPFING,  a  tovm  of  Auftria ;    4  miles  N.£.  of  furrow  can  be  feen,  nor  any  fort  of  tendency  to  any  thing 

Weikendorf.  of  the  hog-trough  kind,  upon  the  whole  extent  of  ftitches  on 

STIRRUP,  or  Stirrop,  in  the  Manege^  a  reft  or  fup-  the  farms  :  the  form  of  the  lands  is  perfedly  correal,  and 

port  for  the  horfeman's  foot,  ferving  to  keep  him  firm  in  fo  regularly  and  gently  rounded,  that  not  a  drop  of  water 

BIS  feat,  and  to  enable  him  to  mount.  can  any  where  Iod?e  upon  them.     It  is  difficult,    it   it 

The  great  art  of  a  cavalier  in  the  ancient  tournaments  thought,  to  plough  lands  of  fo  ftiff  a  quality  fo  thoroughly 

was  to  make  his  antagonift  lofe  his  ftirrup.  well.     They  are  all  ten-furrow  lands  or  ftitches,  and  the 

For  combating,  it  is  a  rule  to  have  the  right-foot  ftirrup  harrows  and  other  tools  for  them  are  made  for  the  breadth 

fomewhat  fliorter  than  the  other.  in  a  fuitable  manner. 

Stirrups  aK  allowed  to  be  a  modem  invention  ;  no  men-  .  Some  farmers   are   particularly  cautious  in   ploughinflr 

tion  being  made  of  them  in  any  ancient  Latin  or  Greek  down  old  ftitches  or  ridges,  efpecially  where  the  land  is  3^ 

author ;  no  figure  of  them  to  be  (een  in  any  ftatue  or  monu-  the  cold  clayey  kind,  though  others  bring  them  down,  with, 

ment ;  nor  any  word  expreffive  of  them  to  be  met  with  in  out  much  hefitation  or  caution,  in  a  gradual  manner.    Some 

daifical  antiquity.  have  ploughed  down  high  old  ftitches  for  the  purpofe  of 

Menage  obferves,  that  St.  Jerom  is  the  firft  author  who  forming  g^rafs-land,  but  have  repented  it  %ver  afterwards  ; 

mentions  them.      This    paffage,    however,   is  not  to  be  confidering  that  the  ftaple*  of  land  is  the  artificial  child  of 

found  in  his  epiftles ;  and  if  it  were  there,  it  would  prove  cultivation  ;  and  if  it  fliould  be  buried,  and  the  under  foil 

nothing,  becaufe  St.  Jerom  lived  at  a  time  when  ftvrupa  be  brought  up  by  fuch  lerelling,  is  injured  for  an  age,^  or 

for 
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}br  ever  afterwards.  They  are  confequently  decidedly  of 
opinion,  that  high  lands  or  ftitches  fliould  on  no  account 
whatever  be  ploughed  down.  They  have  often  feen  them 
laid  to  grafs  in  their  old  form  with  great  fuccefsy  but  fcarcely 
ever  when  ploughed  down.  In  fucli  cafes,  if  brought  to 
good,  paiturage,  it  has  been,  it  is  thought,  by  force  of 
manuring  or  top-dreifing. 

There  can,  however,  be  no  fort  of  doubt,  but  that  high 
and  badly  formed  lands  or  ftitches  in  grounds  may  be 
brought  down  and  reduced,  in  many  cafes,  with  confider- 
able  advantages  in  different  refpe6^s,  though  it  (hould  al- 
ways be  done  with  a  good  deal  of  care  and  caution,  as  well 
as  moflly,  perhaps,  in  a  regular  and  gradual  manner. 

STITCHEL,  in  Rural  Economy^  a  term  applied  to  a 
kind  of  hairy  wool  met  with  on  fome  forts  of  iheep.  See 
Sheep  and  Wool. 

STITCHING,  in  jigrkuhure,  a  term  applied  to  the 
forming^  of  ridges  in  land,  the  fame  as  ridging. 

ST  ITCH  WORT,  a  name  fometimes  given  to  the  aljtne, 
orjitiiaria  of  botanifts,  otherwife  called  chickweed.  See 
Stellaria. 

STITHY,  or  Stuthy,  is  ufed  either  for  a  fmith's  anvil, 
or  a  difeafein  oxen,  caufing  their  fkin  to  Itick  fo  clofe  to  the 
ribs,  that  they  cannot  ftir. 

STIVA.     See  Thebes. 

STIV£R,  in  Commerce,  a  money  of  account  and  copper 
coin  in  Holland  and  Flanders.  The  gilders  or  florins  of  ac- 
count contain  20  ftiv^s,  each  of  which  is* divided  into  16 
pennings.  A  iliver  contains  2  groots  Plemiih,  and  8  duyts ; 
and  a  duyt,  2  pennings  :  a  gold  gilder,  with  which  accounts 
are  kept  in  the  corn-trade,  is  worth  28  Hi  vers.  In  filver, 
there  are  pieces  of  i  ftiver ;  and  in  copper,  duyts  which  are 
the  8th  part  of  a  ftiver.  At  Antwerp,  and  the  whole  of 
Brabant  and  Flanders,  accounts  are  kept  moflly  in  florins 
aad  Riders  of  20  ft uy vers,  or  ft i vers,  formerly  called 
Patars,  which  were  formerly  fubdivided  into  16  pennings, 
but  for  a  long  time  have  bren  divided  into  1 2  parts  or  deniers. 
The  fmaller  (ilver  coins  are  the  new  pieces  of  5  and  zi 
ftivers,  and  plaquettes  of  3^  ftivers  current.  A  piece  of 
5  ftivers  is  valued  at  4^.>  and  a  plaquette  at  ^J,  See 
Coins 

STI VING,  in  Sea  Language.     See  Steeving. 

STIX  Neysild,  in  Gecgrapbyy  a  town  of  Auftria ;  3 
miles  N.W.  of  Brugg. 

STIX  IS,  in  Boiattyf  n|(?9  a  dotting  or  prickings  becaufe 
of  the  dotted  rind  of^the  fruit. — Loureir.  Cochinch.  295. 
— Clafs  and  order,  Dodecandrla  Monogynia.  Nat.  Ord* 
SMrmefUace£9  JLinn.  ?  Afparagu  Juff* 

Gen.  Ch.  Cdl.  none.  Cor.  bell-fliaped,  of  fix  oblong, 
iefliy,  revolute  petals.  Stam.  Filaments  iixteen,  nearly  as 
long  aa  the  corolla,  inferted  into  the  receptacle,  the  outer 
ones  (horteft ;  anthers  oblong,  ere6l.  Pifi.  Germen  fu- 
perior^  ovate,  ftalked,  hairy  ;  ftyle  fliort  and  thick  ;  ftigmas 
three,  round.  Peric.  Drupa  ovate,  flefliy,  dotted.  Seed. 
Nut  ohlong-ovate,  with  a  folid  kernel. 

Eft*.  Ch.  Calyx  none.  Petals  fix,  revolute.  Drupa 
dotted,  fuperior,  with  one  feed.  • 

I.  S.  fciindem.  C/7y  {?^itf  of  the  Cochinchinefe.— Found 
in  the  woods  of  Cochinchina.  A  large  Jhrub^  without  ten- 
dciis  or  fpines,  branched,  climbing  to  a  great  extent.  Leaves 
alternate,  oblong,  pointed,  entire,  veiny,  hard.  Clu/lers 
axillary,  long,  fimple.  Flowers  variegated  with  purple  and 
green.     Drupa  of  a  middling  flze. 

JLoureiro  luppofes  xhcAtunus,  Rumph.  Amboin.  v.  1. 171. 
t.  61S9  to  belong  to  the  fame  genus.  But  that  is  an  upright 
tree,  with  polyandrous  or  icofandrous  flowers.  If,  indeed, 
there  be  no  miftake  in  the  author's  account  of  the  Jlamns  in 
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his  Siixbt  it  cannot  belong  to  the  natural  order  we  have 
guefled,  nor  are  we  able  to  form  any  further  conjeAure  on 
the  fubjefl. 

ST.  LAWRENCE  County,  in  Geography,  a  county 
of  New  York,  ereded  in  March  1802  ;  bounded  on  the 
N.  W.  by  the  river  St.  Lawrence,  and  the  Britifh  polTelfions 
in  Canada ;  E.  by  Franklin  county ;  S.  by  Montgomery  and 
Herkimer  coimties  ;  S.W.  by  a  fmall  corner  of  Herkimer 
county,  and  by  Lewis  and  Jefterfon  counties.  Its  extent  on 
the  St.  Lawrence  is  6^\  miles,  in  a  right  line  5  the  E.  line 
is  61  miles,  the  S.  line  26,  and  the  S.W.  43  miles ;  fo  that 
it  has  an  area  of  about  2000  fquare  miles.  It  is  (ituated 
between  44**  5'  and  45°  N.  lat.,  and  30°  and  i^  50*  W.  lon^. 
from  New  York.  Its  number  of  towns  is  12,  the  capi- 
tal being  Ofwegatchie,  2 1 2  miles  from  Albany  ;  its  popu- 
lation confifts  of  7894  perfons.  The  foil  is  principally  fand 
or  loam,  thickly  wooded  with  maple,  beech,  a(h,  tilia  or 
bafs  wood,  butternut,  elm,  and  groves  of  white  and  yellow 
pines  :  it  is  not  mountainous  nor  even  hilly  ;  it  is  well  wa- 
tered by  fprings  and  ftreamlets,  waftied  on  the  N*W.  for 
an  extent  of  75  miles  by  the  St.  Lawrence,  and  penetrated 
by  many  navigable  rivers.  In  the  fouthem  part  are  fmall 
lakes.  This  county  fends  one  member  to  the  houfe  of 
affembly. 

STOJE»  5-o«(,  in  Antiquity,  the  porticoes  at  Athens. 
Thefe  were  full  of  exedrae,  f|ei^a(,  and  fide  buildings,  fur- 
niihed  with  feats  fit  for  ftudy  or  difcourfe.  Here  it  is  pro- 
bable philofophers  and  their  fcholars  ufed  to  meet.     See 

ExEDRiE. 

STOAKED,  in  a  Ship.  When  the  water  in  the  bottom 
cannot  come  to  the  well  of  the  pump,  they  fay,  thejlnp  is 
ajioak,  or  Jloaked:  fo  they  fay  alfo,  the  Umber-boles  are 
Jhaked,  when  the  water  cannot  pafs  through  them  ;  and  that 
the  pump  is  Jloaked,  when  fomething  is  got  into  it  which 
choaks  It  up,  fo  that  it  will  not  work. 

STOAT,  in  Zoology,  the  name  ufed  by  many  for  the 
animal  whofe  flcin  is  the  ermin.     See  Ermineum  Animal. 

STOBiEA,  in  Botany,  a  Cape  genus  of  Thunberg's, 
doubtlefs  natned  in  honour  of  Dr.  Stobaeus  of  Lund,  one 
of  the  earlieft  patrons  of  the  great  Linnseus,  and  a  pradical 
naturalift  ;  fee  Linnjeus. — Thunb.  Prodr,  part  2,  praef. 
Willd,  Sp.  PI.  V.  3.  1703. — Clafs  and  order,  Syngenefia  Po- 
lygamia-aqualis.  Nat.  Ord.  Compo/it£  capitata,  Linn.  Cina^ 
rocephala,  Jufl*. 

Efl*.  Ch.  Receptacle  hifpid,  cellular.  Seed-down  chaffy. 
Corolla  uniform.  Calyx  imbricated,  with  fpinous-toothed 
fcales. 

This  genus  confifts  of  nine  fpecies,  all  natives  of  the 
Cape  of  Good  Hope,  only  one  of  which  had  previoufly 
been  defcribed  by  Linnaeus.  With  this  original  fpecies^ 
Carlina  otraQyloides  of  the  Anutnitates  Academics,  v.  6.  96, 
the  younger  Linnaeus  confounded  two  other  very  di(tin€k 
plants,  which  are  perhaps  the  S.  glabrata  and  rigida  of 
Thunberg.  The  fpecific  characters  of  this  writer  are  too 
fiiort  and  incomplete  to  determine  the  point ;  and  we  muft 
content  ourfelves  with  giving  all  the  information  he  has 
afforded. 

1.  S.  glabrata.  Thunb.  Prpdr.  141.  Willd.  n.  i.— 
**  Leaves  heart-fhaped,  clafpingthe  ftem,  oblong,  fmooth." 
— We  (hould  rather  have  faid  "  leaves  oblong,  fmooth ; 
clafping  the  ftem  with  their  heart- (haped  bafe,"  which  is  the 
cafe  with  both  the  uncertain  fpecies  alluded  to  above. 

2.  S.  carlinoides.  Thunb.  ib.  Willd.  n.  2.—**  Leaves 
heart -(haped -oblong,  fmooth,  with  runcinate  fpinous  teeth." 

3.  S.  OtraQyloides.  Thunb.  iS.  Willd.  n.  3.  (Carlina 
2itra6iyloide8  ;  Linn.  Sp.  PI.  1161.  Ana.  Acad.  v.  6.96. 
C.  polycephalos,  polyacantho  vulgari  fimilis,  aethiopica ; 

-       Pluk, 
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Pink.  Almagr.  S6.  Pbyt.  t.  37).  f.  4.  bad.  Z.Mff.}— Stem 
fcarcely  branched.  Leaves  woolly  beneath ;  the  lower  ones 
ftalked ;  upper  fefiile»  with  fpinous teeth.— -The  rootle  ftrong 
and  woody.  Stenu  erefl^  four  or  five  inches  high,  round» 
woolly,  leafy,  (lightly  branched,  bearing  two  or  three  ter- 
mmal  yellow^0«;^x.  Leaves  numerous,  all  fmooth  above ; 
white  and  cottony  beneath ;  thofe  of  the  ftem  ovate»  fringed 
with  parallel  fpinous  teeth.  BraQeas  fimilar  to  the  upper 
leaves,  but  with  more  of  a  ftrong,  fpinous  point.  This  is 
cortainly  the  plant  defcribed  in  the  Amaniiatesi  from  whence, 
with  a  fmall,  but  important  omiffion  of  the  word  fubf  the 
character  was  copied  into  the  Sp.  PL  Ltnnseus  juftly 
finds  fault  with  Plukenet's  figure,  which  indeed  appears 
more  like  what  we  take  to  be  S.  rigidaj  our  fixth  fpecies  ; 
aad  hence  probably  the  younger  Linnzus  was  led  to  mark 
this  latter,  in  his  herbarium,  as  Cariina  atraSylotdes^  after 
effacing  the  name  t>f  the  true  one*  But  in  doing  this,  he 
confounded  with  the  former  a  third  very  diilind  plajdt,  either 
Stoiea  gla^ata  or  carRmndes  of  Thunberg,  his  definition 
will  not  allow  us  to  decide  which. 

4.  S.  decurrent*  Thunb.  ib.  Willd.  n.  4. — "  Leaves  de- 
current,  fmooth,  cut,  pinnatifid,  fpifious/' 

5*  S.  lanata.  Thunb.  ib.  WiUd.  n.  5-—**  Leaves  de- 
current,  ovate,  fpinous,  downy." 

6.  S.  ripda*  Thunb.  ib.  Willd.  n.  6. — **  Leaves  heart- 
fhapcd,  pinnatifid,  fpinous,  downy.'* — Plukenet's  t.  273. 
f.  4.  bears  moft  refemblance  to  what  we  fuppofe  to  be  this 
fpecies.  The  ^em  in  our  fpecimen  is  ftout,  ereft,  furrowed, 
purplifti,  leafy,  fmooth.  Leaves  oblong,  three  or  four 
inches  in  len^^h,  reticulated,  clothed  with  a  deciduous  cot- 
tony web,  pinnatifid,  with  radiatingr  fpinous  lobes ;  heart- 
(haped,  and  clafping  the  ftem,  at  the  bafe,  with  radiating 
fpines.  Flowers  three  or  more  at  the  top  of  the  ftem,  large, 
apparently  yellow.  Cafyx-fiaUs.  numerous,  lanceolate, 
fpreading,  ribbed^  fringed  about  the  lower  part  with  fine 
briftly  prickks,  and  tipped  with  a  ftrong  thorn.  Florets 
very  numerous,  deeply  five-cleft,  with  a  roughifh  angular 
tube.  Seeds  crowned  each  with  numerous  obovate  chafiFy 
fcales. 

7.  S.  hetentphylla.     Thunb.  ib.     WiUd.  n.  7 «  Leaves 

downy ;  the  lowcrmoft  undivided ;  upper  ones  lyrate.** 

8.  S.  finfuaijula.  Thunb.  ib.  WiUd.  n.  8.— «« Leaves 
downy,  pinnatifid ;  fegments  ovate,  fpinous  on  the  upper 
fide  and  at  the  extremity.'' 

9«  S' fianata.  Thunb.  ib.  Willd.  n.  9. — *<  Leaves 
downy,  pinnatifid ;  fegments  linear,  terminated  by  a  fpine." 
<— Whether  the  leaves  be  really  pinnate,  or  only  pinnatifid, 
cannot  be  afcertaiued  from  Thunberg's  words,  nor  have  we 
feen  any  thing  that  can  with  certainty  be  referred  to  the  pre- 
fent  fpecies. 

8T0BJEUS,  JoANNKS,  in  Bhgrafiyf  a  Greek  writer, 
fuppofed  to  have  flouriflied  in  the  beginning  of  the  fifth 
centuiy,  about  A.D.  405,  was  the  author  of  feveral  works, 
■one  of  which  have  come  entire  to  modern  times,  except  the 
fragments  of  a  coUedion  of  extracts  from  ancient  poets  and 
phUofophers.  Thefe  have  been  publiflied  at  various  times^ 
under  the  titles  of  «*  Eclogsf,"  **  Sententiae,"  and  "  Ser- ' 
mones."  The  **  Sentential'' were  pubUflied  bv  Gefher  with  a 
Latin  verfion,  Tigur.  1659,  fol.;  and  Grotmsgave  an  edi- 
tion of  ^*  Di£ta  roetarum  apud  Stobacum,"  Gr.  and  Lat. 
Paris,  1625, 4to.  The  lateft  edition  of  Stobxus  is  that  en- 
titled <*  Sermones,"  Lipf.  1 797.  The  writer  feems  to  have 
been  a  mere  compiler.  Fabricius  thinks  that  he  was  not  a 
Chriftian,  fincc  his  extraAs  are  exclufivdy  from  heathen  au- 
thors.    Fab.  Bibl.  Grace. 

6T0BDUNE,  in  Geogre^p  a  mountain  of  Scotland, 
to  the  county  of  Perth  (  25  miks  W.  of  Crieff* 
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STOBER,  a  river  of  Silefia,  which  runs  into  the  Elbe ; 
6  miles  below  Brieg. 

STOBERA,  in  Andaii  GeogriMyf  a  town  of  Indiat 
which  belonged  to  the  people  caUed  Ichthyophagi. 

STOBI,  a  town  of  Macedonia  Salutaris,  which  fuc- 
ceeded  that  of  Pelagonia,  as  the  metropolis  of  this  province. 
It  was  colonized  by  the  Romans.     Plmy. 

Stobi,  in  Geograpfyf  a  town  of  European  Turkey,  ia 
Macedonia ;  42  miles  N.  of  Edeffa. 

STOBORRHUM,  or  Stoborum  PromotUorium,  (Mers- 
el-Berber,)  in  jfncieni  Geography^  a  promontory  of  Africa 
Propria^  upon  the  coail  of  tne  gulf  of  Numidia,  between 
the  promontory  Hippus  and  the  town  of  Aphrodifium. 

STOBREZ,  in  Geography,  a  fmall  fea-port  of  Dainm. 
tia,  near  the  coaft  of  tM  Adriatic,  on  the  fcite  of  the  an- 
cient Epetium,  a  colony  of  the  Ifiei ;  the  ruins  are  ftiU  yifi. 
ble ;  4  miles  £.  of  Spalatro. 

STOC  atid  Stovdy  in  our  Old  Writers^  a  forfeiture  where 
any  one  is  taken  carrying  JtifkUs  and  paMum  out  of  tlie 
woods;  for  Jioc  &gni6mjlichf  znAJlovu^  pabulum* 

STOCK,  in  Commerce,  a  fund  raifed  by  a  commercial 
company ;  or  a  principal  fum  of  property  employed  in 
trade. 

Stock,  in  Book-keeping,  denotes  the  owner  or  owner*  of 
the  books. 

Stocks,  or  PubRc  Funds,  are  the  loans  advanced  to  go- 
vernment, for  which  intereil  is  regrularly  paid,  from  revenues 
fet  apart  for  the  purpofe.     This  mode  of  raifing  fillies  by 
levymg  taxes  for  the  payment  of  intereft,  is  called  the  *<  fua<^ 
ing  fyftem,"and  the  loans  thus  raifed  conftitute  the**  national 
debt."  ( See  PuUk  Funds  and  National  Debt.  )  The  debu 
of  government  differ  from  other  contrads  in  this,  that  the 
public  creditor  can  claim  only  his  intereft :  he  may,  how- 
ever, fell  his  ftock,  that  is,  he  may  transfer  his  claim,  and 
thus  obtain  his  capital,  more  or  lefs,  according  to  the  price 
of  ftock,  which  fluAuates  from  vnrious  caufes.     The  dif- 
ferent funds  or  ftocks  are  varioufly  denominated,  according 
to  the  terms  on  which  they  were  eftabliftied.     Thus,  fome 
are  called  the  3  per  cents.,  fome  the  4  per  cents,,  others  the 
g  per  cents,,  &c.     And  the  manner  of  buying  ftock  is  to 
give  a  fpecific  fum  for  a  nominal  iiundred :  f.  g,  if  the  price 
of  the  3  per  cents,  be  60/.,  this  fum  is  paid  for  loo/.  ftock, 
which  yields  a  dividend  of  3/.  a  year,  that  is  ;  per  cent,  per 
annum;  for  at  the  fame  rate  of  3/.  for  60/.,  100/.  would 
yield  5/.     When  ftocks  are  low,  the  intereft  is  high  ;  and 
wee  verjd.     In  fome  funds  there  is  a  higher  intereft  than  in 
others,  and  this  is  chiefly  owing  to  the  preference  given  to 
that  itock  which  is  moft  marketable,  or  the  leait  bkely 
to  be  redeemed  ;  for  government  has  an  option  to  pay  off  or 
redeem  certain  loans,  when  an  advantage  may  be  made  by 
fuch  redemption.     New  loans  are  paid  by  inftalments  of  10 
or  15  per  cent,  at  ftated  periods,  and  they  generally  compre-> 
bend  different  kinds  of  ftock,  which  together  are  called 
**  omnium."     If  thefe  be  difpofed  of  feparately,  before  all 
the  inftalments  are  paid,  the  different  articles  are  called 
**  fcrip.'*  an  abbreviation  for  fukjcnption.   In  raifing  loans,  n 
douceur  is  fometimes  given  by  government  of  an  annuitr  for 
a  limited  time :  fuch  are  called  **  terminable  annuities,''  and 
*f  irredeemable ;"  but  the  rs^rular  ftocks,  on  which  the  ann- 
mon  intereft  is  paid,  are  caUed  **  perpetual  annuities,*'  and 
alfo  •< redeemable."  Loans  are  called  a  **  funded  debt,'^  ijrheii 
taxes  are  appropriated  for  paying  the  intereft :  but  fumn 
raifed  for  which  no  fuch  profifion  is  yet  made,  are  called  the 
**  unfunded  debt."     Of  this  latter  defcription  are  ezche* 

auer,   navy,  viAualling,   and  ordnance  bills,   which    are 
Fued  by  thefe  different  offices,  and  bear  sn  intereft  until 

ther 
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^f  are  paid  off.  The  intereft  it  aoftly  %JL  or  3|</.  per 
day  for  every  loo/. 

Stock,  d^itaL    See  Cavit ALfVid  Stock  Jiifra. 

SrocK-BrAers*    See  Bbokkrs. 

SrocK-Exchange  Ftrndf  an  inftitution  formed  in  the  year 
itoiy  for  the  relief  of  the  decayed  members  of  the  Stock- 
exchange  and  their  unprotected  familie&i  The  annual  fub- 
Icnption  it  one  guinea,  and  that  for  life  is  lo  guineas.  The 
annual  relief  doet  not  exceed  40/.  to  any  applicant :  dooa- 
tJODS  are  reitn6fced  to  200/.  Perfons  receiving  any  annual 
aUowance  are  ineligible ;  and  the  allowance  may  be  with- 
drawn if  the  party  is  no  longer  deferving,  or  if  his  circum- 
ftaocea  have  improved  fo  that  he  ceafes  to  be  aa  obje&  of 
charity. 

STOCK'JoUmg  denotes  the  praCkice  of  trafficking  in  the 
public  fundsy  or  of  buying  and  felling  ftock  with  a  view  to 
Its  rife  and  fall.  The  term  is  commonly  appfied  to  the  ille- 
gal pradice  of  buying  and  felling  ftock  for  time*  or  of  ac- 
counting for  the.  differences  in  the  rife  or  fall  of  any  particu- 
lar ftock  for  a  ftipulated  time,  whether  the  buyer  or  feller 
be  poifefled  of  any  fuch  real  ftock  or  not.  This  is  that 
gaaMng  at  the  Stock-exchange,  which  ruins  numbers  of 
people  every  year,  and  which  is  injurious,  in  a  variety  of  re- 
fpe^Sy  to  individuals  and  the  public.  Tranfa^ons  of  this 
kind  are  declared  to  be  illegal  by  an  aA  of  parliament  <<  to 
prevent  the  iniquitous  praaice  of  ftock-jobbing,''  and  no 
debt  accruing  from  ftock-jobbing  accounts  is  recoverable  at 
hw.  (7  Geo.  I.  A.D*  I734.)  The  broker  who  is  unable  or 
unvrilHng  at  the  fettling  day  to  pay  for  himfelf  or  his  prin- 
cipal the  difference,  becomes,  in  the  cant  language  ox  the 
Stock-exchange,  a  *<  lame  duck,''  fo  that  he  can  no  longer 
ficquent  the  houfe,  nor  do  any  more  buiinefe  on  credit, 
with  his  brethren.  A  ftock-jobber,  who  has  bought  ftock 
br  time*  which  he  never  intended  to  take,  is  called  at  the 
Stock-exchange  a  **  bnll"  laden  with  a  burden  which  he 
wiihes  to  (hake  off.  On  the  contrary,  he  who  has  fold, 
upon  fpeculation,  what  he  does  not  poifefs,  and  confequently 
cannot  transfer,  is  called  a  '<  bear,"  eager  and  hungry,  and 
tryinj;^  to  devour  the  property  of  others.  The  firft  of  thefe 
parties  wants  the  fund  he  has  bought  to  rife,  that  he  may  fell 
the  fame  fum  at  an  advanced  price,  and  receive  a  profit, 
which  ft  called  the  <*  difference."  It  is  this  man's  intereft  to 
propagate  falfe  intelligence  in  time  of  war,  of  victories,  ne- 
gociationt  for  peace,  &c.  The  bear,  on  the  contrary,  will 
endeavour  to  obtain  falfe  news  of  defeats  by  fea  and  land,  in 
grder  to  lower  the  price  of  the  fund  he  has  fold  on  fpecula- 
tion, that  he  may  have  an  opportunity  of  buyin?  the  fame 
liun  at  a  lower  price,  and  thereby  receiving  a  pront.  Thus, 
by  the  various  arts  of  the  ftock-jobbers,  real  property  is 
aSeded,  and  the  rife  or  fall  of  the  fundt  is  regulated  by  the 
jobbing  accounts  at  the  Stock-exchange.  The  greateft  part 
of  the  national  debt,  confifting  of  3  per  cent,  confol.  an- 
BUfties,  in  which  moft  bufinefs  is  daily  tranfa^ed,  the  mateft 
jobbing,  and  the  moft  frequent  variations,  happen  in  that 
hind.  All  ranks  of  people,  and  perfons  of  both  fexes,  en- 
gage more  or  lefs  in  ftock-jobbing,  often  through  the  pcr- 
fnaiioD  of  their  brokers ;  efpeciaUy  if  they  are  known  by 
transferring,  or  by  purchafing,  to  have  coniiderlible  pro- 
perty^ in.  the  funds.  But  foreigners  invefted  with  public 
chara<riers,  and-perfons  conne^ed  with  them,  have  the  beft 
opportunities  or  playing  a  fure  game,  by  means  of  early 
intelligence ;  and  fo  they  generally  carry  their  gains  out  of 
the  country :  this  is  a  great  evil.  Commerce  likewtfe  fuffers 
confiderably  by  ftock-jobbing,  for  tradefmen  are  tempted, 
Vt  the  hope  of  more  rapid  profits  than  any  they  can  make 
hi  the  ordinary  -way  or  bufinefs,  to  frequent  the  Stock- 
adiange ;  and  not  being  in  thefecrtt  of  obtaining  true  in* 
Vox..  XXXIV. 
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teffi^ce  refpeding  public  affairs,  they  lofie  mftead  af 
gaining,  and  too  often  become  fraudulent  bankrupts*     See 

$tOck-DKO%XBi. 

Stock,  in  jigricuhuref  a  term  fignifying  any  fort  of 
crop,  or  other  lund  of  farm  property.  AH  kindt  of  ftock 
of  this  nature  fiiould  conftantly  be  well  fuited  and  adapted 
to  the  fize,  quality,  and  nature  of  the  farms,  fo  far  efpei 
cially  as  relates  to  tools,  machinery,  crops,  and  the  different 
forta  of  animals  which  are  to  be  kept  and  employed  upoQ 
them,  whatever  this  fort  may  be;  as,  upon  this  being 
nicely  and  properly  adjufted,  a  great  deal  in  their  economy 
and  utility  depends.  It  has  now  been  long  we&  known  that 
very  great  advantages  refult  to  the  farmer,  from  his  thut 
accurately  fuiting  his  crops  and  live*ftock  of  different  kindS| 
as  well  as  other  things,  to  the  ftate,  qualities,  and  circum- 
ftances  of  his  lands ;  aa  they  are  found  to  be  gpneatly  tn« 
fiuenced  by  them,  and  of  courfe  to  be  much  benefited^ 
where  fuch  a  corred:  attention  is  had  to  the  matter. 

This  has  fometimes  the  terms  oi  farm  and  farming  ftock 
applied  to  it,  by  different  vmtert  on  hufbandry. 

Stock,  Zm,  that  kind  which  comprehends  all  forts  of 
domeftic  aninuds.     See  \»n^f^toeh 

Stock,  Lrw^  Choke  of  Foodfor^  the  particular  feleAioi^ 
or  choice  of  that  fort  to  which  they  are  attached,  as  being 
the  moft  agreeable  to  them.  The  attachment  or  diflike  to 
a  particulsor  kind  of  food,  as  (hewn  by  animals,  however, 
it  is  faid,  affords  no  fort  of  proof  of  its  nutritive  properties 
or  powers ;  as  different  forts  of  neat  cattle,  fheep,  and  other 
animals,  at  firft  refnfe  linfeed  cake,  which  is  well  known  to  be 
one  of  the  moft  nourifliing  and  fattening  fubftancet  on  which 
they  can  be  fed ;  and  mt  fame  it  probably  the  cafe  with 
fome  other  matters  ufed  as  food  of  animals. 

The  writer  of  the  late  work  on  <*  Agricultural  Che* 
miftry"  has  giren  the  following  remarks  on  the  fele6bion  or 
choice  of  different  kinds  of  common  food,  by  (heep  and 
cattle,  on  the  authority  of  Mr.  G.  Sinclair,  the  grardener 
to  his  grace  the  duke  of  Bedford,  at  Wobum  Abbey* 
With  lefpeft  to  rye-grafs  (lolium  perenne),  fheq>,  it  it 
(aid,  eat  this  grafs,  when  it  is  in  the  early  ftage  of  its 
growth,  in  preference  to  moft  others ;  but  after  the  feed 
approaches  towards  perfe^ion,  they  leave  it  for  almoft  any 
other  kind.  A  field  in  the  park  at  the  above  place  wat 
laid  down  in  two  equal  parts,  one  part  with  the  above  graft 
and  white  clover,  and  the  other  with  cock's-foot  and  red 
clover.  From  the  fpring  till  midfummer,  the  flieep  kept 
almoft  conftantly  on  tlie  rye-grafs  part ;  but  after  that  time 
they  left  it,  and  adhered  with  equal  conftancy  to  the  cock's* 
foot  part,  during  the  remainder  of  the  fealon.  In  regard 
to  the  cock's- foot  grafs  (da6tylis  glomerata)j^xen,  horfetf 
and  (heep,  are  ftated  to  eat  this  grafs  readily!  The  oxen 
continue  to  eat  the  ftraws  and  flowers,  from  the  time  of 
flowerinr  until  the  time  of  perfecting  the  feed.  This  wat 
exemplified  in  a  remarkable  and  ftriking  manner,  in  the  field 
juft  alluded  to.  The  oxen  generally  kept  to  the  cock's-foot 
and  red  clover,  and  the  (heep  to  the  rye-grafs  and  white 
clover.  In  the  experiments  publi(hed  in  the  *<  Amcenitatet 
Academics,"  by  the  pupils  of  Linnaeus,  it  is  alTerted,  it  it 
faid,  that  this  grafs  is  reje^ed  by  oxen.  The  above  faft^ 
however,  is  in  contradiction  of  it.  As  to  the  grafs  which 
is  ufually  known  by  the  title  of  meadow  fojt-tail  grafs 
(alopecurus  pratenfis),  (lieep  and  horfes  feem,  it  is  faid,  to 
have  a  greater  reli(h  for  it  than  oxen.  It  delights  in  a  foil 
of  intermediate  quality  as  to  moifture  and  drynefa,  and  is 
very  produ6Uve.  In  the  water-meadow  at  Prieftley,  near 
the  above  pkce,  it  conftitutes,  it  is  remarked,  a  confider- 
able  part  of  the  produce  of  that  excellent  meadow.  It 
there,  it  it  faid,  invariably  keeps  poflefSoa  of  the  top  of 
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Ae  ridgesy  extending  generally  about  fix  feet  from  each 
fide,  of  the  water-coune :  the  fpace  below  that»  to  where 
the  ridge  ends,  is  flocked  with  cock's-footi  the  rough* 
ftalked  meadow  grafs,  the  meadow  fefcue>  the  hard  fefcue^ 
the  affroftis  ftolonifera  and  paluftris,  with  the  fweet*fcented 
Temaigrafst  and  a  fmall  admixture  of  fome  other  kindf. 
In  fpeaking  of  the  nature  of  the  meadow  cat's-tail  grafs 
(phleum  pratenfe),  it  is  faid  that  it  is  a  grafs  which  is 
eaten  without  referve  by  oxen^  (heep,  and  horfes.  It  is 
noticed,  that  it  has  been  faid  by  do£lor  Pulteney,  that  it  is 
difliked  by  fheep  ;  but  that  in  paftures  where  it  aboundsy  it 
does  /not  appear  to  be  reje6ied  by  thefe  animals,  but  to  be 
eaten  by  them  in  common  with  fuch  others  as  are  growing 
iRTith  it.  In  refpedl  to  the  fiorin  grafs  (agroftis  ftolo^iifera), 
in  the  experiments  detailed  in  the  Amoenitates  Acadcmicact 
it  is  faid  that  horfes,  flieep,  and  oxen,  eat  it  greedily.  On 
the  duke  of  Bedford's  farm  at  Maulden,  fiorin  hay  was 
placed  in  the  racks  before  horfes,  in  fmall  diftin6l  quan- 
tities, alternately  with  common  hay ;  but  no  decided  pre- 
ference for  either  was,  it  is  faid,  manifefted  by  the  horfes 
in-  this  trial.  But  that  cows  and  horfes  prefer  it  to  hay» 
when  in  a  green  ftate,  feems  fully  proTed,  it  is  thought,  by 
Dr.  Richardfon,  in  his  feveral  publications  on  fionn ;  and 
of  its  produdtiye  power  in  England,  which  has  been  doubted 
by  fome,  there  are  fatisfa^ory  proofs.  Lady  Hardwicke 
has  given  an  account  of  a  trial  of  this  grafs,  it  is  obferved, 
wherein  twenty-three  milch-cows,  and  one  young  horfe,  be- 
fides  a  number  of  pies*  were  kept  a  fortnight  on  the  pro- 
duce of  one  acre  of  ground.  In  regard  to  the  rough- 
ftalked  meadow-grafs  (poa  trivialis),  oxen,  horfes,  and 
flieep,  eat  it,  it  is  faid,  with  avidity.  Hares  alfo  eat  it ; 
but  they  give  a  decided\  preference  to  the  fmooth-flalked 
kind,  to  v^ich  it  is,  in  many  refpe6ts,  nearly  allied.  Re- 
fpedting  the  fmooth-ftalked  meadow-grafs  (poa  pratenfis), 
oxen  and  horfes  are,  it  is  faid,  obferved  to  eat  it  in  common 
with  others ;  but  (heep  rather  prefer  the  bard  fefcue,  and 
flieep's  fefcue,  which  affeA  a  fimilar  foil.  This,  it  is  no- 
ticed, is  a  fpecies  of  grafs  that  exhaufis  the  foil  in  a  greater 
degree  than  almoft  any  other ;  the  roots  being  numerous, 
and  powerfully  creeping,  become,  in  two  or  three  years, 
oompletely  matted  together:  the  produce  diminifhes,  as 
this  takes  place.  It  grows  conunon  in  fome  meadows,  on 
dry  banks,  and  even  on  walls.  With  refpe6i  to  the  crefted 
dog's-tail  mfs  (cynofurus  criftatus),  the  South-Down 
fheep  and  deer  appear,  it  is  faid,  to  be  remarkably  fond  of 
it.  In  fome  parts  of  Woburn  park,  it  forms  the  principal 
part  of  the  herbage  on  which  thefe  animals  chiefly  browfe ; 
while  another  part  of  the  fame  park,  that  contains  the 
agroflis  capillaris  and  pumilis,  feftuca  ovina,  duriufcula,  and 
cambrica,  is  feldom  touched  by  them.  But  the  Welfh 
breed  of  (heep  almoA  conflantly  browfe  upon  thefe,  and 
neffle^  the  crefted  dog's-tail,  the  rye-grafs,  and  the  rough- 
ftaiked  meadow-grafs.  The  fine,  or  common  bent  grafs, 
(agroftis  vulgaris  or  capillaris,)  is  noticed  to  be  a  very  com- 
mon grafs  on  all  poor,  dry,  fandy  foils.  It  is  not  palatable 
to  cattle,  as  they  never  eat  it  readily,  if  any  other  kinds  be 
within  their  reach.  The  Welfli  fheep,  however,  prefer  it, 
as  has  been  juft  obferved  ;  and  it  is  fiugular  that  thofe  fheep, 
being  bred  in  the  park,  where  fome  of  the  beft  graifes  are 
equally  within  their  reach,  fhould  ftill  prefer  thofe  grraffes 
which  naturally  grow  on  the  Welfh  mountains :  it  would 
feem  to  argue,  it  is  thought,  that  fuch  a  preference  is  the 
cffe^  of  fome  other  caule  than  that  of  habit.  As  to  the 
Iheep's  fefcue  grafs  (feftuca  ovina),  all  kinds  of  cattle  are 
faid  to  reiifh,  and  perhaps  to  have  a  fort  of  preference  for 
it ;  but  it  is  thought  that  it  appears,  from  the  trial  which 
hat  been  m^de  with  it  on  clayey  foils,  that  it  continues  but 
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a  (hort  time  in  pofTeffion  of  fuch  kinds,  being  foon 
powered  by  the  moft  luxuriant  foru.  It  is  fuggefted,  that 
on  dry  fhafto^  foils,  which  are  incapable  of  producing  the 
larger  kinds,  this  fhould  form  the  principal  crop,  or  rather 
the  whole ;  for  it  is  feldom  or  ever,  in  its  natural  ftatCf 
found  intimately  mixed  with  others,  but  by  itielf.  Re« 
guarding  the  hard  fefcue  grafs  (feftuca  duriufcula),  it  is  no- 
ticed, that  it  is  certainly  one  of  the  beft  of  the  dwarf  forts 
of  graifes.  It  is  grateful  to  all  kinds  of  cattle :  hares,  too^ 
are  very  fond  of  it ;  they  cropped  it  clofe  to  the  roots,  and 
neglected  the  fheep's  fefcue,  and  the  feftuca  rubra,  which 
were  contiguous  to  it.  It  is  prefent  in  moft  good  meadows 
and  paftures,  it  is  faid.  The  meadow  fefcue  grafs  (feftuca 
pratenfis),  is  a  grafs,  it  is  faid,  which  is  feldom  abfent  from 
rich  meadow  and  pafture  lands,  and  which  is  obferved  to 
be  highly  grateful  to  oxen,  fheep,  and  horfes,  particularly 
the  rormer.  It  may  poffibly  be  preferred  to  fome  other 
graffes  by  thefe.  It.  is  noticed  as  appearing  to  grow  moft 
luxuriantly,  when  combined  with  the  hard  fefcue,  and  the 
rou^h-ftalked  meadow-grafs.  The  tall  oat-grafs  (avens 
elatior)  is  alfo  noticed  to  be  a  very  produ^ive  grafs,  which 
is  frequent  in  meadows  and  paftures,  but  which  is  difliked 
by  cattle,  particularly  by  horfes.  This  perfedly  agrees, 
it  is  thought,  vnth  the  fmall  portion  of  nutritive  matter 
which  it  affords.  It  is  faid  that  it  feems  to  thrive  beft  on  a 
ftrong  tenacious  clay.  The  yellow  oat-grafs  (avena  fla- 
vefcens)  is  likewife  a  grafs  which,  it  is  faid,  feems  partial 
to  dry  foils  and  meadows,  and  which  appears  to  be  eaten  by 
fheep  and  oxen  equally  with  meadow  barley,  crefted  dog's- 
tail,  and  fweet-fcented  vernal  graffes,  which  naturally  grow 
in  company  with  it.  It  is  noticed,  that  it  nearly  dou'bles 
the  quantity  of  its  produce,  by  the  application  of  calcareous 
manure  to  the  land  on  which  it  grows «  The  meadow  foft 
grafs  (holcus  lanatus)  is  a  very  common  grafs,  it  is  faid» 
and  grows  on  all  foils,  from  the  richeft  to  the  pooreft.  it 
is  noticed  to  afford  an  abundance  of  feed,  which  is  light, 
and  eafily  difperfed  by  the  wind.  It  appears  to  be  generally 
difliked  by  all  forts  of  cattle.  The  produce  of  it  is  not  fo 
great,  it  is  faid,  as  a  view  of  it  in  the  fields  would  indicate  ; 
but  being  left  almolt  entirely  untouched  by  cattle,  it  ap- 
pears  as  the  moft  produdive  part  of  the  herbage.  The 
hay  which  is  made  of  it,  from  the  number  of  downy  hairs 
which  cover  the  furface  of  the  leaves,  is  foft  and  fpongy, 
and  difliked  by  cattle  in  general.  And  the  laft,  or  the 
fweet-fcented  vernal  grafs  (anthoxanthum  odoratum),  is 
faid  to  be  eaten  by  horfes,  oxen,  and  fheep ;  though  in  paf- 
tures, where  it  is  combined  with  the  meadow  fox-tail  and 
white  clover,  the  cock's-foot,  and  the  rough-ftalked  mea^ 
dow  graffes,  it  is  left  untouched,  from  which  it  would  feem 
unpalatable  to  cattle.  It  is  noticed,  that  Mr.  Grant  of 
Leighton,  in  the  fame  diftri6i  as  the  above  place,  laid  down 
one  half  of  a  field  of  confiderable  extent  with  this  grafs, 
combined  with  white  clover ;  the  other  half  of  the  field  with 
fox-tail  and  red  clover.  The  fheep  would  not  touch  the 
fweet-fcented  vernal,  but  kept  conftantly  upon  the  fox-taiL 
The  writer  faw  the  field,  when  the  graffes  were  in  the 
higheft  ftate  of  pcrfedion,  and  hardly  any  thing  could  be 
more  fatisfa^ory.  Equal  quantities  of  the  feeds  of  white 
clover  were  fown  with  each  of  the  graffes ;  but  from  the 
dwarf  nature  of  the  fweet-fcented  vernal  grafs,  the  clover 
mixed  with  it  had  attained  to  greater  luxuriance  than  that 
mixed  with  the  meadow  fox-tail. 

This  is  perhaps  nearly  the  whole  of  what  has  yet  been 
done  on  this  interefting  lubjed,  which  is  important  in  feveral 
refpe^ks ;  as,  though  it  may  not  lead  exadly  to  the  know- 
ledge of  the  difference  in  the  nutrient  properties  or  qualities 
of  different  fubftances  as  the  food  of  bve-ftock  of  the  farm 

kindt 
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Imd,  it  taxf  {em  to  direA  the  proper  and  moft  ufefol    kcepmg  aeeonntt  of  the  fiurm  kind;   bat  for  commoa 


puzzling*  though 

femption  of  the  food*  aa  well  as  probably  be  of  utility  and  lofophical  Italum  mode,  a  fort  of  half  that  method  has  been 

adranta^  in  fome  other  ways.  advifed,  as  both  ufeful  and  unattended  with  either  intricacy 

For  the  nature,  qualities,  and  properties,  of  the  different  or  trouble.     It  is  merely  that  of  creating  or  entering  what 

forts  of  domeftic  animals  which  conftitute  the  li?ing  flock  are  called  ftock  accounts,  in  a  ledger,  without  any  of  the 

of  the  farmer,  fee  LtiyK-SiocL  ufual  connections  by  reference,  common  in  that  method* 

Stock  jfeeowiif  that  fort  of  acf  ount  which  is  kept  of  the  Thus,  it  is  faid,  if  a  farmer  wifhes  to  be  rery  corre^  in  his 

Aock  of  a  farm.     It  is  of  much  utility  and  adrantage  to  the  accounts  of  the  profit  or  lofs,  upon  a  lot  of  Hailed  oxen, 

farmer,  in  many  different  ways,  that  a  corre^  account  of  for  inflance,  or  on  the  crop  of  any  particular  field,  his  beft 

the  different  forts  of  flock  on  the  farm  be  kept  in  a  per-  and  readieft  method  is  to  make  out  an  account,  either  for 

Ie6lly  accurate  and  proper  manner;  as  it  not  only  fhews  the  one  or  the  other,  in  his  ledger,  debtor  and  creditor* 

how  he  ftands  in  refped  to  profit  and  lofs,  but,  in  fome  On  the  debtor  fide  let  him  place  the  cod  or  expence,  in* 

meafure,  dire^s  the  manarement  which  is  the  befl  and  moft  eluding  every  minute  particular ;  on  the  creditor,  the  re* 

proper,  as  well  as  the  molt  beneficial  to  be  followed  in  dif-  turns :  in  courfe,  on  the  fale  of  the  articles,  the  account  it 

wrent  cafes.  clofed,  and  the  balance  demonflrates  the  profit  or  lofs. 

In  order  to  accomplifh  the  bufinefs  in  the  noofl  proper  The  keeping  of  both  a  day-book  and  ledger  is  necefFaij 
Banner,  a  general  floek-book  fliould  be  kept ;  in  which,  for  the  farmer :  the  firft,  in  order  to  ferve  the  purpofe  of  at 
at  the  clofe  of  every  year,  or  at  any  other  more  fuitable  fording  necefl'ary  memoranda,  as  guides  in  the  conducing  of 
period*  fliould  be  entered  the  refult  of  a  full  and  careful  his  bufinefs ;  and  the  latter,  for  mewing  the.general  flate  of 
examination  and  eflimate  of  the  flate,  condition,  and  worth  his  aSurs.  But  he  need  not  be  over  nice  or  ftudious  of  forms, 
of  the  whole  of  the  ftock  and  property  of  every  kind,  as  but  enter  down  in  the  former  whatever  he  may  think  need- 
well  as  of  the  debts  and  credits  which  are  exifting.  Such  ful,  with  the  date ;  as,  befides  other  things,  the  times  when 
a  book  will  at  all  times,  and  on  all  occafions,  be  of  great  the  males  were  put  to  the  females  of  different  forts  of  do- 
value  and  utility  for  the  purpofe  of  referring  to,  and  for  meftic  animals,  as  accidents  are  liable  to  frequently  happen* 
affording  the  necelfary  fatisfadion  how  every  thing  on  the  for  want  of  timely  notice  and  care  about  the  period  of  their 
&rm  is  going  on,  whether  properly  or  improperly.  In  bringing  forth.  It  is  alfo  of  vaft  ufe  to  keep  correal  ac« 
this  intention,  in  the  firft  place,  all  the  different  tradefmen's  counts  of  the  dates  of  different  fowings,  as  well  as  of  the 
accounts  and  charges  are  to  be  got  in,  and  the  ftate  and  various  tranfadions  of  the  tillage  and  other  kinds  on  the 
worth  of  the  houlehold  property  taken,  but  without  any  farm. 

very  great  degree  of  minutenefs  in  this  particular ;  then  In  fa6l,  the  regular  taking  of  the  ftock  of  fanns  annuallyt 

more  particularly  exaft  accounts  made  out  for  the  horfes,  at  fome  certain  period  of  the  year,  and  of  keeping  fair  and 

the  neat  cattle,  the  (heep,  and  other  forts  of  live-ftock,  exad  accounts,  is,  on  the  whole,  when  well  and  perfedly 

with  thofe  for  grain  in  the  ftraw  and  threfhed  out,  for  hay  confidered,  attended  with  far  lefs  trouble  and  inconvenienctt 

and  fodder  of  other  kinds,  for  manure,  for  growing  crops,  than  the  everlafting  puzzle,   confufion,  uncertainty,  and 

for  fallows,  for  timber*wood  and  woods,  for  plougns,  har-  lofs,  of  heedlefs  negligence  in  this  refpe6l,  but  which  is  a 

rows,   carts,   waggons,  hamefs,  traces,  facks,   and  fmall  great  deal  too  common  among  farmers*     Regular  accounta 

UDplementf  of  all  torts ;  concluding  with  the  fituation  and  and  annual  valuation  will,  it  is  faid,  not  only  afford  the 

ftate  of  the  fences  of  adl  kinds,  the  gates,  the  drains,  and  farmer  an  exad  knowledge  of  his  real  fituation,  but  won* 

water-courfes.  Sec. ;  with  eftimates  of  the  neeeffary  repairs  derfuUr  (harpen  and  improve  his  judgment  on  the  real  worth 

which  they  nuv  ftand  in  need  of,  on  the  fide  of  the  pro.  and  value  of'^all  thofe  articles  in  which  he  deals,  or  has  any 

prietor,  as  weU  as  the  tenant.     Such  memoranda  being  at  concern ;  and  in  the  neeeffary  contemplation  of  the  final 

arft  made  out  upon  wafte  paper,  the  particulars  of  them  event,   he  will  have  the  fatisfadion  of  reflecting  that  all 

anaj  afterwards  be  copied  and  entered  into  the  ftock-book,  ftands  fair  for  the  benefit  of  his  family,  and  as  little  liable  af 

in  fuch  a  manner  as  may  be  confidered  neeeffary  in  regard  poflible  to  lofs  or  difpute  in  any  way.' 

to  n^nutenefs.  In  a  fituation  like  that  of  a  tarm,  where  the  whole  home* 

After  the  whole  of  this  fort  of  work  has  been  completely  ftead  or  refidence  is  neceffarily  furrounded  with  different 

and  properly  adjufted,  a  debtor  and  creditor  account  may  forts  of  combuftible  matter,  the  infurance  againft  accidents 

be  made  out  in  the  manner  of  Stoei  Dr,^  and  Contra  Cr*%  by  fire  fhould  never,  on  any  account,  be  negle&ed,  or  put 

the  balance  of  which  will  fliew,  in  an  exad  and  certain  off  for  even  the  (horteft  fpace  of  time.     The  accidents  and 

manner,  the^refent  ftate  and  worth  of  die  farmer's  eftate  deaths  of  different  forts  of  live-ftock  may  likewife  be  pro- 

and  property.  bably  infured  againft,  both  of  which  fhould,  of  courfe,  form 

On  the  debtor  fide  of  this  account  is  to  be  entered  or  accounts  in  the  ftock-book. 

pot  down  all  the  farmer  owes,  beginning  with  rent,  tythe.  Stock,  in  Gardening,     See  Stocks. 

and  taxes,  and  proceeding  with  other  items ;  and  on  the  Stock,  in  Bloek-maUnf^  a  wooden  inftrumtnt  ufed  for 

contra,  or  contrary  fide,  iul  he  poffeffes  of  every  kind,  and  boring  holes,  by  fixing  a  but  in  4ie  lower  end,  and  a  pin  with 

all  which  is  owing  to  him.     Every  thing  is  to  be  rated  at  a  round  head  in  the  oUier  end ;  the  pin  and  tKe  bitt  ferving  as 

what  is  thought  to  be  the  fair  and  juft  worth  or  value  of  it  an  axis  upon  which  to  turn  it« 

at  the  time :  manure,  and  tillage-work  which  has  been  per-  Stock  of  an  jtncboTf  is  compofed  of  two  long  pieces  of 
formed,  are  to  be  valued  at  what  is  the  common  rate  of  the  oak,  tapenng  from  the  middle,  faftened  together  with  iron 
particular  diftridl ;  and  the  com  which  is  not  threftied  out,  hoops  and  tree-nails,  and  fixed  on  the  ftiank  tranfverfely  to 
and  other  fimilar  articles,  are  to  be  taken  by  eftimation  at  the  arms.  Some  anchors  have  iron  ftocks. 
^  fair  rate  which  is  then  to  be  had  for  them.  All  other  STOCK-Shavet  in  Bloci-maiingt  a  large  fliarp-edged  cut- 
things  are  to  be  valued  in  the  fsime  manner.  ting-knife,  with  a  handle  at  one  end,  and  a  hook  at  the 
Taax  are  feveral  different  modes  and  forms  provided  for  other,  by  which  it  hooks  in  an  iron^ftaplci  that  is  driven 

£  e  2  into 
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iiit<>  tn  eliB-block :  it  it  ufed  to  pare  off  the  rough  wood 
from  the  fhellt  of  Uocka*   ftc. 

Stock-F/^9  in  the  FykTrade^  %  name  jriven  to  the 
common  coa-fifli»  when  cured  in  a  particular  manner,  which 
makes  it  neceflary  to  h«it  it  with  fticks  before  it  is  fit  for 
drefiing. 

The  commerce  for  ftock-fifh  is  very  confiderable  in 
Holland^  both  from  the  great  confumption  of  it  in  the 
country,  and  from  their  vidkualling  their  velfels  with  it* 
Bee  C9i/-FifiM£RY. 

STOCK-GWy-FiowiTf  in  BotMny.    See  Chxiranthus. 

Stock  Rod,  in  Geography,  a  rock  on  the  W.  coaft  of 
South  Wales,  in  St.  Bride's  bay. 

STOCKACH,  a  town  of  Germany,  in  the  landgravate 
of  Nellenburg,  of  which  it  was  the  capital ;  15  miles  N.W. 
of  Conftance.  N-  lat.  47^52'.  E.  long.  9°  1'. — Alfo,  a 
mer  of  Germany,  which  rifes  in  the  Undgravate  of  Nellen- 
burg,  and  runs  into  the  lake  of  Conftance,  5  miles  S.£.  of 
Stockach. 

STOCKAU,  a  town  of  Germany,  in  the  principality  of 
Culmbach  ;  5  miles  S.£.  of  Bareuth. 

STOCKBRIDGE,  locally  fituated  in  the  upper  half 
hundred  of  Ring's  Sombourne,  and  divifion  of  Andover, 
Hampftiire,  England,  is  a  fmall  market-town  on  the  eaftem 
fide  of  the  Teft,  and  on  the  road  from  Winchefter  to  Salif- 
bury.  The  population,  according  to  the  report  of  181 1, 
amounted  to  663  inhabitants,  occupying  145  houfes.  A 
new  bridge  was  ered^ed  here  over  the  river  Ted  a  few  years 
iince :  about  two  miles  to  the  weft  ward,  on  Houghton-down, 
if  a  good  race-courfe.  Stockbridge  is  a  borough  by  -pre- 
fcription,  and  its  government  is  vefted  in  a  bailiff,  who  is  the 
returning  officer,  a  conftable,  and  a  fergeant  at  mace.  This 
place  fends  two  members  to  parliament,  which  privilege  was 
firft  poffelTed  at  the  commencement  of  the  reign  of  queen 
£hzabeth ;  ftnce  which  time,  the  members  and  voters 
have  frequently  been  cited  before  the  houfe  of  commons  for 
corruption  and  bribery.  This,  indeed,  is  one  of  thofe 
boroughs  which  has  brought  the  Enffliih  reprefentative  fyf- 
tem  into  frequent  and  fevere  reproach.  The  tngeniouB  and 
learned  fir  Richard  Steele  was  eleded  one  of  the  members 
for  this  borough  in  the  time  of  queen  Anne  ;  and  obtained 
his  ele£bon  by  fticking  a  large  apple  full  of  guineas,  and 
declaring  it  mould  be  the  prize  of  that  man  whofe  wife 
fliould  firft  be  brought  to  bed  after  that  day  nine  months. 
The  two  members  are  now  elected  by  57  voters,  who  receive, 
according  to  Oldfield,  60/.  a  man.  ( See  a  particular  ac- 
count in  the  Reprefentat.  Hift.  vol.  i.  part  ii.  p.  507. )  The 
right  of  ele6iion  is  in  the  inhabitants  paying  the  church  and 
poor  rates.  A  weekly  market  is  held  here  on  Thurfday  ; 
and  here  are  three  annual  fairs.  It  is  66  miles  W.S.W. 
from  London,  and  15  E.  from  SaliA)ury.  The  parifh  of 
Stockbridge  contains  the  borough,  and  Stockbridge-ftreet, 
adias  White-ftreet. — Beauties  of  England  and  Wales,  vol.  iv. 
by  J.  Britton  and  E.  W.  Brayley.  Oldfield's  Reprefentative 
Hiftory,'  vol.  i.  part  ii. 

Stockbridge,  a  townftiip  of  America,  in  Windfor  county, 
and  ftate  of  Vermont,  fituated  on  White  river,  and  contain- 
ine  700  inhabitants. — Alfo,  a  poft-town  in  the  ftate  of 
Maifachufetts,  and  county  of  Berkfhire,  44  miles  W.  by 
N.  from  Springfield.  This  is  the  chief  townfliip  of  the 
county,  incorporated  in  1739,  ^"^  containing  1372  in- 
habitants. 

Stockbridge,  fFtfi,  a  town  of  Mafiachufetts,  in  Berk* 
fliire  county,  containing  1049  inhabitants. 

Stockbridge,  Newj  a  tra6l  of  land,  fix  miles  fquare,  in 
the  S.E.  part  of  Oneida  Refervation^  in  the  ftate  of  New 
York|  inhabited  by  about  300  ladtansi  who  fome  years  ago 
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reimyved  from  Stockbridge,  in  Mafiachnfetta,  and  from  tbia 
circumftance  are  caJled  the  "  Stockbridge  Indians."  They 
are  an  induftrious  people,  and  are  employed  in  agriculture, 
and  in  breeding  of  cattle  and  fwine. 

STOCKDALE'a  Harbour,  a  bay  of  the  North  Pa- 
cific  ocean,  in  Prince  William's  Sound,  on  the  W.  coaft  of 
America.     N.  lat.  60®  50'.     W.  long.  148^ 

STOCKDORF,  a  town  of  Sweden,  in  the  province  of 
Smaland  ;  54  miles  N.  W.  of  Calmar. 

STOCKEM,  a  town  of  France,  in  the  department  of 
the  Lower  Meufe,  fituated  on  the  W.  fide  of  the  Meufe ; 
12  miles  N.  of  Maeftricht.     N.  lat.  51°  i'.     E.  long* 

STOCKER,  in  Ichthy^ogy,  a  name  given  by  the  Ger- 
mans to  tht  faurus  of  the  ancients,  the  traehurus  of.  the 
later  writers.  It  is  a  fpecies  of  the  fcomher,  known  among 
us  under  the  name  of  the  horfe-mackareL 

STOCKERAU,  in  Geography y  a  town  of  Auftria,  oa 
the  left  bank  of  the  Danube  ;   12  miles  S.  of  Sonneberg, 

STOCKERY,  a  town  of  Sweden,  in  the  province  of 
Smaland  ;  28  miles  N.N.W.  of  Wexio. 

STOCKHEIM,  a  town  of  the  duchy  of  Wurzburg; 
a  miles  N.  of  Neuftadt. 

Stockheim,  Frohn^  a  town  of  the  duchy  of  Wurzburg  % 
4  miles  E.  of  Kitzingen. 

Stockheim,  Munch^  a  town  of  the  duchy  of  Wurz- 
burg ;  2  miles  N.  of  Geroltzhofen. 

Stockheim,  Tteffen^  a  town  of  the  duchy  of  Wurzburg ; 
6  miles  E.S.E.  of^Kitzingen. 

STOCKHOLM,  the  capital  of  Sweden,  is  faidto  have 
been  founded  by  Birder  Jarl,  regent  of  the  kingdom,  about 
the  middle  of  the  13th  century,  during  the  minority  of  his 
fon  Waldemar,  who  had  been  raifed  to  the  throne  by  the 
ftates  of  the  kingdom ;  but  the  court  and  royal  refidence 
were  not  removed  hither  from  Upfal  before  the  17th  cen- 
tury. The  fituation  of  this  city  is  fingularly  diitinguiihed 
by  its  romantic  fcenery.  This  capital,  which  is  long  and 
irregular,  occupies,  befides  two  peninfulas,  feven  fmall 
rocky  iflands,  fcattered  in  the  Mseler,  in  the  ftreams  which 
iffue  from  that  lake,  and  in  a  bay  of  the  Baltic.  The  har- 
bour is  an  inlet  of  the  Baltic  j  the  water  of  which  is  fo  deep» 
that  (hips  of  the  largeft  burthen  can  approach  the  quay, 
which  is  of  confiderable  breadth,  and  lined  with  fpacious 
buildings  and  warehoufes.  At  the  extremity  of  the  har- 
bour, feveral  flreets  rife  one  above  another,  in  the  form  of 
an  amphitheatre ;  and  the  palace,  which  is  a  magnificent 
building,  crowns  thefummit.  Towards  the  fea,  about  two 
or  three  miles  from  the  town,  the  harbour  is  .contra6^ed 
into  a  narrow  ftrait,  and  winding  among  high  rocks,  dif- 
appears  from  the  fight:  the  profpe£t  is  terminated  by 
dtftant  hills,  overfpread  with  forefts.  The  central  ifland^ 
from  which  the  town  derives  its  name,  and  the  Niddarholm, 
are  the  handfomeft  parts  of  the  town.  Excepting  the 
fuburbs,  where  feveral  houfes  are  conttrufted  of  wood, 
painted  red,  the  buildings  are  generally  of  ftone,  or  brick 
ftuccoed  white,  moftly  erefted  on  piles.  The  palace^ 
fituated  in  the  centre  of  Stockholm,  and  on  the  highett  fpot 
of  ground,  was  begun  by  Charles  XL,  and  is  a  large 
quadrangular  ftone  edifice,  the  ftyle  of  architefture  being 
both  elegant  and  magnificent.  From  an  eminence  in  the 
fouth  fuburbs,  called  the  "  Mount  of  Mofes,*'  the  fpec- 
tator  commands  a  bird*8-eye  view,  almoin  unparalleled  in  its 
kind,  of  the  city  and  various  ifles,  of  the  harbour,  the 
channel,  and  the  lake  Maeler,  forming  an  afl'emblage  of 
rocks,  houfes,  wood,  fhips,  and  water,  in  all  the  variety  of 
rugged,  beautiful,  and  romantic  fcenery.  The  feveral 
parts  of  Stockholm  communicate  with  one  another  by  la 
9  bridges* 
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liridgck  T^  srfena!  of  Stockholm  contains  an  tmtnenfe 
ouniber  of  ftmndards  and  trophies,  chiefly  taken  from  the 
ImperiaUfts,  Poles»  Ruffians,  and  Danes.  The  manufac- 
Caret  of  this  city  are  of  glafs',  china,  wool,  iilk,  linen,  &c.; 
snd  the  number  of  its  inhabitants  is  eftimated,  by  the  latefl 
acooants,  at  about  80,000.  For  an  account  of  its  academies, 
fee  AcADBMY ;  and  of  its  bank,  fee  Bank.  For  other 
particulars,  fee   Sweden.      N.  lat.   59®  ^d^     £•  long. 

17**  40'- 
STOCKHORN,  a  mountain  of   Switzerland,  in  the 

canton  of  Berne,  the  height  of  which  is  eftimated  at  7218 

Englifli  feet. 

STOCKING,  in  Rurtd  Economy ^  an  improper  pra£tice 
with  cow-jobbers,  or  dealers,  confifting  in  obliging  die  cows 
to  fnffer  the  pains  of  retention  twenty -four,  or  fometimes 
forty-eight  hours  previous  to  fale,  in  order  that  they  may 
have  a  great  fhow  of  milk  in  the  udder.  Such  buyers, 
however,  as  know  any  thing  of  cattle,  are  fully  aware  of 
the  cuftom,  and  confequently  avoid  the  deception.  The 
idea  of  any  knowledge  of  the  animal  being  more  favourable 
fnr  the  purpofe  of  milking,  when  obtained  in  this  ftate, 
is  highly  ridiculous;  as  there  are  other  better  rules  of 
pidgin g,  and  which  are  familiar  to  every  experienced  ftock- 
fiirmer.  Many  cows  get  inflamed  and  even  indurated  udders 
by  fuch  means.  This  unnatural  pra6lice  ought  of  courfe  to 
be  generally  reprobated  and  put  an  end  to,  as  being  pro- 
da&^e  of  much  mifchief  to  thefe  animals. 

Stocking  of  FamUf  tfc.  in  ^igrlcuhure,  the  means  of 
flrft  fuj^  plying  and  providing  them  with  all  the  different 
lints  of  appropriate  liock,  according  to  their  feveral  na- 
tures and  kinds,  both  of  the  living  and  dead  forts,  and  of 
afterwards  keeping  them  properly  up,  fo  as  that  all  the 
aeceffary  operations  and  management  of  the  whole  may 
be  carried  on  in  the  moft  full,  proper,  fuitable,  and  ad- 
vantageous manner.  It  comprehends  the  providing  of  all- 
tlie  various  defcriptions  of  domeftic  animals  for  carr)*ing  on 
the  work,  as  well  as  for  keeping,  felling,  or  feeding  on  in 
^  ^w  of  profit ;  and  of  the  numerous  tools,  implements, 
machinery  and  carriages,  as  well  as  all  other  contrivances 
and  things,-  which  are  requifite  and  proper  in  the  bufinefs. 
It  is  a  matter  which  the  farmer  ihould  nicely  attend  to  and 
adjafl,  as  much  depends  upon  thefe  feveral  different  kinds  of 
flock  being  weU  fitted,  fuited,  and  adapted  to  the  nature, 
fize,  ftate,  fituation,  kind,  and  quality  of  the  farms,  what- 
ever they  may  be,  otherwife  great  inconvenience,  lofs,  and 
difappointment,  may  be  expenenced. 

In  addition  to  what  has  been  faid  on  hiring  and  ftocking 
of  fiarms,  under  the  proper  head  Farm,  in  fpeaking  of  and 
confidering  their  general  nature  and  management  in  thefe  and 
diffi^rent  other  relpefts,  it  will  only  be  nccefTary  to  obferve, 
that  the  farmer  (hould  feldom  or  never,  on  any  account  what- 
ever, engage  for  more  land  as  a  farm,  than  what  he  has  ca» 
pitid  fully  at  command  for  ftocking,  managing,  and  carrying 
on  with  proper  fpirit,  and  in  the  heft,  moft  proper,  and 
moft  beneficial  manner ;  that  he  fhould,  as  feldom  as  pof- 
fib&e,  divert  any  of  fuch  capital  from  thefe  its  proper  objeAs, 
to  fpeculations  of  other  kinds  ;  and  that  he  fhould  never,  in 
any  material  way,  negledl  the  fupplying  of  the  different  ne- 
ce&ry  forts  of  ftock,  as  they  may  become  wanted  on  the 
farm,  in  the  moft  fuitable  and  appropriate  kinds  and  quan- 
tities, as  to  their  nature  and  extent,  as  well  as  the  time  of 
protiding  them.  The  improved  methods  of  cultivation  and 
lanniiig  m  general,  and  theincreafed  expences  of  it,  as  well 
as  the  tiigher  prices  of  tools,  labour,  and  wages,  and  the 
▼aftly  augmented  ftate  of  taxation,  render  the  charge  of 
flockiog  m  different  kinds  of  farms^  with  all  the  di&rent 
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kinds  of  ftock,  moftly  double,  often  treble,  and  in  fonie 
eafer  nearly  quadruple  as  much  as  it  was  twenty-five  Or 
thirty  years  ago.  This  fhould,  of  courfe,  be  conftantly 
well  confidered  and  attended  to  by  the  former,  before  hhing 
and  ftocking  any  farm  which  he  may  be  about  to  enter 
upon.     See  Farm. 

In  regard  to  ftocking  different  forts  and  qualities  of  land 
with  different  kinds  of  live-ftock,  in  the  view  of  keeping 
them  merely,  or  thofe  of  feeding  and  fattening  the  animals, 
or  in  any  other  intention,  it  may  juft  be  noticed,  that,  for  the 
moil  part,  probably  the  heft  method  is  to  run  them  neither 
too  thickly  nor  too  thinly  upon  the  lands,  but  fo  as  to  hare 
them  conftantly,  without  being  either  too  full  or  too  defti- 
tute  of  keep,  no  food  being  wi^ed  or  ftock  injured  in  either 
cafe,  as  there  may  be  impropriety  and  lofs  in  having  the 
grounds  too  clofely,  heavily,  or  hard  ftocked,  as  well  as  in 
having  them  too  thinly  or  lightly  fupplied  with  animals ; 
though  hard  or  heavy  ftocking  may  be  neceffary  and  ufeful 
in  particular  cafes,  circumftances,  and  fituations,  and  with 
fome  particular  kinds  of  ftock.     The  difference,  howeyer, 
between  thefe  two  modes  of  ftocking,  has  not  yet  been  well 
decided  upon  :  for  though  fome  farmers  are  of  opinion,  and 
ftrongly  contend,  that  iigltt  ftocking  is  lefs  hurtful  to  the 
land  than  clofe  feeding,  which  renders  it  not  fo  produftire, 
by  its  not  having  fuch  a  length,  or  fo  much  herbage  upon  it 
in  the  hot  feafon,  during  the  fummer  months  ;  that  a  full 
bite  of  pafturage  is  preterable,  efpecially  for  fome  forts  of 
ftock,  which  do  beft  where  there  is  a  good  portion  of  keep 
upon  the  land  ;  that  allowing  the  land  to  be  well  covered 
with  herbage  in  the  fpring  feafon,  it  is  ufeful  in  promoting  its 
growth  in  the  fummer,  and  by  keeping  it  from  the  effefls 
of  the  heat  at  that  dry  hot  period ;  that  it  admits  of  the 
feeding  of  thegraffeson  thin  poor  lands,  which  renders  them 
more  ftrong,  and  the  l^nd  more  produdive  of  herbage ;  and 
that  the  animals,  where  there  is  a  fuU  bite  on  the  land,  more 
quickly  fill  themfelves,  chew  their  cud  more  frequently,  and, 
of  courfe,  feed  or  fatten  more  expeditioufly :  others,  on 
the  contrary,  equally  contend,  that  it  is  well  known  there 
are  two  modes  of  ftocking  which  ftarve  the  animals,  efpe- 
cially fome  forts,  as  thofe  of  fheep,  which  are  thof(ft  of  ftock- 
ing too  hardy  and  too  Bghtly  ;  that  in  clofe  ftocking  or.feeding, 
times  and  feafons  are  to  be  confulted  and  fixed  upon  ;  con- 
tinual iiard  ftocking  at  fome  periods  may  be  injurious  to  the 
increafe  of  the  herbage  of  the  land,  as  well  as  encourage 
the  growth  of  plants  of  the  mofs  kind,  while  occafionally 
hard  or  clofe  ftocking,  and  not  ftocking  at  all,  at  (Kort 
intervals,  will  prove  more  beneficial ;  that  there  is  not  fo 
much  wafte  of  food  in  clofe  ftocking,  as  by  under- ftocking, 
and  the  lands  are  more  regularly  fed  down  ;  that  the  young 
fprouts  or  fhoots  of  graTles  are  more  nutrient,  and  more 
powerful  in  fattening  ftock,  efpecially  of  fome  forts,  while 
fhort  than  when  long ;  that  where  lands  are  fuffered,  from 
light  ftocking,  to  become  too  luxuriant  in  their  herbage  in 
the  fpring  feafon,  feed-ftems  are  thrown  up,  to  the  injury 
and   mifchief  of  the  fertility  of  them  ;  but    where  clofe- 
ftocked,  and  feed-ftems  are  prevented  from  rifing,  there  will 
be  a  greater  retention  of  vegetable  matter  in  the  foil  for  the 
produ6iion  of  new  fprouts  and  fhoots ;  and  that  ftock,  efpe- 
cially of  fome  forts,  are  not  found  to  lie  down  and  reft 
themfelves  more  often  in  lando  which  have  much  keep,  firom 
being    lightly   ftocked,    than    in    thofe    which   are   hard 
ftocked,  and  clofely  fed  down  ;  while  they  conftantly  prefer 
thofe  parts  which  are  in  a  clofe  ftate  of  herbage,  and  become 
fat  more  quickly  on  it  than  where  there  is  a  great  length  of 
coarfe  rank  herbage.     In  fa6i,  the  examination  of  the  lands 
of  thofe  who  are  the  moft  firenuous  for  light  ftocking,  does 

not 
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fiot  prove  that  their  ftock  is  in  any  war  fuperioff  or  carried 
on  betters  or  fattened  more  quickly,  tnan  thofe  in  the  fame 
▼icinity,  who  ftock  clofer,  or  in  a  heavier  manner. 

In  the  bufinefs  of  ftocking  lands  with  live-ftock,  it  confe- 
quently  feems,  that  their  nature,  quality,  prefent  ftate,  and 
different  proportions  of  different  forts,  as  well  as  the  readi- 
nefs  of  markets,  and  means  of  procuring  and  providing  dif- 
ferent forts  of  ftock,  (hould  be  well  and  fully  confidered : 
-— alfo  the  escpehces  of  carryincr  the  bufinefs  on,  and  manage- 
ment with  refpefk  to  them  in  ?R  ways,  the  loffes  that  are  at- 
tending the  lands,  and  the  advantages  and  difadvantages  of 
different  feafons  in  regard  to  them.  The  plans  and  oiethods 
of  ftocking  for  different  purpofes  and  feafons  may  thus  be 
properly  determined  upon  and  adjuiled,  efpecially  where  the 
nature  of  ftock,  and  the  land  on  which  it  is  to  be  fed,  are 
fufficiently  underftood. 

Stocking- £7]^,  in  Rural  Ecowmyy  a  term  iignifying  to 
grub  up  or  eradicate  any  thing,  as  trees,  hedges,  woods, 
and  other  fuch  fimilar  matters.  The  work  is  moftly  per- 
formed by  means  of  the  fpade  and  mattock  in  different  ways, 
according  to  its  nature. 

Stocking  IJland^  in  Geography^  one  of  the  Bahamas, 
about  15  miles  long  and  3  broad,  N.  lat.  23^  30'.  W. 
long.  76°  20'. 

STOCKINGS,  the  clothing  of  the  leg  and  foot,  which 
immediately  cover  and  fcreen  them  from  the  rigour  of  the 
cold. 

Anciently,  the  only  ftockings  in  ufe  were  made  of  cloth, 
•r  of  milled  ftuffs  fewed  together;  but  fince  the  inven- 
tion of  knitting  and  weaving  ftockings  of  filk,  wool,  cot- 
ton, thread,  &c.  the  ufe  of  cloth  ftockings  is  quite  dif- 
continued. 

Mezerai  fays^that  Henry  IL  of  France  was  the  fir  ft  who 
wore  filk  ftockings  at  his  fifter's  wedding  to  the  duke  of 
Savoy,  m  15^9. 

Dr.  Howell,  in  his  Hiflory  of  the  World  (vol.  ii.  p.  322.) 
rektes,  that  queen  Elizabeth^  in  156 1,  was  prefented 
with  a  pair  of  black  knit  filk  ftockings,  by  her  filk-woman, 
Mrs.  Montague,  and  thenceforth  (he  never  wore  cloth  ones 
any  more.  The  fame  author  adds,  that  king  Henry  VIII. 
ordinarily  wore  cloth  hofe,  except  there  came  from  Spain, 
by  great  chance,  a  pair  of  filk  ftockings.  His  fon,  king 
Edward  VI.,  was  prefented  with  a  pair  of  long  Spanim 
filk  ftockings  by  fir  Thomas  Greftiam,  and  the  prefent  was 
then  much  taken  notice  of.  Hence  it  (hould  feem,  that  the 
invention  of  knit  filk  ftockings  originally  came  from  Spain. 

How  early  the  invention  of  knitting  was  taken  up  in 
Spain  does  not  appear ;  but  though  it  ezifted  there  in  the 
time  of  Henry  VlIL,  who  died  in  1547,  yet  it  was  not 
praAifed  in  England  till  the  third  year  of  queen  Elizabeth, 
VIS.  1 561. 

Others  relate,  that  one  William  Rider,  an  apprentice  on 
London  brid^,  feeing  at  the  houfe  of  an  Italian  merchant 
a  pair  of  knit  worfted  ftockings,  from  Mantua,  took  the 
faint,  and  made  a  pair  exa6ily  like  them,  which  he  prefented 
to  William,  earl  of  Pembroke,  and  that  they  were  the  firft 

?f  that  kind  wore  in  England,  anno  1564.     Anderfon's 
lift.  Com.  vol.  i.  p.  400. 
The  modem  ftockmgs,  whether  woven  or  knit,  are  a 
kind  of  plexufes  formed  of  an  infinite  number  of  little 
knots,   called  Jiuches^  loops^  or  me/bes,  intermingled  in  one 
another. 

Stockings,  Kmt^  are  wrought  with  needles  made  of  po- 
liihed  iron,  or  brafs-wire,  which  interweave  tlie  threadsi 
and  form  the  meihes  of  which  the  ftocking  confifts. 

This  operation  is  called  tniitrngf  the  invention  of  which 
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it  is  difficult  to  fix  precifely,  though  it  has  beM  ttfualtif 
attributed  to  the  Scots,  on  tins  ground,  that  the  firft  works 
of  this  kind  came  from  Scotland.  It  is  added>  that  it  was 
on  this  account,  that  the  company  of  ftocking-knittersy 
eftablilhed  at  Paris  in  i527,.took  for  their  patron  St.  Fiacre^ 
who  is  faid  to  have  been  the  fon  of  a  king  of  Scotland : 
however,  it  is  moft  probable  that  the  method  of  knitting' 
ftockings  by  wires,  or  needles,  was  firft  brought  from 
Spain. 

Stockings,  IVoven^  are  ordinarily  very  fine;  they  are 
manufa^ured  by  the  frame  or  machine,  made  chiefly  of, 
iron,  the  ftru6^ure  of  which  is  exceedingly  ingenious,  but 
alfo  exceedingly  complex ;  fo  that  it  is  very  difficult  to 
defcribe  it  well,  by  reafon  of  the  diverfity  and  number  of 
its  parts ;  nor  is  it  even  conceived,  without  much  difficulty^ 
when  working  before  the  face. 

The  Engliih  and  French  have  greatly  coatefted  the  ho- 
nour  of  the  invention  of  the  ftocking-loom ;  but  the  mat- 
ter of  fad,  fays  Mr.  Chambers,  after  M.  Savary,  io  his 
Di6^ionary  of  Commerce,  waving  all  national  prejudices* 
feems  to  be  this,  that  it  was  a  Frenchman  who  fim  invented 
this  ufeful  and  furprifing  machine ;  and  who,  finding  fome 
difficulties  in  procurinor  an  exclufive  privilege,  which  he  re* 
quired,  to  fettle  himfeU  at  Paris,  went  over  into  Englandy 
where  his  machine  was  admired,  and  the  workman  rewarded 
according  to  his  merit. 

The  invention  thus  imparted  to  the  Englifli,  they  >>*^r?>"^ 
fo  jealous  of  it,  that  for  a  long  time  it  was  forbidden,  un* 
der  pain  of  death,  to  carry  any  of  the  machines  out  of  the 
ifland,  or  communicate  a  model  of  them  to  foreigners.  But 
as  it  was  a  Frenchman  who  firft  enriched  our  nation  with 
it,  fo  a  Frenchman  firft  carried  it  abroad ;  and,  by  an  ex- 
traordinary effort  of  memory  and  imagination,  made  a 
loom  at  Paris,  on  the  idea  he  had  formed  of  it  in  a  voyage 
he  had  made  to  England.  This  loom,  firft  fet  up  in  Ue 
year  1656,  has  ferved  for  the  model  of  all  thofe  fiaoe  made 
m  France,  Holland,  &c. 

But  this  account  of  the  original  inventor  of  the  ftocktng- 
frame  feems  to  be  erroneous,  as  it  is  now  generally  acknow- 
ledged, that  it  was  invented  in  the  reigrn  of  queen  Elizabeth, 
in  1589,  by  William  Lee,  M.  A.  of  St.  John's  coUegey  in 
Cambridge,  a  native  of  Woodborough,  near  Nottinghatti« 

It  is  faid  that  this  gentleman  was  expelled  the  univerfity 
for  marrying  contrary  to  the  ftatutes  of  the  college.  Being 
thus  rcjedked,  and  ignorant  of  any  other  means  of  Aibfifteooef 
he  was  reduced  to  the  neceffity  of  living  upon  what  hia 
wife  could  earn  by  knitting  of  ftockings,  which  -gave  a 
fpur  to  his  invention ;  and  by  curioufly  obferving  the  work- 
ing of  the  needles  in  knitting,  he  formed  in  his  mind  the 
model  of  the  frame  which  has  proved  of  fuch  fingular  ad- 
vantage to  that  branch  of  our  manufadures.  See  London 
Magazine,  vol.  iv.  p.  397. 

Soon  after  Mr.  Lee  had  completed  the  frame,  he  applied 
to  queen  Elizabeth  for  protedion  and  encouragement,  but 
his  petition  was  reje&ed.  Defpairing  of  fuccefs  at  home, 
he  went  to  France,  under  a  promife  of  being  patronized  and 
recompenfed  by  Henry  IV.  and,  with  nine  of  his  fervants» 
fettled  at  Roan  in  Normandy.  But  by  the  fudden  murder  of 
the  French  monarch,  Mr.  Lee  was  difappointed  of  the  reward 
which  he  had  reafon  to  exped,  and  died  of  a  broken  heart  at 
Paris.  After  his  death,  feven  of  his  workmen  retomed  with 
their  frames  to  England,  and  in  conjunftion  with  one 
Afton,  who  had  been  apprenticed  to  Mr.  Lee,  and  who 
had  nude  fome  improvements  in  his  matter's  invention^  laid 
the  foundation  of  this  manufadiure  in  England. 

In  the  fpace  of  fifty  years  the  art  was  fo  improved}  and 

the 
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tke  mimber  of  i  workmen  fo  much  increafed,  that  tbejr  pe- 
titioned the  Proteftor  to  conftitute  them  a  body  corporatey 
bat  their  requeft  was  refufed«  King  Charles  II.  in  16639 
granted  them  a  charter,  extending  their  jurifdiftion  to  ten 
mileft  round  London.     See  Company* 

Such  is  the  account  given  of  this  invention  by  Dr.  Deer- 
ing  in  his  Hift.  of  Nottingham,  p.  100,  who  has  alfo  de- 
fcribed  the  ftocking-frame,  and  exhibited  feveral  figures  of 
this  machine,  and  of  the  numerous  parts  of  which  it  confifts. 

The  frame-work  knitters  or  itocking-weaTers  hall  is 
fitnated  in  Red-Crofs  (breet.  They  were  incorporated  19th 
Anguft)  1663. 

In  this  hall  is  the  portrait  of  the  author  of  this  ingenious 
arty  pointing  to' one  of  the  iron  frames,  and  difcourfing  with 
a  woman  who  is  knitting  with  needles  and  her  fingers. 
Tfaefe  words  are  on  the  pidure:  **  In  the  year  1589,  the 
ingenious  William  Lee,  A.M.  of  St.  John's  college,  Cam- 
bridge, devifed  this  profitable  art  for  ftockings,  (but  being 
defpifed  went  to  France,)  yet  of  iron  to  himfelf,  but  to  us 
and  to  others  of  gold,  in  memory  of  whom  this  is  here 
painted.' '     Hatton's  View  of  London,  vol.  ii.  605. 

Yet  Dr.  Howell,  in  his  Hiftory  of  the  World  (vol.  ii. 
p.222.)y  makes  this  invention  eleven  years  later,  viz,  anno 
1600  ;  and  adds,  that  Mr.  Lee  not  only  taught  this  art  in 
England  and  France,  but  his  fervants  did  the  lame  in  Spain, 
Venice,  and  in  Ireland. 

NIr.  Lee's  invention  was  made  about  twenty-eight-  years 
after  we  had  firft  learned  from  Spain  the  method  of  knit- 
ting fkockings  by  wires  and  needles ;  it  has  proved  a  very 
confiderable  benent  to  the  ftocking  manufacture,  by  enabling 
England  to  export  vaft  quantities  of  filk  ftockings  to  Italyy 
ftc.  where,  it  feems,  fays  Anderfon  (Hift.  Com.  vol.  i. 
p.  435.)  by  fir  Jo(hua  Child's  excellent  Difcourfes  on 
Trade,  firft  publiihed  in  1676,  they  had  not  then  got  the 
ufe  of  the  ftocking-firame,  though  not  much  lefs  than  one 
hundred  years  after  its  invention. 

A  late  writer  in  the  Bibliotheca  Topographia  Britannica, 
N**  7,  fays  that  Mr.  Lee,  after  fome  years'  refidence  in 
France,  received  an  invitation  to  return  to  England,  which 
he  accepted,  and  that  thua  the  art  of  frame-work  knitting 
become  famous  in  this  country.  This  account  of  the  in- 
vention, he  adds,  is  moft  generally  received,  though  it  has 
aUb  been  attributed  to  a  Mr.  Robinfon,  curate  of  Thur- 
cafton,  in  Leicetterfhire.  The  firft  frame,  we  are  told,  was 
brought  into  Hir.ckley,  in  Leicefterftiire,  before  the  year 
1640,  by  William  IlifFe;  and  now  the  manufa6iure  of  this 
town  is  fo  extenfive,  that  a  larger  quantity  of  hofe,  of  low 
price*  in  cotton,  thread,  and  worfted,  is  fuppofed  to  be 
Blade  there,  than  in  any  town  in  England.  The  manufac- 
ture has  fince  employed  about  two  thoufand  five  hundred 
aad  eighty-five  working  people ;  the  number  of  frames  has 
been  computed  at  about  one  thoufand,  and  there  have 
been  alfo  about  two  hundred  in  the  neighbouring  villages. 
The  towns  of  Leicefter,  Loughborough,  Nottingham,  and 
Derby,  with  the  villages  in  their  dependencies,  are  the  prin- 
cipal feats  of  the  ftocking  manufaflure  in  England. 

About  the  year  1756,  Meffrs.  Jedidiah  Strut  and  Wil- 
Ham  Woollatt,  of  Derby,  invented  a  machine,  by  which, 
when  annexed  to  the  ^ocking-frame,  the  turned  nbbed 
ftockings  are  made  the  fame  with  thoCe  made  upon  the 
common  knitting-pins  :  this  is  known  by  the  name  of  the 
Derby  rib.  Thefe,  together  with  the  manner  of  making 
the  open-work  mills,  in  imitation  of  the  French  mills,  a 
curious  fort  of  lace  for  caps,  aprons,  and  handkerchiefs,  as 
well  as  a  great  variety  of  figured  goods  for  waiftcoatSy  &c. 
have  fprong  from  the  fame  machine,  and  form  a  coufider* 
Me  additional  branch  of  the  ftocking-trade. 


S  T  0 

STOCKiVQ-Frame,  a  moft  ingenious  machine  for  weaif^ 
ing  or  knitting  of  ftockings.  To  comprehend  the  action 
ot  this  machine,  which  is  extremely  complicated,  it  is  firft: 
neceftary  to  have  a  perfe£i  idea  of  the  nature  of  the  fabric 
which  is  produced  by  it :  this  is  totally  dittin£i-  from  cloth 
woven  by  a  loom,  as  the  flighteft  infpe^ion  will  (hew ;  for 
inftead  of  having  two  diftind  fyftems  of  threads,  hke  the 
warp  and  the  weft,  which  are  woven  together,  by  croffing 
each  other  at  right  angles,  the  whole  piece  is  compofed  of  a 
fingle  thread,  united  or  looped  together  in  a  peculiar  manner^ 
which  is  called  ftocking- flitch,  and  fometimes  chain- work. 

This  is  beft  explained  by  the  riew  in^.  i.  Plate  Stocking'^ 
frame.  A  fingle  thread  is  formed  into  a  number  of  loops 
or  wavea,  by  arranging  it  over  a  number  of  parallel 
needles,  as  (hewn  at  K :  thefe  are  retained  or  kept  in  the 
form  of  loops  or  waves,  by  being  drawn  or  looped  through 
fimilar  loops  or  waves  formed  by  the  thread  of  the  preced- 
ing coUrfe  of  the  work,  S.  The  fabric  thus  formed  by  the 
union  of  a  number  of  loops  is  eafily  unravelled,  becaule  the 
ftability  of  the  whole  piece  depends  upon  the  ultimate  faften^ 
ing  of  the  firft  end  of  the  thread ;  and  if  this  is  undone,  the 
loops  formed  by  that  end  will  open,  and  releafe  the  fubfe* 
quent  loops  one  at  a  time,  until  the  whole  is  unravelled,  an(^ 
drawn  out  into  the  fingle  thread  from  which  it  was  imdici 
In  the  fame  manner,  if  the  thread  in  a  ftocking  piece  fails  or 
breaks  at  any  part,  or  drops  a  ftitch,  as  it  is  called,  it  im- 
mediately produces  a  hole,  and  the  extenfion  of  the  hole  can 
only  be  prevented  by  faftening  the  end.  It  (hould  be  ob- 
ferved,  that  there  are  many  different  fabrics  of  ftocking- 
ftitch  for  various  kinds  of  ornamental  h<^fiery,  and  as  each 
requires  a  different  kind  of  frame  or  machine  to  produce  it^ 
we  ftiould  greatly  exceed  our  limits  to  enter  into  a  detailed 
defcription  of  them  all.  That  fpecies  which  we  have  repre- 
fentedinj^.  i.  is  the  common  ftocking-ftitch  ufed  for  plain 
hofiery,  and  is  formed  by  the  machine  called  the  common 
ftocking-firame,  which  is  the  ground-work  of  all  the  others. 

Fig,  2.  is  a  perfpe£tive  view  of  a  common  ftocking-firame, 
exhibiting  as  many  of  its  parts  as  can  be  feen  in  a  general  view. 
The  bafis  is  a  wooden  frame,  confifting  of  four  pillars  N,  and 
various  crofs'pieces,  called  rafters :  the  two  uppermoft,  M,  are 
called  caps :  upon  the  top  of  thefe  the  fmall  parts  of  the  ma« 
chine  are  fituated,  being  fuftained  in  a  frame  of  wrought  iron. 
The  pieces  which  compofe  the  iron  frame  are  two  fols-bars 
w,  which  are  fcrewed  down  upon  the  wooden  caps  M,  and  at 
the  ends  have  Joints,  g^  to  fupport  the  prefier-bows  G,  G,  of 
which  we  (hall  foon  have  occafion  to  fpeak.  At  the  back 
are  two  vertical  ftandards,  V,  called  the  back  ftandards,  which 
fupport  the  axis  T.  Thefe  ftandards  are  united  by  back 
crofs-bars,  which  are  clearly  feen  in  the  figure  near  V. 
There  are  likewife  two  front  ftandards  W,  ereded  from  the 
fole-bars  w,  w. 

To  give  motion  to  this  machine,  the  workman  feats  him«* 
felf  before  it,  upon  a  board  or  feat  A,  and  puts  the  dif- 
ferent parts  of  the  machine  in  motion  by  his  hands  and  feet : 
he  applies  his  feet  upon  two  treadles  B,  C,  which  have  cords, 
hi  Ci  afcending  from  them,  and  paifing  in  oppofite  dired^ions 
round  a  barrel  or  wheel,  upon  the  axis  of  which  is  a  large 
wheel,  D,  called  the  flur- wheel.  By  alternately  prefling  down 
one  treadle,  and  allowing  the  other  to  rife,  he  can  turn  this 
wheel  round  in  either  direftion  at  pleafure.  The  objed  of 
this  movement  will  be  defcribed  hereafter.  There  is  like- 
wife  a  third  treadle,  £,  upon  which  he  prefles  his  foot,  when 
he  wiihes  to  bring  down  what  is  called  the  prefler-bar,  marked 
F,  the  ufe  of  wluch  will  be  afterwards  explained.  This 
bar  is  attached  to  two  arms  or  levers  G,  which  are  move- 
able round  the  fixed  centre  pins  or  joints  g.  The  ends  6{  th^ 
kvers  are  of  a  curved  form  ;  hence  the  pieces  G  ^  called 
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die  ^Ssr-bowf.  The  connexion  with  the  treadle  £  i$  by  a 
ftring  or  wire  fy  which  afcenda  behind  the  machiDey  and  is 
attached  to  the  crgft-bar  H«  which  ia  extended  from  one  of 
the  preffer-bow8  to  the  other,  and  itt  cranked  down,  to  avoid 
fuch  parts  of  the  machine  as  it  would  otherwife  intercept  in 
its  motion.  The  return  of  the  prefl'er  and  middle  treadle^  E, 
is  produced  by  the  re-adi!>n  of  the  wooden  fpring  I,  which 
draws  it  up  with  two  ilriugs;  but  in  fome  frames  a  counter- 
weight is  ufed  iiiftcad  of  the  fprin'y. 

The  weaver  produces  all  the  other  movements  by  his 
hands:  for  this  parpofe,  he  applies  them  to  the  ends 
K,  K,  of  the  hand-bar,  and  he  can  then  very  conveniently 
prefs  his  thumbs  upon  the  rhumb-plates  L,  L.  By  drawing 
forward  or  lifting  up  th<'  hanci-bar  K,  and  at  the  fame  time 
preifing  upon  die  thumb  plates  L,  or  relieving  them,  he  gives 
the  requifite  motions  to  wha!.  is  called  the  frame  of  finkers,  or 
fimply  the  frame,  becanfcf  it  contains  the  principal  works  of 
the  machine.  The  thread  of  which  the  flocking  is  to  be 
made  is  kept  upon  a  bobbin  M,  ftuck  upon  a  pin  in  the 
front  upright,  N>  of  the  frame,  and  the  thread  from  this  is 
carried  upon  the  needles;  and  when  it  is  woven  into  the 
ftockiug  pic'ce  by  the  a6tion  of  the  needles  and  finkers,  the 
pece  hangs  down  at  S,  and  is  received  upon  a  fmall  roller 
fixed  in  an  iron  frame  /,  cahed  the  web,  which  is  made  iuf- 
ficiently  heavy  to  ftretch  the  piece  to  a  moderate  tenlion. 

As  an  introdu6iion  to  a  defcription  of  the  Whole  machine,  it 
will  be  proper  to  give  the  reader  an  idea  of  thofe  parts  which 
operate  upon  the  thread,  and  of  the  motions  which  are 
given  to  them  to  produce  the  loops  or  mefhes.  -  Thefe  parts 
are  the  needles,  the  frame  of  finkers,  and  the  prefler-bar :  the 
needles  are  ftationary,  the  refl  moveable. 

Fig*  !•  reprefents  what  are  called  the  needles  :  thefe  are 
made  of  iron-wire,  of  the  (hape  reprefented,  and  are  booked 
or  barbed  at  the  ends,  the  returned  points  of  the  hooks  or 
barbs  being  made  very  delicate.  There  is  a  fmall  cavity  or 
groove  punched  or  funk  in  the  ftem  of  the  needle,  imme- 
diately beneath  the  barb,  of  fufficient  depth  to  receive 
the  point,  when  an  adequate  prefl'ure  is  apphed  upon  the 
hook  to  bend  the  barb  down.  The  barb  then  becomes  a 
dofed  eye  ;  and  if  a  thread  is  looped  over  the  wire  or  item 
of  the  needle,  and  drawn  forwards  while  the  barb  is  thus 
dofed,  it  will  draw  over  the  barb  of  the  needle,  and  come 
off  at  the  end  of  it :  but  if  the  thread  is  drawn  forwards 
whilil  the  barb  is  open,  it  will  be  caught  under  the  hook, 
and  be  thus  detained,  as  (hewn  at  R.  This  circumftance 
mud  be  particularly  attended  to,  as  the  prindpal  a6Uon 
of  the  machine  depends  upon  it.  The  depreflion  of  the 
barbs  of  the  needles  is  produced  by   the   edge  of  the 

Sreifer-bar  ¥,  which  is  extended  horizontally  over  the  whole 
«gth  of  the  needles,  and  aduated  by  premng  the  foot  on 
the  middle  treadle,  as  before  explained. 
.  Between  every  two. adjacent  needles,  i,  i,  a  thin  plate  of 
ftibd,  2,  3,  is  placed :  thefe  plates  are  called  finkers ;  they 
are  formed  to  a  particular  fhape  (as  (hewn  in  Jig.  4.), 
and  are  capable  of  being  elevated  or  deprefled,  and  alfo  of 
being  drawn  backwards  or  forwards  between  the  needles. 
Thefe  motions  are  given  by  the  hands  of  the  weaver,  as  the 
hand-bar  K,  which  he  holds,  is  part  of  the  frame  containing 
the  jacks  and  finkers.  The  fitiker-frame  confiili  of  the  hand- 
bar  K  K  (Jig*  2  or  4*),  extending  acrofs  it  at  the  bottom ; 
the  hanging  cheeks  O,  O,  which  form  the  upright  fides  of 
the  frame ;  and  the  upper  bar  P,  which  is  called  the  finker- 
bar*  becaufe  the  finkers  are  fixed  to  it,  bein^  united  feve- 
ral  together  in  pieces  of  lead  each  an  inch  wide,  which  are 
CM&  round  the  ends  of  the  finkers,  and  fattened  by  fcrews 
to  the  bar  P. 
To  allow'  the  fnuae  of  fiok^rt  to  have  the  motion!  of 


which  we  have  fpokeo,  it  is  fufpended  byr  joinia^at  the  top 

of  the  hangpng-cheeks,  called  the  top  joints :  thefe  joints 
are  formed  at  the  ends  of  the  top  arms,  Q,  Q,  which  are 
two  horizontal  levers  fixed  to  ao  axis  T,  called  the  fpindle- 
bar:  the  extremities  of  this  turn  on  pivots,  fupported  by  the 
upper  ends  of  iron  upright:*  V,  called  the  back  (la&darda. 
By  the  motion  of  the  (pindle-bar  upon  its  centres,  the 
frame  of  finkers  can  rife  and  fall,  and  the  quantity  of  this 
motion  is  limited  by  flop-fcrews  applied  to  the  vertical 
flandards  W.  To  draw  the  finkers  forward  between  the 
needles,  the  finker-frame  can  be  inclined  upon  the  top 
joints  of  the  hanging-cheeks,  by  drawing  forwards  the  hand- 
bar  K.  From  the  middle  of  the  fpindle-bar,  T,  a  fhort 
lever  proje&s,  which  is  borne  upwards  by  a  fpring,  Y, 
called  the  main-fpring  :  this  is  fupported  by  a  piece  which 
ppoje^fcs  from  the  fixed  crofs-bar  of  the  frame,  and  is  of 
lufficient  force  to  bear  the  frame  of  finkers  upward,  aud 
give  the  top  arms,  Q,  Q,  a  tendency  to  reft  always  againft 
the  upper  Itop-fcrews,  X,  of  the  ftandards  W. 

The  hooked  part  or  nips  f  [Jig.  4.)  of  the  finkers,  are 
for  the  purpofe  of  forming  loops  in  the  thread  between  the 
needles.  To  efie^  thi^s,  the  nips,y,  of  the  jacks  and  finkers 
are  raifed  above  the  level  of  the  needles*  as  in^.  4,  and 
the  thread  is  extended  acrofs  all  the  needles,  immediately  be- 
neath the  nips.  If  then  the  jacks  and  finkers  are  all  prcfTed 
down  between  the  needles,  it  is  evident  that  the  nips  of  the 
finkers  muft  carry  the  thread  down  before  them^  and  form 
it  into  loops  hanging  down  between  each  needle,  a&  fhewn 
at  X.  This^  then,  is  the  principal  office  of  the  finkers  :  but 
to  perform  the  operation  of  fiaking  in  the  manner  now  de- 
fcribed,  by  depreffing  the  whole  number  at  once,  would  not 
be  pradlicable ;  becaufe,  as  a  greater  length  of  thread  it 
required  when  it  is  depreffed  into  loops,  than  when  it  liea 
flraight  acrofs  the  needles,  it  would  require  to  draw  the 
thread  all  at  once  from  the  bobbin  M  {Jig.  2.),  in  fufBcient 
quantity  to  make  up  the  difference ;  to  do  wliich,  the  thread 
mull  flide  or  draw  beneath  between  the  nips  and  the  needles, 
which  it  could  not  do,  on  account  of  the  fri6iion. 

The  contrivance  to  render  this  depreflion  or  looping  down 
of  the  thread  between  each  needle  pra6ticable  is  very  in- 
genious. The  row  of  finkers  (hewn  in  Jig.  4.  is  compofed 
of  two  kinds,  called  jack-finkcrs  and  lead-finkers,  which 
are  very  different  in  their  movements,  although  we  have  hi- 
therto fpoken  of  them  as  one.  The  lead-fin kers  are  all 
thofe  of  which  we  have  fpoken  as  being  fattened  to  one  bar 
P,  called  the  finker-bar,  which  is  part  of  the  finker«frame9 
and  which  the  workman  moves  by  his  hands :  on  this  account^ 
the  lead-finkers  all  move  together ;  they  are  one  half  of  the 
whole  number,  and  are  difpofed  between  every  other  needle^ 
fo  that  the  fpace  between  each  lead-finker  has  two  needles. 
in  it.  The  jack-finkers  are  made  of  the  fame  form  aa  the. 
lead-finkers,  one  being  placed  between  each  of  the  two 
needles  contained  between  every  lead-finker ;  therefore  the 
lead-finkers  and  jack-finkers  are  difpofed  alternately  to  fona 
a  row,  and  a  needle  is  placed  in  every  fpace  in  the  whole 
row.  Each  jack-finker  is  fupported  by  a  fmall  lever,  h  /» 
(j^.  3.)  called  a  jack,  freely  movable  on  a  centre-pin: 
the  oppofite  end  /,  or  tail  of  each  jack,  is  preffed  by  a 
fpring  i,  which  has  a  notch  or  indentation  at  a  particular 
place ;  and  when  the  jack-fiiiker  is  elevated^  fo  that  its  mp,y^ 
is  above  the  level  of  the  needles  i,  ready  to  receive  the  thread* 
the  end  of  the  tail,  i,  is  received  in  the  notch  of  the  fpring  i» 
which  retains  it  in  that  pofition ;  but  at  the  fame  time  a  flight 
force  apphed  beneath  the  tail,  i,  of  the  jack  to  lift  it  up  will 
deprefs  the  nip,/,  of  the  jack-finker,  3,  between  the  needles. 
It  is  to  be  underftood,  that  all  the  jacks,  i  b$  are  arranged  in  a 
row»  and  move  .upon  one  wirei  which  is  a  common  centre  of 
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motion ;  bnt  tbe  motion  is  given  to  them  one  at  a  time»  be- 
ginning at  one  end  of  the  roW|  and  proceeding  one  by  one 
to  the  other.  To  effed  this,  a  ftraight  iron  bar,  or  rider  /, 
called  the  flnr-bar,  is  extended  beneath  all  the  jacksy  and 
upon  this  a  piece  of  metal,  m,  called  the  flur,  travels,  with 
rollers  to  reduce  the  frifiion :  it  is  drawn  by  a  line  extended 
from  each  fide,  and  condu6ied  over  a  pulley  n,  at  each  end 
of  the  bar  /,  to  be  carried  round-  the  ilur-wheel  D,  ^.  2. 
We  have  before  explained  how  an  alternate  motion  is  given 
to  this  wheel,  by  the  a6iion  of  the  two  feet  upon  the  two 
treadles  B,  C :  it  is  plain  by  this  conne6kion,  that  the  ilur,  m, 
can  be  made  to  travel  from  one  end  of  the  flur-bar,  /,  to  the 
other,  and  in  fo  doing,  that  it  will  elevate  the  tails,  f,  of  all 
the  jacks,  t,  b^  beneath  which  it  pafies,  and  produce  a  cor- 
refponding  depreffion  of  the  jack-finkers,  3,  between  the 
needles.  After  the  flur  has  pafled,  tbe  jacks  retain  the  pofi- 
tion  friren  to  them  by  the  prefTure  of  the  fprings  i. 

The  operation  of  finking  or  forming  the  loops  between 
the  needles  is  thus  conduced :  the  nips  of  all  the  finkers 
are  raifed  above  the  needles,  as  in  Jig.  4 ;  the  thread  is  then 
extended  h'ghtly  acrofs  the  items  of  the  needles,  beneath  the 
nipsyi  By  preffing  on  one  of  the  treadles,  B  or  C,  the  flur- 
wfceel  D  is  made  to  turn  round,  and  this,  by  the  flur-line, 
draws  the  flur,  m,  firom  one  end  of  the  £lur-bar,  /,  to  the  other. 
In  its  paflage  it  encounters  the  tails,  /,  of  the  jack,  and  lifts 
them  up  one  by  one,  which  at  the  fame  time  deprefles  the 
correfponding  jack-finker  3  ;  and  its  nip,/,  finks  the  thread 
between  the  nmdles,  and  forms  a  loop.  As  thefe  loops  are 
formed  fucceffively,  the  thread  draws  eafily  beneath  the  nip 
to  produce  each  fingle  loop,  and  the  workman  allows  the 
threads  to  draw  off  firom  the  bobbin,  M,  through  his 
fingers,  as  faft  as  it  is  required.  When  all  the  jack-finkers 
are  deprefled,  a  loop  of  the  thread  will  be  formed  between 
evenr  other  pair  of  rieedles.  The  workman  then  deprefles 
the  fead-finkers,  4,  by  pulling  down  the  hand-bar  K,  and 
their  nips  carry  down  the  thread  between  the  remaining . 
needles  in  loops,  in  the  intermediate  fpaces  between  the  for^ 
mer  loops  :  in  doing  this,  he  caufes  the  jack-finkers,  4,  to 
rife  ttp«  as  much  as  he  deprefles  the  lead-finkers  3 ;  becaufe  it 
(hould  have  been  mentioned  before,  that  the  firit  loops  formed 
by  the  jack-finkers  were  double  the  depth  intended,  although 
only  half  the  number :  by  this  means  ther  contained  the 
proper  quantity  of  thread  to  form  the  wnole  number  of 
loops ;  viz.  one  between  every  two  adjacent  needles. 

The  jack-finkers  are  caufed  to  rife  up  by  means  of  the 
bcker-bar,  /,  extending  over  all  their  tails  f .  Each  end  of 
this  bar  is  fcrewed  to  a  lever,  ^,  called  a  locker,  which 
moves  upon  the  fame  centre  as  the  jacks,  and  the  front  ends 
of  thefe  levers  are  made  with  inclined  ends,  fo  as  to  be 
hfted  up  by  wedges  fixed  at  the  back  of  the  thumb-plates, 
L,  which  move  on  joints  fixed  to  the  finker-bar,  and  hang 
down  in  a  convenient  fit  nation  to  be  a^ed  upon  by  the 
thumbs  of  each  hand,  when  holding  the  ends  of  the  hand- 
bar  K.  The  weaver,  therefore,  preflesback  the  two  thumb- 
plates  L,  at  the  fame  time  that  he  deprefles  the  hand-bar,  R, 
of  the  frame  containing  the  lead-finkers ;  by  which  means  he 
produces  the  afcent  otthe  jack-finkers,  in  an  equal  degree  to 
the  defcent  of  the  lead-finkers,  until  the  nips  of  the  two  ar- 
range exa6ily  in  one  line,  which  pofition  is  determined  by  pro- 
per flops  attached  to  the  finker-frame.  By  this  means,  a  com- 
plete row  of  loops  is  formed,  one  loop  between  each  needle. 

Thefe  loops  are  now  to  be  carried  backwards  upon  the 
needles,  into  tbe  pofition  of  St  Jig.  i,  fo  as  to  occupy  the 
arch  or  opening,  /,  of  the  finkers,  which  open  part  is  made 
purpofely  to  admit  the  loops  laft  made  to  remain  upon  the 
Aems  of  the  needles,  quite  detached  from  the  aftion  of  the 
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finkers,  which  are  at  liberty  to  form  a  new  courfe  of  loops 
by  the  nips,  /,  of  their  points  /• 

If  we  fuppofe  the  frame  has  been  before  at  work,  the 
loops  laft  formed,  which  hang  upon  the  ftems  of  the  needles, 
will  not  be  a  fingle  thread,  but  the  loops  at  the  upper  part 
of  the  work  S,  ^g.  i :  it  is  only  when  the  frame  firft  begms 
to  work  that  the  loops  will  be  a  detached  thread,  as  we 
have  juft  defcribed. 

But  it  remains  to  fliew  how  the  loops  are  put  back 
upon  the  needles:  this  is  done  by  merely  lifting  up  the 
hand-bar  K,  till  the  points,  /,  of  the  finkers  rife  above  the 
needles :  the  hand-bar  is  then  drawn  forwards  a  little*  to 
advance  the  finkers  fo  much,  that  the  points  /,  which  were 
behind  the  loops  of  thread  upon  the  needles,  will  now  come 
before  them,  and  then  the  hands  are  deprelfed,  to  infert  the 
points,  /,  between  the  needles  again  before  the  threads ;  and 
by  pu filing  back  the  hand-bar,  the  points,  /,  carry  back 
the  work  upon  the  Hems  of  the  needles,  fo  that  it  will  be 
fituated  in  the  arch,  or  opening,  /,  of  the  finkers. 

When  the  finkers  advance  or  recede,  tliey  mull  all  move 
together  both  the  lead-finkers  and  jack-finkers,  as  if  they 
were  one.  It  is  clear  that  there  is  no  impediment  to  the 
moving  forwards  of  the  lead-finkers,  becaufe  they  are  at 
liberty  to  incline  or  fwing  forwards  upon  the  joints  at  the 
tops  of  the  hanging-cheeks,  O,  O,  which  fufpend  the  frame 
containing  them :  but  for  the  jack-finkers  to  advance  at  the 
fame  time,  it  is  neceflary  to  bring  forward  the  jacks,  and 
their  centre  of  motion,  together  with  the  fprings  and  flur- 
bar.  To  admit  of  this  motion,  all  thofe  parts  are  framed 
upon  a  ftrong  bar  called  the  camel ;  and  upon  this  is  placed 
four  wheels,  which  run  upon  the  fole-bars,  fo  as  to  become 
a  carriage.  To  communicate  motion  to  this  carriage,  a  link 
is  jointed  to  a  piece  at  each  end,  marked  r^^g.  a  or  4,  which 
is  fcrewed  to  the  finker-bar  P,  juft  within  the  thumb- 
plates  L.  Thefe  links  are  jointed  at  the  other  ends  to  the 
common  centre  of  motion  oi  the  jacks.  The  Joints  of  the 
pieces,  r,  are  fo  adjufted,  that  they  will  exadly  line  with 
the  joints  which  unite  the  jacks  and  jack-finkers  together ; 
and  the  links  are  the  fame  length  between  the  centres  as  the 
jacks,  for  which  reafon  they  are  called  half-jacks. 

By  means  of  this  connexion,  the  carriage,  with  all  its 
appendages,  vi%.  the  jacks,  with  their  fprings  and  the  flur- 
bar,  are  drawn  forwards  at  the  fame  time  that  the  finker- 
frame  is  drawn  forwards,  by  pulling  the  hand-bar  K  K  ;  or, 
by  a  contrary  movement,  the  loops  of  threads  wliich  were 
laft  formed  upon  the  needles,  will  be  carried  back  from  the 
hooks  or  beards  of  the  needles  upon  their  ftems,  as  (hewn  at 
^ijig'  i»  fi3  as  to  be  in  the  arch,  /,  of  the  finkers,  as  before 
defcribed. 

The  firft  row  of  loops  being  thus  diijpofed  of,  the  frame 
of  finkers  is  reftored  to  its  former  poution,  and  a  fecond 
row  is  formed  upon  the  ftems  of  the  needles  by  a  repe- 
tition of  the  fame  procefs,  viz.  extending  the  thread  acrofs 
the  needles  beneath  the  nips,  /,  of  the  finkers  ;  moving  the 
flur  by  the  two  outfide  treadles  B,  C,  which  depreii'es  all 
the  jack-finkers,  and  makes  a  loop  of  double  depth  between 
every  other  pair  of  needles :  this  is  called  drawing  the 
jacks :  next  preflbg  on  the  thumb-plates  L,  and  deprefling 
the  hand-bar,  K,  at  the  fame  time,  which  elevates  the  jack- 
finkers,  and  depreifes  the  lead-finkers  by  one  movement, 
and  produces  a  loop  of  thread  between  every  two  adjacent 
needles.  Another  complete  row  of  loops  is  now  formed 
upon  the  ftems  of  the  needles ;  and  this  row  is  to  be 
brought  forwards,  fo  as  to  be  under  the  beards  or  hooks  of 
the  needles,  in  the  manner  fliewn  by   R>^*  i.     This  is 
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wluch  adnueefl  all  the  finkers  together,  and  their  pointf,  /, 
puih  forwards  the  thread  till  it  comes  into  the  beards,  and 
thefe  prevent  ic  from  coming  off  the  needles. 

The  Lext  operation  ia  liftincr  up  the  hand-bar  and  frame 
of  {inkers  as  much  as  will  raiie  their  points,  /,  quite  clear 
up  above  the  needles  between  which  they  were  fituated,  and 
applying  the  foot  on  the  upper  treadle  £,  to  bring  down 
the  preffing-bar,  F,  upon  the  beards  of  the  needles,  to  clofe 
them  up,  and  while  fo  clofed,  they  hold  the  loops  of  thread 
at  R,  as  if  they  were  looped  through  the  eyes  of  as  many 
needles.  The  upper  loops  of  the  works  which  are  at  S, 
f$g,  I,  upoa  the  ftems  of  the  needles,  in  the  arch,  /,  of  the 
finkers,  are  next  brought  forward  upon  the  needles,  by  draw- 
ing forwards  the  frame  of  Tinkers ;  but  in  advancing  thefe 
loops,  draw  over  the  clofed  beards  of  the  needles,  and  confe- 

Suently  over  the  laft-formed  hoops,  which  remain  under 
le  beards,  in  the  pofition  (hewn  at  R,  Jig.  i  ;  or.  in  other 
words,  the  loops  laft  formed,  and  refting  under  the  beards 
at  R»J!%'  i»  are  drawn  through  the  loops  of  the  upper  or 
laft  courfe  of  the  finifhed  work  which  remained  upon  the 
ftems  of  the  needles,  as  reprefented  at  S.  By  this  means, 
the  loops  of  what  was  the  upper  or  laft  courfe  of  the  finifh- 
ed work,  become  fecured  from  opening  or  unravelling,  and 
the  loops  under  the  beards  now  become  the  laft  or  upper 
courlie  of  the  work,  and  are  preferved  from  unravelling  by 
the  needles,  one  of  which  paiTes  through  each  loop  ;  and 
thefe  loops  will  not  be  drawn  off  from  the  needles  until 
there  is  another  row  of  loops  prepared,  and  referved  under 
the  beards  of  the  needles,  ready  to  be  drawn  through  them. 
When  the  piece  of  work  is  finifhed,  and  taken  off  from  the 
frame,  the  laft  made  row  of  loops  muft  be -fecured  by  running 
a  thread  through  them,  or  other  means,  or  they  would  draw 
through  the  preceding  loops,  and  releafe  them,  which  in 
like  manner  would  releafe  their  predeceffors,  and  fo  the 
whole  piece  would  unravel. 

The  motion  of  the  frame  of  finkers,  which  produces  the  ad- 
vance of  the  finkers  towards  the  points  of  the  needles,  or 
their  recefiion  towards  the  ftem,  takes  place  upon  the  centres, 
called  the  top  joints  o  o,  and  the  wheels  of  the  carriage,  as 
before  mentioned.  The  quantity  of  motion  is  limited  by  a 
piece, /f^.  7,  called  the  arcn,  which  is  fixed  faft  againft  the  in- 
fide  of  the  wood-frame  N,^.  2 :  a  part  of  the  hanging-cheeks 
0,0,  of  the  frame  of  finkers  defcends  with  a  projeSing  part  to 
a&  round  this  arch,  which,  at  the  fame  time  that  it  limits  the 
quantity  of  motion,  prevents  the  motion  being  made,  except 
in  a  proper  fucceifion,  to  produce  the  effects  before  defcribed. 
Thus,  when  the  hook  is  beneath  the  arch,  the  points,  /,  of 
the  finkers  will  be  beneath  the  level  of  the  needles^  and  then 
the  frame  of  finkers  cannot  be  raifed  up  without  firft  moving 
the  lower  part  of  the  frame  either  forwards  or  backwards. 
In  the  fame  manner,  when  the  hook  is  above  the  arch,  the 
finkers  cannot  be  depreflcd  till  they  are  moved.  When  the 
thread  is  firft  extended  acrofs  the  needles,  in  order  to  be  funk 
into  loops,  the  frame  is  faid  to  be  over  the  arch,  that  is,  the 
hook  is  at  the  back,  or  on  the  farther  fide  of  the  arch,  and 
by  applying  thereto,  the  finkers  are  guided  in  their  finking, 
that  18,  when  they  def^end,  they  deprefs  the  thread  to  form 
the  loop.  When  this  finking  has  taken  place,  the  finker-frame 
will  be  at  its  loweft  pofition,  and  the  top  arms,  Q,  will  reft 
upon  the  lower  ftop-fcrew  of  the  ftandards  W.  When  the 
finkers  are  brought  forwards,  to  draw  the  loops  from  the 
ftems  of  the  needles  into  their  beards  or  points,  the  hook  of 
the  frame  moves  along  the  under  fide  of  the  arch,  and  this 
prevents  the  points  lifting  up,  while  the  lower  ftop  prevents 
them  from  finking  down  :  but  when  the  finkers  are  brought 
fufficiently  forwards,  the  frame  is  lifted  or  thrown  up  by  the 


main-fpring,  the  hook  following  the  curvature  of  the  archi 
until  the  points  are  completely  above  the  needles,  or  the 
frame  has  reached  the  upper  ftop.  The  finkers  are  then 
brought  forwards  upon  their  centre  df  motion,  while  the 
preffer  is  drawn  down  to  clofe  the  beards  of  the  needles  and 
draw  the  loops  over  them ;  in  doing  which,  the  hook  quits 
the  arch*  and  the  frame  comes  forwards  without  any  guide, 
the  fame  being  unneceflary,  becaufe  the  elevation  of  the 
finkers  is  determined  by  the  upper  ftop,  againft  which  the 
frame  rifes  by  the  a6^ion  of  its  main-fpring ;  and  the  proper 
degree  for  the  advance  of  the  finkers  is  determined  by  the 
drawing  forwards  of  the  firame  with  fufficient  force  to  draw 
the  loops  of  the  work  tight :  this  force  the  workman  muft 
regulate  by  habit,  fo  as  make  his  work  clofe. 

In  returning  the  frame  of  finkers,  in  order  to  put  back  the 
work  upon  the  ftems  of  the  needles,  fo  a^  to  be  out  of  the 
way  while  a  new  row  of  loops  is  made,  the  hook,  9,  muft 
be  carried  back  beneath  the  arch,  which  will  keep  down  the 
points  of  the  finkers,  fo  as  to  prevent  them  from  rifing  above 
the  needles,  as  they  would  then  quit  the  work  they  are  in- 
tended to  drive  back  upon  the  needles. 

By  the  operation  which  we  have  defcribed,  one.  courfe  of 
the  work  is  formed ;  but,  to  render  it  more  clear,  we  will 
continue  the  defcription,  in  a  few  words,  of  the  working  of 
another  courfe.  Preparatory  to  working  it,  the  loops  o^  the 
laft  courfe  of  the  work,  and  by  which  the  work  is  fuf- 

S ended  from  the  needles,  muft  be  pufhed  back  upon  the 
ems  of  the  needles  to  the  pofition  S,  j^.  i,  fo  as  to  come 
into  the  arched  or  open  part  s^Jig,  4,  of  the  finkers  :  this  is 
done  by  depreffing  the  finkers  low  enough  for  their  point,  /, 
to  enter  between  the  needles,  and  then  pufhing  back  the 
hand-bar  and  frame  of  the  finkers  to  carry  back  the  work 
upon  the  ftems  of  the  needles.  This  is  the  fituation  in  which 
'  we  fuppofe  the  frame,  when  the  operation  commences ;  and 
the  frame  is  over  the  arch. 

The  firft  movement  is  the  gathering  of  thread.  The 
thread  laid  over  is  lightly  extended  acrofs  the  needles, 
beneath  the  nips,  /,  of  the  finkers ;  and  by  preffing  the 
fiur-treadle  BC,  the  jack-finkers  are  deprefled  one  by 
one,  fo  as  to  form  double  loops.  This  is  called  drawing 
thejacks. 

The  fecond  movement  is  finking.  This  is  done  by  draw- 
ing down  the  hand-bar  K,  and  bearing  upon  the  thumb- 
plates,  L,  at  the  fame  time :  the  whole  row  of  lead-fin kers 
IS  thus  Jepreffed,  whilft  the  jack-finkers  rife,  and  the  thvead 
is  carried  down  into  a  loop  between  every  two  needles. 

The  third  movement  is  to  bring  the  frame  forwards  under 
the  arch.  This  is  done  by  drawing  the  hand-bar  forwards, 
and  the  row  of  loops  juft  made  is  brought  under  the  beards 
of  the  needles. 

The  fourth  movement  is  to  bring  the  work  forwards  from 
the  ftem  of  the  needles.  To  do  this,  the  finker-frame  is  lifted 
up,  by  elevating  the  hand-bar  K,  fo  that  the  point,  /,  of  the 
finkers  will  be  quite  drawn  out  above  the  needles ;  and  in 
this  fituation,  the  hand-bar  and  finker-frame  being  brought 
forwards,  the  breaft  or  curved  part  of  the  arch,  1,  of  the 
finker  will  bring  forwards  the  piece  of  work  which  hangs 
upon  the  ftems  of  the  needles,  by  its  loups  laft  made. 

The  fifth  movement  is  clofing  the  work,  or  drawing  the 
loops  laft  made,  through  the  finifhed  loops  of  the  work. 
The  prefTer-treadle  E,  being  borne  upon  at  the  fame  mo- 
ment, will  bring  down  the  preffer,  and  it  will  bear  upon 
the  beards,  and  clofe  them,  while  the  loops  are  drawn  for- 
wards \  confequently  the  loops  of  the  old  work  will  be 
drawn  over  the  beards,  and  quite  off  from  the  neediest  this 
draws  the  loops  thereof  over  the  loops  laft  made;  which  re- 
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ntin  in  the  beardi  of  the  needles.  To  draw  the  work  tight* 
the  hand-bar,  K,  is  drawn  forwards  two  or  three  times  with 
a  flight  jerk,  fo  as  to  extend  all  the  loops  to  their  folleft 
quantity,  and  make  the  loops  of  the  work  unite  clofely. 
The  courfe  is  now  finifhed;  but  as  a  preparation  for 
ing  another  courfe,  the  work  muft  be  carried  back  upon 


the  ftems  of  the  needles  into  the  fituation  of  S,  Jig.  I.  This 
is  the  (ixth  and  lafi  movement.  To  put  back  work,  the 
firame  is  pulled  down  to  bring  the  points  of  the  (inkers 
below  the  level  of  the  needles ;  and  in  this  pofition,  by 
preffing'  back  the  hand-bar,  and  all  the  finkers  together, 
the  points,  /,  will  enter  between  the  ends  «f  the  needles, 
and  carry  back  the  loops  of  the  work  upon  the  ftems  of  the 
needles,  where  it  will  remain  in  the  arches  of  the  {inkers,  fo 
as  to  be  detached  from  them,  and  out  of  the  way,  while  a 
new  fet  of  loops  is  formed  by  the  nips  of  the  points  of  the 
finkers  ;  and  then  the  loops  of  the  old  work  are  to  be  drawn 
over  thofe  laft  made. 

The  movements  are  then  repeated:  ift,  gatherine  the 
thread  upon  the  needles,  and  deprefling  it  into  large  loops 
between  every  two  needles,  by  the  motion  of  the  flur ; 
ad,  finking,  to  make  the  loops  between  all  the  needles; 
3d,  bringmg  the  thread  under  the  beards  of  the  needles ; 
4th,  bringing  the  work  forwards  from  the  ftems  of  the 
needles  towards  the  beards ;  5th,  clofing  the  beards  by  the 
prrfTure  of  the  prefter-bar,  and  drawing  the  work  over  the 
beards ;  and,  6th,  putting  the  work  back  on  the  needles, 
leady  for  working  another  courfe. 

The  operation  of  the  machine  proceeds  in  the  manner 
defcribed ;  and  as  faft  as  the  courfes  are  completed,  the 
work  defcends  lower,  and  hangs  down  in  a  web  from  the 
needles.  When  the  piece  is  of  a  confiderable  length,  it  is 
roiled  upon  a  roller,  in  an  iron  ^me  ^,  called  the  web, 
and  the  wetght  of  the  frame  is  fufficient  to  keep  the  piece 
to  a  proper  tenfion.  The  roller  in  the  web  can  be  turned 
round  occaiionally  to  wind  up  the  piece,  and  is  retained 
by  a  ratchet*wheel  and  click. 

Having  ^ven  an  idea  of  the  manner  of  the  operation 
o£  this  cunous  machine,  it  only  remains  to  explain  the 
adjttfbments  with  which  it  is  provided,  in  order  to  make  it 
work  corrcAly. 

The  finenefs  of  the  work  depends  on  the  number  of 
loops  which  the  thread  will  make  in  any  given  length,  and 
this  will  be  equal  to  the  number  of  needles  and  finkers 
in  the  fame  fpace.  The  number  of  needles  in  an  inch  is 
called  the  gauge  of  the  frame,  and  they  vary  from  15  to  40, 
which  latter  are  ufed  for  the  fineft  ftockings.  The  gauge 
of  a  frame  cannot  be  altered  when  it  is  once  made,  and 
the  work  which  it  will  produce  miift  always  be  of  the 
lame  degree  of  finenefb,  although  it  may  be  made  a  little 
more  denfe  or  more  flight  by  drawing  the  loops  very  clofe, 
or  by  allowing  a  greater  quantity  of  thread,  and  making  the 
kx>ps  longer.  This  circumftance  will  evidently  depend  upon 
the  depth  to  which  the  nips  of  the  finkers  defcend  between 
the  needles,  when  they  carry  down  the  thread  into  loops. 
To  regulate  this  depth,  the  needle>bar,  or  that  piece  which 
fuftains  the  leads  containing  the  row  of  needles,  is  made  to 
rife  or  fall  a  flight  quantity,  by  means  of  two  long  adjulU 
ing  fcrews,  the  heads  of  which  are  made  with  notcnes,  and 
fprin^  fall  into  tllem  to  keep  the  fcrews  from  turning 
back :  thefe  heads  are  called  the  ftar,  and  the  notches  nicks: 
one  is  marked  9,  in^/.  2  and  3. 

The  motion  allowed  to  the  frame  of  finkers  is  limited,  as 
before-mentioned,  by  ftops  proje£ting  from  the  two  up- 
right ftandards,  W ;  and  through  thefe  ftops,  ftop-fcrews,  x^ 
are  fitted,  to  regulate  the  degree  of  afcent  and  defcent. 
The  main-fpriag,  jr,  is  made  of  fufficient  fttength  to  lift  the 


S  T  O 

weight  of  the  frame  of  finkers,  and  make  them  always  rife 
up  as  high  as  the  upper  ftop-fcrews  will  permit. 

The  manner  of  making  different  parts  of  the  ftockiqg. 
frame  is  worthy  of  notice.  The  needles  are  made  of  iron-^ 
wire,  of  a  proper  degree  of  finenefs :  it  muft  be  of  good 
quality,  as  that  which  is  liable  to  fplit  or  fphnter,  either  in 
filing,  punchjpg,  or  bending,  is  totally  unfit  for  the  pur- 
pofe.  The  wire  is  cut  to  lengths,  and  annealed  or  foftened  in 
a  box  of  charcoal,  in  which  they  are  heated  to  rednefs,  and 
fuffered  to  cool  gradually:  The  needles  are  next  punched 
with  the  fmall  cavity  which  is  necefl'ary  to  receive  the  point 
of  the  beard:  this  is  done  by  a  fimple  forew-prefs.  The 
point  of  the  needle  is  next  formed  by  the  file  and  burnifiier, 
and  the  hooks  are  then  bent  to  form  the  barb :  next  the 
needles  are  flattened,  each  with  a  blow  of  the  hammer.  To 
faften  thefe  needles  together,  and  fix  them  in  the  machine, 
they  are  placed  parallel  to  each  other  in  a  mould  or  fnunet 
and  tin  or  pewter  poured  into  the  mould,  round  the  flattened 
ends  of  the  ftems.  The  piece  of  lead  or  pewter  is  juft  an 
inch  in  width,  and  the  number  of  needles  which  it  wul  con- 
tain, gives  the  denomination  to  the  gauge  of  the  frame. 
Thefe  leads  of  needles  are  faftened  to  the  needle*bar  by  a 
fcrew  through  each.  The  lead-finkers  are  made  of  fteel- 
plates,  which  are  put  together  by  cafting  lead  round  thena 
at  the  upper  ends,  in  the  fame  manner  as  the  needles^  The 
rack  or  piece,  which  contains  the  centre  of  the  jacks,  is  called 
the  comb,  becaufe  it  is  compofed  of  a  number  of  finall 
plates,  fixed  into  a  bar  by  cafting  them  with  lead  or  tin. 

The  ftocking-frame  has  undergone  verv  few  alterations 
fince  its  firft  invention,  a  circumftance  hjjrhly  creditable  to 
the  genius  of  the  inventor.  A  ftocldng-mme  for  weavinsr 
the  tartan  plaid  hofe  which  is  worn  in  Scotland,  is  defcribed 
in  the  Society  of  Arts  Tranfadions,  vol.  xxix.  p*84:  it 
contains  fome  additions  invented  by  Mr.  John  Robertfon. 

STOCK KIGT,  in  Geography ^  a  town  of  Saxony,  in  the 
Vogtland;  3  miles  S.£.  of  Planen.  —  Alfo,  a  town  of 
the  duchy  of  Wurzburg ;  3  miles  S.  of  Konigfliofen  in 
der  Grabfeld. 

STOCKPORT,  anciently  written  Stoke^e  and  Stoi* 
fortf  a  town  in  the  hundred  and  deanery  of  Macclesfield, 
18  feated  175  miles  from  London,  on  the  banks  of  the 
river  Merfey,  partly  in  Chefliire  and  partly  in  Lanca« 
fliire.  The  part  of  the  town  in  the  latter  county  is 
called  Heaton-Norris,  and  is  united  to  the  Cheflure  part  by 
abridge.  In  181 1  it  confifted  of  859  houfes,  and  523a 
inhabitants ;  whilft  the  remaining  portion  of  Stockport  con* 
tained  3326  houfes,  and  iJtS^S  inhabitants.  The  popular* 
tion  of  the  town  and  its  neighbourhood  is  chiefly  employed 
in  various  branches  of  the  cotton  manufacture.  According 
to  Meffrs.  Lyfons's  ftatement  in  1810,  there  were  then  25 
fa6iories  for  cotton  ffoods,  one  filk-mill,  and  feveral  efta« 
blifliments  for  the  making  of  muflins.  The  parifli  of  Stock- 
port  contains  fourteen  townfliips,  tii«. 'Stockport,  Bramhally 
Bredbury,  Brinnington,  Difley,  Duckinfield,  Etchells  or 
Stockport-Etchells,  Hyde,  Marple,  Norbury,  Oflertou, 
Romiley,  Torkington,  and  Wemith.  Thefe  are  all  popu* 
lous,  and  appear  chiefly  to  have  been  parts  of  baronies  and 
manors;  and  there  yet  remains  in  fome  of  them,  armorial  of 
architectural  relicks  of  their  antiquity. 

In  the  time  of  Edward  I.  Robert  de  Stokeport,  earl  of 
Chefter,  made  Stockport  a  free  borough.  In  1260  he  alfo 
obtained  a  grant  of  a  market,  and  an  annual  fair :  at  prefent 
there  are  four  of  the  latter,  and  the  former  continues  Friday 
and  Saturday.  Although  there  be  no  charter  extant,  yet  n 
mayor  is  annually  eleded,  or.rather  nominated,  at  the  lord 
of  the  manor's  court.  Soon  after  the  Norman  conqueft» 
the  aunor  of  Slockport  belonged  to  the  De  La  Speniers  1 
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it  18  now  the  property  of  lord  Vifeount  Bulkeley,  in  right 
of  his  lady.  In  the  year  1 173,  the  caflle  of  this  place  was 
held  by  Geoffrey  de  Coftentine  againft  king  Henry  II.  It 
aifterwards  belonged  to  the  Stockports,  and  fublequently 
to  the  earls  of  Warren  ;  but  the  whole  has  been  long 
fince  demolifhed.  Daring  the  civil  wars  in  Charles  I/a 
reign,  Stockport  was  garrifoned  by  the  parliament's  army, 
and  was  confidered  an  important  poft.  In  May,  1 644*  prince 
Rupert  appeared  before  it  with  his  army ;  the  garrifon,  to 
the  number  of  3000,  drew  out  to  oppofe  him,  but  were  re- 
pulfed,  and  the  town  taken.  In  1 745,  Stockport  bridge  was 
blown  up,  to  prevent  the  retreat  of  the  rebels  after  their 
advance  to  Derby. 

The  places  of  religious  worfhip  at  Stockport  are,  the 
pari(h-church  of  St.  Mary,  which,  from  the  ftyle  of  its 
archite£ture,  appears  to  have  been  eredled  about  the  14th 
century;  the  chapel  of  St.  Peter,  built  and  endowed, 
in  1768,  by  William  Wright,  efq. ;  a  meeting-houfe  for 
Prefbyterians  ;  another  for  Quakers  ;  and  feveral  for  Me- 
thodilts.  Near  the  town  is  a  chapel  for  Roman  Catholics, 
many  perfons  of  that  perfuaiion,  emigrated  &om  Ireland, 
being  reiident  here.  The  chief  public  inftitutions  are,  a 
free-fchool,  founded,  in  1487,  by  fir  Edmund  Shaw  ;  an 
a1m&-houfe,  endowed,  in  1683,  ^7  £<lward  Warren,  efq. ; 
a  difpenfary,  on  a  very  enlareed  plan,  eftablifhed  in  1792  ; 
and  feveral  Sunday  fchools,  inftituted  in  1714;  one  of  which, 
condu6ked  chiefly  by  the  Methodifts,  is  fupported  on  fuch 
an  exteniive  fcale,  that  three  thoufand  children  are  now 
educated  in  it  wholly  by  gratuitous  teachers ;  a  large  fchool- 
koufe  was  ereded  by  Tubfcription  in  1805. — Lyfons's 
Maarna  Britannia,  Che(hire,  4to.  i8io.  Beauties  ot  Eng- 
land and  Wales,  vol.  ii.  Svo.  by  J.  Britton  and  £.  W. 
Brayley. 

Stockport,  a  town,  or  rather  village,  of  America,  in  the 
ftate  of  Pennfylvania,  and  county  of  Northampton,  on  the 
W.  fide  of  the  Popaxtunk  branch  of  Delaware  river; 
firom  which  is  a  portage  of  about  18  miles  to  Harmony,  on 
the  £.  branch  of  the  Sufquehannah  river. 

STOCKS,  in  Gardemngt  fuch  young  trees  as  are  raifed 
from  feed,  fuckers,  layers,  or  cuttings,  and  defigned  for 
the  reception  of  grafts  and  buds  of  other  trees,  to  continue 
them  the  fame  and  become  trees  in  every  refpeft  like  the 
parent  trees  from  which  they  were  taken.  Stocks  for  gene- 
ral ufe  are  proper  when  from  the  fize  of  a  good  large  ?oofe- 
quiU  to  half  an  inch,  or  not  more  than  an  inch  thick  in 
the  part  where  the  graft,  &c.  is  to  be  inferted ;  but  they  ,are 
fomedmes  ufed  when  two  or  three  inches  in  diameter :  thefe 
are  made  ufe  of  in  moft  kinds  of  fruit*trees,  and  occafionally 
for  fome  varieties  of  forefl  and  ornamental  trees,  and  many 
of  the  flirub  kind :  they  (hould  in  general  be  fpecies  or  va- 
rieties of  the  fame  genus  as  the  trees  with  which  they  are  to 
be  engrafted. 

They  are  ufually  divided  into  three  kinds ;  as  crmbfiochf 
free  ^ochi  and  dwarf  Jlocks^  each  comprehending  various 
forts,  both  of  the  fame  and  different  genera,  fpecies,  and 
▼arieties. 

Crab  Stocli* — ^Thefe  are  all  fuch  as  are  raifed  from  feeds, 
8cc.  of  any  natural  or  ungrafted  trees,  particularly  of  the 
fruit-tree  kind ;  fuch  as  Uit  crab-apple  of  the  woods  and 
hedges,  any  kind  of  wild  thorny  uncultivated  pears,  plums, 
wild  black  and  red  cherry,  5cc. ;  and  alfo  of  fuch  trees  as 
have  been  grafted  or  budded:  fome  forts,  being  ftrong 
ihooters  and  hardy,  are  preferred,  on  which  to  graft  parti- 
cular fpecies,  to  improve  the  fize  and  duration  ot  the  trees ; 
for  example,  apples  are  very  commonly  worked  upon  the 
common  wild  crab  ftock,  and  cherries  on  the  great  wild 
black  and  red  cherry  ftoGk>  as  tending  to  promote  a  largei 
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hardy,  and  durable  growth,  proper  for  common  ftaddardb 
and  the  larger  kinds  of  dwarf  trees.  In  ufing  crab  ftocka 
to  graft  any  forts  of  fruit-trees,  it  is  proper  to  rejed  fuch 
of  them  as  affume  a  very  wild  crab-like  growth,  or  of  a 
ftunty,  thorny  nature,  preferring  thofe  that  are  the  freeft 
clean  growers :  fometimes,  however,  the  appellation  of  crab 
ftocks  is  given  to  all  liocks  indifcriminately,  before  being 
grafted,  whether  raifed  from  the  feed,  &c.  of  wild  or  cu£ 
tivated  trees,  until  worked  with  grafts  or  buds,  but  with 
the  dillinfiions  of  wild  crabs  and  free  crabs. 

Free  Stocks. — This  is  a  term  commonly  applied  to  fuch 
forts  as  are  raifed  from  the  kernels  of  the  fruit,  layers,  &c. 
of  any  of  the  cultivated  garden  and  orchard  fruit-trees,  and 
others,  which  often  prove  more  free  clean  (hooters  than  the 
wild  crabs,  and  are  more  proper  than  they  for  grafting 
choice  apples,  pears,  peaches,  nedarines,  apricots,  and  plums 
upon,  to  improve  the  growth  of  the  trees  and  quality  of  the 
fruit. 

Dwarf  Stocks. — Thefe  are  fuch  forts  as  are  raifed  from 
low  growing  trees,  of  a  (hrub-like  nature,  or  but  very  rao<* 
derate  tree-growth,  being  ufed  for  the  lower  and  middling 
forts  of  ftandards  and  to  form  dwarfs,  either  for  walls  or 
efpaliers,  or  as  dwarf  ftandards  in  fmall  gardens,  and  others 
occafionally  for  variety,  as  well  as  for  planting  in  forcing- 
frames,  or  to  pot  for  forcing,  or  euriofity,  &:c.  as  the  para- 
dife  apple  and  codlin  flock,  for  dwarfing  apples ;  the  quince 
ftock,  for  pears  ;  the  bird-cherry,  morello,  and  fmall  May 
cherry  ftock,  for  cherries ;  the  bullace  and  mufcle  ftock  for 
dwarfin?  apricots,  peaches,  and  ne6Urines,  and  fometimet 
dwarf-almond  ftocks  for  the  two  latter,  when  defigned  to 
have  thefe  trees  of  a  very  dwarfifh  growth,  either  to  pot  for 
euriofity,  or  for  forcing  in  fmall  forcing-frames. 

But  the  moft  dwarafh  kinds  are :  the  paradife  ftock, 
bird-cherry,  black  bullace,  and  dwarf-almond^  but  they 
are  not  fo  proper  in  general  culture  as  common  dwarf  trees, 
as  they  never  attain  a  large  grrowth,  fufficient  to  produce 
any  confiderable  quantity  of  fruit :  the  codlin  dwarf  ftocks, 
quince  ftock,  morello  cherry,  and  mufcle-plum  ftocks,  are 
proper  for  the  middling  or  larger  kinds  of  dwarf  trees, 
either  for  walls  or  efpahers,  or  dwarf  and  half  ftandards  ; 
they  are  all  raifed  from  fuckers,  layers,  or  cuttinsrs. 

Sorts  of  Stocks  odaMed  to  each  Kind. — For  apples,  in  all 
the  kinds,  they  are  thofe  of  their  own  fort,  raifed  from  the 
kernels  of  any  of  the  cultivated  apples  or  crab  for  common 
ftandards,  and  the  larger  kinds  of  dwarfs ;  but  the  wild 
crab  ftock  is  often  efteemed  preferable  to  the  free  ftock,  for 
its  hardy  and  durable  nature,  on  which  to  graft  common 
ftandards,  and  fometimes  dwarfs  for  efpaliers ;  and  for  lower 
dwarfs,  the  codlin,  Siberian  crab,  ^nd  paradife  ftocks  are 
fometimes  ufed ;  the  former  for  middling  dwarfs,  and  the 
latter  for  the  fmalleft  dwarfs :  they  are  all  eafily  raiCed,  the 
free  ftock  and  the  crabs  from  the  kernels  of  the  fruit ;  and 
the  codlin  and  paradife  ftocks,  likewife  from  fuckers,  layers, 
and  cuttings.     See  Pyrus  Malus. 

But  for  the  pear,  it  is  chiefly  grafted  and  budded  on 
pear  ftocks  for  general  ufe,  but  on  quince  for  dwarfs ;  the 
former  chiefly  raifed  from  the  kernels  of  any  forts  of  pears  ; 
and  the  latter  freely  by  fuckers,  layers,,  and  cuttings :  but 
the  pear  ftock  is  always  to  be  preferred  for  the  general  fup- 
ply  of  larger  trees,  for  all  common  ftandards,  and  the  larger 
dwarf  pear-trees  for  extenfive  walls  and  efpaliers :  the 
quince  ftock  is  eftimable  principally  for  its  dwarfing  pro« 
perty,  or  in  being  produdtive  of  moderate  fhooting  trees 
for  walls,  efpaliers,  or  middling  ftandards,  fooner  arriving 
to  a  bearing  growth.  In  order  to  form  dwarf  pears,  white 
thorn  ftocksy  raifed  from  feed,  were  formerly  fometimes  in 
repute^  but  they  are  very  improper,  as  the  trees  rarely 
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^T6rper  well :  as  tbe  goodnefs  of  the  pear  is  often  improTed 
or  dixninifted  by  the  nature  of  the  ftock  on  which  it'  is 
grafted,  it  is  of  importance  to  ufe  free  ftocks,  raifed  from 
Vbc  kernels  of  the  befl  fummer  and  autumn  pears,  as  much 
Sis  poffible ;  and  the  prime  pears  fhould  be  worked  always 
on  tlie  fineft  free-Jhooting  flocks  of  the  mod  cultivated-like 
growths :  fometimes,  to  improve  the  quality  of  particular 
choice  kinds  of  pears,  it  is  the  praflice  to  double^work 
thenoy  which  is  to  graft  the  beft  forts  into  free  ftocks  in  the 
fpring,  which  (hoot  the  fame  year ;  then  about  midfummer, 
or  foon  after,  to  bud  the  young  (hoots  of  the  graft  with 
buds  of  the  prime  forts  of  pears,  fuffering  only  the  (hoots  \ 
from  the  fecond  budding  to  run  up  to  form  the  tree :  the 
breaking  kind  of  pears  are  often  rendered  lefs  hard  and 
ftony  in  this  way,  and  the  melting  property  of  others  is 
connderably  improved.     See  Pyrus  Communis. 

And  for  qumces,  two  forts  of  ftocks  are  occaiionally 
ttfied,  as  that  of  its  own  kind,  and  the  pear  ftock ;  the  quince 
ftock  is  raifed  from  feed,  fuckers,  cuttings,  &c.,  and  the 
pear  kinds  firom  the  kernels  of  any  fort  of  pears ;  but  as  all 
the  Tameties  of  quinces  are  fo  expeditioufly  raifed,  with  cer- 
tainty the  fame  by  layers  and  cuttings,  it  renders  the  railing 
of  ftocks  for  grafting  or  budding  them  on  almoft  unnecel* 
fary.     See  Pyrus  Cydoma, 

AHb  for  plums,  the  operation  is  performed  only  upon 
ftocks  of  their  own  kind,  raifed  from  the  ftones  of  any  fort 
of  culdvated  plum,  or  by  fuckers  and  layers,  as  the  moft 
certain  methods  to  obtain  any  particular  variety  of  free 
plum  ftock,  as  the  mufcle-plum  ftock,  which  many  prefer 
as  the  beft  ftock  of  all  on  which  to  work  the  finer  kinds  of 
plmns,  as  generally  producing  very  thriving  moderate  grow- 
ing fraitfui  trees ;  raifing  it,  not  from  feed,  which  would 
vary  exceedingly,  but  by  fuckers  from  the  root  of  real 
mufcle-plum  trees,  or  of  thofe  worked  upon  the  true  mufcle 
ftock,  or  from  layer  ftocks  of  the  mufcle-plum  tree :  the 
phim  will  alfo  grow  upon  the  apricot  and  cherry  ftock,  but 
not  in  a  thriving  ftate  for  any  length  of  time.  See  Prui^us 
Domtjiica. 

For  cherries,  the  proper  ftocks  are  thofe  of  the  cherry 
kind  only ;  as  the  great  wild  cherry  ftock  for  large  trees, 
the  cultivated  garden  cherries  for  the  more  moderate 
growths,  and  the  bird-cherry  ftock  for  fmall  dwarfs :  the 
two  former  are  raifed  from  the  ftones  of  the  fruit,  and  the 
latter  alfo  by  feed,  or  by  layers  and  cuttings :  for  general 
ufe,  the  wild  black  and  red  cherry  ftocks,  being  ftrong  free 
growers,  are  preferable  for  all  common  large  ftandard  cher- 
ries, alfo  the  larger  dwarf  trees  for  extenfive  walls  and  efpa- 
liers ;  as  thefe  ftocks,  being  of  ftrong  hardy  growth,  gene- 
rally produce  larger,  more  hardy  and  durable  trees  than  the 
cultivated  cherry  ftocks;  fometimes  ftocks  of  the  morello 
and  May  cherry,  as  being  moderate  growers,  are  ufed  to 
raife  the  fmaller  cherry-trees  upon,  either  in  dwarfs  for  low 
waUs  and  efpaliers,  or  for  fmall  moderate  ftandards;  but 
the  former,  when  raifed  from  layers,  is  more  certain  of 
producing  the  real  fort  in  its  naturally  moderate  growth : 
the  common  bird-cherry,  as  being  a  very  moderate  grower, 
is  ufed  to  raife  dwarf  cherry-trees  on,  either  to  plant  in 
borders,  pots,  forcing-frames,  or  to  pot  for  forcing,  &c. : 
they  are  raifed  plentifully  from  feed,  cuttings,  and  layers ; 
and  have  the  effeA  of  dwarfing  trees  exceedingly,  fo  as  to 
bear  fruit  when  but  one  or  two  feet  high  $  and  (hooting  very 
little  to  wood,  generally  bear  abundantly  for  their  fize :  and 
cherries  will  alfo  grow  upon  plum,  apricot i  and  laurel  ftocks, 
as  being  of  the  fame  genus.     See  Prun  us  Gcrafus, 

For  apricots,  thefe  prove  the  moft  durable  on  ftocks  of 
the  plum  kind,  as  cammon  plum  ftocks  of  any  variety  for 
all  common  wall,  efpalier  and  ftandard  trees  \  and  the  bul» 


-  lace  ftock  for  fmall  dwarfs ;  the  plum  ftocks  are  raifed  from 
the  ftones  of  any  kind  of  cultivated  plum,  or  by  fuckers 
from  the  root ;  and  the  bullace  from  feed,  fuckers,  and 
layers :    though   they  fucceed  almoft  equally  well  upon 
ftocks  of  any  kind  of  plum,  it  is  probable  they  may  prove 
the  moft  fuccefsful  on  the  mufcle-plum  ftock,  hke  peaches, 
&c.,  as  being  of  a  more  moderate  regular  growth,  and  more 
prolific  nature  t  the  bullace  ftock  is  only  ufed  occafionally 
to  raife  moderate  fmall  dwarfs  for  low  walls,  or  to  plant  in 
pots,  or  in  forcing  frames  for  forcing :  the  apricot  will  like- 
wife  grow  o;i  its  own,  and  on  peach  and  almond  ftocks 
raifed  from  the  ftones,  but  never  in  fo  profperous  or  durable 
a  manner.     See  Prunus  Armemaca. 

For  peaches,  feveral  forts  of  ftocks  are  occafionally  ufed; 
as  almond,  peach,  nefiarine,  apricot,  and  plum  ftocks :  they 
are  all  raifed  from  the  ftones  of  the  fruit,  and  the  latter  aU« 
by  fuckers  and  layers ;  but  the  plum  ftock,  being  the  moft 
hardy,  is  the  moft  proper  for  general  ufe;  but  the  free 
plum  ftock  is  preferable  for  all  the  forts  of  peaches 
and  nedtarines,  as  being  produdUve  of  the  moft  hardy, 
thriring,  and  durable  trees ;  thoueh  it  is  remarkable, 
one  fort  of  plum  ftock  in  particular  is  generally  pre- 
ferable on  which  to  work  peaches,  which  is  that  of  the 
mufclo-plum,  as  producing  the  moft  profperous  trees, 
and  of  a  more  moderate,  regular,  and  firuitful  growth,  the 
fruit  bein?  of  a  fuperior  quality,  when  the  ftocks  are 
genuine ;  being  raifed  from  fuckers  or  layers  of  the  true 
mufcle-plum  tree,  or  by  fuckers  from  the  roots  of  fuch 
peach,  ne^arine,  plum,  ice,  as  are  worked  on  mufcle-plum 
ftocks,  which  generally  fend  up  plenty  from  the  roots  an« 
nually ;  planting  them  off  at  one  year's  growth  into  the 
nurfery  to  train  them  for  ufe:  double  ftocks,  or  double 
working,  is  fometimes  ufed  for  the.  more  delicate  peaches, 
to  improve  their  bearing,  and  the  flavour  of  the  fruit. 

For  ne6tarines,  the  iame  ftocks  as  in  the  peach  are  ufed : 
as  almond,  peach,  ne6larine,  apricot,  and  plum ;  all  raifed 
as  for  the  peach-tree :  the  plum  ftock  (hould  be  preferred 
in  general  as  for  peaches. 

For  almond-trees,  when  raifed  for  their  fruit,  the  ap- 
proved varieties  may  be  budded  into  ftocks  of  any  fort  of 
almond,  peach,  neaarine,  apricot,  or  plum^  railed  from 
the  ftones,  and  the  latter  alfo  firom  fuckers,  fee. ;  but  the 
trees  are  generally  the  moft  hardy  and  durable  on  plum 
ftocks.     See  Amygoalus. 

For  medlars,  three  or  four  different  ftocks  are  occafionally 
ufed,  to  raife  the  approved  varieties :  as  the  medlar,  white- 
thorn, pear,  and  quince  ftocks;  the  three  former  raifed  from 
feed,  and  the  latter  from  fuckers,  layers,  and  cuttings :  the 
medlar  feedling-raifed  ftocks  are  very  proper  to  graft  the 
approved  varieties ;  and  the  white-thorn  and  quince  ftocks 
are  only  ufed  occafionally :  but  free  ftocks,  raifed  from  the 
kernels,  of  medlars,  or  fummer  or  autumn  pears,  are  pre- 
ferable to  the  two  laft  for  all  the  varieties  of  the  common 
medlar,  which,  either  on  their  own  or  pear  ftocks,  generally 
a(fume  a  more  free  growth,  and  produce  the  firuit  in  g^reater 
perfefkion  and  abundance.     See  Msspilus* 

For  fweet  fervice-trees,  when  defigned  as  fruit-trees,  the 
approved  varieties  (hould  be  grafted  or  budded  upon  proper 
ftocks ;  either  principally  their  own  raifed  from  the  feed,  or 
occafionally  on  pear  or  quince  ftocks,  raifed  as  for  the  med-* 
lar  and,  other  trees ;  though  any  of  the  forbus,  or  the  pear 
kind  of  ftocks,  are  preferable  to  the  quince  to  work  this 
tree  on  to  have  it  large  and  durable:  but  quince  ftocks 
may  be  ufed  to  have  trees  of  fmaller  growth,  for  low 
ftandards,  efpafiers,  &c. 

For  the  wild  maple*>leaved  fervice  berry-trees,  the  proper 
ftocks  are  either  their  own  kind,  or  thofe  of  the  haw- 
thorn. 
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tli(yrtif  raifed  from  the  feed;  tbey  alfo  take  upon  pear 

ftocksy  &c. 

For  hazel-nuts,  the  filberd,  &c.  the  ilocks  of  the  com- 
mon nut-tree,  raifed  either  from  the  nuts,  or  by  fuckers 
from  the  root,  may  be  ufed ;  but  this  method  is  feldom  em- 
ployed.    See  CoRYLUS  Avellana. 

For  orange-trees ;  thefe  are  worked  upon  ftocks  of  their 
own  kind  only,  as  any  kind  of  orange,  lemon,  or  citron 
ftocks,  raifed  from  the  kernels  of  the  fruit;  though  the 
Seville  orange,  as  being  a  very  free  ftrong  ihooter,  is  gene- 
rally preferred  for  orange  ftocks ;  but  the  lemon  and  citron, 
being  alfo  free  growers,  form  very  proper  ftocks  to  raife  any 
Variety  of  oranges  on.     See  Citrus  Jturantium, 

For  lemon  and  citron  trees ;  thefe  varieties  are  alfo  budded 
or  inarched  upon  lemon,  citron,  or  orange  ftocks,  raifed 
from  the  kernels  of  the  fruit,  as  for  erauges.  It  is  evident, 
that  in  this  method,  for  curiofity,  the  fame  ftock  may  be 
made  to  fupport  two,  three,  or  more  different  varieties  of 
fruit,  grafted  or  budded,  either  all  into  the  ftock,  being 
previoufly  trained  with  branches,  forking  off*  for  the  pur- 
pofe  one  for  each  graft,  or  by  cleft  or  crown  grafting 
fingle  large  ftocks,  with  two  or  more  different  buds  by  ino- 
culation ;  likewife  the  liock  being  ftngly  grafted  or  budded, 
different  forts  may  be  inferted  into  the  moots  ariiing  from 
the  graft  or  buds ;  and  thus  two,  three,  or  more  forts  of 
apples  may  be  had  on  the  fame  root :  and  by  the  fame  me- 
thod,  different  forts  of  fruit  may  be  had  upon  the  fame 
ftock,  as  plums,  cherries,  and  apricots  all  on  a  plum  ftock ; 
or  peaches,  ne6tarines,  and  apricots  on  the  fame,  or  on 
ftocKS  of  their  own  kind ;  and  pears,  medlars,  and  quinces 
upon  the  pear  ftock ;  alfo  red  and  white  currants,  or  cur- 
rants amd  gooCeberries,  on  a  currant  or  goofeberry  ftock ; 
or  white  and  red  grapes  on  a  vine  ftock  ;  likewife  red  and 
^kite  rofes,  or  other  different  forts,  upon  a  common  rofe 
ftock ;  as  well  as  on  numerous  other  trees  and  ihrnbs,  which 
ar^  fpeciea  or  varieties  of  the  fame  genus.  See  Citrus 
^  Medua. 

Method  of  Rmfing  the  Stoch. — All  the  different  forts  may 
be  raifed  by  feeds,  fuckers,  layers,  and  cuttings.  In  the  firft 
or  feed  mode,  various  forts  of  ftocks  may  be  raifed  from 
the  ttones  and -fruits  of  different  forts  of  trees  i  as  the  ker- 
nels of  all  the  apple  kinds,  pears  and  quinces ;  and  the 
ftones  of  plums,  cherries,  apricots,  peaches,  and|  nedarines ; 
the  feeds  or  ftones  of  medlars,  fervices^  &c. ;  alfo.  nuts, 
when  deftgned  for  ftocks ;  all  of  which  (hould  be  obtained 
in  autumn  from  their  refpe^kive  fruits  when  fully  ripened ; 
and  when  well  cleared  from  the  pulpy  fubftance,  each  fort 
may  be  fown  feparately,  in  beds  of  common  light  earth  in 
the  nurfery,  either  direflly,  or  after  being  preferved  in  fand 
till  February,  but  the  early  autumn  is  the  beft  feafon  ;  and 
if  the  winter  (hould  prove  fevere,  the  beds  of  the  more  tender 
kinds,  u  almonds,  peaches,  &c«  may  be  covered  with  dry 
litter  to  defend  the  feed  from  the  froft.     See  Nursery. 

But  before  the  appearance  of  the  plants  above  ground, 
where  the  furface  of  the  bed  is  hard-bound  or  caked,  it  is 
often  beneficial  to  ftir  the  furface  lightly  with  a  fmall  iron 
rake ;  alfo,  if  very  dry  weather  prevails,  to  give  frequent 
moderate  waterings,  both  before  and  afrer  the  plants  are  up, 
repeating  the  waterings  occafionally  in  dry  weather  all  the 
fpring  and  early  part  of  fummer,  to  encourage  a  free  ftrong 
growth ;  being  likewife  careful  to  keep  the  beds  very  clean 
from  weeds,  by  diligent  hand- weedings ;  and  by  thus  giving 
every  encouragement,  the  feedling  ftocks  will  grow  fo 
freely  during  the  fummer,  as,  by  the  autumn  or  the  fpring 
following,  to  be  moftly  of  a  proper  fize  to  plant  out  into 
nurfery-fines  in  the  open  quarters,  in  rows  two  feet  afunder, 
to  remain  for  grafting  and  budding  upon :  though^  if  they 


have  made  but  middlnig  pro^refs  the  firft  fummer  in  the 
feed-bed,  and  arc  rather  fmall  and  weakly,  the  ftrongeft 
only  fhould  be  planted  out,  leaving  the  reft  growing  until 
the  next  autumn,  when  they  will  be  all  of  full  fize  for  plant- 
ing out  wholly  into  the  open  prepared  nurfery  quarters^ 
forking  the  feedling  plants  up  out  of  the  beds,  fhortening 
any  perpendicular  tap-root  and  long  ftragglers,  but  leaving 
all  their  tops  entire,  and  then  plantmg  them  in  lines,  either 
by  trench-planting,  ilit-planting,  or  dibble-planting,  as  the 
iizesof  the  plants  admit,  in  rows  two  feet  or  two  ftet  and  a 
half  afunder,  fetting  the  plants  one  foot  or  fifteen  inches . 
apart  in  each  row,  in  an  upright  pofition  ;  and  after  having 
planted  one  row,  treading  the  earth  gently  all  along  clofe 
to  the  roots  of  the  plants,  to  fix  them  firmly  in  the  earth 
all  evenly  in  a  ftraight  range ;  proceeding  in  the  fame  manner, 
row  and  row,  till  the  whole  is  planted,  levelling  the  furface 
of  the  ground  between  all  the  rows  with  the  fpade  or  rake. 
Their  future  culture^  until  grafted  or  budded,  confitts  in 
occafional  waterings  in  the  firft  fpring,  hoeing  over  the 
ground  every  fummer,  digging  between  the  rows  annually 
m  the  winter  or  fpring,  and  training  the  ftocks  each  to  one 
ftem  5  preferring  their  top  always  entire,  but  trimminj^  off 
the  flrong  laterals  below,  to  encourage  the  ftrength  of  the 
main  ftem,  when  they  will  be  fit  for  grafting  or  buddiqg 
upon,  in  from  one  to  two  or  three  years.  See  Planting^ 
in  Gardening. 

It  may  be  noticed,  that  they  are  proper  for  working 
when  from  about  the  fize  of  a  hrge  goofe-quill,  as  already 
obferved,  to  thethicknefs  of  a  man's  little  finger,  or  a  little 
more ;  but  the  fooner  they  are  worked  upon,  after  they  arc 
of  a  due  fize,  the  better  they  fucceed,  and  the  fooner  they 
form  trees.     See  Grafting  and  Budding. 

In  fome  cafes,  however,  where  the  ftocks  have  (hot  freely 
the  firft  fummer  after  planting  out  from  the  feed-bed»  many 
of  them  may  probably  be  of  a  due  fize  to  graft  the  fol- 
lowing fpring  and  fummer,  at  five  or  fix  inches  height,  to 
form  dwarfs  for  walls  and  efpaliers,  &c. ;  or  even,  m  fome 
forts,  for  full  or  half  ftandards,  provided  the  firft  main 
(hoot  from  the  graft  or  bud  is  trained  up  fingly,  two  or 
three  years,  to  form  the  ftem,  of  from  four  or  five  to  fix  or 
feven  feet  ftature :  however,  if  they  have  grown  but  mo- 
derately the  firft  and  fecond  feafons,  and  are  not  generally 
in  a  cor.dition  for  the  operations  of  grrafting  or  budding,  it 
is  better  to  let  them  have  another  year's  growth. 

But  in  the  fecond  or  fucker  mode,  the  fuckers  of  all  the 
trees  which  afford  them  (hould  be  planted  off  at  one  ycar*a 
growth,  in  autumn,  winter,  or  fpring,  which  is  a  very  ex- 
peditious method  of  raifing  feveral  forts  of  ftocks ;  fo  that, 
after  being  tranfplanted  into  the  nurfery,  they  often,  in  one 
or  two  years'  growth,  afford  proper  ftocks  for  the  receptioa 
of  grafts  and  buds ;  and  many  of  them  are  often  fit  for  bud- 
ding in  the  fummer  following,  at  the  proper  budding,  feafon^ 
or  for  grafting  in  the  fpring  afterwards. 

The  fuckers  are  generally  fit  to  take  up  for  the  purpofe 
of  ftocks,  when  of  one  year's  growth,  and  about  the  fize  of 
a  tobacco-pipe,  or  but  little  bigger,  and  fhould  be  colle6ied 
in  autumn,  or  the  early  part  of  winter  ;  taking  them  up  as 
well  rooted  as  poflible,  cutting  off  all  knots  or  knobbed 
woody  parts  of  the  old  roots  that  may  adhere  to  their  bot- 
tom, trimming  the  ftraggling  tibres,  and  cutting  off  all 
fide*(hoots  from  the  ftem  ;  then  planting  them  in  rows  two 
feet  afunder,  and  one  foot  diftant  in  the  lines ;  treading  the 
mould  gently  to  their  roots,  and  finifhing  the  work  by  level* 
ling  the  furface  between  the  rows.  The  culture  afterwards, 
until  grafted  or  budded,  is  nearly  the  fame  as  that  of  the 
feedling  ftocks,  keeping  them  clean  from  weeds  in  fummer 
by  hoeiog;  and  probably  fome  of  the  ftrongeit  (hooters 

X       may 
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may  be  fit  to  btid  in  the  July  or  Au^ft  feUowingy  though 
the  greneral  or  greateft  part  will  require  two  years'  growtfiy 
before  they  are  proper  for  working  ;  flill  continuing  them 
aU  to  one  ftem,  by  timely  difplacing  ftrong  laterals,  and 
preferving  their  top  or  leading  (hoot  generuly  entire  until 
grafted.  Sec, 

The  third  or  layer  method  ie  pradiled  for  fome  forts  of 
ftocka  of  fruit  and  other  trees,  and  when  any  particular 
variety  of  ftock  is  required,  fuch  as  the  paradife  dock  for 
apples,  mufcle-plum  lor  peaches,  &:c.  that  they  may  be 
obtained  of  the  real  fort  with  certainty ;  but  as  tms  method 
of  raifing  docks  would  be  atteaded  with  great  trouble  for 
general  crrafting  or  budding,  it  is  only  prafbfed  occafionally. 
In  providing  them  in  autumn  or  winter,  ^ome  of  the  young 
ihoott  of  fuch  trees  as  have  the  branches  naturally  growing 
Dear  the  ground,  or  in  which  the  ftems  have  been  cut  down 
low  while  young,  to  force  out  branches  near  the  bottom,  to 
furni(h  (hoots  properly  fituated  for  laying,  (hould  be  flit- 
byed  in  the  common  method,  when  they  will  moftly  be 
rooted  by  the  autumn  following,  and  be  (it  to  take  on  and 
plant  into  the  nurfery,  being  managed  as  directed  for  the 
ieedlincr  and  fucker  (locks. 

In  uie  lad  or  cutting  method,  cuttings  of  the  lad  year's 
flhoots  (hould  be  chofen  in  autumn,  planting  them  in  the 
nurfery,  in  a  fomewhat  (hady  border,  giving  occafional  wa- 
terings the  following  fpring  and  beginning  of  fummer,  in 
dry  weather,  when  they  wifl  be  modly  well  rooted  by  next 
autumn,  and  may  then  be  planted  out  in  nurfery-rowj  two 
feet  afunder,  managing  them  as  the  others.  They  (hould 
be  kept  with  upright  dems,  except  any  (hould  affume  a 
ftunted  or  crooked  growth  ;  in  which  cafe,  they  (hould  be 
headed  down  \o  the  ground  in  the  fpring,  when  they  will 
pn(h  out  drong  from  the  bottom  the  enfuing  fummer,  train- 
ing them  to  one  dem,  and  with  their  leading  top-(hoot  entire 
as  above ;  and  according  as  all  the  forts  advance  in  growth, 
they  (hould  be  diveded  of  drong  lateral  (hoots  below,  re- 
peating it  particularly  in  the  taller  dandard  docks,  to  en- 
courage their  upright  direction  more  expeditioufly  to  the 
proper  grafting  and  budding  heights.  But  the  proper  me- 
thods of  graftmg  and  budding,  for  the  di(ferent  forts,  are 
(hewn  more  fully  under  the  culture  of  the  di(Ferent  kinds, 
as  well  as  under  the  heads  Budding  and  Grafting. 

In  regard  to  docks  in  general,  but  little  that  is  fatisfac- 
tory  has  yet  been  done,  in  either  determining  the  utility 
and  advantages  of  fuch  as  are  taken  from  dinerent  fpecies 
of  the  fame  kind,  or  in  any  other  way ;  but  an  inj^enious 
bquirer  on  horticultural  fubjeds,  T.  A.  Knight,  e^.,  has 
lately  been  engaged  in  fome  experimental  trials  for  afcer- 
taining  the  advantages  or  difadvantages  of  u(ing  docks  of 
different  fpecies  in  the  culture  of  the  peach,  the  neflarine, 
and  the  apricot,  which  may  probably  throw  fome  additional 
li^t  on  this  intricate  and  imperfemy  elucidated  pra6iice. 
It  has  been  dated  by  this  writer,  on  the  authority  of  fir 
Jofeph  Banks,  in  the  **  Tranfa6lions  of  the  Horticultural 
Society  of  London,"  that  in  the  praAice  of  the  French 
gardeners,  they  con(ider  docks  of  diderent  fpecies  to  be 
iiece(rary  to  corre^  the  defe6ls  of  di(Ferent  foils  and  varieties 
of  fruit ;  and  that  the  peach-tree  (hould,  in  fome  cafes,  be 
budded  upon  the  plum-tree,  in  others  upon  the  almond- 
tree,  and  in  others  again  upon  its  natural  dock,  that  of  the 
apricot ;  while,  on  the  contrary,  our  gardeners  fiippofe  the 
plum  dock  to  be,  under  all  circumdances,  the  belt  adapted 
to  the  peach ;  and  dill  farther,  that  Du  Hamcl,  to  whofe 
opinions  the  greated  deference  is  condantly  to  be  paid,  pro- 
nounces the  plum  dock  as  never  to  be  eligible,  and  a(rerts 
that  he  haw  leen  the  peach-tree  thrive  upon  docks  of  the 


apricot,  in  foils  where  it  would  not  fucceed  either  upon  the 
almond  or  plum  dock.  It  is  alfo  dated  by  the  lad  writer, 
it  is  faid,  to  be  the  opinion  of  the  French  gardeners,  that 
the  peach-tree,  when  grafted  upon  its  natural  dock,  it 
more  hable  or  fubje^  to  generate  gum,  than  when  it  grows 
upon  a  dock  of  another  fpecies ;  and  that,  whenever  the 
tree  is  con(ined  to  a  fmall  fpace,  and  confequently  clofely 
pruned,  this  opinion  is  believed  by  Mr.  Knight  to  be,  in 
fome  cafes,  well  founded.  But  as  he  is  not  acquainted 
with  any  advantages  that  can  be  obtained  or  derived  from 
feledting  docks  ot  a  fpecies  different  from  that  of  the  bud 
or  graft  inferted,  except  in  cafes  where  it  is  neceffary  to 
render  any  tree  more  dwarfi(h  and  governable  in  its  manner 
of  growing,  and  confequently  more  produ6live,  in  foils  and 
(ituations  where  rapidity  and  exuberance  of  growth  and 
health  might  prove  injurious :  it  is  indeed  fufpe6led,  that 
the  peach-tree  ini?ht  be  budded  upon  its  own  dock,  in  many 
cafes,  with  conuderable  advantage.  The  growth  of  the 
peach-tree,  it  is  faid,  is  fo  rapid  under  thefe  circumdances, 
that,  with  the  aid  of  artificial  heat,  the  dock  which  is  raifed 
from  a  feed  in  the  fpring  may  be  budded  and  headed  down 
in  the  fame  feafon,  and  afford  a  tree  large  enough  to  bear 
many  peaches  in  the  fucceeding  year;  and  for  forcing* 
houfes,  where  exuberance  of  growth  may  be  effe^ualbf 
checked  by  a  fucceffion  of  heavy  crops  of  fruit,  the  writer 
fays  he  (hould  prefer  fuch  trees  to  any  others.  The  fruit 
which  they  afford  in  the  fird  feafon  has,  however,  been 
found  to  be  inferior  iu  flavour  to  that  which  older  or  trees 
of  longer  growth  produce. 

The  following  intereding  circumdance  is  dated  by  Mr. 
Knight,  in  refpefi  to  the  Moor  Park  apricot.  In  his  gar- 
den, this  tree,  as  in  many  others,  he  lays,  becomes,  in  a 
very  few  years,  difeafed  and  debilitated,  and  generally  ex- 
hibits, in  (paces  near  the  head  of  its  dock,  lifelefs  alburnum* 
beneath  a  rough  and  fcabrous  bark.  About  fixteen  or 
feventeen  years  ago,  a  fingle  plant  of  this  variety  was,  it  it 
faid,  obtained  by  grafting  upon  an  apricot  dock  ;  and  that 
the  bark  of  this  tree  dill  retains  a  fmooth  and  poH(hed  fur- 
face  ;  and  the  whole  tree  prefents  a  degree  of  health  and 
rigour,  fo  perfe^ly  different  to  any  other  tree  of  the  fame 
kind  in  his  garden,  that  he  has  found  it  difficult  to  conrince 
gardeners,  who  have  feen  it,  of  its  fpecific  identity. 

It  is  hoped  that  this  datement  may  induce  the  poffeffora 
of  public  nurferies  to  try  the  effe£l  of  docks  of  different 
fpecies,  and  particularly  thofe  of  the  apricot ;  for  though 
it  may  be  their  intered  that  the  trees  they  fell  (hould  perim, 
as  they  now  generally  do  within  a  very  few  years,  it  cannot 
be  fuppofed  that  the  more  refpe6lable' nurfery  men  would  be 
influenced  by  fuch  a  confideration :  befides,  an  additional 
price,  which  will,  it  is  faid,  to  fome  extent  be  neceffary, 
if  fuch  a  method  (hould  be  had  recourfe  to,  will  afford  a 
fair  compenfation,  (hould  the  number  of  trees  on  fale  be  in 
any  way  dimini(hed. 

Such  a  mode  of  raifing  and  providing  fruit-trees  of  feveral 
different  kinds  is  certainly  well  worth  being  put  to  the  trial, 
as  it  is  of  great  confequence,  in  many  ca(e8,  to  have  more 
lading  trees  of  fuch  forts  than  thofe  which  are  at  prefent 
employed  in  the  ordinary  prafiices  of  the  garden. 

Stocks,  jffple  and  Pear^  for  Field  Fruit-Grounds,  in 
Rural  Economy,  the  docks  which  are  made  ufe  of  in  raifing 
and  providing  them  with  trees  of  thefe  forts,  in  different 
didri£ts.  Several  kinds  of  docks  are  employed  in  this  in- 
tention, fometimes  by  way  of  having  the  branches  or  parts 
of  fuitable  and  proper  trees  of  thefe  kinds  inferted  into 
them,  and  at  others  as  feedling-trees,  without  that  being 
done ;  though  the  firft  mode  it  the  mod  ready,  and  for  the 
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moft  part  had  recourfe  tO)  efpecially  ia  feme  diftrifts*  The 
pear  is,  howerer,  the  moft  advantageoudy  raifed  on  ftocks 
of  its  own  fpeciesy  and  lafts  longer  than  the  apple-tree. 

Ratjing  the  Stocis. — In  performing  this,  the  frefh  pulp 
/}f  the  apples  affords  a  fufficiency  of  pips  or  kemeb  fdr  the 
fupply  of  the  feed-bed ;  which,  after  it  has  been  well  pre- 
pared by  digging  and  other  means,  has  them  fomewhat 
thickly  town,  or  the  pulp  fpread  evenly  upon  it,  either  in 
the  autumnal  or  fpring  feafon,  and  carefully  raked  or  lightly 
harrowed  in,  fo  as  to  be  well  covered  with  the  furface- 
mould :  the  latter  of  thefe  feafons  is,  however,  fuppofed  to 
be  the  beft  and  mod  pradtifed,  as  there  is  then  lefs  danger 
of  their  being  deltroyed  by  mice  and  other  vermin,  which 
often  greedily  prey  upon  them  during  the  winter  ninths. 
All  weeds  are  carefully  prevented  from  rifing  during  the 
enfuing  fummer-feafon  >  and  in  the  fecond  or  third  autumn» 
the  young  ftocks  are  moftly  ready  to  be  put  out  into  the 
nurfery-ground.  This  is  to  be  dug  with  the  fame  care  as 
the  feed-bed ;  and  at  the  time  of  the  removal  of  the  itocks 
or  plants,  the  roots  of  them  are  to  be  pruned  and  retrained, 
by  taking  off^  the  tap  or  down-Ctriking  ones,  and  (hortening 
the  fibres  of  others.  They  are  there  to  be  planted  out  in 
rows  at  three  feet  diftance,  and  about  eighteen  inches  from 
each  other.  In  this  method  of  planting  them  in  the  nur- 
fery-ground, 9522  ftocks  may  be  railed  on  the  acre,  or 
thereabouts.  They  remain  in  thefe  grounds  from  eight  to 
ten  years,  when  they  will  moftly  have  attained  fizes  proper 
for  being  finally  put  out  into  the  field  fruit-grounds. 
While  in  the  nurfery-grround,  they  are  kept  regularly 
pruned  and  trained:  the  fide-ihoots  are  cut  off*,  and  one 
neat  upright  ftem  preferved,  with  fix  or  feven  (hoots  re- 
gularly branching  out  each  way  at  the  head.  In  this  ftate, 
the  price  for  them  was,  fome  time  ago,  for  the  apple  ftocks 
I  J.  6d.f  and  for  thofe  of  the  pear  2/.  6d. ;  confequently  the 
profit  of  an  acre  of  ground  thus  employed  is  very  confider- 
able :  9522  ftocks,  ciifpofed  of  at  the  above  prices,  amount, 
it  is  faid,  in  th«  firft  cafe,  to  714/.;  in  the  latter,  to 
1 190/.  51. :  and  that  after  the  third  year,  the  profit  may  be 
reckoned  on  as  neat,  fince  the  occafional  crops,  raifed  in  the 
▼oid  fpaces  and  parts  between  the  ftocks,  will  pay  the  ex- 
pences  of  labour  and  rent. 

In  fome  diftrids,  when  t^e  youne  ftock  plants  are  come 
up  from  the  feed,  in  the  progrefs  of  their  enfuing  growth, 
care  is  taken  to  fele£i  all  fuch  as  produce  the  largeft  and  moft 
luxuriant  leaves,  as  it  is  from  that  character  that  the  beft 
expedations  are  formed  for  procuring  the  moft  valuable 
fruit  in  this  view.  The  rejefied  plants  or  ftocks  are  drawn 
out  from  time  to  time,  and  the  preferved  ones  left,  for  the 
purpofe  of  difcovering  their  fpecific  qualities.  Thefe,  when 
approved  of,  which  point  is  moft  commonly  afcertained  by 
the  end  of  the  fixth  year  from  the  time  of  fowing  the  pips, 
their  heads  being  previoufly  formed  upon  items  of  about 
five  feet  high,  are  removed  to  any  ealtern  afpe£l,  except 
that  of  the  north-eaft  ;  and  on  to  the  floping  udes  of  hill!), 
where  there  is  no  ftagnant  moifture  of  any  kind  in  the 
under  foil,  and  are  there,  for  the  moft  part,  planted  finally 
out  at  the  diftances  of  from  25  to  30  feet  apart,  according 
to  circumftances,  as  will  be  feen  below. 

In  fome  diftridls,  the  ftocks  of  thefe  forts  of  tree-plants 
are  planted  out  finally  fooncr,  or  after  they  have  had  lefs 
growth,  than  in  others ;  but  they  (hould  never  be  put  out 
in  this  way,  until  they  are  of  fufficient  ftrength  and  growth, 
as  has  been  directed  above. 

Phuulng  the  Stocks  out  in  the  Fruh-Grounds, — As  foon  as 
the  ftocks  have  arrived  at  or  attained  the  height  and  growth 
oi  fix  or  feven  feet,  and  are  become  about  five  inches  in 


circumference,  they  are  in  a  proper  ftate  for  being  planted 
out  in  thefe  grounds.  Where  the  land  \z  '  1  ^he  ftate  of 
grafs,  they  are  grenerally  planted  at  the  diita.ice  of  from 
8  or  10  to  12  or  15  yards  from  each  other,  fuitable  open- 
ings being  prepared  for  them  in  a  proper  manner.  In 
Devon(hire,  where  f mailer  diftances  are  2ulowed»  holes  are 
previoufly  made,  in  which  are  depofited  road-fcrapinga  or 
way-foil  in  the  proportion  of  about  two  feams  or  horfe- 
loads  to  each.  Where  the  grounds  are  under  the  plough, 
the  diftances  of  planting  are  from  16  to  18  or  more  yards, 
with  an  interval  of  20  and  upwards,  and  oppofite  to  each 
other  in  fome  places ;  the  particular  diftance  of  the  rows^ 
however,  depends  greatly  on  the  width  of  the  ridges,  as 
they  are  planted  on  the  tops  of  thefe  in  moft  cafes :  if  the 
ridges  \>t  fmall,  every  other  one  is  omitted,  in  fome  places  ; 
and  where  the  contrary  is  the  cafe,  as  where  they  are  wide, 
always  managing  fo  as  that  the  laft  diftance  may  be  nearly 
preferved.  In  fward  land,  the  quincunx  order  of  planting 
the  ftocks  is  fometimes  praflifed,  in  order  that  fpace  may- 
be gained  for  the  fpreading  of  the  heads  of  the  trees,  as 
the  diftance  allowed  in  fuch  cafes  is  lefs. 

When  the  planting  is  performed  on  tillage  lands,  advan- 
tage is  fuppofed  to  arife  not  only  from  the  manuring  and 
keeping  the  mould  loofe  over  the  roots  of  the  ftock  plants, 
but  from  there  being  a  confiderable  faving  of  expence  in 
the  articles  of  fencing  and  defending  the  plants.  The 
young  ftocks  or  trees  are  to  be  prote^ed  and  defended  from 
external  injuries  of  all  kinds,  until  they  have  gained  a  con- 
fiderable ftate  of  growth,  and  are  become  firm  in  the  roots, 
and  perfedly  hard  in  the  bark.  There  are  different  methods 
of  efie£^ing  this,  which  will  be  noticed  below. 

Good  ftocks  of  thefe  kinds  are  fometimes  met  with  in 
the  hedge-rows  of  fruit  diftri^s,  and  might,  perhaps,  be 
occafionally  planted  there  with  great  utility  and  advantage. 

In  refpe^  to  the  moft  proper  time  for  planting  out  the 
ftocks,  tnough  fomething  may  mo.ft  probably  depend  upon 
the  feafon  and  the  nature  of  the  foil,  Februaij  is  the 
moft  ufual  and  probably  the  beft,  as  a  long  leries  of 
drought  is  inimical  to  late  planting*  while  fevere  frofts  are 
not  lefs  fo  to  that  of  the  autumnal  feafon.  It  is/  however, 
much  eafier  to  prote6l  the  roots  of  the  ftocks  during  the 
winter,  than  to  be  continually  watering  them  during  the 
fummer-feafon. 

There  is  much  lefs  care  alfo  required  in  planting  them 
out  on  light  and  loofe  foils,  than  on  fuch  as  are  of  a  heavy 
or  of  a  clayey  nature.  In  the  former,  it  is  fufficient  to  juft 
dig  out  the  holes  deep  enough  to  cover  the  roots  perfe^ly, 
and  to  return  the  mould  as  it  came  out  of  them  ;  but  in  the 
latter,  the  digging  of  holes  is  complete  ruin  to  the  ftock 
plants,  as  the  whole  depth  underneath  the  cultivated  foil 
is  fo  retentive  as  to  form  a  fort  of  pool  of  ftagnant  water 
or  moifture ;  and  where  they  are  even  filled  with  good 
mould,  it  is  impoflible  for  the  roots  to  extend  themielves 
into  the  furrounding  clay  or  clayey  matter.  The  beft  prac- 
tice is,  therefore,  probably,  to  take  off  the  furface-turf  to 
fome  depth  in  a  circle  of  about  four  feet  diameter,  and  to 
ftir  the  under  foil  in  a  light  manner ;  on  this  to  place  fome 
good  earth,  and  then  to  plant  the  ftock,  with  another  lay- 
ing of  good,  earthy  mould,  covering  the  whole  over  with 
the  fod  or  turf,  generally  laid  upfide  down.  The  tap« 
roots  of  the  ftocks  are  to  be  previoufly  cut  off  or  fliortened, 
and  the  fibrils  alfo  to  be  pruned  at  the  ends,  when  they  are 
to  be  placed  out  in  regular  order,  having  fome  new  earth 
blended  and  fliook  down  among  them.  But  before  the 
planting,  the  ftocks  arc  to  be  headed  down ;  or  at  leatt 
the  branches  are  to  be  fliortened  to  fix  or  eight  inches^   to 
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|[tttfd  igainft  the  power  of  the  wind»  aid  throw  the  juices 
more  into  the  ftems,  by  which  the  vigour  of  the  ftocks  is 
increafed.  The  newly  planted  ftocks  are  then  to  be  well 
guarded  from  being  in  any  way  injured  by  live-fl.ock»  or  in 
any  other  maumer,  in  fome  of  the  modes  which  are  diredled 
below. 

In  the  filling  up  old  fruit-groundsy  or  the  replanting  new 
ones  on  the  fame  ground,  it  is  confidered  a  bad  pradice,  in 
fome  diftrifksy  to  plant  the  ftock  on  the  exa£i  fpot  where 
the  old  tree  ftood ;  but  it  is  otherwife,  if  a  pear  be  planted 
where  an  apple  grew  before,  efpecially  in  cafes  where  the 
furface  and  under  foil  has  been  well  prepared  by  digging 
and  properly  manuring  the  ground. 

Grafting  the  Stsekt, — ^When  the  ftocks  have  been  three 
or  four  years  planted  out  in  the  fruit-grounds,  they  are  in  a 
ftate  ready  for  grafting,  where  that  method  is  had  recourfe 
to  in  completing  the  trees.  But  though  this  mode,  as  be- 
ing the  moft  expeditious,  may  have  been  the  moft  frequently 
had  recourfe  to,  it  has  been  fuppofed  by  fome,  that  no  me- 
thod of  performing  the  operation  that  has  yet  been  attempted, 
has  been  found  fully  adequate  to  the  purpofe.  For  the 
(hoots  that  are  inferted,  in  confequence  of  being  taken  from 
old  trees,  though  they  grow  vigoroufly  for  a  Kw  vears,  on 
account  of  the  ftrong  growth  of  the  ftocks,  they  tnen  often 
decay,  decline,  and  degenerate,  or  run  into  all  the  infirmities 
of  their  parent  trees.  Of  courfe,  on  this  principle,  the 
reftoring  or  renovation  of  the  old  fruits  of  thefe  kinds 
would  ktm  to  be  impra^icable ;  as  by  the  general  laws  of 
nature,  each  of  the  different  beings  endued  with  life,  lives 
to  propagate  its  kind,  and  after  a  time  refignj  its  place  to 
a  fuccefl'or.  It  has  been  obferved,  that  the  branch  from 
which  a  twig  is  taken  for  this  purpofe,  evidently  partakes 
of  the  life  of  the  tree  to  which  it  belongs ;  and  that  it  is 
aot  lefs  evident,  that  when  part  of  a  tree  is  detached,  no 
new  life  is  a^rded  to  it,  whether  it  be  employed  in  this 
way,  or  placed  in  the  ground  to  emit  roots  as  a  cutting : 
in  this  manner,  a  tree  raifed  from  a  cutting,  foon  produces 
firuit  in  every  refpe6i  limilar  to  that  of  the  tree  from  which 
it  was  taken.  Alfo,  that  the  habits  of  feedline  trees  are 
very  effentially  different,  that  their  leaves  are  fmaJl  and  thin, 
and  that  the  general  habit  changes  gradually,  affuming  in  an 
annual  manner  a  more  cultivated  chara6ter ;  that  if  a  (hoot 
for  grafting  with,  be  taken  from  a  feedling  tree  of  one  or 
two  years'  growth,  it  will  retain  the  charaSer,  and  undergo 
the  lame  annual  change,  as  the  feedling  plant  or  tree  from 
which  it  was  procured,  whatever  may  be  the  age  of  the 
ftock  into  which  it  is  inferted  ;  and  that  it  will  remain  un- 
produ6iive  of  fruit  or  bioffom  until  the  feedling  tree  has 
acquired  its  proper  age  and  maturity  or  ftate  of  production. 
In  fupport  of  thefe  conclufions  it  has  been  ftated,  that  a 
feedling  walnut,  grafted  with  part  of  the  bearing  branch  of 
an  old  tree,  produced  bloffoms  at  three  years'  growth;  that 
the  Spaniih  chefnat,  under  a  (imilar  procefs,  bloffomed  in 
the  year  after  it  was  grafted ;  and  that  the  annual  fcion  or 
twig  of  a  mulberry-tree  thus  grafted,  yielded  a  plentiful 
crop  of  fruit,  in  proportion  to  its  fize,  in  the  third  year 
after  the  operation,  and  has  continued  to  bear  every  rear 
fince.  The  grafts  in  thefe  cafes  muft,  it  is  thought,  nave 
carried  the  mature  habits  of  the  parent  trees  with  them  ; 
and  that,  if  they  retain  thefe  habits,  it  may  fairly  be  in- 
ferred, that  they  alfo  retain  the  fame  progreiiive  tendency 
to  decay,  difeafe,  and  deftruClion.  The  feeds  of  the  fruit 
of  the  old  trees  fhould,  therefore,  probably  be  fown,  and 
the  ftrongeft  and  moft  healthy  plants  feleaed  and  fet  aiide 
for  the  purpofe  of  cultivation,  and  the  fupply  of  grafts 
which  are  neceflary.  « 

In  the  work  of  grafting,  the  heads  of  the  ftocks  are 
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firft  taken  off  by  means  of  a  proper  faw,  and  then  rendered 
quite  fmooth  by  the  ufe  of  a  very  iharp  ftrong  knife ;  the 
height  of  doing  which  depends  much  upon  the  fancy  of  the 
planter,  but  is  moftly  performed  at  ab«ut  feven  feet  high. 
The  reft  of  the  operation  is  done  in  the  ufual  manner,  ac- 
cording to  fome  of  the  modes  commonly  pra^fed  in  this 
fort  of  work,  as  either  by  the  fimple  common  method,  that 
of  the  crovm  method,  or  the  root  and  whip  methods. 

A  new  plan  of  the  root  kind  has,  in  fome  diftrids, 
been  lately  had  recourfe  to.  In  this,  when  the  ftocks 
have  reacned  a  proper  age  or  ftate  of  growth  for  plant- 
ing out,  the  ground  is  opened  about  them,  and  they  are 
feparated  from  the  largeft  roots;  of  which,  fuch  are 
chofen  as  are  of  a  fufficient  fize  for  cleft-grafting,  which 
method  is  to  be  preferred ;  and  if  the  roots  be  mclininfl^, 
they  are  raifed  to  a  perpendicular,  without  difturbini^  their 
extremities  which  are  in  the  ground ;  the  (hoot  or  icion  it 
then  inferted  in  the  ufual  way,  and  rendered  perfedlly 
fecure.  The  earth  is  then  returned  to  them  all  round,  and 
one  bud,  or  at  moft  two,  are  left  above  the  ground  in  order 
to  euard  againft  failure,  which  are  moftly  found  to  ftrikc 
with  extraordinary  vigour.  Where  both  fucceed,  the  leaft 
promifing  is  removed.  The  buds,  which  are  covered  Vith 
earth,  (hoot  out  into  roots,  fo  that  when  the  trees  are  to  be 
removed  to  their  deftined  fituations,  they  may  be  en- 
tirely feparated  from  the  original  root  on  which  they  were 
grafted.  Su£Scient  roots  remain  to  the  parent  ftock  for 
the  future  fuppovt  of  it,  and  it  may  be  planted  elfewhere, 
for  the  purpofe  of  either  producing  a  frefti  fupply  of  roots 
for  the  fame  procefs*  or  for  grrafting  in  the  truit-grounds. 
It  is  ftated,  that  fome  trees,  raifed  by  mfts  in  this 
way,  have  become  handfome  ones  eight  feet  high,  and  had 
fine  fruit  on  them  in  the  courfe  of  four  years.  That  fix  of 
the  ftocks,  which  had  been  feparated  from  the  roots,  and 
deemed  ufelefs,  on  being  replanted,  had  kernel-fruit  upoa 
them  in  the  fame  length  of  time.  This  method  is  faid  to 
be  the  difcovery  of  Dr.  Chefton  of  Gloucefter. 

In  fome  places  it  is  the  prafiice,  in  performing  this  fort 
of  work,  to  infert  two  ihoots  or  fcions,  one  in  or  on  each 
fide  the  head  of  the  ftock  ;  but  one  b  moftly  fufficient  to 
form  a  head  large  enough.  With  fome,  where  two  are 
inferted,  it  is  the  cuftom,  however,  to  remove  that  which 
is  the  leaft  promifin?,  where  both  ftrike,  in  the  enfuing 
fpring,  and  with  a  marp  knife  or  chiffel,  to  pare  off  th« 
top  of  the  ftock  in  a  Hoping  manner  to  the  remaining  gp'aft, 
which  prevents  water  from  lodging,  and  the  fap  tnen  be- 
comes directed  to  and  concentrated  in  a  fmaller  compafs. 
After  this,  the  wounded  part  fiiould  be  well  guarded  and 
protedled,  in  order  to  promote  the  more  fpeedy  healing  of 
it,  and  the  whole  graft  be  fimily  and  properly  fecured. 

Where  both  the  grrafts  are  fuffered  to  grow,  the  head  of 
the  tree,  from  becoming  double,  is  not  unfrequently  fepa- 
rated, and  the  trunk  rended  by  ftrong  blowing  winds,  or 
even  by  the  weight  of  the  branches  alone. 

In  cafe  the  grrafts  do  not  ftrike  or  take,  it  is  confidered  ' 
dangerous,  if  not  fatal  to  the  ftock,  to  infert  new  fcions 
or  moots  until  the  third  or  fourth  year.  Where  they  do 
ftrike,  it  is  but  feldom  that  any  farther  care  is  taken  of 
them,  until  the  trees  begin  to  be  produ^ive  of  fruit.  This 
fort  of  negligence  is,  however,  highly  improper  and  dif« 
advantageous,  as  they  ought  to  be  carefully  watched  in  re- 
gard to  the  progrefs  of  the  fhoots,  and  the  removing  and 
cutting  off  the  ftraggling,  irregular,  and  ufelefs  branches, 
as  by  thefe  and  other  means,  the  interior  of  the  trees  may 
be  prevented  from  becoming  loaded  and  incumbered  with  a 
redundancy  of  wood.     See  Grafting. 

Defending  the  Stoch* — Thefe  are  to  be  well  guarded,  pro- 
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teftedt  and  defended,  when  newly  planted,  as  well  as  in 
their  growth  afterwards ;  as  they  are  very  liable  and  much 
expofed  to  be  rubbed,  barked,  and  otherwife  injured,  in 
many  cafes,  by  different  forts  of  live-ftock,  and  in  other 
ways.  There  are  many  different  modes  of  accomplifhing 
this  ;  as  by  frames  of  wood  differently  formed  and  fet  up  ; 
by  polls  differently  placed,  and  flips  of  flrong  board  pro- 
perly nailed  upon  them ;  by  poili  and  rails  differently  con- 
trived ;  and  by  various  prickly  and  thorny  fubflances  and 
plants  twifted  and  tied  round  the  flocks  in  different  ways. 
But  the  beli  method  is  probably  that  of  having  three  pofts 
put  in  a  fort  of  triangular  manner  about  the  tree  or  flock, 
fo  as  to  come  within  a  fmall  diflance  of  each  other  at  the 
bottom  or  root  part,  and  to  diverge  confiderably  in  their 
upward  dire6lion,  and  formed  into  a  fort  of  frame  by  proper 
fhort  crofs  pieces  being  nailed  again  H  them  at  fuitable  dif- 
tances  apart*  Though  this  reqmres  more  wood  than  fome 
other  modes,  the  coarfer  forts  may  anfwer  the  purpofe  verv 
cffedually.  There  are  objeflions  to  many  of  tnefe  methods 
from  the  ftocks  and  trees,  when  they  begin  to  fhoot  freely, 
having  their  lateral  branches  rubbed  greatly  by  them,  and 
from  the  pofls  forming  holes  in  the  ground,  by  being 
agitated  by  the  winds,  into  which  the  moiflure  is  drawn 
from  the  roots  of  the  flocks  or  trees,  as  well  as  from 
other  circumftances.  The  thorny  matters  are  cheap  me- 
thods, but  they  arc  readily  removed  by  live-flock,  by 
which  means  the  bottom  parts  of  the  ftocks  are  liable  to 
become  naked  and  be  rubbed  by  fheep,  which  is  very  hurt- 
ful to  them. 

The  trees  raifed  and  formed  from  ftocks  in  this  way 
moftly  come  into  bearin?  in  from  fix  to  feven  years  after 
the  grafting  has  been  performed,  but  the  quantity  of  fruit 
is  feldom  Targe  for  fome  length  of  time  afterwards,  then, 
however,  it  becomes  confiderable  for  a  great  number  of 
years.     See  Apple  Tree. 

Stocks,  CtfpWf  a  wooden  machine  to  put  the  legs 
of  offenders  in,  for  the  fecuring  of  diforderly  perfons,  and 
by  the  way  of  punifhment  in  divers  cafes  ordained  by  fta- 
tnte,  &c.  And  it  is  faid  that  every  vill  within  the  precin£l 
of  a  torn,  is  indictable  for  not  having  a  pair  of  flocks,  and 
fliaU  forfeit  5/. 

Stocks,  in  Ship  Carpentryi  a  frame  ere6ted  on  the  fhore 
of  a  river  or  harbour,  on  which  to  build  fhipping.  It  gene- 
rally confifls  of  a  number  of  wooden  blocks,  ranged  paral- 
lel to  each  other,  at  convenient  diflances,  and  with  a  gradual 
declivity  towards  the  water.     See  Launch. 

Hence  we  fay,  ajhlp  u  on  theJloch<t  when  fhe  is  building. 

STOCKSEE,  in  Geography^  a  town  of  the  duchy  of 
Holllein  ;  8  miles  N.  of  Segeborg. 

STOCKSTADT,  a  town  of  Germany,  on  the  Maine  ; 
3  miles  W.  of  Afchaffenburg. 

STOCKSUND,  a  town  of  Norway,  in  the  province  of 
Drontheim  ;  60  miles  N.  of  Drontheim. 

STOCKTON-UPON-TEES,  is  a  borough  by  pre- 
fcription  in  the  fouth-well  divifion  of  Stockton  ward, 
and  parifh  of  Stockton,  in  the  county-palatine  of  Durham, 
England.  The  antiquity  of  this  place  may  be  readily  in- 
ferred from  giving  its  name  to  one  of  the  county  wards ; 
but  its  origin  is  not  afcertainedr  Stockton  caftle,  on  the 
fouth  fide  of  the  town,  was  at  one  period  inhabited  by  the 
bifhops  of  Durham,  who  were  appointed  to  govern  the 
whole  province  committed  to  their  care.  This  fortrefs  was 
on  the  northern  bank  of  the  river  Tees,  and  commanded  an 
extehfive  profped  over  the  valley  and  country.  In  the  time 
of  Charles  I.  it  was  garrifoned  in  behalf  of  the  king ;  but 
afterwards  fell  into  the  power  of  the  parliamentarians,  who 
ordered  it  to  be  deilroyed ;  which  was  fo  completely  exe* 
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cuted,  that  not  a  ftone  of  the  former  edifice  remains.  The 
only  veftiges  are  the  moat,  which  defended  the  cafUe  on  three 
fides  ;  and  a  bam,  which  appears  to  have  ftood  within  the 
area  *of  the  works.  In  th^  year  1325,  Stockton  was  nearly 
deftroyed  by  the  Scots ;  but  at  the  clofe  of  the  civil  wars  it 
recovered  its  importance.  The  population,  in  1 7 25, amounted 
to  430  families ;  but  in  the  reports  of  181 1,  the  inhabitants 
had  increafed  to  4229,  and  the  houfes  to  812. 

Stockton  confifls  of  two  parts  ;  one,  called  the  Borough, 
where  all  the  land  is  freehold ;  and  the  other,  denominated 
the  Town,  where  it  is  copy  or  leafehold ;  the  latter  held 
under  the  vicar  and  veflry-men,  and  is  not  within  the  borough 
jurifdiftion :  for  this  reafon  there  are  two  conftabularies, 
with  peculiar  officers,  though  both  form  one  parifh.  The 
civil  government  is  vefled  in  a  mayor,  alderman,  and  recorder, 
(who  is  always  fteward  of  the  bifhop's  court-leet  and  baron,) 
befides  inferior  officers.  The  mayor  is  elected  by  a  ma- 
jority of  the  burgeffes,  yet  it  is  not  required  that  he  fhould 
firft  have  been  an  alderman.  The  fituation  of  this  town,  on 
the  northern  banks  of  the  Tees,  at  a  convenient  difibance 
from  the  fea,  renders  it  very  favourable  for  commercial  pur* 
pofes :  its  maritime  trade  began  to  revive  foon  after  the  re* 
noration,  the  officers  of  the  cufloms  removed  hither  from 
Hartlepool  in  1680,  and  lawful  quays  were  ereAed  in  1683. 
Below  Stockton,  the  river  flows  in  a  very  circuitous- 
courfe ;  and  as  it  approaches  the  German  ocean,  expands 
into  a  large  bay,  upwards  of  three  miles  in  width.  Stock- 
ton is  probably  the  moft  handfome  town  in  the  north  of 
England,  as  well  for  the  breadth  of  its  principal  flreet,  as 
the  general  neatnefs  of  its  buildinsrs.  This  flreet  is  about 
half  a  mile  in  length,  and  upwards  of  fixty  yards  broad  at 
the  market-place,  which  is  in  the  centre ;  and  this  renders 
the  entrance  to  the  town,  either  from  north  or  fouth,  par- 
ticularly impreffive.  Several  fmaller  ftreets  branch  off  in 
different  dire^ons ;  and  at  the  north-eaft  fide  is  a  fpacious 
fquare,  which  contains  fome  good  buildings.-  The  town- 
hall,  near  the  middle  of  the  principal  flreet,  is  a  large  fquare 
building,  partly  occupied  as  a  tavern,  and  containing  various 
elefirant  apartments,  devoted  to  civil  and  other  public  pur- 
poles.  At  a  fhort  diflance  is  a  handfome  column,  thirty*^ 
three  feet  high,  of  the  Doric  order,  where  the  market  is> 
held ;  the  fcite  of  which  was  formerly  occupied  by  an  open 
crofs. 

Stockton  was  originally  a  chapelry  to  Norton,  a  pleafant 
village  about  two  miles  to  the  north,  but  was  conflituted  a 
diflin6l  parifh  in  the  year  171 1.  During  the  epifcopacy  of 
bifhop  Poore,  who  died  in  1234,  a  chapel  of  eafe  was 
ereded  here,  which,  upon  becoming  both  ruinous  and  too 
fmall,  was  taken  down,  and  a  new  church  opened  in  Auguft 
17 12.  The  church  is  a  handfome  brick  building,  with  the 
doors  and  windows  cafed  with  ftone :  its  length,  including; 
the  tower  and  chancel,  is  150  feet :  this  tower  is  at  the 
weft  end,  and  is  80  feet  high.  The  veflry  contains  a  col- 
le^ion  of  divinity,  which  is  dill  increafing  from  donations 
and  fubfcriptions.  The  various  denominations  of  Prefby- 
terians,  Quakers,  Methodifls,  and  Roman  Catholics,  have 
each  a  meeting-houfe  in  this  town  ;  which  alfo  contains  the 
public  inftitutions  of  a  grammar-fchool,  charity*fchool, 
lunday-fchool,  and  an  alms-houfe,  or  hofpital. 

The  manufactures  of  Stockton  are  fail-cloths  and  cordage^ 
both  of  which  are  carried  on  to  a  great  extent.  The 
making  of  damafks,  diapers,  huckabacks,  towelling,  and 
checked  linens,  has  likewife  lately  been  executed  in  confi- 
derable perfection.  Two  docks  for  building  fhips  are  alfo 
fituated  on  the  banks  of  the  Tees.  An  elegant  bndge,  with 
five  arches,  was  eredked  over  this  river,  towards  the  clofe  of 
laft  century,  at  the  expence  of  8ooo/.    The  tolls  on  this 
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_  idffe  gradually  augmentingr,  now  let  for  Bool*  annaally» 
which  is  appropriated  to  difdiarfi^e  the  principal  and  intereft 
already  incurred ;  and  when  thefe  are  liquidated,  the  bridge 
will  be  free,  and  the  future  incidental  chsurgea  be  defrayed  by 
the  county  of  Durham^  and  the  North  Riding  of  York- 
fliire»  jointly.  The  (hock  of  an  earthquake  was  felt  at 
Stockton  in  December  1780:  and  in  Auguft  178^,  a 
violent  flonn  of  thunder  and  lightning  took  place,  with  a 
fliower  of  irregular  pieces  of  ice,  fome  of  which  meafured 
fiom  three  to  nve  inches  in  circumference. 

Stockton  is  the  birth-place  of  Jofeph  Reed,  a  dramatic 
author,  who  was  bom  in  1722 :  of  Brafs  Crofby,  efq. 
bom  in  1726,  who  rofe  firom  a  very  humble  ftation  in 
life  to  be  lord  mayor  of  London  :  Jofeph  Ritfon,  an  emi- 
nent literary  critic,  was  alfo   a  native  of  Stockton.     See 

RiTSON. 

Near  this  town,  on  the  river  Tees,  is  a  coniiderable  fal- 
mon  fiftiery  ;  and  at  the  mouth  of  the  river  is  a  fifhery  for 
cockles*  About  four  miles  north  of  Stockton  is  Winyard, 
the  feat  of  fir  Harry  Vane  Tempeft,  bart.  The  houfe,  a 
handfome,  modem  edifice,  occupies  the  fcite  of  an  old  build- 
ing, in  a  park  which  prefents  fome  interefting  fcenery. — 
Iffllory,  &c.  of  Stockton-upon-Tees,  by  the  Rev.  J.  Brew- 
fter,  4to.  voL  v.  Beauties  of  £ngland,  &c.  Durham,  by 
J*  Britton  and  £.W.  Brayley. 

STOCKUM,  a  town  of  Weftphalia,  in  the  biihopricof 
Oinabnick ;  5  miles  E.S.E.  of  Ofnabmck. 

STODDARD,  a  townfhip  of  America,  in  the  ftate  of 
New  Hampfhire,  and  county  of  Chefhire ;  about  15  or  18 
miles  £.  of  Walpole,  on  Conne6licut  river,  containing  1132 
inhabitants. 

STODE,  a  town  of  Sweden,  in  Medelpadia;  18  miles 
W.  of  Sundfwall. 

STODGED,  in  Rural  Economy f  a  term  provincially  fig- 
nifying  filled  to  the  ftretch,  as  the  udder  of  a  cow  by 

STODH ART  Bay,  in  Geogn^hy^  a  bay  on  the  N.W. 
coaft  of  Jamaica. 

STOEBE,  in  Botany ^  a  name  received  by  Pliny  from 
the  Greeks,  which  he  favs  is  fynonimous  vrith  PbUtm,  If 
the  latter  be,  as  many  nave  believed,  our  Typha,  the  ufe 
flttde  of  its  downy  feeds,  for  ftufKng  cufhions  or  beds,  siay 
account  for  the  origin,  or  rather  the  application,  of  the 
name  ;  s^n  in  its  primary  fenfe  appearing  to  have  defignated 
a  plant  ufed  for  ftrewing,  or  for  making  what  was,  dom>tlef8, 
the  moft  ancient  and  fimple  fort  of  beds.  The  roi/Sn  of  Diof- 
coridet  however,  merely  mentioned  by  him  as  a  well-known 
plant,  ufeful  for  the  aftringent  properties  of  its  feeds  and 
I»veSf  is  believed  to  be  PoUrium  ffmojum^  whofe  qualities 
anfwer  to  this  defcription,  and  which  is  called  in  modem 
Greek  «ro(/?9i.  How  Linncus  came  to  feleA  the  name  of 
StoAe  iot  the  genus  before  us,  in  his  Hortus  Clsforitamu, 
where,  without  any  explanation,  it  for  the  firfl  time  appears 
in  his  virorks,  we  are  at  a  lofs  to  explain.  The  hard  rigrid 
African  fhmbs  which  coropofe  it  are,  like  the  above  PoUriumf 
of  all  things  moft  unfit  to  make  a  bed,  except  for  a  rhi- 
noceros or  hippopotamus.  He  feems  to  have  taken  up  this 
name,  for  a  new  fyngenefious  genus,  becaufe  it  had  been 
varioufly  applied  by  old  botanifts  to  certain  compound 
flowers*  and  was  then  vacant,  nor  did  he  advert,  in  any 
manner,  to  its  fenfe  or  etymology. — Linn.  Hort.  Cliff.  390. 
Gen.  454*  Schreb.  594.  Willd.  Sp.  PL  v.  5.  240). 
Mart.  Mill.  Di£l.  v.  4.  Ait.  Hort.  Kew«  v.  5.  187. 
Thuob.  Prodr*  i^.  Juff.  iSo.  Lamarck  Ill«ibr.  t.  722. 
Gsertn.  t.  167. — Clafs  and  orderi  Syngen^  Polfgamorftg^'* 
gmta.    Nat.  Ord.  Eompo/UM  MUfamaOatia,  Linn*     Cvrymii* 


Gen.  Ch«  Common  Calyx  roundifh,  imbricated  ;  its  fcales 
awl-fhaped,  permanent,  inveiling  the  common  receptacle  on 
all  fides.  Partial  Perianth  folitary  within  each  fcale  of  the 
common  calyx,  fingle-fiowered,  of  five  linear,  acute,  equal, 
ere6l  leaves.  Proper  Cor.  of  one  petal,  funnel-fhaped ;  its 
limb  in  five  fpreading  fegments.  Stam*  Filaments  five,  fhort, 
capillary  ;  anthers  united  into  a  five-toothed  cylinder.  PUl* 
Germen  oblong  ;  flyle  thread-fhaped,  the  length  of  the 
flamens;  iHgma  acute,  divided.  Pertc.  none,  except  the 
unchanged  calyx.  Seeds  folitary,  obk>ng.  Down  feathery^ 
long.     Proper  Recept.  naked. 

Efl*.  Ch.  Partial  calyx  fingle^owered.  Florets  tubular* 
all  perfe&.     Receptacle  naked.     Seed-down  feathery. 

Obf.  Gaertner  confiders  the  common  calyx  as  nothing  elle 
than,  either  the  upper  leaves  of  the  plant,  or  the  outer 
fcales  of  the  receptacle,  while  the  partial  calyx  confifU  of 
the  inner  fcales  or  the  receptacle.  According  to  this  view 
of  the  fubje£^,  Stoehe  (hould  be  removed  to  the  third,  or 
difcoid,  fedion  of  the  order  Polygamia  aqualuy  and  we  aie 
much  difpofed  to  concur  in  that  opinion. 

The  difcoveries  of  Thunberg  have  greatly  enriched  this, 
as  well  as  other  Cape  genera,  fo  that  WiUdenow  reckons  up 
twenty  fpecies,  about  naif  of  which  were  known  to  Lin- 
naeus. But  two  or  three  of  thefe  really  belon?  tb  Seri* 
PHiUM,  abolifhed  by  WiUdenow ;  fee  tnat  article.  Nine^ 
teen  are  natives  of  the  fouth  of  Africa  ;  one  of  the  ifles  of 
Mauritius  and  Bourbon.  Seripbium^  which  has  alfo  a 
feathery  feed-down,  differs  from  Stodc  in  having  only  one 
iower  m  each  outer  calyx. 

1.  S.  ineana.  Hoary  Stoebe.  Thunb.  Rrodr.  i6g* 
Willd.  n.  I. — "  Leaves  (harp-pointed,  thread-fhaped» 
woolly.'' — Gathered  by  Thunberg  at  the  Cape  of  Crpod 
Hope.     We  have  feen  no  fpecimen. 

2.  S.  stbiopka.  Juniper-leaved  Stoebe.  Lina.  Sp.  PU 
1315.  Willd.  n.  2.  Ait.  n.  i.  Lamarck  lUudr.  t.  722. 
f.  2. — Leaves  awUfhaped,  pointed,  reflexed,  keeled ;  po- 
lifhed  on  the  under  fide.  Stem  ereft. — Specimens  of  this 
plant  were  brought  very  early  firom  the  Cape  ;  and  Lin- 
naeus feeing  it  in  Clifford's  herbarium,  though  not  alive  in 
his  garden,  founded  hereon  the  genus  of  Stoebe.  Miller 
cultivated  it  in  1759,  but  no  figure,  except  Lanurck's  and 
Gartner's,  ^has  ever  appeared,  Fetiver's  tab.  8.  f.  i.  being  a 
difiierent  plant,  as  we  fhall  mention  hereafter.  The^rm  is 
(hrubby,  of  humble  growth,  vrith  round  leafy  brancbe/. 
Leaves  crowded,  almofl  imbricated,  fcarcely  half  an  inch 
long,  twifled,  recurved,  entire,  concavCf  with  a  fpinout 
point;  hinged  with  long  foft  hairs  towards  the  bafe. 
Flowers  terminal,  feffile,  hemifpherical,  three-quarters  of 
an  inch  in  diameter.  It  is  from  this,  the  original  fpecies  of 
the  Hortus  CliffbrtianuSf  that  the  charader  and  idea  of  the 
genus  are  taken. 

3*  S.  erkoides.  Heath-like  Stoebe.  Linn.  Mant.  ^74. 
excluding  the  reference  to  Breynius  and  Morifon.  WiUd. 
n.  3#  Thunb.  Prodr.  169.  Berg.  Cap.  339.  (Eupato- 
roi%scapenfis  capitatus;  Petiv.  Gazoph.  t.8. 1. 1.) — Leaves 
minutely  pointed,  linear,  revolute,  oblique^  reflexed.  Stem 
ered*  Some  ligulate  florets. — Native  of  the  Cape.  The 
^em  IB  a  fpan  high,  determinately  and  repeatedly  br2£hched» 
twilled,  leafy.  Leaves  about  two  lines  long,  fpreading  every 
way,  obtufe,  with  a  minute  point,  rougmfh,  with  a  few 
little  difperfed  tubercles;  hoary  when  young.  Flowers 
round,  feflile,  terminal,  pale  red  or  flefh-coloured.  Each 
partial  calyx  ufually  contains,  along  with  its  proper  tubular 
perfe^l  Joret9  another  fliort  ligulate  neuter  one.  The  feed* 
down  is  loofdy  feathery,  Petiver*s  figure  undoubtedly  re- 
prelentJ  this  plant  very  chara6lerifticSly.    That  of  Brey- 
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nius,  erfoneoufly  quoted  t.  99  inftead  of  69,  by  LionasuB^ 
is  S'  fujca,  the  leaves  of  which  are  lefs  fpreadinsr. 

4.  S.  pr9ftrata,,  Proflrate  Stoebe.  Linn.  Mant.  291* 
T^illd.  n.  4.  Thunb.  Prodr.  169. — Leaves  pointed^  lan- 
ceolate, oblique  ;  woolly  beneath.  Stem  decumbent. — 
Found  at  the  Cape  by  Thunberg. — ThejJ/m  is  much 
branched,  clothed  with  fpreading,  ovato-bnceolate,  thyme- 
like  leaves ;  green  and  fmooth  above ;  very  white,  with  a 
concealed  rib»  beneath.  Flowers  the  (ize  of  a  large  pea, 
tawny  or  reddifh,  with  very  white  anthers.  Scales  of  the 
common  calyx  exadly  like  the  leaves,  in  this  as  well  as  other 
fpecies. 

5.  S.phylicoides.  Phylica-lcaved  Stoebe.  Thunb.  Prodr. 
169..  Wifid.  n.  5. — "Leaves  pointed,  lanceolate,  ereft. 
Stem  crcft." — From  the  fame  country.  Thunb.  This  de- 
finition  is  infufficient  to  give  any  diftind  idea  of  the  plant. 
We  have  feen  no  fpecimen. 

6.  S.  gomfhreneidis.  Amarantine  Stoebe.  Linn.  Suppl. 
391.  Willa.  D.  6.  Berg.  Cap.  356.  Thunb.  Prodr.  169. 
«  Houttuyn  Linn.  Pfl.  Syft.  v.  4.  435.  t.  34.  f.  i." — 
Xteaves  *  elliptic-oblong,  concave,  fringed ;  woolly  on  the 
upper  fide  ;  the  lower  ones  minutely  pointed. — Gathered 
by  Thunberg  at  the  Cape.  Thejlems  are  numerous,  ere6k, 
leafy,  a  f<K>t  high,  moft  branched  at  the  bottom.  Leaves 
hall  an  inch  or  more  in  length,  imbriciited ;  convex,  green 
and  fomewhat  filky,  at  the  back,  with  a  ihaggy  marginal 
fringe.  They  are  moiily  obtufe,  without  any  mmute  marp 
point,  except  on  the  lower  ones.  Flowers  round,  whiti(h, 
rather  polifhed,  refembling  the  heads  of  a  Gomphrena* 
£ach  mret  appears  to  hav«  a  double  cahx ;  the  outer  one 
fiiortelt,  coloured,  and  fomewhat  woolly ;  fo  that  this 
fpecies  fliould  feem  rather  to  belong  to  Seriphiumf  as  Lin- 
naeus has  marked  it  in  his  copy  of  Bergius. 

7.  S.  gnaphaloiJes.  Cudweed  Stoebe.  Linn.  Syft.  Ve^. 
ed.  13.  664.  Willd.  n.  7.  Thunb.  Prodr.  169.  (Seri- 
phium  corymbiferum ;  Linn.  Mant.  1 19.  Gnaphalium 
oiveum ;  Linn.  Sp.  PI.  1192.  G.  incanum,  folio  lineari 
cauli  accumbente  ;  Burm.  Afric.  215.  t.  77.  f.  i,  bad  and 
incomplete.)— Leaves  fharp-pointed,  ovato-lanceolate,  con- 
cave ;  woolly  on  the  upper  fide ;  poli(hed  at  the  back. 
Panicles  cymofe. — Gathered  at  the  Cape  by  fome  of  its 
earlieft  botanical  vifitors.  The  Jlem  is  fhrubby,  rigid  ;  its 
upper  branches  leafy,  woolly.  Leaves  ere£^»  crowded,  fome- 
what imbricated,  half  an  inch  long,  pungent ;  fmooth  at 
the  back  and  margin,  curioufly  dotted,  or  reticulated. 
Flowers  numerous,  yellow,  in  denfe,  terminal,  corymbofe 
tufts ;  c^ch Jlower  cylindrical,  with  a  fquarrofe,  imbricated, 
tight,  partly  woolly,  common  calyx.  Florets  two  or  three. 
Seed-down  club-fhaped,  very  (lightly  feathery.  We  cannot 
but  conceive  the  ^nus  of  this  plant  to  be  very  doubtful, 
the  inner  calyx  being  fcarcely  diftinguifliable. 

8.  S./caira.  Rough-leaved  Stoebe.  Linn.  Suppl.  391. 
WiUd.  n.  8.  Thurib.  Prodr.  170.-— Leaves  ered,  linear; 
woolly  above ;  muricated  at  the  back.  Flowers  racemofe. 
— Found  at  the  Cape  by  Thunberg.  The  minute  cari- 
Bated  leaveSf  and  outer  calyxf  are  rough  with  glandular 
prickles.  Florets  four  or  five.  ThcW proper  calyx  is  fmooth, 
twice  as  long  as  the  outer.  Sometimes,  but  not  always, 
the  rough  fcales  of  the  outer  calyx  furround  and  feparate 
each  particular ^orff,  making  the  plant  a  true  Seripbium ; 
fo  nearly  are  thefe  two  genera  related ! 

9.  S.  cinerea.  Grey  Heath-leaved  Stoebe.  Willd.  n.  9. 
Thunb.  Prodr.  169.  Ait.  n.  2.  (Seriphium  cinereum ; 
Linn.  Sp.  PI.  1316.  Brpyniana  cineroides  capenfis ;  Petiv. 
Gazoph.  t.  3.  f.  9.  j — Leaves  fpreading,  linear ;  woolly 
above;  fmooth  at  the  back.  Flowers  in  denfe  whorled 
/pikes.    (See  Ssriphium*  n.  i.)    This  appears  however  to 
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be  a  true  St$eh.  The  common  calyx  has  woolly  obtafe 
fcales,  and  contains  mzny  JlsretSf  whofe  partial  calyx  ic 
fmooth,  with  long  briftly  points,  feeming  to  furround  each 
floret  diftinaiy. 

10.  S.  fubulata.  Awl-leaved  Stoebe.  (Seriphium  gna- 
phaiodes  ;  Linn.  MSS.) — Leaves  fomewhat  fpreading,  in- 
volute, pointed,  awLfhaped  ;  woolly  above  ;  (lightly  muri* 
cated  at  the  back.  Flowers  fpiked.  Outer  calyx  wooUy» 
— Native  of  the  Cape  of  Good  Hope. — The /km  is  ereft« 
woody,  branched,  leafy,  round,  (lightly  woolly.  Lc&foet 
at  firft  erefi,  then  fpreading  or  recurved,  hardly  an  inch 
long  at  moft,  very  (lender,  and  apparently  thread-fiiaped, 
but  they  are  concave  and  woolly  above  ;  the  under  fide  11 
clothed  in  a  'deciduous  filmy  web,  and  armed  here  and 
there  with  prominent  prickles.  Spthes  terminal,  (hort,  ovate 
or  oblong,  rather  compound,  fomewhat  leafy.  Comm^m 
calyx  very  diftinft  from  the  leaves,  with  (hort,  obtufe, 
partially  woolly  fcales,  containing  two  or  three,  rardy  four^ 

jforetSf  vrhok  partial  calyx  is  long,  pointed,  and  membranous* 
Seed-down  loofely  feathery.  We  cannot  find  that  this 
plant  has  ever  been  publifhed  before. 

11.  S.  reflexa.  Reflexed  Stoebe.  Linn.  Suppl.  391. 
Willd.  n.  10.  Thunb.  Prodr.  169. — **  Leaves  thread- 
(haped,  partly  pointed.  Branches  reflexed.  Spikes  ovate.'* 
— Gathered  by  Thunberg  at  the  Cape.  The  fiem  is  faid 
to  be  procumbent. 

12.  S,  dyiicha.  Two-ranked  Stoebe.  Linn.  Suppl.  391. 
WiJld,  n.  II.  Thunb.  Prodr.  169. — Leaves  fafciculated, 
linear,  partly  pointed.  Spikes  two-ranked. — Gathered  by 
feveral  botanifts  at  the  Cape.  The  Rem  is  very  copioufiy 
branched.  Leaves  very  (lender,  half  an  inch  long,  em- 
bracing denfe,  grey,  woolly^  axillary  tufts  of  fmaller  ones. 
Flowers  fmalli  feflile.  Common  calyx  many-flowered,  fcarce- 
ly diftinguifhable  from  the  minute  tufted  leaves  ;  partiai  one 
longer,  with  blunt,  tawny,  ihining  fcales. 

13.  S.  fa/ciculata.  Fafciculate  Stoebe.  Thunb.  Prodr. 
169.  Willd.  n.  13. — ^<  Leaves  fafciculated,  triangular- awl- 
(haped.  Spikes  two  ranked." — Found  by  Thunberg  at 
the  Cape. 

14.  S.plumo/a,  Feathery  Stoebe.  Willd.  n.  13.  Thunbw 
Prodr.  169.  ( Breyniana  capenfis,  capitulis  albis  plumofis  ; 
Petiv.  Gazoph.  t.  5.  f.  4.) — See  Seriphium,  n.  3,  where 
this  fpecies  is  properly  placed,  having  but  a  folitary^/S^tf, 
whofe  long,  fmooth,  prominent,  partial  calyx,  proje^ng 
out  of  the  woolly  (hort  external  calyx,  is  very  remarkable. 
We  cannot  underftand  the  obfervation  in  Linn.  Mant.  481, 
**Jlores  $-Jive  6'Jlori,^*  unlefs  each  fcale  of  the  inner  calyx 
was  taken  for  a  floret. 

ly.  S.  fufca.  Brown  Stoebe.  Willd.  n.  14.  Thunb. 
Prodr.  170.  (Eupatorium  ericoides,  capitis  boox  fpei; 
Breyn.  Cent.  t.  69.  Abrotanoides  capenfis,  ericae  folio ; 
Petiv.  Gazoph.  t.  5.  f.  2.) — See  Seriphium,  n.  3,  to 
which  genus  this  fpecies  undoubtedly  belongs,  czchjlortt 
having  a  diftind  outers  as  well  as  inner,  calyx,  notwithliand- 
ing  its  great  refemblance  to  Stoebe  ericoides,  n.  3. 

16.  S»  virgata*  Wand-like  Stoebe.  Thunb.  Prodr.  1 70. 
Willd.  n.  15. — *^  Leaves  linear,  pointlefs,  downy.  Spikes 
terminal.'^ 

17.  S.  q^a.  Har(h  Stoebe.  Thunb.  ibid.  Willd. 
n.  16.  ^<*  Leaves  linear,  pointlefs,  fmooth,  reflexed. 
Flowers  lateral." — This  and  the  iaft  were  found  by  Thun- 
berg at  the  Cape,  and  do  not  appear  to  be  known  to  any 
other  author. 

18.  S*  pqfirinoides.    Sparrow-wort  Stoebe.  Willd.  n.  17. 

i Seriphium  pafferinoides ;    Lamarck  Did.  v.  i.  371.)— 
jeaves  triangular-awl-(haped,  clofe-pieffed  ;  woolly  above* 
Fkiwers  folitary  at  the  ends  of  the  (hort  lateral  branches.— 
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Gathered  by  Commerfon  in  the  ifle  of.  Bourbon.  This  is 
certainlr  a  Serifhhtmi  not  a  Sioe^.  Theftem  is  fix  or  eight 
feet  hij^hy  with  innumerable  branches,  refembiing  a  Tamari» 
in  habit.  Leaves  minute»  imbricated ;  fmooth  at  the  back. 
Imur  calyx  lon^  and  fmoothi  at  length  fpreading  widely. 
The  amier  is  cylmdncal,  of  many  rounded  imbricated  fcales^ 
woolly  within,  and  contains  a  fingle^MP#r  only.  This 
flionld  follow  Seriphtum  fufeum  in  its  proper  place.  * 

19.  S.  rlnnocerotu*  Rhinoceros  Stoebe.  Lmn.Suppl.391. 
Willd.  n.  i3«  Thunb.  Prodr.  l70.<— <<  Leaves  triangular- 
awUihaped,  clofe-preffed.  Branches  downy,  drooping. 
Clttfters  proliferous.'* — Native  of  the  Cape,  and  faid  to  be 
the  chief  food  of  the  rhinoceros.  We  have  feen  no  fpe- 
cimen,  but  it  is  very  polfible,  as  Lamarck  fufpeds,  that  this 
may  not  be  different  from  the  la(t  fpecies. 

20.  S.  eemua.  Drooping  Stoebe.  Thunb.  Prodr.  170. 
Willd.  n.  19. — ^*  Leaves  ovate,  potntlefs,  fmooth,  imbri- 
cated. Young  branches  downy.''-»Gathered  at  the  Cape 
by  Thunberg,  as  well  as  the  following. 

21.  S.  fifcifa.  Snow-white  Stoebe.  Thunb.  ibid.  Willd. 
n.  20. — r<*  Leaves  triangular,  obtufe,  clofe-prefled.  Flowers 
terminal."— In  this  view  of  the  genus  Stoebe^  as  it  ftands  in 
Willdenow,  we  have  been  chiefly  folicitous  to  afcertain 
fpecies  and  their  fynonyms.  The  intelligent  reader  may 
arrange  fome  of  them  under  this  genus,  others  under 
SerifAimn  ;  but  the  ereater  part  muft  remain  in  uncertainty, 
either  from  the  oblcurity  of  Nature  herfelf,  in  this  very 
ambiguous  cafe,  or  becauie  we  have  not  f  ufficient  information 
iirom  Thunberg,  who  alone  has  feen  fome  of  the  fpecies. 
The  genera  appear  to  us  too  diftinA  to  be  refolved  into 
one.  They  require  to  be  carefully  ftudied  by  an  adept, 
who  ought  to  be  poifelFed  of  all  the  known  fpecies  of  both, 
and  to  examine  the  itrufiure  of  all  their  flowers,  before  he 
attempts  to  draw  any  conclufion  refpe6ting  their  generic 
diftinciions,  or  even  their  precife  place  iu  the  Linnsean 

STOECHADES,  in  jfncient  Geography,  iflands  of  the 
Mediterranean  fea,  upon  the  coafl  of  CraUia  Narbonnenfls. 
Thefe  iflands  are  the  fame  with  the  iflands  of  Hieres. 
Strabo  mentions  five  of  them ;  and  three  of  thefe  deferve 
to  be  recorded,  vis.  Prote,  Mefe,  and  Hypoea. 

Stobchades  Mifioresf  or  the  Leffer  Staeehadet^  were 
two  fmall  iflands  of  the  five  above-mentioned,  fltuated  op- 
poflte  to  Marfeilles,  called  Ratoneau  and  Pom6que. 

STOECHAS,  in  Botany^  r»x^f  of  Diofcorides,  appears 
very  clearly,  from  his  delcription,  to  be  the  Lavandula 
Stoeehas  of  Linnseus.  (See  Lavandula,  n.  2.)  The 
adwve  ancient  writer  fays  it  owes  its  name  to  the  iflands 
called  Stoecbadei<,  on  the  coaft  of  France,  now  called  ijki 
^Hyerett  where  it  was  known  to  grow. 

Stoechas  is  alfo  the  fpeciflc  name  of  a  GnapbaUumt 
Linn.  Sp.  PI.  1 193,  the  S.  ciirina  of  old  writers. 

STOEFLER,  Johk,  in  Biography^  a  German  mathe- 
matician, was  bom  at  Juiiingen,  in  Swabia,  in  1452,  and 
was  raifed  from  humble  life  into  a  reputable  fituation  by 
his  abilities.  About  the  year  1482  he  became  profeflbr  of 
mathemaitics  at  Tubingen ;  and  Philip  Melanchthon  and 
Sebaftian  Munfter  were  his  fcholars.  He  improved  geo- 
graphy, to  which  he  was  much  attached,  and  conftru^ed 
▼ariotts  maps;  all  which,  vnth  many  MSS.,  were  con- 
fumed  by  a  fire  which  broke  out  in  1534*  Being  an  induf- 
triout  calculator,  he  computed  ephemerides  for  many 
years ;  which  were  firil  pubhflied  at  Ulm  in  14999  when 
they  begin,  and  extend  to  1531.  At  the  latter  year  they 
conunenced  at  Tubingen,  and  continued  for  twenty  years, 
to  1552.  He  alfo  conftni6led  very  neat  mathematical 
kftniiiieiits  and  globes.     He  compofed  likewife  feverai  ufe- 


ful  works.  Confiding  in  the  reveries  of  judicial  aftrology, 
he  is  faid  to  have  predifted  a  general  flood ;  which  threw 
Europe  into  great  alarm,  fo  that  univerfal  terror  prevailed. 
But  when  the  year  arrived,  no  inundation  took  place.  Stoefler 
died  at  Blaubauren  in  ijji.  He  was  author  of  feverai 
agronomical  works,  befldes  the  ephemerides  ;  and  he  left  in 
MS.  a  commentary  on  Ptolemy's  Geography,  preferved  ia 
the  library  of  Ulm.     Gen.  Biog. 

STOER,  in  Geography^  a  river  of  Holftein,  which  runs 
into  the  Elbe  ;  2  miles  N.W.  of  Gluckfladt. 

STOERCKIA,  in  Boianyi  is  one  of  thofe  two  &mou« 
genera,  which  Crantz,  a  fevere  critic  of  fuperior  writerSy 
made  out  of  one  fingle  fpecies,  Dracana  Draco  of  Linnseus* 
For  this  he  is  held  up  to  admiration  in  the  Syft.  Veg.  under 
Dracana;  the  only  vengeance  which  Linnseus  took,  for 
his  many  petulant  and  unjufl  attacks ;  but  it  is  coa- 
clufive. 

STOF,  in  Commerce,  a  liquid  meafure  at  Dantzic,  Riga» 
&c.     See  Tab.  XXXII.  under  Mkasurbs. 

STOGUMBER,  or  Stokjb-Gomer,  in  Geogn^^  a 
market-town  in  the  hundred  of  Williton  and  Freemanors^ 
and  county  of  Somerfet,  England,,  is  feated  in  a  valley  to 
the  fouth-weft  of  the  Quantock  hills,  near  the  northern 
flde  of  the  county,  and  confiffcs  chiefly  of  two  (beets.  A 
large  church,  dedicated  to  St.  Mary,  contains  a  nave* 
chancel,  two  aifles,  and  as  many  chapels  :  the  fouth  aifle  it 
furmounted  by  an  embattled  tower,  feventy-two  feet  in 
height.  On  the  fouth  fide  of  the  chancel  is  a  tomb,  with 
the  effigy  of  fir  George  Sydenham,  and  in  the  church-yard 
is  an  ancient  (tone  crofs.  This  town  is  endowed  with  one 
annual  fair,  and  a  weekly  market  on  Saturday :  its  popu- 
lation in  181 1,  was  12 14  inhabitants,  who  occupied  234 
houfes.  About  two  miles  from  the  church  of  Stogumber, 
are  the  remains  of  Combe  Sydenham,  the  ancient  manfion 
of  the  family  of  that  name.  Some  of  the  old  ftaircafes 
are  yet  tolerably  entire,  as  well  as  the  kitchen,  which 
appears  to  have  been  very  large ;  and  near  the  centre  of  the 
building  is  a  tower.  The  parifh  of  Stogumber  contains  an 
alms-houfe,  founded  by  one  of  the  Sydenham  family,  with  a 
provifion  for  it  from  their  eflate.  There  is  alfo  a  charity  of 
thirteen  pounds  per  annum  to  the  poor  for  ever.  In  this 
town  and  its  vicinity,  many  Roman  coins  have  been  found, 
together  with  other  antiquities  of  the  fame  people.  The 
adjoiuing  parifh  of  BicknoUer  is  fuppofed  to  have  derived 
its  name  from  two  Britifh  words,  fignifying  a  fmall  trea- 
fury,  in  allufion  to  the  quantity  of  fpecie  there  difcovered. 
On  an  eminence  near  the  church,  in  the  fame  parifh,  are 
the  remains  of  an  ancient  fortification,  called  Trendle  caitle, 
the  foffe  and  entrance  of  which  ftiU  remain.  Wefkward 
from  this,  on  the  fummit  of  the  fame  hill,  is  another,  of 
much  fmaller  dimenfions,  called  Turk's  caftle;  and  near 
this  foot  is  a  beacon,  which  has  an  extenfive  and  command- 
ing view  of  the  whole  country.  The  parifh  of'  Strington» 
on  the  oppofite  fide  of  the  Quantock  hills,  contains  a  Targe 
intrenchment,  called  Douxborough  caflle,  of  a  circular 
form,  confifting  of  a  double  rampire,  vrith  a  very  wide 
and  deep  fofle.  The  church  of  this  parifh  is  a  fmall  build- 
ing, baring  a  nave,  chancel,  and  an  aifle  or  chapel:  the 
church-yard  contains  an  ancient  flone  crofs.  Hiflory, 
&c.  of  Somerfetfliire,  by  the  Rev.  J.  CoUinfon,  4to.  17919 
vol.  iii. 

STOJANOW,  a  town  of  Poland,  m  Volhynia;  44 
miles  SW.  of  Lucco. 

STOICAL  Fate.     See  Fate. 

STOICISM,  the  dodrines  and  opinions  of  Zeno's  fol- 
lowers, called  Stoics* 

STOICSy  a  fed  of  ancient  philoIbphers»  the  followers 
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of  Zeno ;  thus  called  hrom  the  Greek  r^^  fi>rtlcot  or  the 
porch ;  becaufe  the  place  which  Zeno  chofe  for  his  fchool 
was  the  <<  Poecile/'  or  painted  porch,  a  public  portico  fo 
denominated  from  the  pidures  of  Polygnotus  and  other 
eminent  painters,  with  which  it  was  adorned*  This  por- 
tico, which  was  the  moft  famous  in  Athens,  was  called  roa, 
the  porch. 

The  author  of  this  itOi^  Zeno,  was  a  native  of  Cittium, 
a  maritime  town  in  Cyprus,  originally  peopled  by  a  colony 
of  Phoenicians,  whence  he  is  fometiraed  called  a  Phccnician, 
and  is  fuppofed  to  have  borrowed  many  of  his  dogmata 
from  Phoenician  philofophy,  which  many  learned  men 
maintain  was,  itfelf,  borrowed  from  the  Jewifh :  though 
it  muft  be  allowed,  there  appear  as  many  things  in  the 
Stoic  philofophy,  borrowed  from  Plato's  and  oocrates's 
fchooli  as  from  diat  of  Mofes.  The  profeilion  of  his  father 
was  that  of  a  merchant ;  but  his  Ton,  manifefting  an  early 
propeniity  towards  literature,  he  early  devoted  him  to  phi- 
lofophy. The  father,  having  frequent  occafion,  in  his  mer- 
cantile capacity,  to  vifit  Athens,  purchafed  for  his  fon  fe- 
^ral  of  the  works  of  the  moft  eminent  Socratic  philofophert. 
Thefe  he  read  with  great  avidity  ;  and  when  he  was  about 
thirty  years  of  age,  ne.  determined  to  take  a  voyage  to  a 
city,  which  was  fo  celebrated  as  a  mart  both  of  trade  and 
of  fcience.  What  were  his  views  in  this  voyage,  whether 
mei^antile  or  fcientific,  is  not  certain.  Some  writers  re- 
port, that  he  made  a  trading  voyage  from  Cittium  to 
Athens,  richly  freighted  with  Tyriau  purple,  and  was  (hip- 
wrecked  not  far  from  port ;  upon  which  we  are  told,  con- 
fulting  the  oracle  how  he  fliould  beft  fpend  the  reft  of  his 
life,  he  waa  anfwered,  n  ^vyx^Airi^oir*  roi;  ytx^ot^,  hy  becoming 
rf  the  /me  colour  with  the  dead  i  upon  which  he  applied 
hin^felfto  the  ftudy  of  the  ancient  philofophers,  and  became 
a  hearer  of  Crates,  the  Cynic 

Others  relate,  that  upon  his  firft  arrival  in  Athens,  he 
went  accidentally  into  the  (hop  of  a  bookfeller,  and  taking 
up  a  volume  of  the  Commentaries  of  Xenophon,  read  a  few 
paiTages,  and  that,  being  highly  gratified  by  the  perufal, 
and  forming  a  very  favourabfe  idea  of  the  author,  he  afked 
the  bookfefier  where  he  might  meet  with  fuch  men.  Crates, 
the  Cynic  philofopher,  paSed  by  the  (hop  at  this  moment, 
and  the  bookfeller  pointing  to  him,  faid  to  Zeno,  *^  follow 
that  man."  Availing  himfelf  of  an  early  opportunity  of 
attending  upon  the  inftrudions  of  Crates,  he  enlifted  him- 
felf in  the  number  of  his  difciples.  But  highly  as  he  ad- 
mired the  general  principles  and  fpirit  of  the  Cynic  fchool, 
he  could  not  reconcile  himfelf  to  their  peculiar  manners ; 
and,  befides,  his  inquifitive  difpofition  would  not  allow  him 
to  imbibe  that  indinerence  to  every  fcientific  enquiry,  which 
formed  one  of  the  difUngui(hing  charaderiftics  of  that  fe£t. 
Abandoning  Crates,  he  repaired  to  the  fchool  of  Stilpo ; 
and  when  his  former  mafter  attempted  to  drag  him  away 
from  it  by  force,  he  faid  to  him,  ^<  you  may  feize  my  body, 
but  Stilpo  has  hold  of  my  mind."  Having  for  feveral 
years  attended  upon  the  le^ures  of  Stilpo,  he  had  recourfe 
to  other  fchools,  particularly  thofe  of  Xenocrates,  Diodorus 
Cronys,  by  whom  he  was  inftru^ed  in  diale&ics,  and  on 
whom  he  conferred  a  large  pecuniary  gratuity  for  the  difco* 
very  of  fome  of  his  ingenious  fubtleties,  and  various  other 
matters ;  and  at  length  he  offered  himfelf  as  a  difciple  of 
Polemo.  Polemo,  however,  apprized  that  Zeno,  by  re- 
moving from  one  fchool  to  another,  was  merely  colle^ing 
materials  to  form  a  new  fyftem  of  his  own,  when  he  came  to 
bis  fchool,  faid  to  him,  *^  I  am  no  ftranger,  Zeno,  to  your 
Phoenician  arts ;  I  perceive  that  it  is  your  defign  to  creep 
flily  into  my  garden,  and  to  fteal  away  my  fruit."  Polemo 
wa<  not  miflaken  in  bis  copjcfture ;  ror  ^epo,  after  having 


made  himfelf  thoroughly  acquainted  with  the  tenets  of 
others,  determined  to  become  the  founder  of  a  new  fe^  and 
eftabli(hed  a  fchool  at  Athens,  Zeno  was  diftingruifhed  by 
that  kind  of  fubtle  reafoning,  which  was  at  the  period  in 
which  he  fiouri(hed  popular.  He  like  wife  exemplified  the 
fyltem  of  moral  dodlrine  which  he  taught  in  his  own  life. 
We  need  not  wonder,  then,  that  he  (hould  attrad  a  num- 
ber of  followers^  and  alfo  enjoy  the  favour  of  the  gi«at. 
His  ledures  were  attended  by  Antigonus  Goaates,  kmg  of 
Macedon,  whilft  he  refided  at  Athens ;  and  upon  his  retum« 
Zeno  was  invited  to  his  court.  So  highly  was  he  efteemed 
among  the  Athenians,  on  account  of  his  approved  integ^ty^ 
that  they  depofited  the  keys  of  their  citadel  in  his  hands. 
They  alfo  honoured  him  with  a  golden  crown,  and  a  ftatue 
of  brafs.  Among  his  countrymen,  the  inhabitants  of  Cy» 
prus,  and  among  the  Sidonians,  from  whom  his  family  was 
derived,  he  was  likewife  highly  efteemed. 

In  his  perfon,  Zeno  was  tall  and  (lender ;  his  afpe£t  was 
fevere,  and  his  brow  contraded.  His  conftitution  was 
feeble ;  but  he  preferved  his  health  by  great  abitemioufhefs. 
The  fupplies  of  his  table  confifted  of  figs,  bread,  and  honey  ; 
notwithftanding  which,  he  was  frequently  honoured  with  the 
company  of  great  men.  It  was  a  fingular  proof  of  his  mo- 
deration, mixed,  indeed,  with  that  high  fpirit  of  independ- 
ence which  afterwards  diftingui(hed  hu  fe£t,  that  when  I>e» 
mocharis,  fon  of  Laches,  offered  to  procure  him  fome  gra* 
tuity  from  Antigonus,  he  was  fo  oifended,  that  from  that 
time  he  declined  all  intercourfe  with  him.  In  public  conu 
pany,  to  avoid  every  appearance  of  an  affuming  temper,  he 
commonly  took  the  loweft  place.  Indeed,  fo  great  wae  his 
modefty,  that  he  feldom  chofe  to  mingle  with  a  crowd,  or 
wifhed  for  the  company  of  more  than  two  or  three  friends 
at  once.  He  paid  more  attention  to  neatnefs  and  decorum  in 
external  appearance,  than  the  Cynic  philofophers.  In  hat 
drefs  indeed  he  was  plain,  and  in  all  his  expenoea  frugal ; 
but  this  is  not  to  be  imputed  to  avarice,  but  a  contempt  of 
external  nnagnificence.  He  (hewed  astmuch  refpe6l  to  the 
poor  as  to  the  raki ;  and  converfed  freely  with  pgrfons  of 
the  meaneft  occupations.  He  had  only  one  fervant^  or,  ac- 
cording to  Seneca,  none. 

Honoured  and  efteemed  as  Zeno  was  by  a  great  number  of 
perfons,  and  unaifumin^  and  irreproachable  as  were  his  man- 
ners, he  had  his  enemies.  Philofophers  of  diftingui(hed 
ability  and  eloquence  employed  their  talents  againfi:  him* 
Amongft  thefe  we  may  reckon  Arcefilaus  and  Cameades, 
the  founders  of  the  Middle  and  New  Academy.  Towards 
the  clofe  of  his  life,  Epicurus,  whofe  temper  and  doArines 
were  alike  inimical  to  the  fevere  gravity  and  philofophtcal 
pride  of  the  Stoical  fe6i,  was  his  powerful  adverlary* 
Zeno  is  faid  to  have  lived  to  the  extreme  age  of  98  years,  and 
at  laft,  in  confequence  of  an  accident,  voluntarily  put  an 
end  to  his  life.  ]  n  walking  out  of  his  fchool,  he  fell,  and 
broke  one  of  his  fingers ;  upon  which,  he  was  fo  afle6ked 
with  a  confciou(hefs  of  infirmity,  that,  ftriking  the  earth, 
he  faid,  *<  Why  am  I  thus  importuned  \  I  obey  thy  fum- 
mons :"  and  immediately  going  home,  he  ftrangled  himfcdf. 
He  died  in  the  firft  year  of  the  1 39th  Olympiad,  B.C.  3d4« 
The  Athenians,  at  the  requeft  of  Antigonus,  erefted  a 
monument  to  his  memory  in  the  Ceramicum. 

If  we  compare  the  do^rines  of  Zeno  with  the  hiftory  of 
his  life,  his  heterogeneous  fyftem  will  appear  to  have  been 
compiled  out  of  the  various  tenets  of  the  fchools  which  he 
frequented ;  and  on  the  credit  of  thefe  he  adumed  to  hioEi* 
felf  the  title  of  the  founder  of  a  new  fedfc,  which  fpread 
widely,  and  fubfifted  for  many  ages.  Of  Zeno,  Cicero 
fays,  that  he  had  little  reafon  for  deieprting  his  mafters,  efpe^ 
cially  thofe  of  the  Platonic  (choolt  and  that  he  was  not  fo 
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mocli  an  inventor  of  new  opinions  as  of  new  terms.  A  comic 
poet,  quoted  by  Athen«u8>  thus  ridicules  the  logomachies  of 
Ztfcno  and  his  followers : 

Avyvf  CvoK^^t^s^m 

**  Ye  fages  of  the  Porch,  loquacious  tribe»    * 
Traders  in  trifles,  arbiters  of  words^ 
And  cenfors !  hear !" 

Zeno  transferred  the  dialectics  of  Diodorus  Cronus,  and 
the  moral  do£lriae  of  the  Cynic  fe^,  into  his  own  fyftem  ; 
the  principal  difference  between  the  Cynics  and  Stoics  con- 
fifting  in  this  particular,  that  the  former  difdained  the  culti- 
vation of  nature,  and  the  latter  affected  to  rife  above  it. 

On  the  fubjeft  of  phyfics,  Zeno  received  his  do^rine  from 
Prthamras  and  Heraclitus,  through  the  channel  of  the 
Platonic  fchool.  Cicero  cenfures  the  Stoics  for  encouraging 
in  their  fchools  a  barren  kind  of  difputation,  and  employ- 
iBg  themfelves  in  determining  trifling  queftions,  in  which  the 
dupntants  can  have  no  intereft,  and  which,  at  the  clofe, 
leave  them  neither  wifer  nor  better.  And  that  this  cenfure  is 
noty  as  fome  modem  advocates  for  Stoicifm  have  maintained, 
a  mere  calumny,  but  grounded  upon  fa^,  fufficiently  ap- 
pears from  what  is  faid  by  the  ancients,  particularly  by 
Sextns  Empiricus,  concerning  the  logic  of  the  Stoics* 
Seneca,  who  was  himfelf  a  Stoic,  candidly  acknowledges 
this. 

The  Stoics,  whofe  ruling  pafiion  was  vanity,  were  ambi- 
tbus  of  that  kind  of  reputation  which  was  derived  from  fkill 
m  the  arts  of  reafonin?  and  fophillry.  The  moral  part  of 
their  philofophy  partook  alfo  of  the  defers  of  its  origin.  It 
may  be  as  ju&ly  objeded  aeainll  the  Stoics  as  the  Cynics, that 
they  affiimed  an  artificial  ieverity  of  manners,  and  a  tone  of 
virtue  above  the  condition  of  man.  Their  do6lrine  of  moral 
vrifdom  was  an  oftentatious  difplay  of  words,  in  which  httle 
legard  was  paid  to  nature  and  reafon.  It  proftfled  to  raife 
Irnman  nature  to  a  degree  of  perfedion  before  unknown  ;  but 
its  real  eSe€t  was,  merely  to  amufe  the  ear,  and  captivate  the 
fancy,  with  fidkions  which  can  never  be  realized.  Laftly,  the 
phyucal  and  theoretical  fyftem  of  the  Stoics,  like  thofe  from 
which  it  had  been  borrowed,  had,  in  its  principles,  a  ftrong 
biat  towards  enthufiafm. 

The  extravagancies  and  abfurdities  of  the  Stoical  philofo- 
phy may  in  fome  meafure  be  afcribed  to  the  vehement  con- 
tefts  which  fubfifted  between  Zeno  and  the  Academics  on  the 
one  hand,  and  between  him  and  Epicurus  on  the  other. 
Whilfl  Epicurus  taught  his  followers  to  feek  happinefs  in 
traaquillity,  or  a  freedom  from  labour  and  pain,  Zeno  ima- 
gined his  wife  man  not  only  free  from  all  fenfe  of  pleafure, 
bat  void  of  all  palfions  and  emotions,  and  capable  of  being 
happy  in  the  midft  of  torture.  That  he  might  avoid  the  tor- 
pid indolence  of  the  Epicureans,  he  had  recourfe  to  a  moral 
inftitution,  which  bore  indeed  the  lofty  front  of  wifdom, 
but  which  was  elevated  far  above  the  condition  and  powers 
of  human  nature. 

The  natural  difpofition  of  Zeno,  and  his  manner  of  life, 
had  no  inconfiderablf  influence  in  fixing  the  peculiar  chara6ker 
of  his  philofophy.  By  nature  fevere  and  morofe,  and  con- 
ftitutionally  inclined  to  referve  and  melancholy,  he  cheriflied 
this  habit  at  an  early  period,  by  fubmitting  to  the  auftere 
and  rigid  difcipline  of  the  Cynics.  Qualities  which  he  con- 
ceived to  contribute  to  his  own  perfonal  merit,  he  transferred 
to  his  imaginary  charafier  of  a  wife  or  perfe£^  man.  His 
followers,  therefore,  affefled  an  appearance  of  grarity  and 
dignity,  which  they  fupported  more  by  extemalihow  than 
by  the  real  pradice  of^  fublime  or  ufeful  virtues.    Hence 


many  of  them  were  philofophera  in  words,  rather  than  in 
their  anions ;  and  thus  it  was  that  their  adversaries  found  fo 
much  fcope  for  fatirical  ridicule  and  invedive  againft  Stoical 
pride  and  hypocrify.  Indeed,  a  fyftem  of  philofophy^ 
which  aims  at  raifing  men  above  their  nature,  muft  com* 
monly  produce,  either  wretched  fanatics  or  artful  hypocrites. 
It  is  no  jftroof  ofitheperfe&ion  which  fome  have  been  willing 
to  afcribe  to  the  Stoic  philofophy,  that  there  were  among 
its  profeflbrs  many  perfons  highly  diftinguifhed  by  genuine 
vrifdom  and  virtue.  For  their  uncommon  merit  was  rather 
the  eSe€t  of  a  happy  temperament,  or  of  fortunate  circuip«' 
ftances  in  concurrence  witn  thofe  moral  principles  which  are 
common  to  all  mankind,  than  to  the  peculiarities  of  the 
Stoical  fyftem,  which,  as  we  fliall  prefently  fee,  were  not 
adapted  to  cheriih  the  genuine  fentiments  either  of  virtue  or 

In  forming  an  accurate  judgment  of  the  Stoical  philofo- 
phy, it  is  neceifary  to  guard  againft  two  errors,  into  which 
thofe  have  been  betrayed  who  have  appreciated  it  too  highly* 
We  (hould  not  form  our  opinion  of  this  philofophy  firom 
words  and  fentiments  detached  from  the  general  fyftem,  but 
confider  them  in  their  connexion  both  with  the  premifes  and 
condufions:  nor  fliould  we  confound  the  genuine  dofbinet 
of  Zeno,  and  other  ancient  fathers  of  this  feft,  with  the 
glofies,  or  improvements,  of  the  later  Stoics  ;  who,  after  the 
introdudion  of  the  Chriftian  dodrine,  artfully  accommo- 
dated their  language,  and  even  their  tenets,  as  far  as  polfi- 
ble,  to  the  Chriftian  model.  (See  Fat£.)  Brucker,  in 
his  «  Hiftory  of  PhUofophy,"  tranflated  by  Enfield,  has 
given  an  abftrad  of  the  Stoic  philofophy,  deduced-  from  the 
writing  of  Cicero,  Plutarch,  Laertius,  Sextus  Empiricus, 
Simplicius,  and  Stobaeus,  compared  vrith  thofe  of  Seneca, 
Antoninus,  and  Epidetus,  uxider  the  diftind  heads  of  phi- 
lofophy in  general,  lOffic,  phyfics,  metaphyfics,  and  morals. 
Our  limits  vrill  only  admit  a  few  extrads.  The  dodirine  of 
the  Stoics,  vrith  regard  to  **  philofophy  in  general,''  was,  that 
vrifdom  confifts  in  the  knowledge  of  things  divine  and  human  ; 
that  philofophy  is  fuch  an  cxercife  of  the  mind  as  produces 
vrifdom,  and  that  in  this  exercife  confifts  the  nature  of  virtue  ; 
and  confequently,  that  virtue  is  a  term  of  extenfive  meaning, 
comprehending  the  right  employment  of  the  mind  in  reafon- 
ing,  in  the  ftudy  of  nature,  or  in  morals.  With  Socrates 
and  the  Cvnics,  Zeno  reprefented  rirtue  as  the  only  true 
vrifdom  }  but  being  difpofed  to  extend  the  purfuits  of  his 
vrife  man  into  the  regions  of  fpeculatton  and  fcience,  he 
gave^  in  his  ufual  manner,  a  new  fignification  to  an  old  term, 
and  comprehended  the  exercife  of  the  underftanding  in  the 
fearch  of  truth,  as  well  as  the  government  of  the  appetites 
and  paflions,  under  the  general  term  Virtue.  n 

**  Logic,"  according  to  the  Stoics,  is  either  rhetorical  or 
dialedic  j  the  former  being  the  art  of  reafoning  and  di(> 
courfing  on  fubjed^s  which  require  diffiife  declamation,  and 
the  latter  being  the  art  of  clofe  argumentation,  in  the  form 
of  difputation  or  dialogue.  Rhetoric  is  of  three  kinds,  de- 
liberative, judicial,  and  demonftrative.  The  dialeftic  art  is 
the  inftrument  of  knowledge,  by  enabling  a  man  to  diftin- 
guifli  truth  from  error,  and  certainty  from  bare  probability : 
and  it  confiders  things  as  exprefled  by  words,  and  words 
themfelves.  External  things  are  perceived  by  a  certain  im- 
prelfion  made  either  upon  fome  parts  of  the  brain,  or  upon 
the  percipient  faculty,  which  may  be  called  an  imaget 
^Too-ioty  fince  it  is  imprefled  upon  the  mind,  like  the  image 
of  a  feal  upon  wax.  This  image  is  commonly  accompanied 
vrith  a  belief  of  the  reality  of  the  thing  perceived  ;  but  not 
neceflarily,  fince  it  does  not  accompany  every  image,  but 
thofe  only  which  are  not  attended  vrith  any  eridence  of  de- 
ception.   Where  only  the  image  is  perceived  by  itfelf,  the 

thing 
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tUng  18  appKhenfiUe ;  where  it  is  acknowledged  and  ai>- 
proved  as  the  image  of  fome  real  things  the  imprellion  is 
called  apprehenfioHt  xaUxtht^K,  becaufe.  the  objeA  is  appre- 
hended by  the  mind^  as  a  body  b  grafped  by  the  hand. 
Such  apprehenfion*  if  it  will  bear  the  examination  of  rea« 
fon,  is  knowledge  s  if  it  is  not  examined,  it  is  mere  opinion ; 
if  it  will  not  l^ar  this  examination^  it  is  mifappi^heniion. 
The  fenfesy  correded  by  reafon,  give  a  faithfal  report ;  not 
by  affording  a  perfed  apprehenfion  of  the  entire  nature  of 
things,  but  by  leaving  no  room  to  doubt  of  their  reality. 
Nature  has  furnifhed  us  with  thefe  apprehenfions,  as  the  ele- 
ments of  knowledge,  whence  further  conceptions  are  raifed 
in  the  mind,  and  a  way  is  opened  for  the  inveftigations  of 
reafon. 

Some  images  are  fenfible,  or  received  immediately  through 
the  fenfes  \  others  rational,  which*are  perceived  only  in  the 
mind.  Thefe  latter  are  called  lyyoMt},  notions  or  ideas. 
Some  imagres  are  probable,  to  which  the  mind  affents  with- 
out hefitadon  ;  others  improbable,  to  which  it  does  not  rea- 
dily aflent ;  and  others  doubtful,  where  it  is  not  entirely 
perceived,  whether  they  are  true  or  falfe.  True  images 
are  thofe  which  arife  from  things  really  exifting,  and  agree 
with  them.  Falfe  images,  or  phantafms,  are  immediately 
derived  from  no  real  obje6t.  Images  are  apprehended  by 
immediate  perception,  through  the  lenfes,  as  when  we  fee  a 
man ;  confequentially,by  likenefs,  as  when  from  a  portrait  we 
apprehend  the  original ;  by  compofition,  as  when,  by  com- 
pounding a  horfe  and  man,  we  acquire  the  image  of  a  Cen- 
taur ;  by  augmentation,  as  in  the  image  of  a  Cyclops  ;  or 
by  diminution,  m  in  that  of  a  pigmy. 

Judgment  is  employed  either  m  determining  concerning 
particular  things,  or  concerning  greneral  proportions,  uiing 
m  the  latter  cafe  our  preconceptions,  or  univerCal  princi- 
ples, as  criteria  or  tneafures  of  judgment.  The  firft  im- 
preffions  from  the  fenbs  produce  m  tne  mind  an  involuntary 
emotion  ;  but  a  wife  man  deliberately  examines  them,  and 
fufpcndshis  afient  or  approbation  {^wx»hQ%<rtn)  with  regard 
to  the  report  of  the  fenfes,  till  he  has  inveftigated  the  nature 
of  things,  and  fully  eftknated  the  weight  of  evidence. 
The  mind  of  man  is  originally  like  a  blank  leaf,  but  capa- 
ble of  receivbg  any  impreffions.  Thefe  impreifions,  made 
by  the  fenfes,  remain  in  the  memory,  after  the  objects  that 
occafioned  them  are  removed ;  a  fucceflion  of  thefe  continued 
impreffions,  made  by  fimilar  obje£ls,  produces  experience  ; 
and  hence  arife  permanent  notions,  opinions,  and  knowledge. 
Even  univerfal  principles,  TfoXni^us^  are  originally  formed, 
by  experience,  from  fenfible  inuges.  All  men  agree  in  their 
common  notions  or  preconceptions  ;  difputes  only  arife  con- 
cerning the  application  of  thefe  to  particular  cafes. 

Thefe  three  things  are  mutually  related ;  the  expreffion, 
the  notion  or  image  in  the  mind  which  is  exprefled,  and  the 
external  objed.  Under  the  head  of  expreffion,  diale&ics 
confider  vocal  found,  as  expreffed  by  letters ;  the  feveral 
parts  of  fpeech ;  the  etymology,  analogy,  or  anomaly  of 
lyntax ;  the  fignification  of  words,  and  other  properties  of 
language.  The  notion  or  image  expreffed  is  the  (parrxa-Mf 
phantafy,  already  explained. 

Diale^ics  confider  things  as  capable  of  being  daffed  under 
fpecies  and  genera.  The  moft  comprehenfive  grenus  is  that 
which  includes  all  things,  both  real  and  imaginary.  Of 
things  there  are  four  fubdivifions,  vie.  fubftance,  qualities, 
modes,  and  relations.  Things  coniidered  with  refped  to 
fpeech  are  faid  to  be  Xixla,  capable  of  being  expreffed  in 
words.  Predicates  are  things  predicated,  or  declared,  con- 
•cerning  another.  Hence  ari{e  axioms,  fimple  and  compound, 
and  thefe  admit  of  different  charafkers.  An  argument 
^Xoy^i)   commonly  confiits  of   a  general  truth  admitted 


(XniAfjM^  ;  a  particular  cafe  fuppofed  (T^Xnfii*a)  i  and  a 
condunon  (iTi^opa).     Arguments  admit  of  different  forms. 

According  to  the.  Stoical  dodrine  concerning  *^  nature," 
there  exifted  from  eternity  a  dark  confufed  chaos,  in  which 
were  contained  the  firff  principles  of  all  future  beings; 
which  chaos,  being  at  length  arranged,  and  emerging  into 
variable  forms,  became  the  world,  as  it  now  fubfiits.  The 
univerfe,  though  one  whole,  contains  two  principles,  diftind 
from  elements ;  one  paffive,  which  is  pure  matter,  without 
qualities,  and  the  other  adive,  which  is  reafon  or  God. 
Zeno,  determining  to  innovate  upon  the  doArine  of  the 
Academy,  and  declining  to  adopt  the  Dnaliffic  fyftem^ 
which  held  God  and  matter  to  be  two  principles,  eternally 
oppofite,  not  only  differing  in  their  effence,  but  having  no 
common  principle  by  which  they  can  be  united,  and  alfo  the 
emanative  fyftem  (fee  Emanation)  embraced  a  third  hypo- 
thefis,  which  is  diflinguifhed  by  the  appellation  of  the 
**  Stoical  fyftem."  Unwilling  to  admit,  on  the  one  hand, 
two  oppofite  principles,  both  primary  and  independent,  and 
both  abfolute  and  infinite ;  or,  on  the  other,  to  fuppofe 
matter,  which  is  in  its  nature  diametrically  oppofite  to  that 
of  God,  the  active  efficient  caufe,  to  have  been  derived  by 
emanation  from  him ;  yet  finding  himfdf  wholly  unable  to 
derive  thefe  two  principles  from  any  common  fource^  he 
confounded  their  effence,  and  maintained  that  they  were  fo 
effentially  united,  that  their  nature  was  one  and  the  fame. 

The  Stoical  fyftem  teaches,  that  both  the  adive  and  paflive 
prindples  in  nature  are  corporeal,  fince  whatever  aAs  or 
iuffers  muff  be  fo.  The  emcient  caufe,  or  God,  is  pure 
ether,  or  fire,  inhabiting  the  exterior  furface  of  the  heavens, 
where  every  thing  which  is  divine  is  placed.  This  ethereal 
fubftance,  or  divine  fire,  comprehends  all  the  vital  principles 
by  which  individual  beings  are  neceffarily  produced,  and 
contains  the  forms  of  things,  which,  from  the  higheft  re- 
grions  of  the  univerfe,  are  £ffufed  through  every  other  part 
of  nature. 

Matter,  or  the  paffive  prindple,  in  the  Stoical  fyftem*,  is 
deftitute  of  all  qualities,  but  ready  to  receive  any  form ;  in- 
aSive,  and  without  motion,  unlefs  moved  by  fome  external 
caufe.  The  contrary  principle,  or  the  ethereal  operative 
fire,  being  a£kive,  and  capable  of  producing  all  things  from 
matter,  with  consummate  ikill,  according  to  the  forms  which 
it  contains,  although  in  its  nature  corporeal,  confidered  in 
oppofition  to  grob  and  fiuggifh  matter,  or  to  the  elements, 
is  faid  to  be  immaterial  and  Ipiritual. 

Some  perfons  have  been  mifled  in  forming  their  notions  of 
the  Stoical  fyftem,  by  the  bold  innovations  of  its  advocates 
in  the  ufe  of  terms  ;  and  accordingly  they  have  inferred  fropa 
the  appellations  fometimes  applied  by  the  Stoics  to  the  Deity, 
that  they  conceived  him  to  be  ftri&ly  and  properly  incor- 
poreal. Whereas  the  truth  feems  to  be,  that,  as  they 
lometimes  fpoke  of  the  foul  of  man,  a  portion  of  the  divi- 
nity, as  an  exceedingly  rare  and  fubtle  body,  avfia,  afoiorc^ 
xeu  XivrofAf^cn^,  and  fometimes  as  a  warm  or  fiery  fpirit» 
vnvfjux  v/dtffjLWy  fo  they  fpoke  of  the  Deity  as  corporeal^ 
confidered  as  diftin£i  from  the  incorporeal  vacuum,  or  infinite 
fpace,  but  as  fpiritual,  confidered  in  oppofition  to  grofs  and 
inadive  matter.  They  taught,  indeed,  that  God  is  unde- 
rived,  incorruptible,  and  eternal ;  poffeffed  of.  intelligence ; 

good  and  perfe^  ;  the  efficient  caufe  of  all  the  peculiar  qua- 
ties  or  forms  of  things ;  and  the  conftant  preferver  and  go- 
vernor of  the  world :  and  they  defcribed  the  Deity  under 
many  noble  images,  and  in  the  moft  elevated  language.  The 
hymn  of  Cleanthes,  in  particular,  is  Juftly  admired  for  the 
grandeur  of  its  fentiments,  and  the  (ublimity  of  its  diction. 
But  if,  in  reading  thefe  defcriptions,  we  baftily  affociate 
with  them  modern  conceptions  of  Deity,  and  negled  to  re- 
cur 
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enr  to  the  leading  principles  of  the  fefty  we  ftall  be  led  into 
faDdamentalmifapprehenfionsof  the  true  do^rineof  Stoicifin* 
For»  according  to  this  fedt,  God  and  matter  are  alike  unde- 
nted and  eternal*  and  God  is  the  former  of  the  unirerfe  in 
no  •ther  fenfe,  than  as  he  has  been  the  neceffary  efficient 
caufe»  by  which  motion  and  form  have  been  impreffed  upon 
matter.  What  unworthy  notions  the  Stoics  entertained  of 
God»  fofficiently  appears  from  the  finale  opinion  of  his 
finite  nature,  an  opinion  which  necefTanly  followed^  from 
the  notion  that  he'  is  only  a  part  of  a  fpherical)  and  therefore 
a  finite  univerfe. 

With  refpeft  to  the  do^rine  of  divine  ProTidence,  it  ap- 
pears thaty  according  to  the  Stoics,  the  agency  of  the 
Ddty  is  nothing  more  than  the  a£tive  motion  of  a  celeftial 
ether*  or  fire,  poflefled  of  intellisencey  which  at  firft  gave 
fonn  to  the  (hapelefs  mafs  of  grofi  matter,  and  being  always 
eflentially  united  to  the  vifible  world,  by  the  fame  neceffary 
agency ».  prefenres  its  order  and  harmony.  The  Stoic  idea  of 
Irovidence  is,  not  that  of  an  infinitely  wife  and  good  being, 
wholly  independent  of  matter,  freely  dire^ing  and  govem- 
ing  all  things,  but  that  of  a  neceffary  chain  of  caules  and 
ercAa,  arifing  from  the  zSdon  of  a  power,  which  is  itfelf  a 
part  of  the  machine  which  it  regulates,  and  which,  equally 
with  that  machine,  is  fubjeft  to  the  immutable  law  of  necel- 
fity.  Providence,  in  the  Stoic  creed,  is  onW  another  name 
ibr  abfolute  neceffity,  or  fate,  to  which  Goa  and  matter,  or 
the  univerfe,  which  confifts  of  both,  is  immutably  fubjefL 

The  rational,  efficient,  and  aftive  principle  in  nature,  the 
Stoics  called  by  various  names  ;  nature,  fate,  Jupiter,  God* 
**  What  is  nature,"  fays  Seneca,  "  but  God ;  the  divine 
reafon,  inherent  in  the  whole  univerfe,  and  in  all  its  parts ; 
or  you  may  call  him,  if  you  pleafe,  the  author  of  all  things." 
And  again  :  **  Whatever  appellations  imply  celeftial  power 
and  energy,  nuy  be  juilly  applied  to  God ;  his  names  may 
properly  be  as  numerous  as  his  offices."  The  term  nature, 
when  it  is  at  all  diftinguiflied  in  the  Stoic  fyfkem  from  God, 
denotes,  not  a  feparate  agent,  but  that  order  of  things 
which  is  neceffarily  produced  by  his  perpetual  agency. 

The  univerfe,  according  to  Zeno  and  his  toUowers,  is 
y^m  ffA>VMo$  *tu  oMrSirrixn,  **  a  fentient  and  animated*  being." 
But  Zeno  underttood  this  dofirine  in  a  fenfe  different  from 
that  in  which  it  was  conceived  by  many  former  philofophers. 
Zeno,  adopting  the  ideas  of  Pythagoras  and  Heraclitus,  and 
afliiming  that  there  is  no  real  exiilence  which  is  not  corpo- 
real, conceived  nature  to  be  one  whole,  confifting  of  a  fubtle 
ether  and  grofs  matter,  the  former  the  a^ive,  the  latter  the 
paffive  principle,  as  effentially  united  as  the  foul  and  body  of 
man ;  and  fuppofed  God,  with  refpeft  to  nature,  to  be,  not 
a  co-exifting  but  an  informing  principle.  Whilft  the  Stoics 
allowed  that  the  Deity  is  the  efficient  and  intelligent  caufe 
of  all  the  effects  which  are  produqed  in  the  world,  their 
notions  of  his  nature  and  attributes  were  confufed  and  de- 
gradiofc-  Refiding  primarily  in  the  fuperior  celeftial  region, 
and  beinsr  thence  dinufed,  as  a  fubtle  fire  through  a  finite 
world,  his  univerfal  prefence  is  limited,  and  falls  far  fhort  of 
the  attribute  of  inunenfity,  as  it  belongs  to  the  dirine  nature. 
United  to  matter  by  the  immutable  chain  of  neceffity,  he 
wants  that  freedom  of  a^on  which  appears  to  be  one  of  the 
moft  eflential  chancers  of  the  Supreme  Being.  The  origi- 
nal  communication,  and  the  perpetual  prefervation  of  forms 
and  qualities,  by  the  neceffary  adtion  of  a  fubtle  fire  upon 
■latter,  though  this  principle  be  fuppofed  to  be  poffeffed  of 
reafoB  and  intelljeence  as  well  as  energy,  is  certawly  an  idea 
of  Deity,  which  falls  far  (hort  of  that  pure  and  fublime  doc- 
trine, which  reprefents  God  as  creating  and  governing  the 
world  by  voluntary  agency^  and  with  wife  £fiflfp.    That 
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the  Deity  is,  aeeordinff  to  the  Stoic  do&ine,  fubjed  to  tkt 
law  of  neceffity  no  kfs  than  matter  and  all  fubordinate 
beings,  Seneca,  and  other  writers  of  this  fe^,  exprefsly 
affert.  «  Both  gods  and  men  are  bound,"  fays  he,  <<  by  the 
£une  chain  of  neceffity.  Dirine  and  human  affairs  are  alike 
borne  along  in  an  irrefiftible  current ;  caufe  depends  upon 
caufe ;  effedb  arife  in  a  long  fucceffion  $  nothing  happens  by 
accident,  but  every  thing  comes  to  pais  in  the  eftabUihed 
order  of  nature.'.' 

Portions  of  the  ethereal  foul  of  the  world  being  diftfi- 
bnted  throughout  all  the  parts  of  the  univerfe,  and  am- 
mating  all  bodies,  hence  arife,  in  the  fjftem  of  the  Stoios» 
inferior  gods  or  demons,  with  which  aU  nature  is  peopled. 
All  thefe  divinities  they  confidcred  as  derived  from  the  foul 
of  nature,  and  as  limited  in  their  duration.  Demons  were 
diridcd  by  the  Stoics  into  fuperior  and  infierior ;  the  fuperior^ 
thofe  which  inhabited  the  fun  and  ftars,  which  they  oon- 
fidered  as  wietq  4^x*"^^>  animated  fubftances ;  the  inferior, 
human  fouls  feparated  from  the  body,  or  heroes.  **  Illuf* 
trious  men,"  fays  Cicero,  **  whofe  fouls  furvive  and  enjoy 
immortality,  are  juftly  efteemed  to  be  gods,  finoe  they  are 
of  an  excellent  and  immortal  nature."  Befides  this,  theie 
feems  little  reafon  to  doubt,  that  the  Stoics  acknowkdoed' 
the  exiften^  of  other  inferior  dirinities,  portions  of  the  foul 
of  the  world,  and  taught  that  they  are  endued  with  human 
paffions,  and  therefore  are  proper  obje&  of  fiscrifice  and 
worfhip. 

As  the  Stoics  held,  that  all  the  inferior  divinities  are  por- 
tions feparated  from  the  foul  of  the  world  |  fo  they  coo* 
ceived,  that  a  period  vrould  arrive,  when  they  would  return 
into  the  firft  celeftial  fire,  and  fuppofed  that,  at  die  fame 
time,  the  whole  rifible  world  would  be  confumed  in  one  ge- 
neral conflagration. 

On  the  fubjeck  of  the  origin  of  eril,  they  had  recourfe  to 
fate,  and  taught  that  evil  was  the  neceflary  oonfequenoe  of 
that  eternal  neceffity,  to  which  the  great  whole,  comprehend* 
ing  both  God  and  matter,  is  fubje^ 

Concerning  the  fecond  principle  in  the  univerfe,  matter^ 
and  concerning  the  vifible  world,  the  doArine  of  the  Stoics 
is  briefly  this  :  matter  is  the  firft  effence  of  all  things,  defti» 
tute  of,  but  capable  of  receiring,  qualities.  Confidered 
univerfsdly,  it  is  an  etenud  wholes  which  neither  incr^ea 
nor  decreafes.  Confidered  with  refpedt  to  its  parts,  it  is  ca- 
pable of  increafe  and  diminution,  of  collifion  and  feparation, 
and  is  perpetually  changing.  Bodies  are  continually  tending 
towards  d^blution  ;  matter  always  remains  the  fisme.  Mat* 
ter  is  not  infinite  but  finite,  being  circumfcribed  by  the 
limits  of  the  world ;  but  its  parts  are  infinitely  divifible. 

The  worid  is  fpherical  in  its  form,  and  is  lurrounded  by 
an  infinite  vacuum.  The  action  of  the  dirine  nature  upon 
matter,  firft  produced  the  element  of  moifture,  and  then  the 
other  elements,  fire,  air,  and  earth,  of  which  all  bodies  are 
compofed.  Air  and  fire  have  effential  lerity,  or  tend  to-^ 
wards  the  exterior  furfsce  of  the  world ;  earth  and  water 
have  eflential  graritv,  or  tend  towards  the  centre.  All  the 
elements  are  capable  of  reciprocal  converfion ;  air  paffing 
into  fire  or  into  water ;  earth  into  air  and  water ;  but  there 
is  this  effential  difference  among  the  elements,  that  fire  and 
air  have  vrithin  themfelves  a  principle  of  motion,  while 
water  and  earth  are  merely  paffive. 

The  fun  is  a  fphere  larger  than  the  earth,  confifting  of 
fire  of  the  pureft  kind;  it  is  therefore  an  animated  being, 
and  the  fiurft  of  the  derived  dirinities.  The  ftars  too  are  of 
the  fame  kind,  fiery  bodies  endued  with  perception  and  in« 
telligence,  and  therefore  to  be  ranked  among  the  gods« 
They   are  nourilhed  by  exhalations  from  the   feaa  and 
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rifcrt.     Becaufe  the  heavenly  bodies  are  animated,  they  are 
capable  of  forefeetng  future  events,  and  of  declaring   to. 
mankind^  by  certain  iigns,  the  appointments  of  fate. 

The  celeftial  bodies  move,  in  their  orbits,  in  the  following 
order :  Saturn,  Japiter,  Mars,  Mercury,  Venus,  the  Sun, 
the  Moon.  The  moon»  which  occupies  the  lowed  part  of 
the  ethereal  region,  is,  like  the  relt,  a  fiery  luminary  pof- 
fefled  of  intelligence  ;  but  the  fire  is  mixed  with  air  ;  whence 
the  fpots  up9u  its  furface.  Its  form  is  fpherical,  and  its 
nnotion  fpiral,  and  of  two  kinds ;  the  one,  from  eail  to 
weft,  with  the  heavens ;  the  other  from  weft  to  eaft,  through 
the  figns  of  the  zodiac. 

Below  the  iphere  of  the  moon  is  the  region  of  the  air. 
The  etrth  i0  the  moft  denfe  part  of  the  world,  and  is  the 
main  fapport  of  nature,  like  the  bones  of  an  animated 
body.  The  earth,  with  its  waters,  forms  a  globe,  which  is 
the  centre  of  the  world  :  it  always  remains  immoveable. 

The  world,  including  the  whole  of  nature,  God,  and 
flsatter,  fubfifted  from  eternity,  and  will  for  ever  fulsfift  ; 
but  the  prefent  re^^ular  frame  of  nature  had  a  beginning, 
and  will  have  an  end.  The  parts  tend  towards  a  diifolution» 
but  the  whole  remains  immutably  the  fame.  The  world  is 
liable  to  deftru^ion  from  the  prevalence  of  moifture,  or  of 
drynefs ;  the  former  producing  an  univerfal  inundation,  the 
latter  an  univerfal  conflagration.  Thcfe  fucceed  each  other 
in  nature  as  regpilarly  as  winter  and  fummer.  When  the 
univerfal  inundation  takes  place,  the  whole  furface  of  the 
earth  is  covered  with  water,  and  all  animal  life  is  deftroyed  ; 
after  which,  nature  is  renewed,  and  fubfifts  as  before,  till 
the  element  of  fire,  becoming  prevalent  in  its  turn,  dries  up 
idl  the  moifture,  converts  every  fubftance  into  its  own  na- 
ture, and  at  laft,  by  an  univerfal  conflagration,  reduces  the 
world  to  its  priftine  ftate.  At  this  period,  all  material 
forms  are  loft  in  one  chaotic  mafs :  all  animated  nature  is 
re-united  to  the  Deity,  and  nature  again  exifts  in  its  original 
form,  as  one  whole,  confifting  of  God  and  matter ,  From 
this  chaotic  ftate,  however,  it  again  emerges,  by  the  energy 
of  the  efficient  pnnciple,  and  gods  and  men,  and  all  the 
forms  of  regulated  nature,  are  renewed,  to  be  difiblved  and 
renewed  in  endlefs  fucceffion. 

As  a  necefiary  confequence  of  the  dofkrine  of  the  con* 
flagration,  and  fubfequent  re 't oration  of  all  things,  the 
Stoics  maintained,  that  the  human  race  will  return  to  life. 
Hence  it  appears  in  what  fenfe  we  are  to  underftand  the 
Stoic  dodrine,  of  refurredtion,  upon  which  Seneca  has 
written  with  fo  much  elegance  ;  and  what  meaning  we  are 
to  annex  to  his  words,  when  he  fays,  **  Death,  of  which 
we  are  fo  much  afraid,  and  which  we  are  fo  defirous  to 
avoid,  is  only  the  interruption,  not  the  deftru6lion,  of  our 
exiftence ;  the  day  will  come  which  will  reftore  us  to  life/' 
This  tenet  is  not  to  be  confounded  with  the  Chriflian  doc- 
trine of  the  refurre^ion  of  the  body  ;  for,  according  to  the 
Stoics,  men  return  to  life,  not  by  the  voluntary  appoint- 
ment of  a  wife  and  merciful  God,  but  by  the  law  of  fate, 
and  are  not  renewed  for  the  enjoyment  of  a  better  and 
happier  condition,  but  drawn  back  into  their  former  ftate 
of  imperfe6^ion  and  mifery. 

Man,  according  to  the  Stoics,  is  an  image  of  the  world  ; 
one  whole,  compofed  of  body  and  mind.  The  mind  of  man 
•  is  a  fpark  of  that  divine  fire  which  is  the  foul  of  the  world.. 
The  human  foul,  being  a  portion  of  the  Deity,  is  of  the 
fame  nature  ;*  a  fubtle  fiery  fubftance,  endued  with  intel- 
ligence and  reafon  :  but  the  energy  of  this  principle  is  con- 
fined  and  re  ft  rained,  in  the  birth  of  man,  by  its  union  with 
groffer  matter. 
Concerning  the  duration  of  the  foul  of  man^  the  Stoics 


entertained  very  different  opinions.  Cleanthes  thought  that 
all  fouls  would  remain  till  the  final  conflagration,  Chrvfip* 
pus  was  of  opinion,  that  this  would  only  be  the  lot  ot  the 
wife  and  good ;  and  Seneca  feems  to  have  entertained  the 
fame  notion.  £pi£^etus  and  Antoninus  afterted,  that  a« 
foon  2L9  the  foul  is  releafed  from  the  body,  it  returns  to  the 
foul  of  the  world,  or  is  loft  in  the  univerfal  principle  of  fire* 
Some  were  fo  abfurd  as  to  believe,  that  the  human  foul,  con- 
fifting of  a  fiery  fpirit  condenfed  by  its  union  with  air^ 
is  capable  of  being  extinguifhed.  While  others,  with 
«qual  abfurdity,  conceived  that  the  human  foul,  (hut  up 
within  the  grofs  body,  could  not,  at  death,  find  a  free 
paiTage,  but  remained  with  the  body  tiU  it  was  entirely  de- 
ftroyed. The  only  idea  of  the  immortality  of  the  foul» 
which  feeib^  to  have  been  entertained  by  the  Stoics,  was  that 
of  a  renovation  of  being,  in  that  fated  circuit  of  things  which 
we  have  feen  to  be  one  of  their  fundamental  do6lrines.  In 
the  univerfal  reftoration  of  nature,  fome  inuigined  that  each 
individual  would  Veturn  to  its  former  body  ;  while  others 
conceived,  that  after  a  revolution  of  the  great  yeatf  fimilar 
fouls  would  be  placed  in  fimilar  bodies. 

The  foul,  conceived  by  the  Stoics  to  have  been  material, 
was  reprefented  by  them  as  confifting  of  eight  diftin6b  parts, 
vfs.  the  fnt  fenfes,  the  prodnfiive  faculty,  the  power  of 
fpeech,  and  the  ruling  part,  to  ityipicmxoy,  or  reafon.  Thofe 
who  held  the  exiftence  of  the  foul  after  death,  fuppofed  it  to 
be  removed  into  the  celeftial  regions  of  the  gods,  where  it 
remains,  till,  at  the  general  conflagration,  adl  fouls,  both 
human  and  divine,  fliall  be  loft  in  the  Deity.  But  many  fup- 
pofed, that  before  they  were  admitted  among  the  dirinities, 
they  muft  purge  away  their  inherent  vices  and  imperfe^ions, 
by  a  temporary  refidence  in  the  aerial  region  between  the 
earth  and  the  moon,  or  in  the  moon  itfelf.  With  refpe£t  to 
depraved  and  ignoble  fouls,  it  was  a  common  opinion,  that 
after  death  they  were  agitated  in  the  lower  reg^ion  of  the  air, 
till  the  fiery  parts  were  feparated  from  the  grofler,  and  rofe 
by  their  natural  lerity  to  the  orbit  of  the  moon,  where  they 
were  ftill  further  purified  and  refined  :  a  kind  of  mechanical 
purgatory,  whicn  very  well  agreed  with  the  mechanical 
principles  of  the  Stoic  philofophy.  Thefe  fancies  are 
treated  with  ridicule  by  Epi^tus  and  Seneca,  who  fre- 
quently fpeak  of  the  happinefs  of  good  men  after  death  in 
terms  which  might  have  fuited  a  better  fyftem.  Seneca^ 
confoliog  Marcia  under  the  lofs  of  her  fon,  fays,  *«  The 
facred  aifembly  of  the  Scipios  and  Catos,  who  have  them- 
felves  defpifed  life,  and  obtained  freedom  by  death,  (hall 
welcome  the  youth  to  the  rep(^on  of  happy  fouls.  Your 
father  himfelf  (for  all  are'there  known  to  all)  (hall  embrace 
his  grandibn,  and  (hall  dire^  hjs  eyes,  now  fumifhed  with 
new  light,  alonsr  the  courfes  of  the  neighbouring  ftars,  with 
delight  explaining  to  him  the  myfteries  of  miture,  not  from 
conje£iure,  but  fromtrertain  knowledge.  Like  a  welcome 
guide  in  an  unknown  city,  he  will  unfold  to  the  inquiring 
ftranger  the  caufes  of  the  celeftial  appearances." 

The  Stoical  do61rine  of  *<  Morals'^  is  founded  on  the 
principles  of  phyfics.  Conceiving  God  to  be  the  principal 
part  of  nature,  by  whofe  energy  all  bodies  are  formed, 
moved,  and  arranged,  and  human  reafon  to  be  a  portion  of  the 
divinity,  it  was  their  fundamental  dodrine  in  ethics,  that  in 
human  life  one  ultimate  end  ought  for  its  own  fake  to  be 
purfued  ;  and  that  this  end  is,  to  live  agreeably  to  nature* 
that  is,  to  be  conformed  to  the  law  of  fate  by  which  the 
world  is  governed,  and  to  the  reafon  of  that  dirine  and  ce- 
leftial fire  which  animates  all  things.  Since  man  is  himfelf 
a  microcofm,  compofed,  like  the  world,  of  matter  and  a 
rational  principle,  it  becomes  him  to  live  as  a  part  of  the 
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great  whole,  and  to  accommodate  all  his  defires  and  pur- 
Ittits  to  the  lireneral  arrangement  of  nature. 

To  live  accordine  to  nature,  as  the  Stoics  teach,  is  virtue : 
and  virtue  is  itfeif  happinefs  ;  for  the  fupreme  good  is,  to 
lire  according  to  a  juft  conception  of  the  real  nature  of 
things,  chuiing  that  which  i«  in  itfelf  eligible,  and  rejecting 
the  contrary.  Every  man  having  within  himfclf  a  capacity 
of  difceming  and  following  the  law  of  nature,  hath  his 
happinefs  in  his  own  power,  and  is  a  divinity  to  himfelf. 
Horace  feems  to  have  adopted  this  notion,  £p.  Li.  18. 
ttlt. 

^  Sed  fatis  eft  orare  Jovem  qux  ponit  et  auiert : 

Det  vitam,  det  opes:  cquum  mi  animnm  ipfe parabo.'* 

««  For  life  and  wealth  to  Jove  I'll  pray  ; 
Thefe  Jove  can  give  or  take  away  : 
But  for  a  firm  and  equal  mind. 
This bleffing  in  myfelf  rU  find.".    Francis. 

Wifdom,  fay  the  Stoics,  confifts  in  diftinguifliing  good 
from  evil.  Good  is  that  which  produces  happinefs,  accord- 
ing to  the  nature  of  a  rational  being.  As  the  order  of  the 
world  confifts  in  an  invariable  conformity  to  the  law  of 
fiite,  fo  the  hapjpinefs  of  man  is  iv^omc,  that  courfe  of  life 
which  flows  in  an  uninterrupted  current,  according  to  the 
law  of  nature.  Since  thofe  things  only  are  truly  good 
which  are  becoming  and  virtuous,  and  virtue,  which  is  feated 
in  the  mind,  is  alone  fufficient  for  happinefs,  external  things 
contribute  nothine  towards  happinefs,  and  therefore  are  not 
in  themfelves  good.  The  wife  man  will  only  value  riches, 
honour,  beauty,  and  other  external  enjoyments,  as  means 
and  inftruments  of  virtue ;  for,  in  every  condition,  he  is 
happy  in  the  pofleiiion  of  a  mind  accommodated  to  nature. 
Pam,  which  does  not  belong  to  the  mind,  is  no  evil.  The 
wife  roan  will  be  happy  in  the  midft  of  torture.  All  exter- 
nal things  are  indifferent,  fince  they  cannot  afted  the  hap- 
pmeCs  of  man :  neverthelefs,  fome  of  thefe  are  conducive, 
others  unfavourable,  to  the  life  which  is  according  to  nature, 
and  as  fuch  are  proper  obje^s  of  preference  or  rejedUon, 
wfonyiJ.Mt  u  a«(wrfowypv».  Every  virtue  being  a  coniormity 
to  nature,  and  every  vice  a  deviation  from  it,  all  virtues  and 
vices  are  equal.  One  ad  of  beneficence,  or  juftice,  is  not 
more  truly  fq  than  another ;  one  fraud  is  not  more  a  fraud 
than  another ;  therefore  there  is  no  other  difference  in  the 
eifential  nature  of  moral  anions,  than  that  fome  are  vicious, 
and  others  virtuous. 

The  Stoics  advanced  many  extravagant  aflertions  con- 
cerning their  wife  man.  For  example,  that  he  feels  neither 
pain  nor  pleafure  ;  that  he  exercifes  no  pity  ;  that  he  is  free 
tirom  faults ;  that  he  is  divine  ;  that  he  can  neither  deceive 
nor  be  deceived ;  that  he  does  all  things  well ;  that  he  alone 
is  great,  noble,  ingenious  ;  that  he  is  the  only  friend  i  that 
he  alone  is  free ;  that  he  is  a  prophet,  a  prince,  and  a  king ;  and 
the  like.  Thefe  paradoxical  vaiintings  a/e  humorouily  ridi- 
culed by  Horace.     Serm.  1.  i.  fat.  iii.  apud  fin. 

The  Stoics,  however,  did  not  fuppofe  that  their  wife 
man  aftually  exifted  ;  but  they  formed  in  their  imagination 
an  image  of  perfe^iion,  towards  which  every  man  (hould 
continually  aipire.  * 

The  firft  obje£i  of  purfuit,  according  to  the  Stoics,  is, 
not  pleafure,  but  conformity  to  nature  ;  and  every  one  who 
has  a  juft  difcemment  of  what  is  good,  will  be  principally 
folicitous,  in  all  his  a6lions  and  purfuits,  to  conform  to  na- 
ture. This,  they  teach,  is  the  origin  of  moral  obligation. 
Violent  emotions  and  paflions,  ariiing  firom  falfe  concep- 
tions of  good,  are  contrary  to  right  reafon  and  nature ;  and 
thde  it  is  the  office  of  reafon  to  prevent  or  remedy.    Of 


virtues,  fome  are  contemplative,  others  praftical;  fome 
primary,  others  fubordinate..  The  contemplative  or  fcientific 
virtues  are  thofe  which  confift  in  juft  conceptions  and  prin- 
ciples ;  the  pra^ical,  thofe  which  concern  the  conduA  of 
lite.  The  primary  virtues  are,  prudence,  temperance,  for- 
titude, and  juftice.  Prudence  refpedts  the  choice  and  purfuit 
of  ^oods ;  temperance,  the  government  of  the  appetites  ; 
fortitude,  the  endurance  of  that  which  is  commonly  efteemed 
evil ;  and  juftice,  the  offices  of  focial  life. 

Duties  were  diftributed  by  the  Stoics  into  three  claffes,  as 
they  refpe6t  God,  ourfelves,  and  our  neighbour.  The  du- 
ties of  religion  are,  to  think  juftly  concerning  God,  and  to 
worihip  him  piouHy.  He  thinks  juftly  of  God,  who  be- 
lieves him  to  be  the  fupreme  diredor  of  human  affairs,  and 
the  author  of  all  that  is  good  and  fitting  in  human  life.  He 
worfhips  God  pioufly,  who  reveres  him  above  all  beings  ;. 
who  perceives  and  acknowledges  him  in  all  events ;  who  is  in 
every  thin?  refigned  and  obedient  to  his  will ;  who  patiently 
receives  whatever  befals  him,  from  a  perfuafion,  that  what- 
ever God  appoints  muft  be  right ;  and  in  fine,  who  cheer- 
fully follows  wherever  divine  Providence  leads  him,  even 
though  it  be  to  fuffcring  and  death. 

The  fum  of  a  m^'s  duty  with  refped  to  himfelf  is,  to 
fubdue  his  paffions  of  joy  and  forrow,  hope  and  fear,  and  even 
pity.  He  who  is,  m  this  refpe^,  perfedly  mafter  of  him- 
felf, is  a  wife  man  ;  and  in  proportion  as  we  approach  to- 
wards a  ftate  of  apathy,  we  advance  towards  perfeAion, 

The  duty  we  owe  towards  others,  is  to  love  all  men,  even 
our  enemies.  A  good  man  will  love  his  neighbour  from  his 
heart,  will  refrain  from  injuring,  and  take  pleafure  in  pro- 
te6ling  and  ferving  him.  He  will  not  think  himfelf  bom  for 
himfelf  alone,  but  for  the  conmion  good  of  mankind,  and 
will  fhew  himfelf  kind  to  all,  according  to  his  ability.  He 
will  chink  himfelf  fufficiently  rewarded  by  the  confcionfnefs 
of  well  doing,  and  will  never  ceafe  to  do  good,  although 
he  has  no  witnefs  of  his  good  deeds,  nor  is  ever  likely  to  re- 
ceive any  applaufe  or  recompence  for  his  beneficence*  The 
wife  man  never  remits  the  punifhment  due  to  a  criminal 
through  pity,  which  is  a  weaknefs  not  fo  be  indulged  t  ne- 
verthdefs,  in  cafes  where  reafon  fuggefts  a  fufficient  ground 
for  clemency,  he  will  not  treat  a  delinquent  with  rigour. 
He  will  relieve  the  lick,  affift  the  (hipwrecked,  afford  pro- 
tection to  the  exile,  or  .fupply  the  hungry  with  food,  but 
with  an  undifturbed  mind,  and  a  cheerful  countenance ;  dif- 
daining  all  forrow  arifing  from  fympathy,  as  well  as  from 
perfonal  fufferings.  No  one  is  more  ready  than  the  wife  man 
to  exercife  lenity  and  benignity,  and  to  attend  to  the  welfare 
of  other  individuals,  and  to  the  general  intereft  of  mankind. 

Concerning  the  whole  moral  fyftem  of  the  Stoics,  it  muft 
be  remarked,  that,  although  it  be  highly  deferring  of  praife 
for  the  purity,  extent,  and  variety  of  its  dodrines,  and 
although  it  muft  be  confefled,  that  in  many  feled  paffages  of 
the  Stoic  writings  it  appears  exceedingly  brilliant,  it  is  never- 
thelefs founded  on  falfe  notions  of  nature  and  of  man,  and 
is  raifed  to  a  degree  of  refinement  which  is  extravagant  and 
impracticable.  The  piety  which  it  teaches,  is  nothmc^more 
than  a  quiet  fubmiffion  to  irrefiftible  fate.  The  feu-com- 
mand which  it  emoins,  annihilates  thc'beft  affedions  of  the 
human  heart.  Tlie  indulgence  which  it  grants  to  fuidde  it 
inconfiftent,  not  only  with  the  genuine  principles  of  piety, 
but  even  with  that  confiancy  which  was  the  height  of  Stoic 
perfection.  And  even  its  moral  dodrine  of  benevolence  it 
tinctured  with  the  fanciful  principle,  which  lay  at  the 
foundation  of  the  whole  Stoic  lyftero,  that  every  being  is  a 
portion  of  one  great  whole,  from  which  it  would  be  un- 
natural and  impious  to  attempt  a  fcparation. 

We  muft  then  conclude,  that  the  ethics  of  Zeno  and  bit 
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foUoweny  however  fplendid*  and  in  many  particulars  well- 
Ibandedf  deviatedy  as  a  fylleni»  from  the  true  principles  of 
nature*  and  bad  a  tendency  to  produce  artificial  charaderit 
and  to  encourage  moral  affediation  and  hypocrify. 

ZenOf  the  founder  of  the  Stoical  fyftem,  had  nuny  dif- 
ciples  and  fuccefl'ors ;  fuch  were  Perfaeus,  Arifto  the  Chian» 
fikriUus,  and  SphseruR.  His  immediate  fucceflbr  in  his 
fchool  was  Cleanthes.  (See  his  article.)  After  Zeno»  no 
philofopher  more  truly  exhibited  the  charafter,  or  more 
illuftrioufly  difplayed  the  do^rine,  of  the  Stoic  fe6k,  £han 
Chryfippus.  (See  Chrysippus.)  The  immediate fuccelTor 
of  Chryfippus  in  the  Stoic  fchool  was  Zeno  of  Tarfu8»  or, 
as  fome  fay»  of  Sid  on*  The  chair  was  next  aifumed  by  Dio- 
genes of  Seleucia»  called  alfo  the  Babylonian.  (See  his 
article.)  His  difciple  and  fuccefTor  was  Antipater  of 
Tarfus*  The  la(t  of  that  feries  of  Stoics  which  belongs  to 
the  hiftqry  of  the  Greek  philofophy  was  Po'fidonius.    See 

POSIDONIUS. 

The  Stoic  fchool  was  patronized  by  many  eminent  men 
in  the  Roman  republic ;  but  the  man  who  claims  more 
ipecial  notice,  as  a  Stoic  in  charader  as  well  as  principle, 
was  the  younger  Cato.     See  his  article. 

The  Stoic  philofophy,  which  under  the  republic  found 
many  patrons,  particularly  among  the  profefTors  of  the  law, 
contmued  to  flourifii  under  the  emperors  till  after  the  reigns 
(0f  the  Antonines.  Its  ethical  doftrine  became  the  perma- 
nent bafis  of  the  Roman  jurifprudence ;  and  the  hign  tone 
of  wifdom  apd  virtue  which  it  afiumed,  induced  many 
perfons  of  great  dillinfUon  and  eminent  merit  to  declare 
themfelves  o?  the  Stoic  fed,  or  at  lead  to  prefer  its  moral 
iyitem  to  that  of  any  other  fchool*  The  prevalence  of 
Chriftianity  contributed  alfo,  in  no  fmall  degree,  to  the 
fttccefs  of  Stoicifm.  Befides,  the  Stoic  fed  acquired  great 
credit  and  authority  from  die  illuftrious  examples  of  many 
perfons  of  both  fexes,  who,  in  thofe  times  of  civil  oppreffion, 
bravely  encountered  death  in  the  caufe  of  liberty  and  virtue. 
Among  the  heroines  of  this  age,  Tacitus  mentions  the  two 
Arrias,  the  wives  of  Caecina  Pctus  and  Thrafeas,  and 
Faonia,  the  wife  of  Helvidius.  For  thefe  and  other  caufes, 
the  Stoic  fed,  in  the  time  of  Juvenal,  prevailed  a^moft 
through  the  whole  Roman  empire.  (Sat.  xv.  v.  loS.^ 
Under  Antoninus  Pius,  fchools  of  Stoicifm  were  fupported 
at  the  public  expence  in  Athens,  Alexandria,  and  probably 
too  at  Rome ;  for  Antoninus,  after  he  came  to  the  purple, 
vifited  the  houfe  of  ApoUonius  the  Stoic  to  jtudy  philo- 
fophy. At  Tarfus  in  Cilicia  there  was  alfo  a  Stoic 
fcnool,  which  produced  feveral  celebrated  philofophers. 
The  Stdic  pliilofophy,  however,  ftruegled  with  powerful 
oppofition  from  feveral  quarters ;  and  trom  the  period  when 
the  motley  Ecledic  fyftem  was  e(labli(hed,  Stoicifm  began 
to  dedine ;  and  in  the  age  of  Auguftine  it  no  longer  iub- 
iifted  as  a  diftind  fed.  It  was  only  during  the  fliort  fpace 
of  200  years,  that  the  Roman  fchool  of  Zeno  was  adorned 
with  iUuflrious  names  which  claim  a  place  in  the  hiftory  of 
philofophy.  The  fir  (I  Stoic  who  merits  attention  in  this 
period  IS  Athenodorus,  of  Tarfus  in  Cilicia  f  fee  Athbno- 
iX)RUs) ;  AnnsBus  Cornutus,  an  African,  who  lived  at  Rome 
in  the  beginning  of  the  reign  of  Nero,  and  excelled  in  cri- 
ticifm  and  poetry,  though  philofophy  was  the  principal 
objed  of  his  ftudy  (fee  Cornutus)  ;  Caius  Mufomns 
Rufus,  who  was  banifhed  by  Nero  to  Gysera,  but  after- 
wards recalled  by  Vefpafian  (fee  Musokius)  ;  Cha^remon, 
an  Egyptian;  Lucius  Annaeus  Seneca  (fee  his  article)  ; 
Die,  of  Prufa  in  Bithynia,  called  for  his  eloquence  Chiy- 
foftom;  Euphrates  of  Alexandria ;  Epidetus  (fee  his  ar- 
ticle) ;  Sextus,  of  Chseronea  in  Boeotia ;  and,  laft  of  all 
thole  whom  we  (hall  mention,  the  great  and  good  emperor, 
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Marcus  AureUus  Antoninus*  (  See  his  article* )  Fi^Hn  tks 
time  of  the  Antonines  to  that  of  Alexander  Severas,  there 
were  public  fchools  of  the  Stoics  in  Athens  and  Alex- 
andria ;  but  their  dodrinewas  corrupted  by  the  prevalence 
q[  the  Ecledic  philofophy*  In  the  fixteenth  century  fome 
attempts  were  made  for  reviving  the  Stoic  philofophy  by 
Lipfius,  (fee  his  biographical  article,)  Gafper  Scioppius, 
Daniel  Heinfius,  and  Thomas  GataJcer.  See  Birucker's 
Hift.  of  Philofophy  by  Enfield,  vols,  i.'  and  ii. 

STO  IS,  in  Geography  f  a  town  of  Hungary  $  10  miles 
N.W.  of  Cafchau. 

STOKAIM,  a  town  of  Pruffia,  in  Natangen  $  30  miles 
S.S.E.  of  Konigfberg. 

STOKE,  a  townfliip  of  Lower  Canada,  on  the  St. 
Francis  river,  N.  of  Afcot. 

StokeV  Bay^  a  bay  on  the  S.  coad  of  Hampfhire, 
between  Portfimouth  harbour  and  Southampton  river,  S.  of 
Gofport. 

STOKE-COURCY,  a  parifh  of  large  extent  in  the  north- 
weft  part  of  the  hundred  of  Cannington,  and  county  of 
Somerfet,  England.  One  extremity  of  this  parifh  is  a 
long,  narrow  peninfuU,  called  Start  Point ;  which  itretches 
nearly  four  miles  into  the  fea,  and  terminates  at  the  weftem 
edge  of  Bridgewater  bay*  The  river  Parret  empties  itfelf 
into  the  fea  at  this  point.  The  town  of  Stoke-Courcy 
confifts  chiefly  of  one  bng  ftreet,  and  is  fituated  at  the 
fouthern  extremity  of  the  parifli :  it  is  ftyled  in  ancient  re- 
cords, the  borough  and  honour  of  Stoke-Courcy,  and  the 
above-mentioned  ftreet  ftill  retains  the  former  of  thefe  ap- 
pellatives ;  though  we  do  not  find  that  it  fent  members  to 
parliament  more  than  once  in  the  time  of  Edward  III. 
It  was  formerly  privileged  witb  a  market ;  this,  however,  hat 
been  long  fince  difcontinued ;  but  here  are  yet  held  two 
annual  fairs.  Near  the  old  crofa,  in  High-ftreet,  are  two 
fine  fprings,  inclofed  within  ciilerns,  which,  after  fupplying 
the  inhabitants  with  water,  unite  with  the  brook  that  runt 
near  the  town,  and  fall  into  the  fea  at  Stoford.  The  church 
of  Stoke-Courcy,  built  at  feveral  periods,  is  a  large  building, 
with  a  tower  in  the  centre,  fupported  by  four  large  arches. 
The  eaftem  end  of  this  edifice  is  of  great  antiquity,  and  was 
the  conventual  church  belonging  to  the  priory  of  oenedidine 
monks,  which  was  formerly  founded  near  this  place.  The 
arches  which  feparate  the  body  of  the  church  from  the 
north  and  fouth  aifles  are  femicircular,  and  fpring  finom 
very  rich  capitals.  The  name  of  Stoke-Courcy  is  Saxon, 
the  former  word  fignifying  a  village,  and  the  latter  the 
name  of  its  original  proprietor  ;  whofe  ruined  manfion  lies 
a  (hort  diftance  to  the  fouth  of  the  town.  This  parilh,  in« 
clufive  of  Fairfield,  contained,  in  181 1, 1208  inhabitants,  and 
222  houfes.  —  Hiftory  of  Somerfet  (hire,  by  the  Rev*  John 
Collinfon,  4to.  1791,  vol.  i. 

STO  KEN,  a  town  of  Switzerland,  in  the  canton  of 
Zurich ;    16  miles  N.  of  Zurich. 

STOKERAU.     See  Stockerau. 

STOKES,  a  county  of  North  Carolina,  in  Salifbury 
diftridk,  bounded  E.  by  Rockingham  and  W.  by  Surry, 
containing  11,645  inhaoitants,  of  whom  1746  are  (laves. 
The  capital  is  Grermantown. 

Stokes,  a  town  of  North  Carolina,  near  the  Yadkin  ; 
20  miles  N.N.W.  of  Salifbury. 

STOKESIA,  in  BoHmyf  was  fo  named  by  L'Heritier^ 
in  honour  of  Jonathan  Stoxes,  M.D.,  well  known  as  the 
coadjutor  of  Dr.  Withering,  in  his  Botanical  Arrangement 
of  ^ritifli  Plants  ;  and  particularly  diftingui/hed  for  hxa 
critical  acutenefs,  difplayed  in  his  references  to  figurea 
throughout  that  work.  Dr.  Stokes  has  recently  pubuihed 
aa  elaborate  MaUria  Mtdka^  in  four  o&avo  volumes,  dif- 
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foted  accordinir  to  the  Linnsan  fy^em. — L'Herit.  Sert. 
Angl.  27.  WiUd.  Sp.  PL  v.  3.  1703.  Mart.  Mill.  Did. 
▼.  4.  Ait.  Hort.  Kew.  ▼.  4.  491.  Purfh  50^.  Jufl*.  450. 
Poiret  in  Lam.  Did.  ▼.  7.  458. — Clafs  and  order,  Sjnge^ 
neta  Polyramut-stouaRs.  Nat.  Ord.  Ccmtp^te  caflUtti£%  Linn. 
CmarocepmaUi  Jun. 

Gen.  Ch.  Common  Calyx  ovate,  fomewhat  imbricated, 
with  leaff  fcales.  Cor,  compound,  radiated ;  florets  tubu- 
lar, all  perfed ;  thofe  of  the  diflc  numerous,  regular,  in  five 
equal  fegrments  ;  thofe  of  the  radius  larger,  funnel-fliaped, 
with  a  dilated,  five-cleft^  unequal  limb.  Siam,  Filaments 
five,  capillary  ;  anthers  united  into  a  cvlindrioal  tube.  P^l. 
Germen  anflrular;  ftyle  thread-fhapea,  the  length  of  the 
ftamens^  ftigmas  two,  divaricated.  Peric*  none,  except 
the  permanent  calyx.  Seeds  to  each  floret,  foUtary,  ob- 
kmflr ;  thofe  of  the  diflc  with  four  angles ;  thofe  of  the 
n4ios  with  three.  Down  of  four  eredk  briftles  in  the  feeds 
of  the  diik,  of  three  only  in  thofe  of  the  radius.  Receft. 
naked. 

Efl*.  Ch.  Receptacle  naked.  Seed-down  of  three  or 
four  briftles.  Calyx  leafy,  fomewhat  imbricated.  Florets 
of  tbe  circumference  funnel-fhaped,  irregular. 

I.  S.  eyatiea.  Blue  Stokefia.  Willd.  n.  i.  Ait.  n.  i. 
(Caithamus  bevis;  Hill.  Hort.  Kew.  C7..n*  5.) — Native 
•f  South  Carolina.  Cultivated  at  Kew  mm  about  the  year 
1766,  when  Mr.  Gordon  is  faid  to  have  introduced  this 
elegant  plant.  It  is  perennial,  flowering  in  A^guft,  requir* 
ing  Ihelter  in  winter.  The^^m  is  erefk,  fimple, leafy,  about 
two  feet  high.  Lower  leaves  lanceolate,  clafping  the  ftem, 
toothed  at  the  bafe ;  vfper  feflile,  heart-fliaped,  ferrated ; 
all  fmooth,  briffht-green.  Flowers  large  and  very  hand* 
fome,  of  a  fine  blue.  It  is  by  miftake  that  Hill  and  L'He- 
ritier  are  cited  as  having  given  figures  of  this  plant.    . 

STOKESLEY,  in  Geojra^hyy  a  town  in  the  weft 
divifion  of  die  liberty  of  Langoaurgh,  and^North  Riding 
of  Yorkfkire,  at  the  diftance  of  242^  mile*  north-weS 
from  London,  and  43^  from  York.  .  In  181 1  it  contained 
188  houfes,  and  1439  inhabitants.  The  lordihip  of  Stokef- 
iey,  at  an  early  period,  was  granted  to  the  family  of  Baliol, 
and  was  pofieUed  by  Guy  de  Baliol,  who  came  into  England 
with  king  William  I.  The  manor,  after  defcending  through 
the  family  of  Fortter,  has  fince  been  fold  to  the  Rev.  Mr. 
HiOyard,  the  prefent  proprietor. 

The  town  is  feated  on  the  north  fide  of  a  large  branch 
of  the  river  Leven,  and  is  formed  chiefly  by  one  broad  ftreet. 
The  buildings  are  prihcipidly  modem,  with  the  exception  of 
the  fliambles  and  the  totUbooth,  which  have  an  appearance 
of  antiquity.  Though  no  evidence  of  the  original  found- 
ation of  St.  Peter's  church  in  this  town  can  now  be  produced, 
yet  a  church  is  mentioned  in  the  Domefday  furvey.  About 
1363,  a  chantry  was  founded  at  the  Virgin's  altar,  within 
this  buildmg,  by  William  de  Stokeiley,  for  therepofe  of  the 
fons  of  John  de  Middleton  and  his  wife.  There  is  a  church 
at  the  eaftern  extremity  of  the  town,  of  modem  ereftion, 
but  the  ancient  town  is  yet  remaining.  The  redory-houfe 
was  rebuilt  in  the  year  1792,  and  is  an  agreeable  refidence, 
greatly  improved  by  the  prefent  incumbent,  the  dean  of 
York.  Adjoining  to  the  church-yard,  on  the  north,  ftands 
the  manor-houfe,  a  fquare  ftone  edifice,  with  gardens,  and  a 
fifing  fliTubbery  in  front.  This  town  is  endowed  with  two 
fiiirs,  and  a  weekly  market,  held  on  Saturday.  The  petty 
fefllons  for  the  weftem  diviGon  of  Langbaurgh  are  held 
here.  The  parifli  of  Stokefley  is  of  confi(ferable  extent,  and 
inclofes  an  area  of  about  feven  fquare  miles.  Within  it  are 
comprifed  the  townfliips  of  Stokefley-Bu(by  and  Eafby, 
with  the  haunlet  of  Tameton,  and  a  part  of  Newby.  Thefe 
manorial  refidences  held  under  feudal  tenures :  little 
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remains  of  their  ancient  greatnefs  are  vifible.  Eafby  Hall, 
formerly  a  feat  of  the  lords  Eures,  now  falling  to  decay, 
and  an  ancient  chapel  at  the  fouth  end  of  the  village,  dedi« 
cated  in  1349,  are  the  only  vefliges  left.  The  environs  of 
Stokefley  are  fertile,  and  the  lands  near  the  town  chiefly  laid 
into  pafture.  —  Beauties  of  England  and  Wales,,  vol.  xvi. 
Yorkfliire ;  by  J.  Bigland.  Hiftory  of  Cleveland ;  by  tlM 
Rev.  John  Graves,  4(0.  1808. 

STOKLDORFF,  a  town  of  Auftria ;  4  nules  N.E.  of 
Sonneberg.  * 

STOKOLETZ^  a  town  of  Croatia }  12  miles  S.W.  of 
Petrina. 

STOLATZ,  a  town  of  European  Turkey,  in  the  pro- 
vince of  Servia,  on  the  Morava;  30  miles  N.N.W.  of 
Nifla. 

STOLBERG,  a  town  of  Saxony,  in  the  circle  of 
Erzgebirg ;  8  miles  S.W.  of  Chemnitz.  N.  lat.  fo^  ax/. 
E.  long.  12^  42'. — Alfo,  a  town  of  Wettphalta,  capitu  of 
a  county  to  which  it  gives  name,  and  refidence  of  the  counts  $ 
40  miles  N.  of  Erfurt.  N.  lat.  51®  29'.  E.  long.  11*  5'. 
—  Alfo,  a  town  of  France,  in  the  department  of  the  Roer  ; 
3  miles  S.S.W.  of  Efchweiler.  —  AUb,  a  county  fituated 
m  Thuringia ;  about  20  miles  long  and  1/ broad.  It  af- 
fords fome  good  pafture  and  arable  land,  with  fome  nqk 
mines  of  copper  and  iron,  fome  fine  woods,  and  plenty  of 
game ;  now  annexed  to  the  kingdom  of  Weftphalia. 

STOLBOVOI,  a  cape  on  the  E.  coaft  of  Kamtfchatkai 
40  miles  £.  of  Kamtfchatkoi.  N.  lat.  c6^  2c'.  E.-lonsr. 
i6i*44'.  :>       3  » 

STOLCKERN,  a  town  of  Auftria ;  3  miles  S.W.  of 

EMej'^^'^g- 

STOLE,  Stola,  from  roX*i,  fignifying  a  lonf  rohe^  or 

ve/lmenty  a  facerdotal  ornament,  worn  by  the  Romifli  parifh- 

priefts  over  their  furplice,  as  a  mark  of  fuperiority  in  their 

refpedive  churches. 

The  ftole  is  worn  by  other  priefts  over  the  alb,  at  cele- 
brating of  mafs  ;  in  which  cafe  it  goes  acrofs  the  ftomach  | 
and  by  deacons  over  the  left  flioulder,  fcarfwife. 

The  ftola  is  a  broad  fwath,  or  flip  of  cloth  or  ftuff,  hang- 
ing from  the  neck  to  the  feet,  with  three  crofles  upon  it« 
The  bifliops  anciently  pretended,  that  the  pari(h*prieftt 
were  never  to  appear  before  them  but  in  their  ftoles.  In 
Flanders  and  Italy  they  always  preach  in  ftoles.  It  is  fup- 
pofed  to  be  a  reprefentation  of  toe  borders  of  the  long  robe 
worn  by  the  Jewifli  high-priefts. 

The  ftola  of  the  ancient  Romans,  &c.  was  very  diflerent 
firom  that  now  in  ufe  $  the  former  was  a  kind  of  robe  fitter 
for  women  than  men,  though  it  was  held  a  robe  of  honour 
among  all  nations.  Kings  themfelves  fometimes  ufed  it, 
and  fometimes  beftowed  it  as  a  reward  of  virtue. 

Stolx,  Groom  ofibef  the  eldeft  lord  of  his  majefty's  bed- 
chamber, whofe  omce  and  honour  is  to  prefent  and  put  on 
his  majefty's  firft  garment  or  fliirt  every  morning ;  and' to 
order  the  things  in  the  chamber. 

Stole,  Order  of  they  an  order  of  knights  inftituted  by  the 
kings  of  Anuron ;  though,  as  to  the  particular  author  or 
time  of  the  inratution,  we  are  in  the  dark.  The  firft  time 
we  hear  of  it  is  under  Alphonfus  V.  who  mounted  the 
throne  in  1416.  Jufbiniani  takes  it  to  have  been  inftituted 
about  the  year  1332. 

Stole,  Ordn  of  the  GMeth  ^  military  order  at  Venicey 
thus  called  from  a  golden  fkole,  which  the  knights  wore  over 
their  left  flioulder,  reaching  down  to  the  knee,  both  before 
and  behind,  a  palm  and  a  half  broad.  None  are  raifed  to 
this  order  but  the  patridana,  or  noble  Venetians.  Juftiniant 
obferves,  that  the  time  ot  the  ioftitution  of  this  order  it 
unkoowot 
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STOLHOVEN9  in  G$OMrapbyt  a  town  of  Germany*  ia 
the  duchy  of  Baden,  not  far  from  the  Rhine ;  16  miles 
N.N.E.  of  Stralburg.     N.  lat.  48°  45'.     E.  long.  8^  7'. 

STOLLEN,  a  town  of  Pruffia,  in  the  province  of  Ober- 
land ;  3  miles  E.  of  Liehftadt.  . 

STOLMIRZ,  a  town  of  Auftrian  Poland,  in  Galicia  ; 
28  miles  £.  of  Lemberg. 

STOLOWICZE,  a  town  of  Ruffian  Lithuania;  30 
miles  S.  of  Novogrodek. 

STOLPE,  a  town  of  Pruffia,  in  the  province  of  Erme- 
land;  4  miles  N.E.  of  Allendein. — Alfo,  a  river  which 
rifes  in  Pomerania,  and  runs  into  the  Tea  ;  27  miles  W.  of 
Dantzic. — Alio,  a  town  of  Anterior  Pomerania;  5  miles 
W.  of  Anclam.  — Alfo,  a  town  of  Farther  Pomerania*  on 
a  river  of  the  fame  name,  which  here  begins  to  be  navigable 
to  the  Baltic.  It  contains  three  churches,  and  a  Lutheran 
convent  for  ladies.  The  trade  is  confiderable ;  80  miles 
N.E,  of  Stargard.  N:  lat.  54*  25'.  E.  long.  16°  43'.  — 
Alfo,  a  river  of  Farther  Pomerania,  which  r|ins  into  the 
Baltic  at  Stolpemunde.  —  Alfo,  a  lake  of  Brandenburg,  in 
the  Mark  of  Pregnitz  ;  2  miles  E.  of  Kyritz. -^  Alu>,  a 
town  of  Brandenburg,  in  the  Ucker  Mark  ;  6  miles  S.E. 
of  New  Angermunde.     N.  lat.  52°  58'.     E.  long.  14**  14'. 

STOLPEMUNDE,  a  town  of  Farther  Pomerania* 
fituated  on  the  coali  of  the  Baltic,  at  the  mouth  of  the  river 
Stolpe ;  ID  miles.N.  of  Stolpe.     N,  lat.  54^  32'.     E.  long. 

16°  4^'.  ^  . 

STOLPEN,  a  town  of  Saxony,  in  the  marggravate  of 
MeilTen,  with  a  citadel.  In  1632,  this  town  was  burned  by 
the  Croats  ;  and  in  1765,  the  fortifications  of  the  citadel 
were  deftroyed  by  the  Pruffians ;  33  miles  W.N.W.  of 
Zittau.     N.  lat.  51°  3'.     E.  long.  14°  5'. 

STOLTENBERG,  a  town  of  Pomerania ;  10  miles 
S.S.W.  of  Corlin. 

STQLTZENBURG,  a  town  of  Tranfylvania  ;  6  miles 
N.  of  Hermenftadt. 

S  TO  MAC  ACE,  in  Medicine^  from  oTOf««,  the  mouth  f 
and  xaxo)',  evUf  an  erofion  of,  and  fpontaneous  haemorrhage 
from,  the  gums  and  internal  furface  of  the  cheeks,  together 
with  an  unufual  factor  of  the  mouth,  is,  in  fa6k,  a  fymptom 
of  fcurvy,  or  purpura,  a£re6iing  that  part.  The  term  is 
fometimes  ufed  as  an  appellation  of  fcurvy.  See  Scurvy 
and  H^MORRHAA. 

STOMACH,  in  Anatomy  and  Phyfiokgyy  ( Ventncului^ 
SiomachuSf)  the  large  membranous  bag,  conftituting  the 
ampleii  portion  of  the  alimentary  tube ;  intervening  be- 
tween, and  communicating  with,  the  oefophagus  and  duo- 
denum ;  receiving  from  the  former  the  food  which  has  un- 
dergone maftication,  digefting  it,  or  converting  it  into  an 
uniform  pulp,  and  tranfmitting  it  into  the  latter ;  fituated 
in  the  upper  part  of  the  abdomen.  It  may  be  regarded  as 
the  commencement  of  the  digeftive  apparatus  ;  for  in  it  the 
food  undergoes  the  firft  change  of  properties  in  that  feries 
of  changes,  which  ends  in  its  afiimilation  to  our  organs  i 
the  oefophagus,  which  precedes  it,  ferves  merely  to  convey 
the  aliment  from  the  mouth ;  and  the  a£t  of  manication  is  a 
fimply  mechanical  procefs^  auxiliary,  but  not  efiential,  to 
digeilion. 

The  ftomach  is  a  conical  bag,  being  large  at  one  end, 
and  gradually  decreafing  to  the  other:  hence  the  terms, 
great  or  left,  and  fmaU  or  right  extremities  (extremitas 
oefophagea,  fupcrior,  major ;  cardia ;  and  extremitas  py« 
lorica,  inferior,  minor;  pylorus.)  It  has  two  openings: 
a  circular  one  with  fmooth  £des,  and  no  thickened  or  ele* 
vated  nn^,  which  is  the  termination  of  the  oefophagus,  and 
calltd  the  fuperior,  cardiac,  or  cefophageal  orifice;  a 
fmalkr,   Ah  circular,   furrounded  by  a  thick  prominent 
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nngf  called  the  inferior  or  pyloric  orifice,  through  which 
the  digefted  aliment  is  tranfmitted  into  the  fmall  inteiiine* 
Any  perpendicular  fediion  of  the  ftomach  is  circular :  the 
largeft  circle  is  oppofite  to  the  termination  of  the  oefophagus; 
froiti  that  point  the  diameter  gradually  diminifiies  to  the 
pylorus,  where  the  ftomach  is  not  larger  than  the  duodenum. 
The  ftomach  alfo  diminifties  from  the  oefophagus  in  the  op- 
pofite  diref^ion,  or  towards  the  great  end,  and  forms  a. 
fmall  hemifpherical  blind  bag  (fundus,  faccus  csecus), 
palling  about  two  or  three  inches  to  the  left  of  the  cefo- 
phageal  orifice.  The  two  apertures,  therefore,  are  dif- 
ferently circumftanced  in  their  relation  to  the  two  ex- 
tremities: the  pylorus  is  a6iually  at  the  right  extremity, 
while  the  cardiac  opening  is  placed  two  or  three  inches  to 
the  right  of  the  left  extremity.  The  conical  tube  of  the 
ftomach  is  incurvated  towards  its  fmall  end  :  two-thirds  of 
the  bag,  from  the  great  end,  are  ftraight ;  •  but  the  re- 
mainder is  bent  upwards  or  backwards,  fo  that  the  pylorus 
is  turned  towards  the  cardiac  orifice :  hence  thefe  two  open- 
ings are  jiear  together  on  the  upper  or  back  afpe^i  very 
far  apart  on  the  front  or  lower.  The  eoncave  line  joining 
them  in  the  former  direction  is  called  the'  fmall  arch  or 
curvature;  the  convex  line,  by  which  they  are  united  in 
the  latter,  the  great  arch  or  curvature  of  the  ftomach^ 
The  furfaces,  included  between  thefe  lines,  are  called  the 
fuperior  or  anterior,  the  inferior  or  pofterior.  For  the  beft 
view  of  the  human  ftomach,  fee  plate  xi.  fig.  i,  in  the 
Phil.  Tranf.  1807,  in  illuftration  of  a  paper  by  fir  Everard 
Home. 

When  the  ftomach  is  full,  a  vertical  fe6iion  of  it,  at  any 
part,  as  we  have  already  obferved,  is  circular ;  when  it  is 
empty,  its  fides,  formed  of  foft  membranes, « fall  together. 
The  organ,  in  the  latter  ftate,  is  quite  flat.  The  fize  of 
the  organ  depends  on  the  quantity  of  its  contents,  fince  its 
fides  have  the  power  of  accommodating  themfelves  to  every 
variation  of  this  kind.  When  perfectly  empty,  it  is  hardly 
larger  than  an  inteftine.     It  is  difficult  to  determine  its  ca- 

gacity.  Soemmerring  fays,  that  in  an  adult  of  middle 
ature  it  will  hold,  when  moderately  diftended,  from  five 
to  eleven  pints  of  water.  In  various  unnatural  ftates,  we 
find  its  capacity  much  augmented.  Very  frequently  we 
find,  after  death,  the  great  end  more  or  lefs  diftended,  and 
the  fmall  extremity  empty  and  contra6ted  :  often^  too,  there 
is  a  mufcular  conftri^ion  about  the  middle,  dividing  it  im- 
pcrfedtly  into  two  compartments. 

The  ftomach  is  fituated  in  the  epigaitric  region,  and 
chiefly  in  the  left  portion  of  that  region  ;  its  long  axis  being 
nearly  tranfverfe,  or  crofiing  the  axis  of  the  trunk  at  right 
angles.  The  great  extremity  is  placed  in  the  left  hypo- 
chondrium,  with  the  fpleen  attached  to  it  behind  by  means 
of  the  omentum,  and  the  diaphragm  in  contact  with  it  to- 
wards the  frdnt.  It  ftretches  acrofs  the  vertebral  column, 
and  ends,  by  its  lefl*er  extremity,  in  the  left  hypochondrium. 
The  fmall  lobe  of  the  liver  covers  it  above,  being  interpofed 
between  the  ftomach  and  diaphragm,  fo  that  thefe  are  in 
contafi  for  a  fmall  fpace  only  at  the  left :  the  pancreas  and 
colon  are  in  conta6i  with  it  below.  The  oefophagus  lies  on 
the  middle  of  the  fpine  :  the  fmall  curvature  includes,  in  its 
curve,  the  lobulus  Spigelii  and  the  aorta.  The  enfiform 
cartilage  does  not  anfwer  to  the  middle  of  the  ftomach,  but 
rather  to  its  right  portion  :  the  pylorus  correfponds  nearly 
to  the  fundus  of  the  gall-bladder,  or  to  the  notch  between 
the  two  lobes  of  the  liver.  The  openings  of  the  ftomach 
are  placed  farther  back  than  the  ftomach  itfelf ;  and  this  i* 
particularly  the  cafe  with  the  oefophageal:  the  latter  is  alfo 
higher  in  the  body,  by  about  two  inches,  than  the  pyloric. 
From  the  fmall  atch,  which  is  turned  towards  the  fpine,  the 
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fmall  omentam  departs  to  the  liver :  the  conyexity  of  the 
great  arch  approaches  to  the  front  of  the  abdomen,  and  the 
great  omentum  defcends-  from  it  in  its  whole  length. 

The  ftomachy  therefore,  occupies  the  fpace  includea  be- 
tween the  falfe  ribs,  extending  acrofs  the  open  interval 
between  thofe  of  the  right  and  left  fide :  it  does  not  ufually 
defcend  lower  than  the  margin  of  the  cheft,  except  when 
very  full. 

The  relative  pofition  of  the  ftomach  is  fubje£k  to  change 
from  many  caales,  .particularly  froin  its  various  conditions 
of  fulnefs  and  emptmefs.  Its  pofition  in  the  dead  fubjedi 
may  be  called  perpendicular :  the  bowels  (ink  down  to  the 
pelvis,  the  fupport  of  the  abdominal  mufcles  is  loft,  and  the 
parts  naturally  belonging  to  the  epigaftric  region  defcend 
into  the  umbilical.  The  oefophagus  defcends  into  the  fto- 
mach, and  the  pylorus  afcends :  the  great  arch  is  turned 
downwards,  the  imall  upwards :  the  upper  furface  is  now 
anterior,  and  in  conta^  with  the  front  of  the  abdomen  ;  the 
other  furface  is  pofterior ;  the  pofition  of  the  fpleen,  follow- 
ing that  of  the  flomach,  is  alfo  perpendicular,  with  the  two 
extremities  turned  upwards  and  downwards.  The  relations 
of  the  organ  are  different  in  the  living  fubje6l ;  the  refiitance 
of  the  bowels,  and  the  fupport  of  the  abdominal  mufcles, 
carry  the  ftomach  higher;  the  anterior  furface  is  at  the 
fanfe  time  rather  turned  upwards^  and  the  pofterior  down- 
wards ;  the  great  arch  is  forwards,  the  fmall  backwards ; 
and  the  oefophagus  entering  the  organ,  is  rather  inclined 
forwards.  When  the  cavity  is  diftended,  all  thefe  circum- 
ftances  are  more  ftrongly  marked ;  the  anterior  furface  is 
now  turned  completely  upwards,  the  pofterior  downwards  ; 
the  ^eat  arch  ftands  forwards  again  ft  the  abdominal  parietes, 
the  inferior  is  turned  dire^ly  backwards.  When  the  fto- 
mach is  inflated,  it  rifes  upwards  to  the  diaphragm,  rather 
than  extends  downwards.  The  oefophagus  clofe  to  the 
ftomach  is  now  hurizontal;  the  pylorus,  which  afcended, 
DOW  goes  bsrck  tranfverfely,  and  confequently  defcends  in 
the  fupine  pofture :  the  ftomach  may  be  fo  diftended,  that 
the  pylorus  will  rather  defcend.  The  pyloric  end  is  brought 
up  againft  the  gall-bladder.  In  this  itate  of  things,  the 
liver  is  rather  comprefTed  between  the  ftomach  and  dia- 
phragm. The  fpleen  undergoes  a  correfponding  change : 
Its  ends  are  now  anterior  and  pofterior,  inftead  of  fuperior 
and  inferior. 

The  motions  of  the  diaphragm,  'and  changes  of  fituation 
in  other  neighbouring  organs,  necefTarily  affe6t  the  pofition 
of  the  ftomach.  When  the  diaphragm  defcends  in  infjpira- 
tion,  the  ftomach  is  pufhed  down  into  the  umbilical  region  : 
and  this  change  is  permanent,  when  any  permanent  caufe  in 
the  thorax  protrudes  this  mufcle  towards  the  cheft  ;  as  col- 
legions  of  pus  or  water,  enlargement  of  the  heart,  &c. 
When  the  whole  of  the  great  omentum  is  protruded  in  a 
hernia,  the  ftomach  is  drawn  down  by  it  more  or  lefs :  the 
pylorus,  from  fuch  a  caufe,  has  been  feen  at  the  abdominal 
ring.  The  ftomach  has  pafied  through  fiftures  of  the  dia- 
phragm into  the  cheft. 

The  orean  is  held  in  its  fituation  by  various  connexions. 
The  oefophagus,  with  which  it  is  continuous,  unites  it  to 
the  fiffiire  of  the  diaphragm,  being  furrounded  here  by  a 
loofe  cellular  tiffue.  The 'continuity  of  the  pylorus  with 
the  duodenum  confines  it  in  a  fimilar  way  on  the  oppofite 
fide.  By  the  little  omentum  its  fmall  curvature  is  connedted 
to  the  under  furface  of  the  liver ;  by  the  great  omentum, 
the  great  arch  is  united  to  the  fpleen  and  colon.  (See 
Epiploon.)  Further,  two  fol^s  of  peritoneum  are  ob- 
fServed,  under  the  name  of  ligaments ;  one  conneXin?  the 
termination  of .  the  oefophagus  to  the  diaphragm  ( liga- 
mcntum  phrenico-gaftricum),  the  other  paifing  between  the 


diaphragna  and  the  fpleen  and  fundus  of  the  ftotnach  /fple- 
nico-gaftricum).  Thus  the  two  ends  of  the  ftomach  are 
connei^ed  backwards,  and  form  two  fixed  points,  between 
which  the  organ  rifes  and  finks,  according  as  it  is  full  or 
empty }  the  principal  effedt  taking  place  at  the  great  curva- 
ture, or  the  fituation  moft  dUlant  from  thefe  fixed  points. 

StruSure  of  the  Stomach. — It  confifts,  like  the  reft  of  the 
alimentary  canal,  of  three  coats ;  a  ferous,  a  mufcular,  and 
a  villous ;  which  cannot  be  better  demonftrated  than  on  the 
cui  furface  of  a  fimple  incifion.  There  is  nothing  peculiar 
in  the  ftrudture  and  difpofition  of  the  former.  It  is  thin. 
Quite  tranfparent,  clofe  in  its  texture,  firmly  connedted  to 
the  mufcular  coat ;  and  it  'gives  the  whole  exterior  of  the 
ftomach  a  polifhed  furface.  At  the  tw<^  arches, 'the  feroua 
coat  does  not  adhere  fo  intimately  to  the  mufcular :  here  the 
omenta  are  conneXed  to  the  ftomach ;  and  between  their 
two  layers  the  blood -vefl'els  and  nerves  of  the  organ  run, 
furrounded  by  a  copious  cellular  tiffue.  In  this  fituation, 
confequently,  the  ftomach  is  not  covered  by  ferous  mem- 
brane. For  fome  diftance  from  the  curvature,  on  each  fidet 
the  peritoneal  coat  can  be  eafily  feparated  by  diffedtion. 
When  the  ftoniach  is  diftended,  it  rifes  in  thefe  fituationa 
into  the  intervals  of  the  two  omental  layers,  which  are  then 
applied  on  its  furface ;  while,  in  the  empty  ftate,  they  are 
in  conta6t  with  each  other. 

The  mufcular  covering  is  the  thickeft  portion  of  the  or- 
^an,  enabling  it  to  execute  the  motions  which  are  necefl'ary 
in  the  performance  of  its  functions.  It  confifts  of  a  thin, 
■nearly  uniform  layer  of  fibres,  fpread  out  into  one  con- 
tinuous fheet  like  a  membrane ;  and  it  will,  of  courfe,  ap- 
pear thicker  or  thinner,  according  as  the  ftomach  is  con- 
tracted or  expanded.  Independently  of  this  circuitkftance* 
it  feems  to  be  naturally  thicker  in  the  pyloric  than  in  the 
cardiac  portion  of  the  ftomach.  The  colour  of  the  fibres 
is  pale,  not  red,  like  thofe  of  the  voluntary  mufcles.  Two 
orders  of  fibres  are  eafily  diftinguifhed,  longitudinal  and 
circular.  The  former  are  exterior,  and  much  the  feweft  in 
number :  they  confift  of  the  longitudinal  fibres  of  the  oefo- 
phagus, expanded  in  a  radiated  form  in  all  dire6tions  from 
the  end  of  that  canal  over  the  ftomach.  The  mott  con- 
fiderable  of  them  run  along  the,. fmall  arch  as  far  as  the 
pylorus,  and  may  then  be  traced  into  the  duodenum* 
Others  go  towards  the  great  cul-de-fac  ;  and  fome  few  are 
fcattered  over  the  two  lurfaces.  Thefe  longitudinal  fibres 
decuffate  the  circular  ones  obliquely  at  different  angles,  and 
mix  with  them,. ending  amongft  them.  The  circular  fibres 
are  much  more  numerous,  and  form  a  continuous  covering 
over  the  whole  ftomach.  They  are  rather  thin  at  the  great 
cu^de-fac,  but  they  increafe  in  thickncfs  towards  tSe  op- 
pofite end.  They  form  numerous  rings  parallel  to  each 
other,  connedted  together,  and  extending  from  one  ex* 
tremity  to  the  other.  The  individual  fibres  do  not  furround 
the  ftomach  themfelves  ;  but  one  ends,  and  another  begins ; 
and  they  partly  turn  afide  to  mix  with  other  fafciculi. 
Thefe  circular  fibres  are  continuous  with  thofe  of  the  oefo- 
phagus on  one  fide,  and  with  thofe  of  the  duodenum  on  the 
other.  At  the  pylorus  they  are  collected  into  a  thick  ring, 
which  forms  the  conftri^ion  of  the  canal  at  that  part. 

The  mucous  membrane,  forming  the  internal  furface,  is 
the  moft  important  part  of  the  fto  rach.  It  does  not  pof- 
fefs  the  fame  power  of  accommodation  to  various  capacities, 
as  we  find  in  the  ferous  and  mufcular  coats :  hence,  although 
it  is  fmooth  when  the  ftomach  is  diftended,  it  is  colledted 
all  over  the  organ  into  numerous  prominent  folds,  or  rngs, 
when  the  cavity  is  contracted.  The  mucous  coat  is  con- 
neded  to- the  mufcular  by  a  very  copious  and  loofe  cellular 
tiiTuei  fo  that  it  can  eafily  accommodate  itfelf  to  the  con^ 
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tradipfis  of  the  latter.    Thefe  runt  which  we  fee  even  in  rillous  in  its  ftrufturet  which  it  compadf  fmoothy  and  re« 

a  halif-fiUed  ftomach,  coniift  merely  of  the  mucous  mem-  markablj  white :  it  is  produced  into  the  oefophageal  orifice 

brane ;  the  ferous  and  mpfcular  have  nothing  to  do  with  of  the  ftomach,  round  which  it  terminatef  m  a  feftooncd 

them.     When  the  cavity  is  very  empty,  the  rugae  lie  fo  border.     See  fir  £.  Home's  plate. 

dofe  that  they  touch  each  other  laterally :  if  the  coats  of        The  communication  between  the  ftomach  and  duodenum 

fuch  a  ftomach  are  diftended  in  any  .way,  all  thefe  pro-  is  formed  by  the  pylorus  (janitor,  fphi|i£ier),  a  contracted 

minencea  difappear.     The  principal  fibres  of  the  ftomach  orifice  furrounded  by  a  thick  rinr.     The  ferous  membrane 

being  circular,  and  their  contra^icn  confequently  taking  and  the  mucous  are  the  fame  in  the  pylorus  as  elfewhere : 

place  in  the  tranfverfe  dire^ion,  the  folds  produced  by  this  the  ring  is  formed  by  a  thicknefs  of  circular  mufcular  fibres* 

caufe  are  longitudinal,  or  follow  the  long  axis  of  the  fio-  Soemmerrin?  fpeaks  of  the  pyloric  ring  being  compoied 

mach :  thefe,  which  are  the  principal,  are  joined  by  fmaller  **  e  peculiauri  glandulofa  paene  fubftantia ;"  but  this  does 

lateral  folds.     The  cellular  fubftance  on  the  external  fur  face  not  accord  with  our  own  obfervation.     The  folds  of  the 

of  this  membrane  is  the  nervous  coat  of  Haller,  and  other  mucous  membrane  pafs  through  the  pylorus  into  the  duo- 

anatomifts.     It  is-foft,  copious,  whitifh  in  its  colour,  and  denum;  confequently  the  orifice  is  plaited  internally.     If 

raifed  by  inflation  into  the  appearance  of  a  d6wny  or  cottony  the  iiomach  and  duodenum  be  laid  open  after  death,  witb- 

texture.     The  blood-veffels  of  the  orgrtn  ramify  in  this,  be-  out  diftending  the  parts,  the  pyloric  orifice  will  be  found 

fore  they  enter  the  mucous  furface.  about  equal  in  diameter  to  a  goofe-quill,  and  its  circum* 

Befides  the  great  folds  of  the  mucous  membrane,  we  ob-  ference  plaited.     The  finger  can,  however,  be  eafily  forced 

ferve  feveral  lefs  confiderable  ones,  compofing  a  net-work  through  it,  enlarging  the  opening,  ftretching  the  mufcular 

with  larger  or  fmaller  intervals  :  thefe  are  all  deftroyed  hj  ring,  and  deftroying  the  folds.     It  then  appears  a  fimple 

extenfion.    The  mucous  membrane  then  appears  as  a  unooth  circular  opening,  with  a  thick  prominent  edge.     If  the 

furface,  but  foft  and  rather  pulpy :  it  is  the  kind  of  furface  fmall  end  of  the  ftomach  and  lac  neighbouring  portion  of 

called  villous,  which  is  the  name  ufually  given  to  the  mem-  the  duodenum  be  inflated,  the  pylonc  c6nftri6tion  is  very 

brane,  although  it  does  not  poiTefs  the  fine  pointed  pro-  vifible  externally  :  if  fuch  a  preparation  be  dried,  it  appears 

cefles  which  conftitute  the  villi  of  the  fmall  inteftines.     The  as  if  a  ftring  had  been  tied  round,  and  on  cutting  the  parts 

mucous  membrane,  in  its  moft  recent  ftate,  has  a  tint  formed  open,   a  tranfverfe  produdlion  is  feen,   perforated  in  its 

by  the  mixture  of  a  very  light  red  and  a  ftraw  colour.     Its  middle  by  a  circular  aperture.     Some  unimportant  varieties 

true  charafter  is  not  eafily  &en,  as  the  furface  is  generally  of  figure  have  been  obferved  in  this  opening :  viz.  it  has 

covered   by  a  clofely  adhering  tenacious  mucous  layer,  been  ieen  oval,  or  oblong,  &c.  inftead  of  circular. 
Soon  after  death,  the  tranfudation  of  the  blood  through  the        The  office  of  the  pylorus,  as  its  name  implies  (from  tvAji, 

blood-veflels  gives  a  different  colour  to  the  mucous  mem-  agates  and  vao^,  a  iaper)^  is  to  prote^  the  entrance  of  the 

braae.'    Often,  even  in  the  healthieft  fubjeds,  there  is  con-  inteftine,  and  prevent  the  paflage  of  the  alimentary  matter^ 

fiderable  vafcularity  obfervable  in  the  mucous  furface  of  the  until  it  fliaU  nave  fufficiently  undergone  the  a^ion  of  the 

ftomach ;  and  more  particularly  when  de^th  has  been  ac-  ftomach.     Its  mufcular  ftrudure  enables  it  to  accomplifh 

companied  by  circumftances,  which  might  impede  the  re-  this  effedfcually ;  for  it  can  contraft  fo  as  completely  to  (hut 

turn  of  the  venous  blood.     This  appearance  (which  does  the  openinfir,   in  wliich  ftate  it  is  fometiroes  found  after 

not  indicate  any  difeafeof  the  organ)  nas  been  often  deemed  death;  at  the  fame  time  it  has  the  power  of  jrelaxing,  and 

the  refult  of  inflammation.     (See  a  paper  by  Dr.  Yelloly,  thus  allowing  the  alimentary  pulp  to  pafs.     This  contrac- 

in  the  fourth  volume  of  the  Medico-Chirurgical  Tranfac-  tion  and  relaxation  are  probably  regulated  by  the  exiftence 

tions. )     The  capillary  fyttem  exifts  in  great  abundance  in  of  fome  relations  between  digefted  and  undieefted  fubftances, 

the  mucous  membrane  of  the  ftomach ;  fo  that  it  becomes  and  the  peculiar  fenfibility  (h  the  organ :  there  is  no  mecha- 

of  anniniform  red,  when  the  blood-veflels  are  injeAed  with  nical  explanation  of  the  phenomenon,  which  is  quite  a  vital 

fize  and  vermilion.  procefs.     The  refiftance  of  this  mufcular  ring  is  different 

It  has  been  a  queftiout  whether  the  fluids  fecreted  from  in  the  cafe  of  folids  and  fluids ;  it  allows  the  latter  to  enter 

this  furface  are  exhaled  firom  its  capillaries  immediately,  or  the  inteftinal  canal  eafily,  as  we  find  from  .the  rapidity  with 

are  fecreted  in  a  diftiuA  apparatus  of  mucous  glands.     The  which  they  gain  adroiffion  into  the  circulating  fyftem  ;  and 

latter  are  not  eafily  feen,  but  they  have  been  defcribed  by  alfo  from  the  fliort  time  after  drinking,  in  whicn  they  flow 

feveral  anatomiflis.     After  defcribmg  them  in  various  ani-  out  firom  the  inteftine^  when  an  unnatural  external  opening 

mals,  *  Haller  fays,  "  they  are  not  equally  evident  in  man :  from  its  •  canal  gives  us  the  opportunity  of  obfervation. 

I  have  cenerally  been  able  to  obferve  pores,  which  are  Although  the  pylorus  is  commonly,  found  after  death  of  the 

vifible  all  over  the  furface^  and  more  numerous  about  the  dimenfions  already  fpecified,  we  cannot  doubt  that  it  is  much 

pylorus ;  from  thefe,  mucous  fluid  can  be  expreffed.    Others  larger  during  the  paffage  of  the  chyme ;  indeed  we  occa« 

defcribe  excretory  dufts,  and  orifices,  and  fluids  expreiled  fionally  find  folid  fubftances  of  confideralfle  dimenfions  paff- 

firom  them.     Once  or  twice  I  have  feen  the  glands  them-  in^  this  part.     This  is  principally  the  cafe  with  pieces  of 

felves,  of  the  nature  of  crypts,  fimple,  round,  membranous,  com,  fwallowed  either  by  accident  er  defign.     Vaillanty  a 

hollow,  fituated  in  the  cellular,  membrane  under  the  mucous  celebrated  French  medallift,  fwallowed  twenty  valuable  gold 

coat,  and  perforating  the  latter  by  their  fliort  du&s.^'  (Elem.  medal%  when  purfued  by  corfairs :  the  proceffes  of  natun 

Phyfiol.  tom.  vi.  p.  139.)'     Soemmerring  fpeaks  of  the  reftored  him  the  treafure  in  a  fliort  tinie  ;  and  he  fold  one 

4Mrifices  of  mucous  glands  as  being  vifible  about  the  pylorus ;  of  them,  by  anticipation,  before*  it  had  made  its  appearance, 

but  not  always  very  confpicuous.   (De  Corp.  Hum.  Fabric.  A  boy  is  mentioned  by  Habicot,  in  his  **  Queftion  Chiror- 

tom.  vi.  p.  223.)     Laftly,  they  are  delineated  in  confider-  gicale  fur  la  Bronchotomie,"  who  fwallowed  feveral  piftolet» 

able  number,  along  the  fmall  curvature  of  the  ftomach,  in  which  were  recovered  in  the  fame  way.     Half-crownss  and 

the  figure  already  referred  to,  publiflied  by  fir  £.  Home.  we  believe  alfo  crown-pieces  of  this  country,  have  travelled 

The  mucous  membrane  of  the  ftonuich  is  continuous  with  (afely  through  the  alimentary  canal, 
that  of  the  oefophagus  on  one  fide,  and  with  that  of  the        The  arteries  of  the  ftAmach  are  numerous,  and  fome  of 

duodenum  on  the  otner ;  but  differs  clearly  in  its  ftrufture  them  large :  they  are  all  branches  of  the  cxliac,  or  ita  pri* 

/rom  both.    The  Uniag  of  the  afophagus  has  nothing  mary  rmifications;   vi»«   coronaria  vcnthculii  pylonfa» 
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gaftro-epiploica  dextra  and  finiftrat  arteris  breves.  The 
ttiinks  of  thefe  vefl'els  lie  principaUy  on  the  curvatures  of 
the  ftomachy  furrounded  by  a  loofe  cellular  tiflue,  and  at  a 
fmall  diftance  from  the  orgran  in  its  empty  ftate :  their 
branches  communicate  moil  freely  with  each  other  in  all 
direftions,  both  by  large  and  fmaller  innumerable  anafto- 
mofes  :  they  are  tortuous,  and  thus  can  accommodate  them- 
felves  to  the  full  and  empty  ftate  of  the  cavity.  They 
penetrate  the  mufcular  coat,  without  producing  very  con- 
fiderable  branches  to  be  diftributed  on  it,  giving  ftill  fewer 
and  fmaller  to  the  ferous,  and  form  an  extenfive  minute  net- 
work in  the  copious  cellular  texture  of  the  mucous  coat, 
firom  which  fuch  an  abundance  of  branches  enter  the  mucous 
furface,  as  to  occalion  it  to  afTume)  all  over,  the  colour  of 
any  fluid  injeded  into  the  arteries  of  the  ftomach.  See 
Artsrt. 

The  veins  accompany  the  arteries,  larger  in  fize,  and 
forming  larger  communications :  they  are  without  valves, 
as  ia  t&  cafe  with  the  whole  fyftem  of  the  vena  portarum  ; 
and  they  terminate  by  Teveral  (matt  trunks,  either  in  the 
fplfcnic  vein»  or  m  the  trunk  of  the  vena  portarum.  See 
•  Vein. 

The  nerves  of  the  ftomach  are  from  the  eighth  pair,  of 
which  the  two  cords  penetrate  the  diaphragm  with  the  Qefo« 
phagus,  and  divide  into  numerous  branches,  which  form  an 
mtncate  plexus  dlong  the  fmall  curvature,  clofely  adher« 
mg  to  the  arteries,  of  which 'they  follow  the  ramifications. 
Several  branches  come  to  this  plexus  from  the  caeliac  gan* 
glia,  and  there  are  alfo  conununications  with  the  hepatic 
plexus.     See  Nerve. 

The  abforbing  veffels  of  the  ftomach  are  much  fmaller 
than  thofe  of  the  fmall  inteftines,  and  have  tranfparent  con- 
tents, inftead  of  the  opaque  milky  fluid  feen  in  the  latter. 
Like  them,  however,  they  may  be  divided  into  fuperficial 
and  deepfeated.  From  both  furfaces  of  the  ftomach  they 
partly  go  to  the  glands  of  the  fmaller  arch,  fcattered  in  the 
omentum,  and  partly  join  the  abforbents  and  glands  of  the 
fpleen.  They  unite  and  form  a  plexus  with  the  lymphatics 
of  the  liver  and  lefler  omentum,  pafs  behind  the  pancreas, 
and  uniting  with  thofe  of  the  fpleen  and  inteftines,  end  in  the 
thoracic  du6l.  Others  accompany  the  blood-veffels  on  the 
great  arch,  proceeding  to  glands  in  the  omentum,  and  hav- 
ug  formed  various  plexufes,  proceed  above  and  behind  the 
pancreau,  to  glands  about  the  caeliac  and  fuperior  mefenteric 
arteries,  terminating  in  the  thoracic  dud. 

FumBwns  of  the  Stomach. -^The  mafticated  aliment,  and 
the  drink,  are  received  into  this  bag,  brought  into  conta^ 
with  its  mucous  membrane,  expofed  to  the  a6Uon  of  the 
fluids  poured  out  by  the  latter,  and  varioufly  moved  by  its 
mufcular  fibres,  we  have  to  confider,  therefore,  the  phe- 
nomena exhibited  both  by  the  mufcular  and  the  mucous 
parts  of  its  ftrudure. 

The  mucous  furface  of  the  ftomach,  as  the  experience  of 
every  individual  muft  have  inftru£ted  him,  poflefles  the 
power  of  perceiving  warmth  and  cold.  But  it  is  not  fen- 
fibie  to  the  properties  of  the  fubftances  ufually  received  into 
ity  as  their  weight,  their  odour,  tafte,  &:c.  their  tempera- 
ture within  certain  limits,  their  ftate  of  folidity  and  fluidityt 
Ice.  &c.  So  far  as  the  ftomach  is  concerned,  we  could  not 
diftinguifli  fugar  from  jalap,  or  wine  from  medicine.  Spiri- 
tuous and  fpicy  fubftances  are,  however,  perceptible  by  a 
kind  of  warmth  which  they  excite.  The  ftomach  is  the 
feat,  on  the  other  hand,  of  feelings  peculiar  to  itfelf,  re- 
fulting  from  relations  between  various  fubftances  and  dif- 
ferent ftates  of  the  body,  and  its  omntfation  and  peculiar 
lenfibility.  Hutiger  and  thirft,  latietyt  fqueamifhnefsj 
uanfea,  &c.  are  examples  of  thefe. 
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Diffierent  chemical  and  vegetable  fubftances  produce 
fpecific  effe€t8  on  the  ftomach,  which  are  not  in  propor- 
tion to  any  of  their  fenfible  qualities :  various  fobfbmcesi 
infipid  or  nearly  fo,  difturb  it  moft  vehementlVf  while  others 
of  powerful  tafte  and  acrid  nature,  as  the  ftrongeft  condi- 
ments, which  heat  the  whole  frame,  do  not  affe&  it.  The 
diftilled  water  of  the  laurocerafus,  emetic  tartar,  and  feveral 
others,  are  of  the  former  kind,  although  they  bairdly  excite 
pain  in  the  conjun^va  6f  the  eye.  Cinnamon,  pepper* 
and  muftard,  of  which  the  flighteft  contad  with  the  eve 
would  produce  excruciating  agony,  are  not  felt  in  the 
ftomach. 

Great  variety  is  obferved,  in  different  animals,  in  the 
effe6^a.of  various  fubftances,  both  chemical  and  vegetable, 
on  the  Ibomach.  Conium  maculatum,  hyofcyamus,  euplK>r- 
bium,  and  helle^re  root,  are  poifona  to  man  ;  while  conium 
affords  wholefotte  food  to  the  cow  and  hare,  hyofcyamus 
to  the  pig,  eupnbrbitim  to  the  goat,  and  hellebore  to  the 
quail.  A  quantity  of  opium  or  arfenic,  that  would  deftroy 
a  man,  may  be  taken  with  impunity  by  a  dog,  which,  on 
the  contrary,  is  much  more  affeded  than  man  by  a  given 
dofe  of  jalap  or  nux«vomica.  Bitter  almonds,  which  we 
eat  with  impunity,  are  poifonous  to  dogs  and  various  birds : 
the  mountain  parfley  is  fatal  to  parrots. 

Like  other  parts,  the  ftomach  becomes  accuftomed  to 
ftimuli,  and  can  bear  larger  and  larger  quantities  of  opium, 
of  aromatic,  and  fpirituous  fubftances. 

Although,  in  its  natural  ftate,  the  ftomach  pofieiTes  but 
flight  animal  fenfibility,  it  exhibits  the  moft  acute  feeling 
under  difeafe.  Cramp  of  the  ftomach,  and  inflammation  of 
the  organ,  are  as  painful  as  any  afteAions  of  any  parts  of 
the  body. 

The  moft  important  circumftance  in  the  phyfiology  of 
the  ftomach,  is  the  fecretion  performed  by  its  mucous  mem- 
brane. The  nature  of  this,  and  the  changes  it  produces 
in  the  food,  are  confidered  in  the  article  Diosstion. 

It  is  an  interefting  fubjeA  of  inquiry,  how  far  the  fecre- 
tions  of  the  ftomach,  and  confequently  the  procefs  of  digef- 
tion,  are  influenced  by  the  brain,  which  is  the  immediate 
fource  of  its  nerves.  It  is  not  eafy  to  determiiie  the  point, 
becaufe  \he  eighth  pair  fupplies  the  lungs  as  well  as  the 
ftomach ;  confequently  the  divifion  of  thefe  nerves  pro- 
duces efieds  on  the  procefs  of  refpiration,  which  are  loon 
fatal.  On  the  other  hand,  if  they  are  divided  on  the  oefo- 
pbagus  in  the  abdomen,  the  injury  is  too  great  for  the  ani- 
mal to  furvive  in  fuch  a  way  as  to  enable  us  to  judge  of  its 
digeftive  powers.  The  experiments  hitherto  niade  tend  to 
fti^w,  that  the  brain  influences  the  ftomach  through  the 
eighth  pair^  Le  Gallois  divided  one  nerve  in  a  Guinea  pi? 
of  eighteen  months :  the  animal  breathed  tolerably  wel^ 
and  continued  to  eat;  but  the  belly  increafed  proportionally 
in  fize.  It  died  four  days  and  five  hours  after  the  opera- 
tion :  the  ftomach  occupied  nearly  the  whole  abdomen,  dif- 
tended  with  food  very  bttle  altered  from  the  ftate  in  which 
it  had  been  fwallowed.  Experiences  ftur  le  Principe  de  la 
Vie,  p.  214. 

Mr.  Brodie  found,  that  the  mucous  and  watery  fecre* 
tions,  which  diftend  the  ftomadi  and  inteftines  in  animals 
poifoned  by  arfenic,  do  not  take  place  if  the  nerves  of  the 
eighth  pair  be  previouily  tied,  either  in  the  neck,  or  in  the 
cudia.     Phil.  Tranf.  1814,  p.  loa. 

It  u  well  known  that  emetic  tartar,  inje^ed  into  the  veins, 
produces  vomiting  as  certamly,  as  when  introduced  into  the 
ftomach :  it  has  the  fame  operation  when  brought  in  con- 
ta^  with  any  mucous  or  ferous  furfigice,  or  with  a  wound. 
Mr.  Magendie  found  that  twdve'or  eighteen  grains  bje6ted 
into  a  vein  will  kill  a  dog  in  half  an  hour.    But  if  the 
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of  the  dghth  pair  be  immediately  divided,  death  does 
not  take  place  till  three  or  faur  hours  after  the  injedion. 
This  phyfiologift  fele^d  thr^e  animals  of  the  fame  age  and 
.  weighty  and  ipje^led  into  the  veins  of  each  twelve  grains  of 
emetic  tartar.  He  divided  one  nerve  in  one  dog;  both 
trunks  in  another ;  .and  neither  in  the  third.  The  latter  died 
firft ;  then  the  firft :  and  the  animal  in  whom  both  nerves 
weredivided»  lived  the  longeft.  De  I'Influence  de  TEm^tique 
fur  PHomme  et  les  AnimauXy  Svo.  Parisy  iSi4« 

The  mufcular  fibres  of  the  ftomaich  contraft  its  cavity, 
and  thus  propel  its  contents,  when  they  have  been  fufficiently 
afted  on  by  the  gaftric  fluid.  Being  longitudinal  and  cir- 
oular,  they  can  £mini(h  the  tube  both  in  its  length  and 
l^readth.  The  fibres  contra6i  and  relax  in  various  fituations 
fucceffively,  and  thus  produce  an  appearance  fimilar  to  that 
of  the  contra6Uon8  and  relaxations  of  the  inteftines :  this  is 
called.the  periftaltic  motion  of  the  ftomach. '  Thefe  motions 
are  not  only  vifible  when  the  organ  is  irritated  in  a  living 
animal,  but  they  may  be  feen  on  opening  the  abdomen  of 
thofe  recently  flaughtered.  The  power  of  contra^ion  con- 
tinues for  fome  time  after  apparent  death,  on  the  application 
of  ftimoli ;  and  it  may  even  be  excited  in  a  portion  of  the 
ftomach  cut  out  firom  the  reft. 

This  contra^on  is  completely  foreign  to  the  will :  it  takes 
place  without  our  .confcioufnefs,  and  feems  to  refult  from 
the  prefence  of  the  digefted  aliment.  If  difeafe  of  the  py- 
loruB,  or  any  other  caufe,  prevent  the  paflage  of  the  food  into 
the  inteftine,  its  prefence  irritates  the  ftomach,  and  provokes 
its  rqe£kion  by  vomiting.' 

While  the  ftomach  is  empty,  it  remains  at  reft  :  when  the 
gaftric  fecretions  have  adled  on  the  food,  we  have  already 
£ud  that  the  mufcular  contra Aion  of  the  organ  expels  the 
chyma  through  the  pylorus.  What  is  the  ftate  of  the  fto- 
mach, in  refpeft  to  its  mufcular  part,  while  digeftion  is  going 
on  i  Is  the  organ  at  reft  i  or  is  there  a  penftaltic  motion, 
by  which  its  contents  are  agritated,  expofed  fuccelfively  to 
the  mucous  furface,  and  more  intimately  mixed  with  the 
vaftric  fecretions  ?  Phyfiologifts  in  general  feem  to  admit 
ue  latter  opinion,  but  we  believe  without  any  very  direct 
proofs ;  wUch,  indeed,  it  is  not  eafy  to  obtain,  as  the  divifion 
of  the  abdominal  mufcles,  and  the  expofure  of  the  ftomach, 
caufe  an  univerfal  dtfturbance,  inftead  of  unveiling  to  us 
the  natural  ftate  and  a&ions  of  the  animal  organs.  **  It 
muft  be  allowed,"  fays  Haller,  <^  that  for  fome  time  the 
aftion  of  the  ftomach  does  not  direft  the  food  to  any  certain 
pointy  but  that  the  contents  are  driven  to  and  fro  by  a  peri- 
ftaltic  and  antiperiftaltic  motion,  which  latter  has  been  by 
fome  writers  improperly  difallowed.  So  long  as  both  its 
orifices  are  fhnt,  either  the  ftomach  muft  reft,  or  the  food 
muft  be  driven  backwards  and  forwards.  This  agitation 
lafts  while  the  ceCophagus  is  clofed,  and  the  pylorus  remains 
contra6ted ;  it  ceales,  when  either  the  former  or  the  latter 
gives  way  to  the  food.''  Elem.  Phyfiol.  lib*  xix.  fed.  4. 
$10. 

The  ftomach  may  contra&  in  fuch  a  manner  as  to  give  its 
contents  a  diredUon  contrary  to  their  natural  paflage  dowii- 
wards :  this  is  called  the  antiperiftaltic  motion.  In  this  way 
air  is  expelled  from  the  ftomach  in  eru^kation,  and  an  acrid 
liquor  rifes  into  the  throat  after  feeding  on  indigeftible  mat* 
ters,  or  in  the  affedlion  of  heartburn*  In  indigeftion,  the 
breath  is  often  tainted  in  this  way  by  flx>machic  impurities. 
Vomiting  was  confidered  alfo  a  refult  of  this  antiperi- 
ftaltic contradion  of  the  fibres  of  the  ftomach.  Expm- 
ments  on  living  animals,  however,  made  this  latter  point 
donbtfuL  Bayle  put  his  finger  into  the  ftomach  of  a  dog, 
after  giving  him  an  emetic,  and  fcarcely  found  the  organ 
move ;  he  obCnrved  further}  that  vomiting  was  ftopped  by 
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opening  the  abdomen,  and  renewed  when  the  .wound  was- 
fewed  up.  Chirac  found  that  the  ftomach  moved  very 
feebly,  it  at  all,  under  the  z3tion  of  an  emetic ;  fo  that  the 
violent  fymptoms  of  vomiting  could  not  be  explained  from 
this  caufe.  Other  experimenters  met  with  fimilar  refultSy 
finding  that  the  irritation  of  the  ftomach  did  not  produce 
vomiting  :  that  very  little  antiperiftaltic  motion  of  the  fto« 
mach  took  place,  or  came  on  late  in  the  procefs.  Such 
was  the  refult  of  Haller's  inveftigations.  The  a^on  of  the 
refpiratory  powers  was  pointed  out  by  Wepfer  as  the  ex- 
planation of  the  phenomena  of  vomiting :  hs  obferved  it  in 
diflerent animals,  and  has  exprefsly  referred  to  the  diaphragm 
and  abdominal  mufcles  as  the  caufe  of  this  a£iion,  the  fto- 
mach being  nearly  inert.  The  refearches  and  gbfervations 
of  other  inquirers  led  them  to  the  fame  refult.  •  "  If,''  fays 
Haller,  **  you  obferve  a  man  who  is  fick,  you  will  foon  fee 
that  the  ftomach  and  refpiratory  mufcles  are  both  concerned. 
The  original  caufe  is  in  the  ftomach  :  the  naufea,  anxiety, 
feeling  of  depreflion  approaching  to  fainting,  and  taking 
away  all  power  of  exertion,  with  pale  face,  fmall  and  weak 
pulfe,  have  their  feat  in  the  ftomach,  and  in  the  nerves  af- 
fedked  by  fympathy  with  the  ftomach.  The  organs  of  re- 
fpiration  come  into  adion,  and  a  violent  effort  or  ftraining 
takes  place,  marked  by  the  moft  unequivocal  figns ;  a  deep 
infpiration,  congeition  of  blood  in  the  head,  and  pain,  red- 
nefs  of  the  face,  heat  of  the  forehead,  not  unfrequently 
aftual  rupture  of  veflels,  and  copious  fweat  as  from  the 
greateft  exertion.  The  effeds  of  vomiting  are  too  violent 
to  be  attributed  to  the  ftomach :  among  them  we  may  men- 
tion rupture  of  the  oefophagus,  protrufion  of  the  ftomach 
through  the  diaphragm  into  the  cheft."  (Elem.  Phyfiol. 
lib.  xix.  (eGt,  4.  ^  14.)  To  the  fame  effe£l,  Soemmerrinflr  calls 
vomiting  <<  motus  vehtriculi  periftalticus  inverCas,  cujus  vi, 
adjuvante  earn  vehementiflima  diaphragmatis  et  mufculorum 
abdominis  adione,  contenta  in  ventnculo  per  (sfopha^um 
atque  os  convulfivo  impetu  ejiciuntur."  De  Corp.  Hum. 
Fab.  t.  vi.  p.  269. 

The  examination  of  this  fubjefi  has  lately  been  refumed 
in  France,  and  an  interefting  feries  of  experiments,  prefented 
to  the  National  Inftitute,  has  been  publiflied  by  their  author, 
Mr.  Magendie,  in  order  to  prove  that  the  ftomach  is  alto- 

f  ether  inert  in  the  a^  of  vomiting.  When  one  or  two 
ngers  were  introduced  through  an  opening  in  the  abdominal 
parietes,  it  was  found  that  the  ilomach  did  not  aft  in  vomit- 
ing ;  but  that  the  diaphragm  and  abdominal  mufcles  com- 
preffed  it  fo  as  to  expel  its  contents.  At  each  retching,  the 
aftion  of  the  refpiratory  mufcles  could  be  felt,  while  the 
ftomach  was  emptied  without  any  diminution  of  volume, 
atmofpheric  air  fuppljing  the  place  of  its  rejefted  contents. 
When  the  incifion  was  enlarged,  fo  that  the  ftomach  could 
be  brought  out  through  it,  vomiting  was  at  end.  The  retch- 
ings and  efforts  at  vomiting  could  be  renewed  by  placing  the 
hands  fo  as  to  comprefs  the  ftomach.  When  brought  out  of 
the  abdomen,  and  not  comprefled,  it  remained  quiet,  although 
emetic  tartar  was  injefted  into  the  veins.  The  abdominal 
mufcles  being  removed,  vomiting  was  ftill  produced  by  the 
a£tion  of  the  diaphragm  comprefQog  the  ftomach  againft 
the  linea  alba.  If  the  phrenic  nerves  were  divided  fo  as  to 
render  the  diaphragm  motionlefs,  vomiting  could  no  longer 
be  excited.  Laftly,  having  tied  the  arteries  of  the  ftomach, 
Mr.  Magendie  removed  it,  fubftituting  in  its  place  a  pig's 
bladder,  containing  a  coloured  fluid,  which  he  connefted  to 
the  oefophagus  by  means  of  a  cannula,  then  fewed  up  the  ab- 
domen, ana  injefted  emetic  tartar  into  the  veins.  In  a  few 
minutes  naufea  was  produced,  and  efforts  at  vomiting,  and 
the  animal  aAually  vomited  the  contents  of  the  bladder. 
On  opening  the  abdomen  again,  it  was  found,  that,  on  each 
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effort  to  rowhf  aif  paffed  into  the  bhdder  at  if  it  had  been 
the  ftomach  itfeif.  The  author  concludes  firom  tbefe  fafts^ 
that  emetic  tartar  inje&ed  into  the  veins  does  not  a6i  on  the 
ftomachi  as  is  flreoerally  believed ;  but  determines  a  convul- 
five  adion  of  the  diaphragm  and  abdominal  mufcles.  Me- 
moire  fur  le  Vomiffement,  8vo.  1813  ;  or  Journal  de  Cor- 
vi£art9  torn,  xxviii.  p.  184. 

Another  inquirer  has  taken  up  the  fame  inveftigation»  and 
baa  arrived*  by  experimental  inquiry,  at  conclufions  directly 
contrary  to  the  preceding.  After  opening  the  abdomen^ 
and  removing  the  abdominal  muCdes,  he  ftrangulated  a  por- 
tion of  intelnne»  and  thus  produced  vomiting.  When  he 
had  divided  the  phrenic  nerves,  and  coBftn6ied  the  inteiUne 
through  a  fmall  openidg  in  the  abdominal  parietes,  vomiting 
ftill  took  place.  It  even  took  place  whenever  any  thing 
was  introduced  into  the  ftomach,  after  cutting  the  phrenic 
nerves,  dividing  the  abdominal  mufcles, .  and  taking  away  a 
portion  of  the  diaphragm,  as  far  as  the  tendinous  centre :  the 
mteftine  was  ftrangulated,  as  in  the  preceding  experiments. 
He  produced  vomiting  by  inie£ling  tartar  emetic  into  the 
veiDSs  after  the  abdominal  mufcles  and  diaphragm  had  been 
remoivcd ;  fo  that  the  effed  could  not  arife  from  any  a6lion 
of  the  emetic  on  thofe  mufcles,  as  is  aiferted  by  Magendie. 
Tbefe  and  other  experiments  in  the  fame  eflay  reftore  the 
ftomach  09  the  full  enjoyment  of  its  former  rights,  from 
wfaick  it  feemed  on  the  eve  of  being  degraded,  and  go  to 
prove*  that  the  dii^hragm  and  abdominal  mufcles  are  alto- 
gether inert  in  the  aA  of  vomiting.  Mem.  fur  le  Vomifie- 
menttparM.  Maingault.  8vo.  1813  ;  or  in  Corvifart's  Jour- 
nal* tom.  xxviij.  p.  193. 

As  the  two  experimentalifts,  whofe  refearches  we  have 
jvA  detadled,  £0  dtie6Uy  contradid  tiach  other,  we  fuppofe 
that  the  point  cannot  be  fettled  without  a  frefh  (laughter  of 
dogs,  and  a  renewal  of  tbefe  truly  barbarous  and  difgufting 
experiments.  Our  own  opinion  inclines  to  the  fide  of  Mr. 
Magendie,  from  obferving  the  phenomena  of  vomiting  both 
in.onrCelves  and  others ;  and  the  mufcubr  power  of  the  fto- 
mach, apparently  calcubted  for  the  mere  purpofe  of  expel- 
ling the  rood  through  the  pylorus,  feems  to  us  quite  inade* 
ouate  to  account  for  the  vdiement  and  forcible  reje£iion  of 
toe  ftomachic  contents  in  vomiting.  Yet  we  cannot  but 
CBtertain  doubts  about  the  (at  firft  fight  certainly)  paradoxical 
ftatement,  of  vomiting  being  excited  when  the  ftomach  had 
been  removed. 

The  caufes  that  excite  vomiting  are  numerous  and  various; 
Overloading  the  organ,  and  particularly  with  unufnal  mix- 
tures of  food'  and  drink  :  the  mtrodudion  of  various  animal, 
vegetable,  i>r  mineral  fubftances  called  emetics ;  warm  water, 
or  atmofoheric  air ;  the  inje&ion  of  emetics  into  the  veins,  or 
the  application  of  them,  at  leaft  of  arfenic,  to  a  wounded 
fur£aoe ;  the  dragging  of  the  omentum  in  a  hernia,  the  irri- 
tatioD  of  a  broken  rib  preffing  on  it,  obftru6tion  in  the  courfe 
of  the  alimentary  canal,  &c. ;  inflammation  of  the  ftomach,  or 
di£eafe  of  the  pylorus :  injuries  of  the  head ;  cakuh  pafBng 
the  ureters ;  pregrnancy  ;  particular  motions  of  the  body,  as 
fwioffing,  ri&ig  backwatds  in  a  carriage,  tunm^  round : 
to  this  head  we  may  alfo  refer  fea-ficknefs  $  certain  impref- 
ioos  on  the  organs  of  fenfe,  as  touching  or  (ieeing  a  difgufting 
objeA,  difigreeable  fmeUs  or  taftes,  tickling  the  fauces, 

The  caufes  of  vomiting  now  enudierated  are  fo  different 
firom  each  other,  that  we  cannot  expert  to  find  out  any  cir- 
cnmftaooe  in  which  thev  will  all  agree.  Their  only  common 
diwa&er  is  the  circumnance  of  their  aftioa  on  this  vifcus : 
diey  irritate  it,  and  vomitug  iieemt  to  be  the  conunon  re- 
Ibk  of  fuch  irriutioD.  Is  the  vomiting  produced  by  an 
impreflioii  terminating  in  the  ftomach  itiiuf  ;  or  dncs  it  take 


place  through  the  medium  of  the  nerves  ?  There  are  not; 
we  believe,  luflicient  fafts  to  determine  this  point; 

As  the  digefted  aliment  fupplies  the  blood,  which  affords 
to  all  parts  bf  the  frame  the  materials  of  nutrition,  growth 
and  aaion,  the  right  performance. of  digeftion  is  a  matter  of 
the  higheft  importance  to  the  whole  body  :  hence  all  parts 
fympathize  with  the  ftomach,  which,  in  its  turn,  is  affefted 
by  the  various  ftates  of  all  other  organs.  When  it  is 
healthy  and  vigorous,  we  have  a  general  feeling  of  ftrength 
and  capacity  for  exertion.  On  Uie  contrary,  every  faculty 
of  body  and  mind  feems  to  languifh,  when  the  ftomach  feilSf 
as  in  dyfpepfia  and  naufea.  Acute  difeafes  of  this  vital 
or?an  teftify  its  importance  by  the  alarming  fympathetic 
difturbance  of  the  whole  economy.  A  violent  blow  on  it 
is  fometimes  immediately  fatal.  As  digeftion  is  ill  or  well 
performed,  we  are  move  or  lefs  fenfible  to  external  heat  and 
cold,  to  the  qualities  of  food  and  drink  ;  the  fenfes  are  more 
or  lefs  acnte,  and  the  paffions  of  the  mind  affe6t  us  more  or 
lefs  eafily.  The  fame  morbific  caufes  produce  different 
effe6ls  according  to  the  condition  of  the  digeftive  fun^on  : 
when  it  is  unhealthily  executed,  wounds,  even  in  the  moft 
diftant  parts  of  the  body,  are  much  more  dangerous  ;  and 
their  ftate  will  be  immediately  changed,  as  foon  as  healthy 
digeftion  returns.  The  exiftehce  of  impurities  in  the  fto- 
mach, as  indicated  by  a  foul  tongue,  tainted  breath,  flatu- 
lence, Sec,  during  any  great  fuppnrations,  is  not  unfre- 
quently  attended  with  delirium  and  convulfions.  In  a  vrordf 
there  is  hardly  a  dtfeafe,  which  is  not  either  produced  or 
aggravated  by  diforder  of  the  ftomach,  indigeftion  as  it  it 
called. 

The  faft  is  fo  obvious,  even  to  common  obfervation,  that 
the  general  debihtation  and  oppreflion  of  the  frame  from  a 
loaded  ftomach  have  been  defcribed  by  poets. 

At  fimul  aiiis 
Mifcueris  elixa,  fimul  conchylia  turdis  ; 
Dulcia  fe  in  bilem  vcrtent,  ftomachoque  tumultum 
Lenta  feret  pituita.     Vides,  ut  pallidus  omnis 
Cxna  defurgat  dubia  ?    Quin  corpus  onuftum 
Hefternis  vitiis,  animam  quoque  pracgravat  unat 
Atque  affigit  humo  divinx  particulam  aurae. 

No  part  is  more  quickly  or  remarkably  influenced  than 
the  ffomach,  in  all  important  general  affedions  of  the  firame ; 
and  the  ftate  of  this  organ  affords  an  important  indication  in 
the  attack,  progrefs,  and  decline  of  the  diforder.  Sicknefs 
is  an  early  fymptom  in  moft 'fevers :  the  appetite  is  entirely 
deftroyed;  its  return  and  increafe  are  the  fureft  criteria  of 
abated-  difeafe  and  convalefcence. 

Hardly  can  any  part  be  difordered,  as  the  eye,  nofe,  &c. 
or  any  internal  organ,  or  a  joint,  without  fympathy  of  the 
ftomach. 

The  fympathy  between  the  head  and  the  ftomach  is  feen 
in  the  effe^s  of  various  poifons,  which,  when  introduced  into 
the  latter,  quickly  put  an  end  to  fenfation  and  voluntary 
motion  (fee  Poison)  :  in  the  phenomena  ol  JUk  bead-acbef 
as  it  is  popularly  and  properly  called  (fee  Cephalalgia)  t 
in  the  ftfabifmus,  dilated  pupil,  itching  of  the  nofe,  head- 
ache, .palenefs,  delirium  and  even  convulfions  produced  by 
worms  in  the  ftomach :  in^the  palfy  and  apoplexy -produced 
by  a  full  meal :  in  the  fqueamifluiels  and  even  ficknefs  caufed 
by  feeing  or  thinking  of  a  difgufting  obje6t,  &c.  &c. 

Numerous  phenomena  evince  the  influence  of  the  ftomach 
«^on  the  heart :  vm*  the  hurried  circulation  from  eating  or 
drinkine  ft'rong  or  warm  fubftances  ;  the  intermitteiit  pulfe^ 
palpitauon  of  the  heart,  &c.  caufed  in  fome  individuaas  by 
particular  articles  of  food.  We  fee  the  heart  influencing 
the  ftomach,  when  ficknefs  attends  fyncope«    The  oougS 
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ttrifing  from  a  loaded  ftomachy  and  ^yen  called  the  ftomach 
coughy  or  from  a  wound  of.  the  ftomach^  and  the  effe6t8  of 
emetics  in  diilrefs  of  breathiag*  together  with  analogous 
occurrences,  ^empUfy  the  mutual  influence  of  the  ftomach 
and  lungs.  In  hiccough,  the  diaphragm  is  influenced  by 
the  ftomach,  ficknefs  attends  infl^mation  of  the  kidney, 
and  the  paflage  of  calculi  through  the  ureters.  How 
powerfully  the  uterus  ads  on  the  ftomach,  is  feen  in  the 
naufea,  ficknefs,  heartburn,  and  depraved  appetite  attending 
pregnancy.  The  ftate  of  the  flcin  in  dyfpepfla  and  other 
ftomachic  aSe£Uons,  and  the  numerous  cutaneous  difeafes, 
either  caufed  or  aggravated  by  difturbed  digeftion,  clearly 
fhew  us  the  great  mutual  influence  of  thefe  parts. 

Reipeding  the  drcumftances  which  attend*the  introduc* 
tion  ot  poifons  into  the  ftomach,  and  the  manner  in  which 
they  pro?e  fatal,  we  refer  the  reader  to  the  article  Poison. 

Stomach,  Difeafes  of  the.  The  principal  difeafes  to 
which  the  ftomach  is  liable,  are,  urflamnuuion  s  the  various 
modifications  of  dyfpepfia^  or  indigeftion  ;  and  fome  chronic 
changes  of  its  ftrudure,  which  are  not  readily  influenced 
by  phyfical  remedies.  The  two  former  clafles  of  thefe 
maladies  have  been  treated  of  at  confiderable  length  under 
their  retpedive  heads,  to  which  we  refer  the  reader.  The 
acute  inflammation  of  the  ftomach  is  defcribed  under  its 
nofological  term  Gastritis  :  and  the  varieties  of  Indiges- 
tion are  detailed  under  that  head ;  and  more  particular  ex* 
planations  of  certain  modifications  or  fymptoms  of  it,  under 
the  heads  Cardialgia,  H^smatemesis,  Ga^trodynia, 
Nausea,  Pyrosis,  &c.  .  It  remains  in  this  place  only  to 
notice  thofe  chronic  difeafes  of  ftru6lure  in  the  ftomach, 
which  could  hot  be  included  under  thefe  heads,  and  which 
are  not  capable  of  being  much  relieved  by  art.  The  nature 
of  thefe  is  chiefly  afcertained  by  an  examination  of  the  organ 
after  death. 

Both  the  apertures  of  the  ftomach  are  liable  to  be  con- 
tradbd,  or  to  be  the  feat  oi  JlriSurey  as  it  is  technically 
called,  under  which  confiderable  fuffering  is  produced.  A 
JlriBure  of  the  cardiac  or  upper  aperture  of  the  ftomach, 
may  be  cJiftinguiftied,  according  to  Dr.  Pemberton,  from  all 
other  difeafes  of  that  organ,  or  of  the  neighbouring  parts, 
by  the  produftion  of  pain  on  any  attempt  to  fwallow  folid 
food.  This  pain  has  fomething  peculiar  in  its  nature,  and 
is  defcribed  by  the  patient  at  very  different  from  what  is 
generally  underftood  by  the  word  pain.  It  is  a  fort  of 
tenfive,  circumfcribed  fenfation  about  the  pit  of  the  fto- 
mach, ftriking  through  to  the  back,  and  producing  a  feeling 
of  incipient  Tufibcation.  This  continues  till  the  food  is 
rejeded,  which  is  done  by  an  effort  very  unUke  vomiting. 
It  feems  to  approach  nearer  to  that  effort  which  occalions 
hiccough. .  After  this  rejefiion  of  the  food,  the  patient  obtains 
relief.  In  confeauence  of  the  inability  to  pafs  a  fuf&cient 
quantity  of  nouriument  through  the  contra&ed  paffage  into 
ijie  ftomach,  the  body  becomes  very  much  emaciated,  often 
to  fuch  a  degree,  that  a  tumour  furrounding  the  cardia  may 
be  difcovered  by  a  careful  inveftigation  in  the  region  of  the 
ftomach. 

A  more  common  fituation  of  ftri£lure  is  in  the  lower 
aperture  of  the  ftoniach,  leading  into  the  inteftines,  which  is 
called  tbsj^lonu  :  thb,  however,  fortunately,  ia  alfo  a  rare 
difeafe^  JDr.  Baillie  mentions  one  cafe,  which  fell  under  his 
obfervation,  in  which  the  contradion  was  fo  great  as  hardly 
to  admit  a  -common  goofe-quili  to'  pafs  from  the  ftomach 
into  the  duodenum,  and  it  had  prevented  a  number  of  plum, 
flones  from  paifing,  which  were  therefore  detained  in  the 
ibomach :  and  he  fuppofes  that  the  paii'age  may  in  fome 
cafes  be  entirely  (hut  up*  This  ftri£kure  occurring  in  the 
fyhnumaj  be  diftinguiihed  from  ftrifture  of  tbe  cardia,  by 

3 


the  food  readily  pafling  into  the  ftomach*  Without  exciting 
pain  ;  and  when  it  is  thrown  up  it  is  by  vomiting,  and  not 
by  the  peculiar  effort  before  mentioned,  when  fpeaking  of 
ftri^ure  of  the  car£a.  After  the  ftrifture  of  the  pytonu 
has  continued  fome  time,  the  body  generally  becomes  much 
emaciated,  as  but  little  nourifliment  can  pafs  into  the  in- 
teftines to  be  taken  up '  by  the  ladeals,  and  the  tumcnir,  as 
in  the  former  cafe,  can  then  be  difcovered  by  examination  of 
the  abdomen.  Pemberton-  on  Dif.  of  Abdom.  Vifcera, 
chap.  vii. 

Uker*  of  the  ftomach  occafionally  occur,  and  hxtt  been 
defcribed  by  Dr.  Baillie  as  fometimes  refembling  common 
ulcers  in  any  other  part  of  the  body,  but  frequently  having 
a  peculiar  appearance.  Many  of  them  are  fcarcely  fur* 
rounded  bv  any  inflammation,  nor  have  they  irregular  eroded 
edges,  fucn  as  ulcers  have  generally,  nor  are  they  attended 
with  any  particular  difeafed  alteration  in  the  ftrudure  of  the 
ftomach  furrounding  them*  They  appear  very  much  as  if, 
fome  little  time  betore,  a  part  had  been  cut  oat  from  the 
ftomach  with  a  knife,  and  the  edges  had  healed,  fo  as  to  pre- 
fent  an  uniform  fmooth  boundary  round  the  excavatioa 
which  had  been  made.  Thefe  ulcers  fometimes  deftroy  only 
a  portion  of  the  inner  coat  of  the  ftomach  at  fome  one  part ; 
but  occafionally  they  deitroy  a  portion  of  all  the  coats, 
forming  a  hole  in  tlie  ftomach.  It  is  probable  that  thefe 
ulcers  of  the  ftomach  are  often  flow  in  their  progrrefs. 
They  are  attended  with  pain,  or  an  uneafy  feeling  in  the 
organ,  and  what  is  fwallowed  is  often  re}e6ted  by  vomitin?. 
This  ftate  of  diforder  often  continues  for  a  confiderable 
length  of  time,  and  is  little  relieved  by  medicine,  which  may 
ferve  as  fome  ground  of  diftindion  between  this  difeafe  and 
a  temporary  deranged  a^on  of  the  ftomach.  Baillie'a 
Morbid  Anatomy,  chap.  vii. 

Schirrus  and  cancer  of  the  ftomach  are  not  uncommoa 
affedions  at  an  advanced  period  of  life.  They  appear  to 
be  more  frequent  in  men  than  in  women,  which  Dr.  Baillie 
fuppofes  may  arife  from  the  greater  intemperance  of  the  one 
fex  than  of  the  other.  He  sulmtts,  however,  that  thefe  dif- 
eafes are  not  entirely  produced  by  intemperance,  but  only 
where  intemperance  concurs  with  a  ftrong  predifpofition  to 
them.  It  is  furprifinsr  to  find  the  very  exteniive  mifchicf 
which  the  ftru6hure  of  the  ftomach  has  in  fome  tnftancet 
undergone  without  the  conftitution  being  fenfibly  affeded 
by  it,  provided  the  mifchief  is  fo  fituated  as  not  to  interrupt 
the  paffage  of  the 'food*  Dr.  Pemberton  mentions  that  he 
has  mn  a  large  fchimis  in  the  ftomach,  near  the  pylorus, 
with  an  open  cancer  in  one  part  of  it,  which  had  made  its 
way  through  the  ftomach,  and  through  the  left  lobe  of  the 
liver  ;  and  an  adhefion  had  taken  place  between  the  fides  of 
the  abfcefs  and  the  peritoneum  :  lo  that  had  not  the  patient 
been  carried  off  by  a  difeafe  in  the  aorta,  it  was  probable 
that  this  abfcefs  would  have  made  its  way  out  through  the 
intejruments  of  the  abdomen.  Still,  however,  though  this 
muft  have  been  a  difeafe  of  very  long  ftanding,  the  body 
was  but  little  emaciated,  and  the  patient  had  never  fhewn 
any  one  fymptom,  by  which  fuch  a  difeafe  of  the  ftomach 
could  pombiy  have  been  fufpeded.  The  writer  of  this 
article  witneUed  the  exiflence  of  a  moft  extenfive  cancerous 
condition  of  the  interior  coat  of  the  ftomach,  in  which  many 
large  tubercles  were  found  in  a  ftate  of  ulceration,  in  an 
elderly  man,  who,  however,  was  not  much  emaciated^  and 
who  had  never  exhibited  any  more  fevere  fymptoms,  Wian 
thofe  of  flight  indigeftion,  and,  therefore,  none  that  coold 
lead  to  a  fufpicion  of  fuch  an  extenfive  and  formidable  dtf« 
eafe.  In  senetal,  however,  when  the  fchirrus.has  ulcerated^ 
and  formed  what  is  called  open  cancer,  there  is  a  confUnt 
pain^  though  varying  in  degreci  and  which  is  increafed  by 
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takinff  any  acrid  or  acid  fubftance  into  the  ftomach ;  whereas 
mild  Inidsf  fuch  as  milk,  gruel,  &c.  occafion  little  or  no 
nneafineb.  What  is  fwallowed*  in  many  cafes,  is  often  re- 
je&ed  by  Tomiting,  and  there  is  frequently  thrown  up  alfo 
m  dark-coloured  fluid,  which  has  fometimes  been  compared 
to  c(^ee-groands.  There  is  often  an  erudation  alfo  of 
very  fetid  air.  The  patient  commonly  becomes  emaciated, 
and  the  countenance  fallow ;  and  the  pulfe  is  frequent,  and 
he^ic.  fymptoms  at  length  enfue* 

The  condition  of  the  ftomach,  as  afcertained  by  diflec- 
tk>n»  after  death  has  terminated  the  courfe  of  the  dlfeafe,  is 
defcribed  by  Dr.  Baillie.  *^  When  the  whole  ilomach,  or  a 
portion  of  it,  is  fchirrous,  it  is  much  thicker  than  ufual,  as 
well  at  much  harder.  When  the  difeafed  part  is  cut  into, 
the  original  ftrudure  of  the  ftomach  is  frequently  marked 
with  fufficient  diftindnefs,  but  very  much  altered  from  the 
natural  appearance.  The  peritoneal  covering  of  the  fto- 
nach  is  manj  times  thicker  than  it  ought  to  be,  and  has 
abnoft  a  griftly  hardnefs.  The  mufcular  part  is  alfo  very 
much  thickened,  and  is  interfered  by  many  pretty  ftrong 
membranous  fepta.  Thefe  membranous  fepta  are  probably 
notbinff  die  than  the  cellular  membrane  intervening  between 
the  faiciculi  of  the  mufcular  fibres,  thickened  from  difeafe. 
The  inner  membrane  is  alfo  extremely  thick,  and  hard,  and 
not  unfrequenUy  fomewhat  tuberculated  towards  the  Cavity 
of  the  ftomach.  It  very  frequently  happens  that  this 
thickened  mafs  is  ulcerated  upon  its  furface,  and  then  a 
ftomach  is  faid  to  he  cancerous."  Morbid  Anatomy, 
kc.  cit* 

With  refpe£fc  to  the  treatment  of  thefe  ftru Aural  changes, 
little  can  be  faid ;  for,  in  truth,  it  muft  not  be  conceded, 
that  a  temporary  relief  is  all  that  can  be  ezpeded  under 
difeafes  fo  deplorable.  No  phyiical  means  that  we  pofiefs 
can  change  the  morbid  growth  into  healthy  ftrudure,  or 
induce  new  anions.  Ail  that  can  be  done,  is  to  afluage  the 
pains  of  the  patient,  by  adminiiiering  eentle  narcotics,  fuch 
as  cicuta  aiid  hyofcyamus,  and  by  emp&ying  a  milk  dietp  or 
other  foothing  light  and  liquid  food* 

Stomach  of  Birds*    See  Anatomy  of  Bibbs,  and  Di- 
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Stomach  of  FiA.    See  Fish. 

Stomach  of  luiet.  In  examining  with  care  the  bodies 
of  thefe  little  animals,  one  may  perceive,  that  when  the 
pafiage  of  the  aliments  is  got  beyond  the  lungs,  and  below 
the  place  where  they  form  a  fort  of  diaphragm,  the  canal 
that  ferved  for.  this  pafl'age  forms  a  large  though  (hort 
body,  the  diameter  of  whKh  exceeds  three  or  four  times 
that  of  the  canal  itfelf.  This  body  is  compofed  of  three 
lefhy  lobes,  and  is  unqueftionably  the  ftomach  of  the  ani- 
maL  The  inteitine  goes  out  of  it,  very  nearly  from  the 
fame  part  where  the  other  pafl'age  is  admitted  into  it ;  the 
iDteAioe  then  dire&s  itfelf  toward  the  anus,  and  afterward 
runs  upward  again  toward  the  diaphragm,  or  bottom  of  the 
lungs;  ana  thence,  after  many  convolutions,  many  times 
mnnmg  backvvard  and  forward,  it  terminates  in  the 
anus* 

In  caterpiUars  and  butterflies,  the  canal  from  the  mouth 
to  the  anus  is  only  one  ftraight  inteftine ;  but.it  is  much 
otberwiie  in  thefe  creatures,  the  inteftines^  both  in  the  fly, 
and  in  the  worm  from  which  it  is  produced,  always  making 
a  number  of  contortions  and  convolutions. 

STOMACH-^rt^.     See  Excutia  VerOricuU, 

Stomach-///,  in  Rural  Ecommyf  a  term  fometimes  ap- 
plied to  a  difeafe  in  (beep  that  ftrikes  them  fuddenly,  which 
IS  probably  of  the  hraxy  kind,  and  in  which  there  is  much 
pain  and  inflanunation  about  the  ftomach.  Inftant  bleeding 
is  fnppofed  to  be  the  chief  remedy.  See  Striking-///,  or 
JSJaod. 


STOMACHIC,  Zto^x<«o^»  ^  medicine  that  ftrengthcns 
the  ftomach,  and  promotes  the  office  of  digeftion. 

Of  this  kind  are  wormwood,  rhubarb,  mint,,  maftic,  aloes, 
pepper,  cinnamon^  and  aromatic  bitters :  good  wine  is  alfo 
a  Itomachic. 

Stomachic,  in  Anatomy^  a  name  fometimes  given  to  the 
arteries,  nerves,  &c.  of  the  ftomach. 

Stomachic  Coronary.     See  Coronary. 

Stomachic  Elixir.     See  Elixir  Stomaciie, 

Stomachic  Pills.     See  Pills. 

Stomachic  Water.     See  Water. 

STOMACHIC  A  Fkbris,  the  Jomacbte  fever^  a  name 
given  by  Heifter,  and  fome  others,  to  a  fpecies  of  fever^ 
called  by  others  a  mefenUric  fever^  and  by  our  Sydenham 
navafebris^  in  a  peculiar  treatife.     See  Fever. 

STOMATIA,  in  Natural  Hiftoryy  the  name  of  a  genus 
of  (hclKfifh,  frequently  confounded  vath  the  ear-fhell. 

The  (hell  of  the  ftomatia  is  formed  of  one  piece,  has  no 
perforations  in  any  part  of  its  furface,  and  is  of  a  deprefTed 
flat  figure ;  and  its  mouth  is  the  moft  patent  of  all  the  uni- 
valve fliells,  the  limpet  only  excepted.  It  has  a  ihort  fpiral 
turn  running  into  the  mouth  at  the  head. 

There  are  feveral  fpecies  of  this  genus. 

STOMATICA,  a  term  ufed  by  fome  for  all  medicines 
ufed  in  diforders  of  the  mouth. 

STOMBLE^  in  A^riculiurSf  provincially  a  term  which 
fignifies  to  trample  oi^  poach,  as  a  wet  foil  by  means  of  cattle 
ftock,  or  in  tlie  time  of  ploughing,  &c. 

STOMOXYS,  in  Enlomohgy^  a  genos  of  infe£b  of  the 
order  Diptera :  the  generic  charadier  is :  Sucker  with  a  Angle- 
valved  fheath,  enclofing  briftles  in  their  proper  (heaths  ;  two 
feelers  which  are  (hort  and  fetaceous,  with  five  articulations; 
the  anteni^ae  are  fetaceous.  There  are  (ixteen  fpecies,  in  two 
divifions.  ^ 

.  Species. 

A.     Sheath  convolute  and  geniculate  at  the  Bafsf  noith  two 

Brt^. 

* 

MoRio.  Black ;  fore-part  of  the  thorax  hairy,  ferru- 
ginous ;  wings  black,  withVhite  fpots.  This  is  found  in 
Brazil.  A  Tpecimen  of  it  exifts  in  the  mufeum  of  (ir  J. 
Banks.  The  bead  is  ferruginous,  with  black  probofcis,  aur 
teiinae,  and  ftemmata ;  abdomen  black,  with  a  blue  glofs ; 
the.  tips  of  the  wings  are  whiti(h.   , 

Grisea.  The  antennz  of  *this  fpecies  are  feathered ; 
hairy,  grey,  'with  teftaceous  thighs.  It  is  found  in  Oer* 
many.  The  probcicis  is  black,  a  little  teftaceous  at  the 
bafe ;  the  head  is  white,  with  a  teftaceous  line  on  the 
front ;  the  wings  are  whitiih ;  the  legs  black,  with  rufous 
thighs. 

SiBXRiTA.  Antennae  feathered;  hairy,  grey;  fides  of 
the  abdomen  pale  diaphanous.  It  inhabits  Germany.  Or« 
bits  fnowy  ;  leg^  black,  with  pale  thighs.' 

*  Calcitrams.  AntennsB  (lightly  feathered ;  grej,  with 
black  leg's.  This  very  much  refembles  the  common  ny,  and 
is  the  inledl  which  buzzes  about  the  legs  of  cattle,  making 
them  continually  ftamp  with  the  feet ;  and  which  ftings  our 
legs  in  autumn. 

Tesssllata.  Hairy,  cinereous ;  abdomen  grey,  tefTel. 
late  with  brown.  It  inhabits  Kiel,  and  is  Lu-ger  than  the 
S.  irritans, '  next  to  be  defcribed. 

*  Irritaii$«  Cinereous,  fb^htly  hairy ;  abdomen  fpotted 
with  black.  This  is  found  m  many  parts  of  Europe,  as 
well  as  in  our  own  country,  and  is  extremely  troublefome  on 
the  backs  of  cattle. 

MuscARiA.  Antennx  (lightly  feathered ;  hairy,  black  i 
abdomen  paler,  with  deep  black  bandst    This  is  fpund  in 

Denmark. 
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Denmark.  The  fegments  of  the  abdomen  are  black  at  the 
bafe ;  the  wings  are  white. 

PuNOBKS.  Cinereons,  with  black  'tUghe.  It  is  found 
in  divers  parts  of  Europe,  and  haraffes  cattle,  though  it  is 
of  a  diminutive  fize.  The  body  is  (lightly  hairy  j  the  wings 
whitilh. 

AsiLiFORMis.  Antennae  fetaceous ;  the  body  is  duiky  j 
wings  with  black  marginal  foots.  This  is  found  in  Italy. 
The  fucker  is  fliort  and  yellow ;  the  antenn«  are  yellow, 
with  a  long  fimple  hair ;  the  legs  are  yellowifti,  hind^thighs 
black. 

Stylata.  Cinereous ;  abdomen  rufous,  with  a  projed- 
ing  ftyle,  black  at  the  end ;  wings  hyaline,  with  five  brown 
bands,  every  other  one  abbreviated.    This  inhabits  Barbary. 

D0RSALI8.  Black ;  abdomen  fnowy  on  the  back,  with 
three  pair  of  black  dots.     It  inhabits  France,  and  is  fmall. 

LoNOiPES.  Orbits  white ;  thorax  grey  ;  abdomen  grey- 
bfown ;  legs  ferruginous,  black  at  the  ends. 

B.     Sbeatb  covering  the  Mauihf  with  Jive  Brl/Uet, 

*  RosTRATA.  Thorax  with  obfcure  lines ;  probofcis, 
abdomen,  and  legs,  teftaceous.  It  refembles  the  common 
fly,  and  is  very  troublefome  to  cattle. 

LiNEATA.  Thorax  black,  with  four  white  lines ;  abdo- 
men black,  with  three  bteral  yellow  fpots,  and  tail.  It  it 
found  in  Germany.  The  probofcis  is  yellow,  the  tip  emar- 
ginate  and  black. 

MusciFORiiis.  Thorax  brown,  with  four  whitilh  lines ; 
abdomen  black,  with  three  pair  of  white  lunules.  This  is 
alfo  found  in  Germany.  Tne  antennae  are  black,  with  a 
broad  comprefled  ferruginous  club ;  the  mouth  is  hairy  $ 
the  head  is  brown ;  the  tail  is  blueifh  ;  legs  yellow,  fpotted 
with  black. 

STONDLE,  in  Rural  Economy^  the  provincial  name  of 
a  bearing  tub,  or  any  fimilar  fort  of  vefl'el  of  the  fame 
kind. 

STONE,  Edmund,  in  Biografbyt  a  native  of  Scotland, 
the  place  and  time  of  his  birth  bemg  unknown,  and  an  ex- 
cellent mathematician.  He  was  the  fon  of  the  duke  of  Ar- 
gyle's  rardener,  and  probably  bom  in  the  {hire  of  Argyle, 
about  the  beginning  of  the  laft  or  end  of  the  preceding  cen- 
tury. He  was  eight  years  old  when  he  began  to  read,  but 
afterwards  he  ^ade  very  rapid  progrefs  by  his  own  almoft 
unrivalled  efforts.  Before  he  attamed  the  age  of  eighteen 
years,  he  had  acquired  a  knowledge  of  the  moft  fublime 
geometry  and  analyfis  without  a  mafter.  When  he  was  aiked 
by  the  duke  of  Argyle,  how  he  had  gained  this  knowled^, 
he  replied,  *'  I  firft  learned  to  read  ;  and  the  mafons  being 
at  work  on  your  houfe,  I  faw  that  the  archite^  ufed  a  rule 
and  compares,  and  that  he  made  calculations.  Upon  in- 
quiry into  the  ufe  of  thefe  things,  I  was  informed  there  was 
a  fcience  named  arithmetic ;  I  purchafed  a  book  of  arith- 
metic, and  I  learned  it.  I  was  told  there  was  another 
fcience  called  geometry,  and  I  learned  that  alfo.  Finding 
that  there  were  good  books  on  thefe  two  fciences  in  Latin, 
I  bought  a  dx£Uonary,  and  learned  Latin.  I  alfo  underftood 
there  were  good  books  of  the  fame  kind  in  French,  and  I 
learned  French.  This,  my  lord,  is  what  I  have  done ;  and 
it  feems  to  me,  that  we  may  learn  every  thing  when  we  know 
the  twenty-four  letters  of  the  alphabet.'*  Tiie  duke,  pleafed 
with  this  fimple  anfwer,  drew  Stone  out  of  obfcuritv,  and 
provided  for  him  an  employment  which  allowed  of  his  fa- 
vourite purfuits.  He  foon  difcovered  that  Stone  pofielFed 
the  fame  genius  for  mufic,  paintine,  archite^ure,  and  all 
the  fciences  that  depend  upon  calcuutions  and  proportions* 
The  works  of  Stone,  partly  orimal  and  partly  tranflations, 
are  as  follow :  vts.  <<  A  New  Mathematical  Didionary,'* 
firft  printed  in  1736, 8vo. ; «« A  Treatife  on  Fliizioos>*'  17309 
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8vo. ;  the  direft  method  being  tranflated  from  the  snarqiua 
de  PHofpitalU  '<  Analvfe  des  Infiniments  Petites,"  and  the 
inverfe  method  fupplied  by  Stene  himfelf ;  ^<  The  Elements 
of  Euclid,''  1 731*  2  vols.  8vo.,  with  an  account  of  the  life 
and  writings  of  Euclid  ;  befides  fome  liaudler  works.  Stone 
was  a  fellow  of  the  Royal  Society ;  and  communicated  to  it 
an  account  ef  two  fpecies  of  lines  of  the  third  order,  not 
mentioned  by  fir  I.  Newton  or  Mr.  Stirling,  which  waa 
printed  in  the  41ft  volume  of  the  Phil.  Tranf.  Hutton'a 
Math.  Did. 

Stonb,  Hekrt,  known  by  the  name  of  Old  Siotut  to 
diftinguifh  him  from  his  younger  brother  John,  was  the  Ion 
of  N.  Stone,  a  ftatuary.  He  is  principally  known  as  the 
copyift  of  many  portraits  by  Vandyek ;  and  they  are  ex- 
ceedingly clofe  in  their  refemblance  to  the  originab.  He 
pafled  feveral  years  in  Holland,  France,  and  Italy ;  but 
died  in  London  in  1653. 

Stone,  jn  Geop^aphyy  a  market-town  in  the  hundred  of 
Pirehill,  and  county  of  Stafford,  England,  is  141  milei 
N.W»  of  London,  7  from  the  county  town,  and  34  from 
Birmingham.  In  the  year  18 1 1,  this  parifh  contained  463 
lioufes,  and  a  a  14  inhabitants.  At  a  remote  time.  Stone  waa 
diftineuiflied  by  fome  monattic  foundations.  Wulfane,  king 
of  Nfercia,  after  murdering  his  two  fons,  was  induced,  by 
the  perfuafion  of  his  queen  and  St.  Chad,  to  embrace  tne 
Chriilian  faith,  and  founded  a  monattery,  in  670,  at  tUa 
place,  in  expiation  of  his  crimes.  This  became  a  college  of 
regular  canons  of  the  order  of  St.  Auguftioe.  His  queen, 
Ermenilda,  next  eftabliflied  a  nunnery  here ;  hilt  both  thefe 
houfes  were  injured,  and  the  inmates  difperfed,  by  the  Danes. 
After  the  Norman  conqueifc,  the  coUeee  and  nunnery  were 
replenifhed  with  monks  and  nuns  |  at  &a(i  it  feems  evident 
that  Enfyan,  a  Norman,  brought  canons  from  Kenelworth, 
and  made  the  eftablifhment  at  Stone  a  cell  to  the  more  emi* 
nent  houfe  at  Kenelworth.  Robert  de  Stafford,  about  the 
year  1260,  rendered  the  former  independent  of  the  latter* 
Several  perfons  of  the  Stafford  family  were  interred  in  the 
church  at  this  place,  to  whom  fome  line  and  curious  tombs 
were  railed;  but  thefe  were  removed,  at  the  diffolution  of  the 
priory,  to  the  church  of  the  Auguftines  at  Stafford-Green. 
A  new  church  has  been  ereded  on  the  fdte  of  the  old 
ttru6kure. 

Stone  confifts  moftly  of  one  long  ftreet,  in  which  it  a 
newly  formed  market«place.  In  the  town  is  a  free-fchool, 
or  charity-fchool,  and  an  endowed  alms-houfe.  Here  are  a 
weekly  market  on  Tuefday,  and  three  annual  fairs.  By 
means  of  the  Trent  and  Merfey  canal,  whibh  comes  to  this 
place,  there  is  regular  and  cheap  communication  with  many 
of  the  great  manufa6lurine  and  commercial  towns  of  Lan> 
cafliire,  Staffordihire,  Warwic(k(hire,  and  more  diftast 
counties. 

Near  Stone,  lord  Archibald  Hamilton,  in'  the  year  xyya, 
built  an  elegant  houfe,  called  Sandon-Hall.  Tf^is  was  for- 
merly the  property  of  the  Erdefwick  family,  one  of  whom, 
Sampfon  Erdefwick,  was  author  of  a  topographical  at* 
count  of  this  county,  and  lies  interred  in  the  church  of  San- 
don.  Statues  of  himfelf  and  his  two  wives  conftitnte  parts 
of  the  monument,  on  which  is  a  long  and  curious  Latin  in- 
fcription.  He  was  born  in  this  village  in  the  middle,  of  *the 
fixteenth  century,  and  died  here  April  i6oj.  See  Fuller'a 
Worthies  of  England.  Alfo  Chalmers's  Biographical  Die* 
tionary. 

In  the  vicinity  of  Stone  was  Afton-Hall,  an  ancient  and 
magnificent  manfion,  furrounded  by  a  moat,  terraces,  gar* 
dens,  and  a  park.    A  large  maufbieum  was  ere6^ed  in  ^the 

Srdens  at  this  place  by  fir  James  Simeon,  who  alfo  rebuilt 
Khonfe.  The  propertynow  belongs  to  Edward  Weld,  efa. 
of  Lulworth  cattle,  in  Dorfetihire.— -Beautiea  of  England 
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ftc  vol.  ziii.  from  Shaw*0  Hiftoiy,  ice.  of  Suffordfliire : 
and  Pennant's  Journej  from  Chefter  to  London^  8vo.  i8il. 

Stonx»  in  Natural  Hlfiwj  and  the  ArUf  is  an  indurated 
rnafi  of  earth.  The  folid  parts  of  the  grlobe  are  principally 
compofed  of  ftones,  formed  of  the  diflSrent  earths  more  or 
lefs  combined  with  each  other,  and  in  different  ftates  of  in- 
duration*  The  phyfical  and  chemical  properties  of  ft  ones 
611  properly  under  the  inveftigation  of  the  mineralogift :  and 
the  order  in  which  they  are  arranged  over  each  other  in  the 
great  Aony  mafles  that  compofe  rocks  and  ftrata,  conftitutes 
a  part  of  the  fcience  denominated  geology. 

The  ingenuity  and  induftry  of  modern  naturalifts  have 
led  them  to  form  a  variety  of  lyltems  in  the  arrangement  of 
foffils  in  general,  and  of  ftones  in  particular :  fome  of  the 
principal  of  thefe  it  may  not  be  improper  to  enumerate. 
Some  have  founded  the  bails  of  their  fyitem  on  the  6gure, 
colour,  ftrudure,  and  other  external  and  viiible  charaders ; 
calling  in  -the  aid  of  chemiftnr,  fo  far  at  leaft  as  the  mine- 
ral.acids  would  afliit  them.  Others,  au  the  profeffed  che- 
mifts  and  metallurnfts,  have  eftabUfhed  their  arrangement 
chiefly  on  chemical  principles,  as  more  immediately  kading 
to  the  ori^n  of  foflile  bodies  in  general.  And,  at  prefent, 
mineralogifts  (eem  more  intent  on  this  view  than  ever ;  and 
probably  the  due  confideration  of  the  volcanic  fyftem  will 
open  new  fources  of  information  in  this  way. 

With  refpeft  to  the  fyftematic  arranmnent  of  ftones, 
Bromelius,  in  1740,  diftributes  them  into  luch  as  vttterma' 
Ment  in  the  fire,  luch  as  the  lapis  ollaris,  amiantus,  ameftus, 
and  fuforii ;  folcmaUef  fuch  as  the  cakareus,  fuillus,  mar- 
Bor,  gyjpfum,  fpatum,  ftaladites,  fiflilis,  and  fpecularis^ 
and  thole  that  are  vkrifiaUe  in  the  fire,  fuch  as  the  arena, 
arenarius,  gemma,  granatus,  fiiex,  quartzum,  cryftallus,  and 
floor.  The  other  foflile  bodies  he  ranges  under  the  feveral 
dafles  of  earths,  falts,  fulphurs,  figured  ftones,  petrifadions, 
calculi,  fftni-metals,  and  metals. 

Wallerius,  in  1747,  diftributes  ftones  into  calcareoiUf  as 
the  cakareus,  marmor,  gypfum,  and  fpatum ;  the  vUrefcetUy 
as  fiflilis,  cos,  files,  petrofilex,  ouartzum,  and  cryftallus; 
the  apfrmut  as  mica,  talcum,  ollaris,  comeus,  amiantus, 
and  ameftus;  ^fk^/axa%  or  rocky  ft«ncs,  as  the  fimplibia, 
mixta,  grifea,  and  petrofa*  .  The  other  bodies  pertaining 
to  the  foffile  kingdom,  he  dafles  under  the  general  heads  of 
earths,  lean,  fat,  mineral,  and  arenaceous ;  minerals,  ful- 
phurs, iemi*meuls,  metals,  concrete  fubftances,  fuch  as  the 
pori,  petrifadions,  figured  ftones,  and  calculi. 

\|^okerfdof,  in  1748,  divides  ftones  into  \ht  vhrefcenif  as 
gemma,  cryftallus,  quartzum,  arenarius,  comeus,  fpatum 
vitrefceos,  laxum,  and  pumex ;  the  argUhuty  as  the  fmedis, 
afl>eftust  talcum,  mica,  and  fchiftus ;  the  gjpfemuy  as  gyp- 
fas,  alabaftrum,  and  fpatum  gypieum  t  and  the  alktUhut  as 
cakareus,  marmor,  fpatum  ucalinum,  tophus,  ftaladites, 
and  nnargodes.  The  dther  foflile  fubftances  he  diftributes 
under  the  titles  of  earths,  argiUous  and  alkaline ;  falts,  add, 
alkaline,  and  mean  ;  bitumens,  fluid  and  folid  1  femi*metals, 
fluid  and  folid;  metals,  noble  and  ignobk;  and  petrifac- 
tiona  of  ianguineous  animals,  of  infeSs,  of  teftaceous  ani- 
niab»  of  vegetables,  and  of -marine  bodies. 

Cartheufer,  in  1755,  diftributes  ftones  into  the  lameliaiUf 
at  fpatum,  mka,  and  takum ;  JUameatouSf  as  amiantus,  af« 
beftus,  and  inolithus  $  /oBd*  as  fikx,  quartzum,  cakareus, 
gypfeus,  fiflilis,  and  fmedis;  and  rnmulatedf  as  arenarius 
and  jafpis.  The  other  foffils  he  dafles  undler  earths  dif- 
Iblubfe  and  indiflbluble;  ialu,  alkaline,  add,  mean,  and 
ftypck;  inflammables,  both  genuine  and  fpurious;  femi* 
actalif  oot  malleabk,  fub*malleabk,  and  fluid;  metals, 
flexile,  hard,  and  fixed;  and  heteromorpha,  induding  the 
and  fpuriotts  petrt&dionst  and  the  figured  fubftances. 
in  1757^  diftributes  terme  bodies  mto  the  nohh^  at 


the  adamas,  fapphinis,  fmaragdus,  amethyftus,  topaxiu^ 
turcois,  opalus,  cryfohthus,  and  hyaciathus;  ihie  fam-noHet 
as  cryftallus,  cameolus,  achates,  chalcedontus,  onyx,  fardonyx^ 
malachites,  and  lazuli ;  afyrour  ignohU^  as  takum,  mica, 
molybdscna,  vitrum  mofchouit,  fteatites,  comeus,  jafpis,  and 
afl)eftu8  ;  calcareous ^  as  marmor,  gypfum,  and  fpatum  ;  and 
wtrefcenif  as  cos,  quartzum,  filex,  fchiftus,  ferpentinus, 
tripela,  pumex^  granites,  faxus,  areilla,  marga,  limus,  and 
umbra*  The  other  foflils  he  ranks  under  the  heads  o£ 
metals,  noble  and  ignoble ;  femi-metals,  fluid,  hard,  and 
mineralized ;  falts,  acid,  alkaline,  and  mean  ;  and  petrifac- 
tions, animal,  plants  obfcure,  figured,  and  cryftal. 

Cronftedt,  in  1758,  arranges  foflils  under  the  dafles  of 
earths,  calcareous,  filiceous,  granate,  argillaceous,  mica* 
ceouB,  fluor,  afbefttne,  zeolitic,  and  magnefian ;  falts,  add 
and  alkaline ;  phlogiftic  bodies ;  and  metals,  perfed  and 
femi-metals. 

Vogel,  in  1762,  diftributes  ftones  into  the  argillaceous, 
calcareous,  margraceous,  feknitic,  pyromachous,  fchiftous, 
folious,  plumous,  ialine,  metallic,  fufile,  uctrse  or  rocky, 
and  new :  and  the  other  foflils  under  earths,  argillaceous, 
cakareous,  filiceous,  margaceous,  felenitic,  talcous^  mica- 
ceous, inflammable,  faline,  metallic,  and  mould  ;•  petrifac- 
tions of  animals,  plants,  lithophytous,  lithotomous,  and 
pori :  falts,  ftyptic,  fufile,  fuch  as  arc  capable  of  being 
hardened,  volatile,  and  alkaline  ;  combuftiblcs,  as  fulphu- 
reous,  bituminous,  fevum,  and  balfam  ;  and  metals,  perfe& 
and  femi-metals. 

Pott,  in  his  *<  Lithogeognefia,"  diftributes  ftones  into 
calcareous,  grypfeous,  argiUous,  and  apyrous. 

It  has  been  doubted  by  fome  of  the  moft  refpe^able 
minerakgifts,  whether  we  ought  to  defcend  below  what  are 
calkd  generieal  diftin6iions  in  the  foflile  kingdom,  becaufe 
the  fubtedls  are  infinitely  various,  and  the  gradation  by 
which  tney  run  into  one  another  is  in  general  imperceptible 
in  the  various  combined  forms  in  which  they  are  found  in 
the  earth.  Neverthelefs,  fome  diftin^ions  of  this  kind  feem 
to  be  quite  necefl*ary  in  fyftems  eftabliftied  principally  on 
external  charaAers. 

JLinnseus  and  Wallerius  have  been  among  the  firft  who 
attempted  the  arduous  taik  of  fixing  the  fpecific  characters. 
For  this  purpofe,  Linnaeus  has  formed  a  fet  of  terms  that 
exprefs  all  differences  in  the  figures  of  foflile  bodies,  in  their 
cm  ft  or  outward  appearance,  their  fuperficies,  their  corre- 
fponding  particles  or  fibres,  in  their  texture,  whether  plated, 
fifiile,  &c.  in  their  hardnefs,  or  in  their  colour,  and  in  the 
alterations  they  undergo  by  folution,  both  by  acids  and  by 
fire. 

The  chemical  fyftematics  and  metallurgifts,  in  their  ar- 
rangements, ufually  be^in  with  the  earths,  confidering  them 
as  the  bafis  of  ftones :  Linnaeus  begins  with  the  latter,  pro- 
feffing  to  take  a  middle  way  between  the  mere  metallurgift, 
and  thofe  who  chara^erize  from  external  appearance  only. 
He  divides  the  whole  regnum  lafuieum  into  three  dafles, 
under  the  names  of  fetra^  mmer£f  and  foffliiay  each  being 
fubdivided  into  feveral  orders,  and  comprehending  in  the 
whole  fifty-four  genera. 

To  the  firft  clafs  belong  peirat  or  ftones,  which  he  defines 
to  be  foflile  bodies,  originating  from  a  terrene  prindple  by 
cohefion  :  thefe  are  fimple,  as  in  tkdr  compofition  they  are 
deftitute  of  faline,  inflammable,  and  metallic  principles; 
they  are  fixed,  as  not  bdng  entirely  and  intimately  foluble 
in  any  menftmum ;  and  fimilar,  as  they  confift  of  homo- 
geneous component  parts.     Of  thefe  there  are  five  orders  ; 


Vlft« 


I.  The  ham$fa9  or  flaty  ftones,  which  originate  from 
vegetable  evthi  are  combuftible,  and  leave  grofs  light  aflies. 
Undor  this  ord^  there  is  one  genusi  vm*  the  /cbt/huf  or 

flate, 
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flate,  including  thirteen  fpecieSi  among  ivluch  the  tnoft 
diftinguifhed  are  the  table-date,  black  date,  blue  houfe* 
(late»  and  bbck  crayon. 

2.  The  ealcare4Si  or  calcareous  ftones,  which  originate 
from  calcareous  marine  animal  bodies,  become  light  and 
porous  in  the  fire,  and  fail  into  an  impalpable  powder,  and 
efiervefce,  and  are  foluble  in  acids,  unlefs  they  are  previoufly 
faturated  with  an  acid,  as  the  gypfum.  This  order  com- 
prehends four  genera,  viz.  marble,  of  which  there  are  fifteen 
fpeciea,  fuch  as  the  black  flaty  marble,  the  Parian  marble, 
and  all  its  varieties  ;  the  Florentine  marble,  the  white  grain 
iime-flone,  the  fcaly  litne-ftone,  &c. ;  gypfum^  or  plafter- 
ilbne,  of  which  there  are  three  fpecies,  fuch  as  the  common 
pbfter,  alabafter,  &c. ;  fitrtum^  or  fibrous  alabafter,  in- 
cluding four  fpecies,  as  the  fibrous  gypfum,  or  Englifh 
talc,  5cc.  ;  and^/z/uin,  or  fpar,  of  which  there  are  fourteen 
fpecies,  fome  ioluble  in  aqua  fort  is,  as  the  foft  fpar,  re- 
fira£ting  fpar,  or  ifland  cryftal,  fubdiaphanous  compadk  fpar 
of  different  colours,  pellucid  coloured  fpar,  as  fpurious 
topaz,  emerald,  and  fapphire,  5cc.  \  and  fome  not  foluble  in 
aqua  fortis,  as  the  felfpar,  &c. 

3.  The  argtllace£y  or  argillaceous  ttones,  which  originate 
from  the  vifcid  fediment  ot  the  fea,  are  fomewhat  unSuous 
to  the  touch,  and  hardened  in  the  fire.  To  this  order  be- 
long three  genera,  vis.  talcum,  or  foap*earth,  including 
tw»ve  fpecies,  as  the  ruddle,  fmedlis,  or  French  chalk,  or 
foap-earth,,  dn'pent-ilone,  and  hornblende,  &c. ;  anuanthus, 
or  earth-flax,  of  which  there  are  ten  fpecies,  as  the  afbeftos, 
plumofe  afbeitos,  mountain  cork,  and  aluta,  or  mountain 
leather,  &c. ;  and  mkaf  or  talc,  of  which  there  are  ten 
fpecies,  as  Mufcovy  glafs,  gold  glimmer,  and  green  talc,  &c. 

4.  The  arenat£i  or  fand-ftones,  which  originate  from  the 
precipitation  of  rain-water,  are  extremely  hard,  ftrike  fire 
with  fteel,  and  by  triture,  yield  a  very  rough  powder. 
This  order  comprehends  three  genera,  vis.  the  ror,  or  whet- 
ftone,  of  which  there  are  fixteen  fpecies,  as  the  grind -ftone, 
filtering -ft  one,  mill-ftone,  building-ftone,  &c. ;  the  quartz, 
including  eight  fpecies,  as  the  pellucid  rock  quartz,  co- 
loured rock  quartz,  re^,  blue,  yellow,  &c.  milky  quartz, 

Sranulated  quartz,  pebble  quartz,  &c. ;  and  the^les,  or 
int,  of  which  there  are  fixteen  fpecies,  fome  being  vague 
or  loofe  flints,  as  the  common  flint,  gun-flint,  Egyptian 
pebble  or  Mocoa-ilone,  opal,  onyx,  or  cameyeii,  chalce- 
dony, cornelian,  &c. ;  and  fome  being  rock-flints,  as  the 
agate,  petro^filex  or  chert,  jafper,  &c. 

5.  The  aggregate,  or  rock  or  compound  ftones,  which 
originate  from  a  mixture  of  the  four  preceding  orders  va- 
rioufly  conglutinated  ;  the  interflices,  ufually  fiUed  up  with 
quartz,  fpar,  or  glimmer.  Of  this  order  there  is  only  one 
senus,  vfjB.  xhtfaxum,  or  rock-ftone,  including  thirty-nine 
(pedes,  as  the  porphyry  of  different  colours ;  the  trapezium, 
or  trap-ftone,  the  granite,  the  fuforium,  or  founder's-flone, 
the  filicinum,  or  pudding-done,  &c. 

The  fecoud  clafs  of  foilile  bodies  are  the  mmer^f  or 
minerals,  which  Linnseus  defines  to  be  fofitje  bodies  origi- 
nating from  a  faline  principle  by  cryftallization  ;  they  are 
compound,  as  confifting  of  a  bafe,  united  with  faline,  in- 
flammable, or  metallic  principles ;  and  they  are  foluble, 
perfedly,  in  an  appropriate  menftnium:  of  thefe  there 
are  three  orders,  vf«. 

I.  SaUa^  falts,  or  cryftals,  which  are  fapid  bodies  foluble 
in  water ;  diftinguiihed  from  each  other  by  their  difierent 
cffe£ts  on  the  orgrans  of  tafte :  under  this  oraer  there  are  fix 
genera,  vis.  mtre^  of  which  there  are  nine  fpecies,  as  the 
faline,  or  native  faltpetre;  the  quartzofe,  or  mountain 
eiyftal:  fluor,  or  coloured  cryftal,  from  the  varieties  of 
which  are  the  true  hyadiith^  the  falfe  topaz,  ruby,  ametfayft, 
fapphire^  beryl*  and  emerald;  and  the  calcareous,  as  the 


hexagonal  truncated  fpar,  the  fuillum,  or  fparry  fwine-ftoney 
3ec. ;  natron,  including  fourteen  fpecies,  as  the  faline,  or 
native  mineral  alkali,  aphronitrum,  and  £p£om  fait ;  the 
lapidofe,  or  fpatofe,  decahedrons  natron,  the  gypfeous, 
pellucid,  fufiform  natron,  the  fel^nite,  or  rhombic  natron, 
the  hyodon,  or  pyramidaJ,  or  dog-tooth  fpar,  &c. ;  hwax^ 
of  which  there  are  fix  fpecies,  as  the  faline,  or  tincal,  or 
native  borax ;  the  lapidofe,  to  which  belongs  the  gemma 
nobilis,  or  lapidofe,  prifmatic,  pellucid  borax,  with  truo- 
cated  pyramids,  and  as  varieties  of  this  fpecies,  the  yellow 
or  topaz,  the  pale  green  or  chryfolite,  the  fea-greeo 
or  beryl,  and  the  deep  green  or  emerald,  the  bafaltes, 
,  the  tourmalin,  the  garnet,  and  the  margodes,  or  opaque, 
argillaceous,  teflellated  borax ;  the  muria,  or  fea-ialt, 
of  which  there  are  nine  fpecies,  as  the  faline,  or  fea-fofiil, 
fountain,  asd  hot-bath  fait ;  the  lapidofe,  or  Bononian 
ftone,  fparry  fluor,  or  Derbyshire  fpar,  &c/;  ahtmcth  or 
alum,  including  fix  fpecies,  as  the  native,  or  native  alunit 
plumofe.  Sec.  ;  foluble,  or  alum^flate,  ftone-alum,  or  cal- 
careous alum-ftone,  called  Roman  ohm;  apd  lapidofe,  to 
which  belong  the  fpatofe  alum,  or  falfe  amethyft,  the  gemma, 
pretiofa,  or  diamond,  ruby,  and  fapphire,  &c. ;  wtrklumf 
or  vitriol,  of  which  there  are  eight  fpecies,  as  the  fimple, 
or  thofe  of  iron,  of  copper,  and  of  zinc  ;  the  cnnikpound,  or 
triple  vitriol  of  iron,  zinc,  and  copper  ;  the  atramentarium, 
i.  e.  vitriols  mineralized  with  friable  ftone,  fuch  as  red  chal- 
citis,  grey  fory,  black  melanteria,  and  yellow  mify,  &c. ; 
and  the  lapidofe  or  fpatofe  vitriol  of  zinc. 

2.  Sulpbura,  or  inflammable  bodies,  flaming  and  odorous 
while  burning  ;  foluble  in  oil ;  and  dif^inguifhed  from  each 
other  by  theur  different  effedls  on  the  organs  of  fmell :  of 
this  order  there  are  five  genera,  vi%,  amhra,  or  ambergris, 
including  two  fpecies,  as  the  grey  and  the  brown  ;  fucemumi 
or  amber,  of  which  there  is  one  fpecies,  as  the  ele^ric 
amber,  and  the  varieties  of  diaphanous,  opaqu^,  yellow, 
brown,  and  that  which  includes  mfefis  ;  bitumen,  of  which 
there  are  ten  fpecies,  as  the  naphtha,  petroleum,  or  rock-oil, 
maltha,  or  Jew's  pitch,  mumia,  or  fevum  minerale,  af- 
phaltum,  or  foffile  pitch,  ampelites,  or  peat,  lithanthrax,  or 
common  coal,  or  fdiiftofe  bitumen,  gagas,  or  jet,  fuillum,  or 
calcareous  fetid  bitume«,  of  which  there  are  the  varieties  of 
compact,  granulated,  fquamofe,  and  cryftalline,  and  the 
hepaticum,  or  liver  bitumen  ;  pyrites,  w  lulphurs,  including 
feven  fpecies,  as  native*  fulphur,  orpiment,  cryftallized 
pyrites,  or  marcafite,  figrured  pyrites,  iron  pyrites,  copper 
pyrites,  of  which  there  are  thirteen  varieties,  and  aquofe, 
or  liver-coloured  pyrites  ;  and  arfenic,  comprehending  ^ght 
fpecies,  as  the  folid  teftaceous  arfenic,  the  fandaraca,  or 
red  arfenic  mineralized  with  fulphur;  the  arfenical  marcafite, 
thearfenicum  albicans,  or  arfenic  mineralized  with  iron,  ^c* 

3.  Metaiia,  or  metals,  which  are  (hinin^  heavy  bodies, 
fiifible  in  the  fire,  and  foluble  in  appropriated  acid  meo- 
ftrua ;  diftinguifhed  from  each  other  by  infpe^on  :  of  thia 
order  there  are  two  fubdivifions,  into  femi-metals  not  mal- 
leable, and  metals  malleable.  The  firft  fubdivifion  incliidet 
fix  genera,  vht.  hydrargyrum',  or  mercury,  of  which  there 
are  nve  fpecies,  as  virgin,  or  native  quickfilver,  cubic  cryf* 
tallized  quickfilver,  cinnabar,  with  the  varieties  of  lameilated« 
granulated,  and  cryftallized,  and  pyritical,  cupreous,  ftone 
mercury,  &c.  ;  mol^bdstnumf  wadd,  or  black-leadt  of  which 
there  are  three  fpecies,  as  plumbago,  or  black-lead,  or  wadd» 
or  fulphur  faturated'with  iron  and  tin,  manganefia,  or  black 
manganefe,  and  fpuma  lupi,  or  red  manganefe,  or  wolfram  ) 

^fiibium,  or  .antimony,  of  which  there  are  four  fpecies,  fuch 

^  as  native  regulus  ot  antimony,  cryftallized  ftibium,  fibrouSf 

or  common  antimony,  and  red  antimony  mineralized  with 

fulphur  and  arfenic ;  %me,  or  tutenag,  of  which  there  are 

eight  fpecies,  as  cryft^dUzed  zinc>  that  mio^caUzad  with 

fulphur 
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foiphiir  and  lead»  or  iroBy  that  mineralized  with  fulphuretted 
iron,  fibrofe  sine,  calamine^  or  ilone  zmcy  or  zinc  mixed 
with  martial  ochre^  blend  or  mock-lead,  or  black  jack,  or 
femi-teflellated  black  zinc,  and  red  zinc,  or  micaceous  liver- 
coloured  ztcc:  bifmuiufHy  or  bifmuth,  of  which  there  are 
four  fpecies,  as  native  bifmuth*  common  bifmuth,  minera- 
lized with  fulphur  and  arfenic,  martial  bifmuth,  and  bif- 
muth mineralized  with  fulphur  only :  and  cohaky  of  which 
there  are  four  fpecies,  as  cryftallized  cobalt  with  fulphur, 
arfenic,  and  iron,  cobalt  mineralized  with  arfenic  and  iron, 
pyriticofe  cobalt  and  (lag-cobalt. 

The  fecond  fubdivifion  comprehends  malleable  metals, 
and  of  thefe  there  are  fix  genera,  vis.  fiannum^  or  tin,  in- 
cluding four  fpecies,  as  crydallized  tin  or  tin-grains,  tin- 
ftone,  Tpatofe  tin,  &c.  ;  plumbum^  or  lead,  of  which  there 
are  ten  fpecies,  as  native  lead,  cubic  lead  cryftallized,  cubic 
lead  mineralized  with  fulphuretted  filver,  or  galena,  fti- 
biated  iead-ore,  greenifb  arfenical  lead-ore,  fparry  arfenical 
lead-ore,  &c. ;  ferrum,  or  iron,  including  twenty-feven 
fpecies,  as  native  iron  in  gprains,  cryftallized  iron,  fuch  as 
obey  the  magnet,  to  which  denomination  belong  fteel-grained 
iron-ore,  fine-grained  iron-ore,  common  iron-ore,  pyriticofe 
iron-ore,  talcy  iron-ore,  calcareous  iron-ore,  emery,  &c. ; 
fuch  as  do  not  obey  the  magnet,  of  which  there  are  red 
micaceotts  iron-ore,  blood-ftone,  red  blood-ltone,  fpar-like 
iron-orey  &c-  and  magnetical,  or  the  magnet ;  cuprum^  or 
copper,  of  which  there  are  fixteen  fpecies,  as  copper 
precipitated  upon  iron,  native  copper,  cryftallized  o&a- 
Ledral  copper,  pyriticofe  yellowifh-green  copper-ore,  py- 
liticofe  purple  copper-ore,  foft  pyriticofe  grey  copper- 
ore,  footy,  pyriticofe,  arfenical  copper-ore,  white  arfe- 
nical, pyriticofe  copper^ore,  indurated  ochraceous  red 
copper<<nre,  which  is  fometimes  liver-coloured;  fandy 
ochraceous  popper-ftone,  Rreen  and  blue  copper-flate,  lapis 
lazuli,  lapis  armenius,  or  blub  calcareous  copper-ftone,  mala- 
chitea,  or  green  gypfeous  copper-ftone,  nickel,  or  copper 
mineralised  with  fulphur,  arfenic,  and  iron,  &c. ;  arrentum^ 
or  filver,  of  which  there  are  nine  fpecies,  as  native  filver  in 
various  forms,  horn  filver-ore  fhining,  fubmalleable,  and 
Ibmewhat  diaphanous,  mineralized  with  fulphur  and  arfenic, 
glafs  filver-ore,  or  lead-coloured  malleable  filver-ore  mine- 
ralized with  fulphur,  red  iilver-ore  mineralized  with  fulphur 
and  arfenic,  white  fUver.ore  mineralized  with  arfenic,  cop- 
per, and  fulphur,  grey  filver-ore  mineralized  with  fulphur, 
antimony,  copper,  and  iron,  filver-ore  mineralized  with 
arfenic  and  iron,  filver-ore  mineralized  vrith  fulphur  and 
zinc,  and  footy  filver-ore  mineralized  with  arfenic  and 
copper ;  and/uirtfiR,  or  gold,  of  which  there  are  two  fpecies, 
as  native  gold,  found  in  various  forms,  as  in  thin  plates  or 
leaves,  folid,  or  in  thick  pieces,  and  a  cryftalline  form  ;  it 
ia  alfo  found  imbedded  in  quartz,  talc,  and  cinnabar,  and 
10  rivers  in  loofe  grains  and  lumps,  called  gold^du/l ;  and 
mi&eralized  pyritical  gold-ore. 

The  third  dafs  are  foffils,  which  are  bodies  originating 
firom  different  modifications  of  the  fubje6t6  comprehended 
in  the  preceding  clafles :  of  thefe  there  are  three  orders, 


I.  Peirjficataf  or  fuch  foffile  bodies  as  reprefent  in  figure 
certain  animals  or  vegetables,  or  parts  of  them*  The  true 
pctrifaAions  are  fuch  as  have  the  texture  and  organic  parts 
of  the  bodies  entirely  filled  up  with  ftony  particles,  either 
of  a  calcareous  or  flinty,  and  fometimes  marcafitical  nature : 
there  are  others  in  which  the  bodies  are  preferved  and  un- 
jdtered,  as  having  loft  only  the  animal  eluten :  others,  again, 
are  only  bodies  incruftated  with  ftaladtite,  or  calcareous 
laatter :  and  frequently  they  are  only  impre£Bon6  received 
JB  their  foft  fUte.     Of  this  order  there  are  eight  geaenu 
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vis.  zQoBtkuif  or  the  petrifaftions  of  mammalia,  including 
four  fpecies,  as  bones  of  men,  remains  of  the  rein-deer, 
foffil,  ivory,  and  tuftjuoife,  or  teeth  tgi6^ured  by  copper  : 
orfiithoUthuti  or  petrifa6iions  of  birds,  in  whole  or  in  part, 
and  of  their  nefts,  of  which  the  firft  fpecies  are  fcarce,  and 
are  ufually  ftala£litical  incruftations :  amphtboliihuSi  or  petri- 
fa^ions  of  amphibia,  of  which  there  are  fix  fpecies,'  as  of 
an  entire  tortoife,  of  a  toad,  of  the  fkeleton  of  a  crocodile,  « 
of  an  entire  ferpent,  of  various  nantes,  as  of  the  raia, 
balif^es,  &;c.  and  gloffopetrae,  or  fhafk's  teeth  :  tehthyolkbuif 
or  petrifa&ions  of  fifhes,  including  three  fpecies,  as  thofe 
of  entire  fkeletons,  with  the  fins  m  flate,  and  in  marble, 
and  the  bufonites,  or  grinding  teeth  of  the  wolf-fifh :  enio* 
molithw^  or  petrifactions  of  infe6ks,  including  three  fpecies, 
as  the  cancri  or  petrified  crab,  lobfter,  &c.  paradoxus,  or 
unknown  infe^,  petrified,  and  infers  iqcloied  in  amber,  . 
which  indeed  are  not  proper  petrifactions :  helmlntholiihusf 
or  petrifactions  of  worms,  including  twenty-four  fpecies,  at 
the  cornu  amnx>nis,  orthocerotes,  or  ftraight  nautuus,  ano* 
mites,  or  various  anomiae,  gryphites,  or  crow-ftone ;  Jew'a 
ftone,  fuppofed  to  be  fpines  of  echinites,  madrepores  of 
various  kinds,  entrochus,  ftar-ftones,  belemnites,  &c. ;  pby^ 
toUtbuSf  or  petrifactions  of  plants,  of  which  there  are  (even 
fpecies,  as  of  the  entire  plant  in  coal-flate,  of  ferns  in  flate, 
of  roots  in  nurble,  of  wood  in  various  flates,  as  of  lime* 
ftone,  agate,  flint,  fand^ftone,  and  flate ;  of  leaves  in  flate 
and  marole,  of  flowers  in  flate,  and  of  fruits  in  coal  ftrata, 
commonly  cones  of  the  pine,  nuts,  acorns,  &c. :  grapio* 
KthuSf  or  ftones  refembling  pictures,  including  eight  fpecies^ 
among  which  are  Florentine  marble  or  flate,  refembling 
ruins  ;  dendrites,  reprefenting  woods,  landfcapes,  &c.  arifing 
from  vitriolic  folutions  infinuated  between  the  plates  of  fiffile 
ftones,  or  in  marble. 

2.  Concreta^  which  are  fliriit  conglutinations  of  different 
kinds  of  earths,  whofe  fpeafic  dif^rences  arife  principally 
from  the  nature  of  the  component  parts :  of  this  order 
there  are  fix  genera,  vt%,  ealcuRf  or  animal  concretions,  in- 
cluding eight  fpecies,  as  the  ftone  in  the  kidney,  .or  bladder ; 
tartar  of  the  teeth,  of  the  lungs ;  bezoar-ftones,  formed  in 
the  abomafus,  or  fourth  ftomach  of  ruminating  animals ; 
sgagropila,  or  hair-balls,  formed  in  the  firft  ftomach ;  bile- 
ftones,  pearls,  and  crab's-eyes :  tartaric  or  vegetable  con- 
cretes, of  which  there  are  two  fpecies,  as  yeaft,  and  red 
and  white  tartar :  £titetf  or  concretions  within  the  cavity  of 
ftones,  of  which  there  are  the  true,  having  a  loofe  nucleuSf 
as  the  geodes  vrith  an  earthy  nucleus,  and  the  aquilinus 
vrith  a  uony  nucleus  $  and  the  fpurious,  as  the  hzmaohatest 
or  flinty  astites,  with  a  fixed  cryftalline  nucleus,  marble 
setites,  including  doe-tooth  fpar,  and  echinated  ctites,  in- 
cluding fluor  cryft w :  pumexy  or  concretions  by  means  of 
fire,  including  eight  fpecies,  fuch  as  black  flate  pumice* 
white  pumice  of  iron-furnaces,  red  copper  pumice,  foot* 
afhes  of  volcanoes,  Rhenifh  mill-ftone,  vitreous  pumice,  or 
black  and  green  Iceland  agate,  &c. :  JtalaShes^  or  concre* 
tions  by  means  of  air,  includinflr  twelve  fpecies,  as  vegetable 
incruftations,  drop-ftone,  folia  and  branched  marmoreous 
ftalaCtite,  folid  fpatofe  ftaladite,  red  fpatofe  ftalaCtite,  or 
zeolite,  &c. :  and  tophus^  or  concretions  in  water,  including 
twenty-two  fpecies,  of  which  there  are  the  metaUic  tophSf 
as  the  marly  toph-ftone,  the  tubular,  marly,  ochraceout 
toph-ftone,  the  fandy  ochraceous  fea  toph-ftone,  the  bog 
iron-ore  in  various  forms,  ^c. ;  and  the  fimple  tophs,  at 
alum  toph,  concretions  of  tea-kettles,  pea-ftone  of  hot 
fprings,  ofteocblla,  or  bone-binder,  folid  bl|ick  fchiftofe 
toph,  &c. 

3.  7>rr#,  or  earths,  which  are  foffile  fubftancei  not  con-  . 
glutioated,  but  ufually  in  a  flightly  coheriag  or  pulverized 
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itatt:  of  thii  order  there  are  fife  genera^  wz,  oeira,  or 
ochres,  or  earths  of  metals,  of  which  there  are  fiftaen  fpecies, 
fome  in  the  form  of  powder,  as  ochae  of  iron^  green  and 
blue  ochres  of  copper,  native  cerufs,  ochre  of  cobalt,  &c« ; 
and  others  plumofe,  or  germiaatin^  ochres,  as  copper  blue, 
or  plumofe  copper,  flowers  of  antimony^  plumofe  filver-ore, 
with  fulphuretted  antimony  and  arfenic,  ^c. ;  arenSf  or  fands, 
including  fourteen  fpecies,  as  fea-faad,  coloured  fands,  fand 
of  heaths,  fabulum,  or  common  fand,  micaceous,  or  glitter- 
ing or  writinfir  fand ;  g^dt  iron,  and  flint  (and,  &c. :  argUht^ 
or  clays,  boks,  and  marles,  including  twenty -one  fpecies, 
fome  fimple,  among  which  are  porcelain  clay,  tobacco-pipe 
clay,  China  porcelain  earth,  Lemnian  earth,  fuUer's-earth, 
tripoli,  or  rotten  ftone,  brick-clay,  potters*  clay,  boles  of 
different  colours^  &c. ;  others  mixed,  as  fermenting  clay, 
mark,  umbre,  marie  of  the  Nile,  &c. :  ealxt  er  chalk, 
comprehending  nine  fpecies,  fome  folnble  in  acids,  as  creta 
or  chalk,  mineral  agaric,  fliell-chalk,  or  mouldered  (hells, 
&c« ;  fome  not  foluble  in  acids^as  true  mineral  agaric,  g^- 
feous  gur,  or  lac  lunc  ;  and  others  granulated  or  fandy,  as 
alabafter,  chalk,  feluble  arenaceous  calx  of  the  ifle  of  Af- 
eeniion,  and  lenticular  granulated  calx  :  and  bumusy  or 
mould,  of  which  there  are  fourteen  fpecies,  as  the  impal- 
pable vegetable  mould,  common  black  mould,  depauperated 
mould  of  heaths*  fpongry  mould  of  marikes,  alpine  earth, 
turf,  mould  of  lakes*  or  mud  mould*  red  mould,  animal 
molded,  kc.  See  Linnsei  Syftema  Naturte,  tom.  iii.  1770, 
paffim ;  and  Pulteney's  General  View  of  the  Writings  of 
Linnsus,  1781,  p.  131—166. 

M.  Da  Cofta,  in  hia  Natural  Hiftory  of  Toflils,  1757, 
diftributes  ftones  into  four  general  clafles.  The  firft  clafs 
comprehends  thofe  ftones  wbich  are  found  forming  con- 
tinued ftrata,  coarfe,  harih,  and  rough,  of  a  lax  texture, 
•f  a  Tifible  grit  or  grain,  refembling  fand  in  form,  ufually 
immerfed  in  a  cenBtentitious  nutter,  of  little  brightnefs,  and 
fearcely  capable  of  any  polifli :  of  this  clafs  there  are  two 
genera,  m«  ftones  harfli  and  rough,  compofed  of  a  Tiiible 
grit,  not  of  a  laminated  ftrudure,  and  fplittiu^  equally  in 
any  diredion,  caUed  p/aJvria  by  Hill,  of  which  there  are 
the  alkaline  fand-ftones,  as  the  Pbrtland^ftoae,  free-ftone, 
lee. ;  fand-ftones  not  aded  on  by  acids,  as  the  whet- 
ftone,  filtrum,  miU-ftone,  grind-ftone,  &c. ;  and  fand-ftones 
imperfe6Uy  defcribed  by  authors;  and  ftones  harfh  and 
rough,  compofed  of  a  vifible  grit,  of  a  laminated  ftrudure, 
and  fplitting  only  horizontally,  or  into  plates.  See  Flag. 
See  alfo  each  ftone  refpedively. 

The  fecond  clafs  includes  ftones  that  are  found  forming 
continued  ftrata,  of  a  clofe,  folid,  fmooth  texture,  or  com- 
pofed of  no  Tifible  grit,  and  generally  deftitute  of  bright- 
nefs, though  in  lome  degree  capable  of  a  polish :  of  this 
dafs  there.are  two  genera,  viz.  ftones  of  a  clofe  folid  tex- 
ture, of  a  plain  uniform  ftrudure,  and  fplitting  with  equal 
eafe  in  any  dire£kion,  diftributed,  according  to  their  colours, 
into  Mack,  white,  a(h,  and  grey,  red,  brown,  blue,  green, 
and  variegated,  each  of  which  is  again  fubdividedinto  alka- 
line ftones,  and  thofe  which  are  not  a6ked  upon  by  acids, 
comprehending  the  Purbeck-ftane,  oil-ftone,  &c.  and  ftones 
called  dates. 

The  third  clafs  comprehends  marbles  and  marmoroidae. 

The  fourth  dafs  includes  the  marmoro-profera,  the  gn^ 
nites,  and  the  porphyries.     See  Fossils. 

For  an  account  of  the  modern  fyftems  of  geology,  fiee 
Rock,  Strata,  and  System  of  Geology. 

In  the  fequel  of  this  article,  we  fliall  confider  ftone  as 
applicable  to  archite^ure  and  fculpture. 

Stone  /or  ArMkBwre  and  Sculptmre.  The  application 
of  ftoae  to  the  conifaindkioB  of  bouiesy  appears  to  haic  been 


almoft  coeval  with  the  eftabliihment  of  civilized  focieties. 
The  advantages  which  ftone  poifefles  over  wood,  in  hard- 
nefs,  ftrength,  and  its  capability  of  refifting  the  adion  of 
fire,  would  naturally  dired  thofe  tribes  or  nations  that  re- 
fided  in  countries  where  ftone  was  plentiful,  to  employ  it 
in  architedure.  Thus  we  find  in  America,  where  the 
human  race  was  in  its  rudeft  ftate,  no  fooner  were  men  col> 
lefted  in  large  bodies,  under  the  kings  of  Mexico  and  Peru, 
than  they  began  to  build  houfes  of  ftone. 

In  Aifyria,  where  one  of  the  firft  great  monarchies  was 
founded,  the  people  were  deprived  of  the  ufe  of  ftone,  the 
ffround  being  formed  to  a  great  depth  of  alluvial  foil 
bro'ttght  down  by  the  rivers  Tieris  and  Euphrates.  To 
overcome  this  difficulty,  they  made  artificial  ftone,  by  bak- 
ing fquare  noAfles  of  clay  in  the  fun.'  Bricks  formed  in 
this,  or  in  any  other  manner,  are  properly  artificial  ftones, 
and  have  been  formerly  uied  to  fupply  the  abfence  of  natural 
ftone,  by  the  Egyptians,  the  Aftyrians,  and  the  Romans,  as 
well  as  by  the  moderns. 

In  the  choice  of  different  ftones  for  public  or  private 
edifices,  the  contiguity  of  certain  ftones,  and  the  eafe  with 
which  they  could  be  obtained  and  worked,  would  be  firft 
attended  to,  particularly  in  the  eariy  periods  of  architec- 
tural fcience :  but  there  cannot  be  a  doubt  that  durability 
and  beauty  were  foon' regarded  as  effential  qualities  of  build- 
ing'ftone,  and  thofe  ftones  which  poffeffed  thefe  properties 
in  a  remarkable  degree*  were  fought  for  with  great  afl£duity, 
and  conveyed  to  diftant  countries  at  a  great  expence. 

Such  was  the  care  of  the  ancients  to  provide  durable 
materials  for  their  public  edifices,  that,  had  it  not  been  fin* 
the  defolating  hands  of  modern  barbarians,  and  the  in- 
evitable deftrudion  attendant  on  warfare*  many  of  the 
temples  and  other  public  works  of  the  Greeks  and  Romans 
would  have  remained  perfedk  to  the  prefent  day,  uninjured 
by  the  aftioa  of  the  elements  during  a  period  of  more  than 
aooo  years. 

On  the  contrary,  in  modem  Europe,  and  particularly  in 
Great  Britain,  there  is  fearcely  a  public  building  of  recent 
date  which  will  be  in  exiftence  a  thoufand  years^  hence. 
Many  of  the  moft  fplendid  works  of  modem  arclutedure 
are  haftening  to  decay,  in  what  may  be  juftly  caDed  the 
very  infancy  of  their  exiftence,  if  compared  with  the  date 
of  public  buildings  that  remain  in  Italy,  in  Greece,  in 
Egypt,  and  the  Eaft.  This  is  remarkably  the  cafe  with 
the  three  bridges  of  London,  Weftminfter,  and  Black- 
friars,  the  foundations  of  which  bepin  fpeedUy  and  vifibly 
to  periik  in  the  very  life>time  of  their  founders.  The  fame 
oblervation  is  applicable  to  Somerfet-houfe,  and  many  other 
public  buildings  in  London ;  the  fine  chift'elling  of  the  ah» 
reBevo  figures  having  already  difappeared  by  the  a^on  of 
the  elements  mouldering  away  the  ftone.  The  moft  care- 
lefs  obferver  may  notice,  that  this  eSc6t  is  more  rapidly 
taking  place  in  iome  ftones  than  in  others  in  each  of  thefe 
buildmgs,  though  they  are  all  of  Portland  ftone,  a  calcareous 
ftone,  called  roe-ftone  by  mineralogifts*  and  obtained  fixMn 
the  ifle  of  Portland. 

We  have  reafon  to  know*  that  very  little  attention  was 
paid  to  the  fele^tion  of  the  ftones  during  the  building  of 
Somerfet-houfe;  and  the  damaged  ones*  or  thofe  which 
contained  hollows  lined  with  clay,  were  not  rejedked*  but 
the  hollows  were  filled  up  with  mortar.  No  foft  calca- 
reous ftone,  fuch  as  Portland  ftone,  can  be  very  durable  in 
a  climate  like  that  of  England*  where  it  muft  be  expofed 
to  the  action  of  finequent  rain ;  and  for  the  foundation  of 
brides,  fearcely  any  ftone  could  be  more  unfit. 

T%e  qualities  requifite  for  building-ftone  in  bridges  or 
witer*works,  are  bardnefs*  tesacity*  and  compaftnefs*  with 
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the  property  of -refiftine  the  decon^ofing  effefts  of  water 
and  the  atmofphere.  &fide  the  ftieneth  necef&ury  to  fup- 
port  their  own  weight  in  fuch  buildings*  they  may  alio 
have  to  reiid  the  impetus  of  floating  bodies,  and  particularly 
oi  large  maiTes  of  ice.  Thofe  ftones  which  are  the  hardeft* 
are  not  precifely  thofe  which  have  the  moft  tenacity  or 
toughnefs,  of  which  we  have  a  famihar  illuftration  in  com- 
mon lime-ftone  and  glafs ;  the  latter,  though  much  harder, 
is  far  more  eafily  frangible  than  the  former. 

In  public  national  buildings,  intended  to  preferve  the 
memory  of  the  ages  in  which  they  were  conftru6^ed,  and  to 
perpetuate  the  ftate  of  the  arts  at  the  period  of  their  erec- 
Uon^  beilde  the  properties  which  enfure  durability,  we 
require  a  certain  degree  of  beauty  in  the  ftone  itfelf. 

The  caufes  that  accelerate  the  decay  and  deftrufdon  of 
ftone  in  buildings,  are  nearly  the  fame  with  thofe  which  oc- 
cafion  the  deftrudion  or  wear  of  rocks  on  the  furface  of  the 
globe :  they  may  be  clafled  into  two  kinds,  thofe  of  de- 
compofition,  and  thofe  of  difintegration.  By  the  former, 
a  chemical  changre  is  effeded  in  the  ftone  itfelf;  by  the 
latter,  a  mechanical  divifion  and  feparation  of  its  parts. 
The  decompofition  takes  place,  when  the  ftone  contains 
parts  that  are  more  or  lefs  foluble  in  water,  or  which  enter 
into  combination  with  oxygen  or  acids.  To  have  a  diftin£b 
idea  of  the  decompofition  of  ftones,  we  muft  firft  confider 
the  eleoientary  parts  of  which  they  are  compofed :  thefe 
are  either  filex,  alumine,  or  lime,  (fee  Silbx,  Alumine, 
and  Limb,)  to  which  we  may  add  magnefia,  which,  though 
of  more  rare  occurrence,  enters  largely  into  the  compofition 
of  ferpentine  and  fome  lime-itones.  Iron,  in  different  ftates 
of  ozydation,  and  in  different  proportions,  enters  alfo  into 
the  compofition  of  almoft  all  ftones,  and  is  frequently  an 
important  aoent  in  their  decompofition.  The  different 
kinds  of  building-ftones  may,  therefore,  be  claffed  as  fili- 
oeoiis,  argiUaceoua,  calcareous,  and  magnefian. 

Of  theie,  the  fiUoeous  are  the  leaft  liabte  to  decompofition ; 
fikz  bemg  infoluble  in  water,  or  any  of  the  acids,  except 
the  fluoric,  which  is  never  found  in  a  free  ftate.  Stones 
oompofed  almoft  entirely  of  filex,  if  compaA,  may  be  con- 
fidered  as  the  moft  durable ;  but  they  are  frequently  brittle, 
and  extremely  difficult  to  work.  When  the  filex  is  c6m. 
faiDed  with  a  certain  portion  of  alumine,  as  in  fome  horn- 
ftone  and  jafper,  it  conftitutes  a  ftone  which  may  be  re- 
garded as  imperifhable,  when  compared  with  the  duration 
of  ftates  and  empires.  Such  ftones  frequently  contain  im- 
bedded cryftals  of  quartz  and  felfpar,  and  are  then  deno- 
minated  porphyries.  Porphyry,  with  a  compa6k  fUiceous 
bafe  of  homftone  or  jafper,  is  far  more  durable  than  granite, 
and  is  peculiarly  appropriate  for  columns  or  obelifks,  def- 
tined  to  tranfmit  the  events  of  former  times  to  diftant  ages 
of  the  world.  Some  porphyries  are  alfo  very  beautifril,  and 
take  a  high  polifh. 

Granite  (fee  Cranite)  is  a  compound  filiceous  rock, 
which  varies  much  in  the  proportion  oi  its  conftituent  parts ; 
and  its  degrees  of  induration.  Compared  with  many  rocks, 
graxiite  may  be  confidered  as  forming  a  durable  building- 
ftone ;  but  thofe  granites  that  contain  much  white  felfpar, 
and  only  a  fmall  portion  of  quartz,  like  the  greater  part  of 
the  granites  of  Cornwall  and  Devonfhire,  are  liable  to  de- 
compofition and  difintegration  much  fooner  than  many  of 
the  Scotch  granites,  in  which  the  quartz  is  more  abundantly 
and  equally  diffeminated.  In  the  feledtion  of  granite  in 
Cornwall  and  Devonfhire,  the  preference  is  given  to  that 
which  can  be  raifed  in  the  largeli  blocks,  and  worked  with 
the  greateft  eafe ;  and  for  common  purpofes,  or  for  paving 
ftones,  it  may  anfwer  very  well;  but  for  the  foundations 
and  piers  of  bridges,  the  harder  granite  will  be  found  much 


more  durable.  The  prefent  ftate  of  Cornwall  proves  the 
rapid  diimtegration  and  decay  of  its  granite  rocks.  The 
felfpar  in  that  granite  contains  a  large  portion  of  potafs,  and 
to  this  its  more  rapid  decompofition  may  be  principally 
afcribed.  The  naval  .hofpital  of  Plymouth  (an  eftabUfh- 
ment  which  does  honour  to  the  country)  is  buUt  of  Cornifh 
or  Devonfhire  granite,  which  appears  to  have  been  well 
felefted.  It  has  been  ereded  about  70  years,  and  exhibits 
no  fymptoms  of  decay,  except  in  the  columns  forming  the 
colonnade  in  front  of  each  building :  here,  on  their  more 
expofed  fides,  we  have  obferved  the  fetipar  to  be  difinte- 
grating,  and  lichens  have  aheady  attached  their  roots  to 
lorae  parts  of  the  furface. 

With  granite  may  be  claffed  all  granitic  rocks  containing 
a  large  portion  of  filiceous  earth,  particularly^  fienite.  (See 
SiBNiTE.)  This  rock  was  extenfively  quarried  by  the 
Egyptians  at  Sienna,  in  Upper  Egypt,  and  afterwards  by 
the  Romans ;  and  many  works  conftru6ted  of  this  ftone, 
preferve  the  marks  of  the  chiffel  frefh  to  the  prefent  day. 
Of  the  rocks  here  enumerated,  we  have  abundance  m  various 
parts  of  the  Britifh  empire ;  and  in  the  conftru^on  of  na- 
tional works,  the  fele6tion  of  the  ftone  fhould  not  be  left  to 
the  difcretion  of  architeds,  few  of  whom  have  made  mine- 
ralogy any  part  of  their  ftudies.  Many  of  the  fand-ftones, 
in  what  are  called  the  fecondary  ftrata,  are  compofed  of 
grains  of  filex ;  and  where  thefe  are  united  by  a  filiceous 
cement,  they  are  almoft  as  durable  as  granite.  In  filiceous 
fand-ftones,  the  coarfenefs  or  finenefs  of  the  grains  is  of  far 
lefs.  importance  than  the  fubftance  by  which  they  are  united. 
Thofe  which  are  united  by  ferruginous  clay,  are  very  liable 
to  perifh  by  expofure  to  the  atmofphere.  Some  fuiceous 
fand-ftones  appear  to  be  of  alluviu  formation,  and  have 
their  parts  fo  loofely  cemented,  that  they  are  quite  unfit  for 
architedure :  fuch  is  the  fand-ftone  rock  on  which  the  (own 
and  caftle  of  Nottingham  are  built.  In  the  feries  of  ftrata 
which  alternate  with  coal,  there  are  confiderable  beds  of  fili- 
ceous fand-ftone,  which  vary  much  in  their  quality ;  fome 
containing  a  large  portion  of  clay  and  iron,  others  being 
almoft  purelv  filiceous.  Of  the  latter  kind  are  fome  of  the 
loweft  beds  m  Yorkfhire  and  Derbv(hire,  which  have  been 
denominated  mill-ftone  grit,  being  lormerly  ufed  for  coarfe 
miU-ftones.  Kirkftall  abbey,  near  Leeds,  is  built  of  this 
ftone  :  it  is  now  a  ruin,  but  the  ftones  which  remain 
are  perfed,  and  preferve  their  angular  fharpnefs  as  frefh 
as  if  they  had  been  recently  worked,  though  fix  hun- 
dred years  have  elapfed  fince  the  erection  of  this  building. 
There  is  a  quarry  of  fimilar  ftone  in  the  neighbourhood, 
extenfively  worked  at  prefent.  It  may  be  proper  to  ob- 
ferve,  that  in  all  quarries  of  fand-ftone,  the  ftrata  vary  con- 
fiderably  in  their  power  of  refifting  the  effeds  of  the 
atmofphere.  Some  ftrata  are  marked  with  ftripes  and  veins, 
and  thefe  are  frequently  found  to  be  more  perifhable  than 
the  general  mafs  of  the  ftone.  We  have  known  fuch  ftones 
preferred  for  the  fronts  of  buildings,  on  account  of  their 
fuppofed  beauty ;  but,  in  the  'courfe  of  a  very  few  rears, 
the  coloured  parts  began  rapidly  to  decay,  by  the  a&ion  of 
water  on  the  iron,  which  thefe  parts  contain  more  abun- 
dantly than  the  reft  of  the  ftone.  From  what  has  been 
ftated,  it  may  be  feen  that  ftones,  which  are  purely  filiceous, 
are  of  all  others  the  leaft  liable  to  decompofition  ;  but  where 
there  is  an  admixture  of  filex  with  different  fubftances,  great 
fkill  is  required  in  their  feledion  for  durable  architefture. 
Some  diredions  for  the  choice  of  fuch  ftones  will  be  fuble- 
quently  given. 

Argillaceous  ftones,  or  thofe  which  contain  in  their  com- 
pofition a  confiderable  portion  of  clay,  are  generally  found 
to  contain  alfo  a  large  portion  of  iron.     This  metal  appears 
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to  baft  a  greater  a&oity  for  ar^  or  clay  tlian  for  any  other 
earthy  and  is  frequently  combined  with  argtUaceouB  ftones 
in  the  proportion  of  one-fourth  of  the  whole  maff .  The 
iron  is  frequently  in  the  ftate  of  black  oxyd,  and  in  this 
ftate  rapidly  combines  with  a  largrer  portion  of  oxygen, 
when  ezpoled  to  the  atmofpherey  and  thus  occafions  the 
furface  of  the  itone  to  fwell  and  (hiver  away.  We  have 
feen  ftones  of  this  kind  in  their  native  beds,  fome  hundred 
feet  under  the  furface,  fo  extremely  hard  that  they  refifted 
the  point  of  the  pick,  and  could  only  be  removed  by  blad- 
ing ;  yet  when  the  fame  ftone  was  expofed  for  fome  months 
to  the  air,  it  became  foft,  and  fhivered  into  fmall  pieces. 
It  rarely  happens  that  builders  or  engineers  have  fufficient 
mineraloglcal  fcience,  to  enable  them  to  anticipate  the 
changes  which  will  be  effected  by  air  and  moiiture  on  the 
materials  they  fele6i.  The  lofs  which  this  ignorance  has 
occafioned  in  the  conftruAion  of  many  public  works  is  well 
known.  A  remarkable  inftance  of  this  kind  took  place  a 
few  years  iince  in  Paris.  A  gentleman  was  walking  with 
an  eminent  mineralogift  in  one  of  the  newly  ere6ied  public 
edifices.  They  were  particularly  ftruck  with  the, appear- 
ance of  fome  large  columns  that  fupported  the  roof.  On 
a  clofer  infpedlion,  the  mineralogilt  predided  that  they 
would  perifh  in  lefs  than  three  years.  About  ten  months 
afterwards,  the  gentleman  had  occaiion  to  pafs  through  the 
fame  buildingi  and  obferved  workmen  were  then  removing 
the  columns,  and  replacing  them  with  a  different  ftone ;  the 
decay  having  been  fo  rapid,  as  to  render  their  removal 
neceflary. 

In  forming  the  tunnel  of  the  Huddersfield  canal,  in  York* 
{hire,  through  Pule  Mofs,  a  lofty  mountain  three  miles  in 
breadth,  the  workmen,  in  one  part,  had  to  cut  through  a  dark 
argillaceous  ftone,  fe  extremely  hard,  that  they  were  obliged 
to  remove  it  by  blafting.  On  account  of  its  hardnefs  and 
compa6lnefs,  it  was  deemed  unneced'ary  to  wall  the  paflage 
in  the  part  which  was  cut  through  this  bed ;  but  in  a  few 
months  after  the  accefs  of  air,  it  (hivered  and  fell  in,  and  the 
removal  and  repair  occafioned  much  delay  and  expence. 
Many  bafaltic  rocks,  which  are  almoft  as  hard  as  flint  in  their 
native  beds,  on  expofure  to  air  or  moifture,  are  foon  covered 
with  a  brown  incruftation,  which  penetrates  deeper  and 
deeper  into  the  ftone,  till  the  whole  is  reduced  to  a  (oft  pul- 
verulent ma(s :  this  is  occafioned  by  the  rapid  abforption  of 
oxygen,  the  iron  in  the  bafalt  being  in  a  low  ftate  of  oxy- 
genatipn. 

On  this  account,  bafaltic  ftones  are  ill  fuited  for  durable 
architecture,  though  there  are  fome  ftones  of  this  clafs  which 
appear  more  perfedly  vitrified,  and  refill  the  action  of  the 
atmofphere  for  ages.  This  is  alfo  the  cafe  with  lavas  which 
are  nearly  allied  to  bafalt :  fome  lavas  rapidly  decompofe  and 
form  a  fertile  foil,  others  remain  unchanged  for  centuries. 
In  all  ftones  called  argillaceous,  the  quantity  of  alumine,  or 
pure  clay,  is,  in  fad,  generally  lefs  than  that  of  the  other 
earths.  Alumine  or  clay,  when  pure,  is  foft  and  unduous, 
and  abforbs  more  than  2^  times  its  own  weight  of  water. 
It  communicates,  in  a  greater  or  lefs  degree,  its  own  proper- 
ties to  ftones,  where  it  is  combined  in  the  proportion  of  from 
20  to  30  per  cent*  The  properties  of  clay  are  loft  by  vitrifi- 
cation, or  by  expofure  to  a  ftrong  heat,  as  we  may  obferve 
in  the  procefs  of  bnck-making.  In  the  Weft  Riding  of 
Yorkfhire,  it  is  frequently  the  practice  to  mend  the  roads 
with  argillaceous  fand-ftone  ;  but  it  is  foon  reduced  to  mud : 
to  prevent  which,  it  is  piled  in  heaps,  with  alternate  layers  of 
coal,  and  burned  before  it  is  laid  upon  the  roads  :  this  makes 
it  more  durable,  but  the  heat  is  feldom  fufticiently  powerful 
to  vitrify  the  ftone,  and  the  roads  frequently  want  repair. 
The  remains  of  vitrified  forts  in  fome  parts  of  Scotland, 


prove  that  the  North  Britons  were  acquainted  with  the  do^ 
rability  imparted  to  argillaceous  ftones  by  expofure  to  great 
heat.  In  fituations  at  a  great  diftance  from  durable  buildttig' 
ftone,  it  would  be  advantageous  to  have  the  bricks  employed 
in  the  conftru6iion  of  bridges  expofed  to  a  greater  degree 
of  heat,  and  vitrified  on  the  furface.  This  may  be  more 
eafily  efiPefked  by  a  mixture  of  calcareous  earth  with  the 
clay. 

Calcareous  ftones  include  all  the  different  kinds  of  lime-ftone, 
from  tbtt  moft  cryftalline  marble,  to  chalk  and  calcareous 
fand-ftone.  Of  marbles,  there  is  an  almoft  infinite  variety  ; 
indeed  every  variety  of  lime- ftone  that  admits  of  a  good  po« 
lifti  is  denominated  marble.  (See  Marbl£.)  The  lime-ftones 
or  marbles  that  occur  in  primitive  mountains,  among  blocks 
of  granite,  gneifs,  and  mica-flate,  are  generally  the  moft  dur- 
able, as  they  are  highly  cryftalline ;  and  many  of  them  con- 
tain a  confiderable  portion  xA  filiceous  earth,  which  com- 
municates a  greater  decree  of  hardnefs  to  fuch  marble* 
Though  calcareous  earth  is  in  a  certain  degree  foluble  in 
water  and  carbonic  acid,  yet  in  its  moft  indurated  ftate,  as 
in  primitive  marbles,  the  adion  of  the  atmofphere  produces 
little  change  in  the  courfe  of  centuries ;  but  when  expofed  to 
the  conftant  a6iion  of  water,  the  decompofition  is  more  rapid. 
Thofe  marbles  whicKare  the  moft  uniform  in  their  texture, 
which  poiFefs  the  greateft  degree  of  fpecific  gravity  and 
hardnefs,  and  which  will  receive  the  higheft  pohfh,  are  thofe 
which  will  prove  the  moft  durable.  There  is  another  teft 
applicable  to  marbles,  and  all  ftones  purely  calcareous,  which 
aftbrds  no  bad  proof  of  their  durabihty. 

Let  a  given  weight  of  different  marbles  be  cut  into  cubes, 
or  any  otner  regular  figure,  and  immeried  in  dilute  muriatic 
acid  of  the  fame  degrjse  of  ftrength :  that  marble  which 
difliulves  moft  flowly,  will  be  the  leaft  liable  to  decay. 

Some  lime-ftones  confift  of  calcareous  earth,  combined 
with  a  confiderable  portion  of  magnefia :  the  primitive  lime- 
ftones  which  contain  this  earth  have  a  milky  whitenefs.  All 
lime-ftones  of  this  kind  difiblve  very  flowly  in  acids ;  and  fuch 
of  them  as  pollefs  the  other  properties  of  hardnefs,  and  an 
uniform  texture,  may  be  confidered  as  the  moft  durable  of 
all  marbles.  The  importance  of  an  uniform  texture  is  evinced 
in  the  different  durability  of  the  Parian  and  the  Pentdic 
marbles.  They  were  both  extenfively  employed  by  the 
fculptors  and  architeds  of  ancient  Greece.  In  the  age  of 
Pericles,  the  preference  was  g^ven  to  the  latter.  The  Par- 
thenon was  built  entirely  of  marble  from  mount  Pentelicus 
(Pentelic  marble),  near  Athens.  Many  of  the  Atheixian 
ftatues,  and  the  temples  of  Ceres  or  Eleufis,  were  of  this 
marble.  The  preference  arofe  from  its  fuperior  whitenefs, 
and  probably  from  its  vicinity  to  Athens.  It  is  remarked 
by  Dr.  Clarke  (Travels,  vol.  iii.),  that  while  the  works  exe- 
cuted in  Parian  marble  remain  perfeft,  thofe  of  Pentelic 
marble  have  been  decompofed,  and  fometimes  exhibit  a  fur- 
face as  earthy  and  rude  as  common  lime-ftone.  This  is  prin- 
cipally owing  to  veins  of  extraneous  fubftances  which  inter- 
fed  the  Pentelic  quarries,  and  which  appear  more  or  lefs 
in  all  the  works  executed  in  this  kind  of  ftone.  The  Parian 
marble  has  fome  what  of  a  waxy  appearance  when  poli  filed  ; 
it  hardens  by  expofure  to  the  air ;  it  receives  with  arcuraey 
the  moft  delicate  touches  of  the  chiifel,  which  it  retains  for 
ages,  with  the  mild  luftre  of  the  original  polifii.  The  Medi- 
cean  Venus,  the  Diana  Venatrix,  the  colofl'al  Minerva 
(called  Pallas  of  Veletri),  and  the  Juno,  called  Capitolina, 
are  of  Parian  marble.  The  Parian  tables  at  Oxford  are  alfo 
of  this  ftonew  Of  the  marbles  of  South  Britain,  thofe  of 
Devonfiiire  are  by  far  the  moft  beautiful ;  for  the  Anglefea 
marble,  as  it  is  called,  is  principally  pure  ferpentine  (fee 
Serpentine)  \  though  it  is  claiied  by  profeflbr  Jamclon> 
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"in  the  late  edition  of  his  Mineralogy,  with  granular  lime- 
ilone.  Tb^  Devon  (hire  marbles  have  fcarcelv  been  noticed 
by  mineralogiftS)  but  many  of  theAt  pofleU  a  degree  of 
beauty  fcarcely  inferior  to  any  of  the  foreign  marbles,  par- 
ticularly thofe  of  Babicomb.  They  are  veined  and  fpotted 
with  a  variety  of  colours,  from  a  bright  red  to  a  beautiful 
dove-colour,  and  are  fufceptible  of  a  very  high  polifh.  The 
altar,  and  the  interior  of  lord  Chfford's  elegant  chapel  at 
Ugbrook,  near  Chudleigh,  are  executed  in  this  marble,  which 
may  vie  with  the  raoft  coftlv  marbles  of  Greece  or  Italy. 
Tfa^  great  national  work  called  the  Break-Water,  at  Ply- 
mouth, is  formed  of  blocks  of  Devonfhire  marble  :  it  is  an 
artificial  mole  of  vaft  extent,  intended  to  form  a  b^iy,  where 
our  largeft  fleets  may  ride  in  faFety.  The  marble  is  pro- 
cured at  Cat  Down  quarries,  clofe  to  the  water's  edge,  from 
whence  it  is  conveyed  in  boats  about  two  miles,  and  thrown 
into  the  fea.  The  blocks  are  raifed  of  vait  dimenfions  by 
blafting,  and  from  their  hardnefs  and  fize  may  relift  the  de- 
ooropofing  effeds  of  fea-water  for  agres,  particularly  if  the 
weftem  fide  (hould  get  a  covering  of  fand.  The  contiguity 
of  the  ftone  neceffarily  determined  the  choice  where  fome 
million  tons  were  wanting  to  complete  the  work,  but  there 
cannot  be  a  doubt  that  the  granite  of  Cornwall  would  have 
made  a  more  durable  barrier. 

Among  the  fecondary  lime-ftones,  there  are  fome  which 
contain  a  confiderable  quantity  of  magnefia,  particularly  in 
the  counties  of  Nottingham,  York,  and  Durham.  Tnefe 
Kme-ftones  have  genendly  a  yellowifli  colour  :  they  diflblve 
fiowly  in  acids,  and  form  a  very  durable  flone  for  architec- 
ture.    York  Minfter  is  faid  to  be  built  of  this  ftone. 

The  roe-itone,  particularly  that  of  Portland  and  Bath, 
is  very  extenfively  employed  in  architedure :  it  can  be 
worked  with  great  eafe,  and  has  a  light  and  beautiful  ap- 
pearance ;  but  it  is  porous,  and  poflefTes  no  great  durability, 
and  (hoald  not  be  employed  where  there  is  much  carved  or 
ornamental  work,  for  the  fine  chiflelling  is  foon  effaced  by 
the  aflion  of  the  atmofphere.  On  account  of  the  eafe  and 
cheapnefs  with  which  it  can  be  carved,  it  is  much  uled  by 
our  Englifh  architects,  who  appear  to  have  little  regard  for 
futurity. 

The  chapel  of  Henry  VII.  affords  a  lamentable  proof 
of  the  inattention  of  the  architect  to  the  choice  of  the  ftone. 
All  the  beautiful  ornamental  work  of  the  exterior  had 
mouldered  away  in  the  fliort  comparative  period  of  three 
hundred  years :  it  has  recently  been  cafed  with  a  new  front 
of  Bath  ftone,  in  which  the  carving  has  been  correfily  copied ; 
but  from  the  nature  of  the  ftone,  we  may  prediA  that  its 
duration  will  not  be  longer  than  that  of  the  original.  Pro- 
bably the  archited  was  limited  by  contrail,  which  precluded 
the  ufe  of  a  more  durable,  but  more  coflly  ftone.  Portland,  as 
well  zfi  Bath  (lone,  varies  much  in  its  quality  ;  and  we  think 
greater  attention  was  paid  to  its  fele^ion  in  the  conftriidion 
of  St.  Paul's  church,  than  in  many  of  the  modem  edifices 
built  of  this  ftone.  Though  we  have  obferved  many  ftones  in 
the  upper  part  of  the  building  mouldering  away,  yet,  on  the 
whole,  it  is  lefs  injured  by  the  weather  than  Somerfet-houfe. 
In  buHdings  conftrufted  of  this  ttone,  we  may  frequently  ob- 
Icrve  fome  of  the  ftones  nearly  black,  and  others  prefenting 
a  white  clean  furface.  The  black  ftones  are  thofe  which 
are  more  compaft  and  durable,  and  preferve  their  coating  of 
fmoke :  the  white  ftones  are  decompofing,  and  prefenting  a 
freih  furface,  as  if  they  had  been  recently  fcraped.  This 
effe6i  is  ftrikingly  exhioited  in  the  columns  of  Somerfet- 
houfe,  in  which  black  and  white  ftones  may  be  feen  alter- 
nating in  the  fame  column. 

Some  of  the  lower  beds  of  chalk  are  occafionally  ufed  for 
bnilding-ftonei  though,  from  its  loofe  texture,  it  cannot 


pofTefs  great  durability.  We  have  feen  the  cloifters  of  Weft- 
minfter  Abbey  repaired  with  a  ftone  of  this  kind,  fo  foft 
as  to  yield  to  the  nail ;  and  on  inquiring  of  the  workmen 
why  they  made  ufe  of  fuch  a  material  ?  the  reply  was,  "  the 
cheapnefs  of  the  cutting." 

Alabafter  or  gypfum  is  fometiraes  employed  for  orna- 
mental architefiure.  Th^  liame  alabafter  is  alfo  given  to 
ftalaAitical  lime-ftone.  (See  Stalactite.  )  This  variety  of 
hme-ftone  poffeffes  nearly  all  the  properties  of  granular 
lime-ftone.  The  gypfum  alabafter  is  a  fulphate  of  hme,  and 
pofl'efles  a  confiderable  degree  of  folubility  in  water.  Dr. 
Watfon,  in  his  Chemical  Efl'ays,  ftate^,  tha:t  he  fufpended 
two  ounces  of  this  ftone  in  a  pail  of  vrater  forty -eight  hours, 
changing  the  water  feveral  times,  and  fpund  at  the  end  of^ 
that  time  it  had  loft  one-thirtieth  part  of  its  weight.  From 
the  folubility  of  gypfum,  it  is  obvioufly  improper  for  any 
purpofe  where  it  is  to  be  expofed  to  tne  adion  of  rain  or 
water. 

Of  the  magnefian  ftones,  there  is  only  one' applicable  to 
purpofes  of  archite^ure ;  this  is  ferpentine,  which  has  been 
ftilly  defcribed  under  that  article. 

The  difintegrating  caufes  to  which  building-ftones  are 
expofed  are  moifture,  variation  of  tenvperature,  and  vege- 
tation :  the  adion  of  thefe  is  diftind  from  that  of  decom- 
pofition.  The  earths  which  are  not  foluble  in  water  &re 
capable  of  being  mechanically  fufpended  in  it,  when  mi- 
nutely divided.  A  drop  of  water,  conftantly  running  along 
the  hardeft  ftone,  marks  its  path  by  cutting  a  furrow  in  the 
furface,  according  to  the  well-known  adage : 

^*  Gutta  caveat  lapidem  non  vi  fed  faepe  cadendo.'' 

This  caufe  is,  however,  flow,  compared  with  others 
which  are  conftantly  operating.  Water  infinuates  itfelf 
into  the  minute  pores  and  crevices  of  ftones,  and  being  ex- 
panded by  variation  of  temperature,  and  particularly  by 
fi-oft,  breaks .  af under  the  hardeft  ftone,  or  fhivers  off  a 
portion  of  the  furface.  Thofe  ftones  which  have  a  lami- 
nated ftrudlure  are  moft  liable  to  be'  injured  by  the  effe6i8 
of  fro(t,  from  the  facility  with  which  water  infinuates  itfelf 
between  the  lamina?. 

Lichens  and  mofl'es  fix  their  roots  on  the  furface  of  ftones, 
particularly  on  thofe  argillaceous  ftones  which  yield  an 
earthy  fmell,  wheii  breathed  upon.  By  infiniiating  thehr 
roots,  they  accelerate  the  decay  of  fuch  nones^  and  prepare 
a  vegetable  mould  for  plants  of  a  larger  growth. 

In  calcareous  and  other  fand-ftones,  where  the  cementing 
material  is  of  a  foft  kind,  it  is  waflied  out  by  rain,  and  the 
ftone  falls  in  pieces,  or  moulders  away.  In  general,  thofe 
ftones  which  are  the  moft  hard,  compact,  and  unifofm,  in 
their  texture,  and  which  can  be  brought  to  the  fmootheft 
furface,  are  thofe  leaft  liable  to  difintegration.  In  order  to 
form  a  judgment  of  the  durability  of  any  building-Hone, 
which  has  not  had  the  teft  of  experience,  it  is  defirable  to 
examine  it  in  its  native  bed,  particularly  thofe  parts  of  the 
bed  which  have  been  long  expofed  to  the  air.  This  may 
not  un frequently  be  done  m  fome  part  of  the  country  where 
the  ftone  is  quarried ;  for  as  each  ftratum  rifes  in  a  certain 
diredion,  it  will  come  to  the  furface  fomewhere,  if  not 
covered  by  foil.  The  ftone,  in  fuch  fituations,  offers  cer- 
tain indications  of  the  effe6i.«which  atmofpheric  agency  pro- 
duces upon  it.  Where  this  examination  cannot  be  made, 
all  ftones  that  are  not  calcareous  may  be  in  fome  degree 
proved,  by  obferving  what  effeft  is  produced  by  immergin^ 
them  in  water  for  a  given  time,  by  expofing  them  to  a  red 
heat,  and  to  froft,  or  by  covering  them  with  dilute  nitric 
acid  for  feveral  days.  Thofe  ftones  which  abforb  the 
fmalleft  quantity  of  water,  and  which  are  leaft  changed  by 
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the  aftion  of  lieat»  lroft»  or  acids*  may  be  fairly  confidered 
as  moft  capable  of  refifting  the  decompoiiag  or  diiinte- 

Eatiog  eflFedf  of  moifture  and  change  of  temperature.  We 
▼e  before  fuggefted  a  teft  in  the  choice  of  calcareous 
ftones.  It  has  recently  beea  the  pra&ice  to  rub  the  cal- 
careous fand-fkones  witn  oil  j  and  this  muft  to  a  certain  de- 
gree relift  the  abforption  of  water,  and  contribute  to  the 
durability  of  the  ftone. 

Foreigners  generally  clafs  building-ftones  into  two  kinds» 
hard  and  foft.  In  the  latter  they  comprife  all  ftones  that 
can  be  cut  with  the  faw  in  any  direction,  and  with  fome 
degree  of  eafe :  the  hard  ftones  are  all  thofe  which  cannot 
be  worked  by  the  fame  procefs.  In  England,  the  name 
free-ftone  is  criveh  to  all  the  fofter  ftones,  which  can  be  cut 
eafily  with  the  faw  into  large  blocks  faited  for  building, 
ftone :  it  includes  a  variety  of  fand-ftones  very  different  in 
their  nature. 

Experience  has  taught  our  architefls,  that  all  ftratified 
ftones  laft  much  longer,  when  laid  in  the  fame  dire6Uon 
which  they  had  in  their  native  quarries ;  a  circumftance 
which  ought  always  to  be  attended-  to  by  the  mafon.  As 
ftratified  ftones  eenerally  fpHt  with  the  greateft  eafe  in  the 
diredion  parallel  with  the  furface  of  the  ftrata,  it  is  obvious 
that  they  will  bear  lefs  preffure  in  this  direftion  than  in  a 
line  perpendicular  to  their  natural  pofition. 

Tne  following  table  ftiews  the  value  at  Rome  of  marbles, 
alabafter,  and  hard  ftones,  regulated  by  the  cubic  Roman 
palm,  which  is  about  nine  inches  in  each  dimenfion.  The 
Icudo,  which  contains  one  hundred  hajacci,  is  about  4/.  6d» 
Englifh. 


Marbles* 


U  tMbui 


Marmo  bianco  di  Carrara 

Greco     -        -        -        . 
nero  di  Carrara  -        -        -        • 

antico,  detto  vulgarmente  di  paragone 
gtallo  di  Sienna         .        •        .        . 
detto  Porta  Santa,  antico 
detto  fior  de  perftco  antico 
detto  Settebale  femplice  antico 
■  a  rofe  antico 


giallo  antico     .        •        .  - 
verde  antico  (of  fine  quality) 
ditto  in  large  mafles 

rofib  antico       .        .        •  . 
ditto  in  large  maffes,  very  fcarce 

Africano  .        -        -  . 

cipolino  .        -        -  - 

bianco  e  nero  antico 
delle  cofte  di  Francia 

di  Polcevera     .        -        -  - 

verde  Prato      -        -        -  - 
porto  Venere  con  macchie  gialie 

Breccia  corallina  antica,         •        .  . 

di  Saravezza    .        -        -  - 

'di  Francia         -        -        -  - 


Sc. 

haj. 

0 

70 

0 

90 

2 

0 

8 

0 

2 

50 

S 

0 

14 

0 

2 

0 

8 

0 

7 

0 

15 

0 

20 

0 

12 

0 

H 

0 

I 

50 

0 

60 

30 

0 

8 

0 

3 

50 

3 

0 

2 

50 

5 

0 

2 

50 

0 

50 

The  term  aniicoy  like  oriental  in  gems,  fometimes  implies 
only  a  beautiful  ftone. 


Alabaji. 


ers. 


Alabaftro  orientale       -        - 
e  pecorella  antico 
di  S.  Fehcita  o  fia  monte  Circello 
di  Polombara  e  di  Civita  Vecchia 


Sc.  haj. 

20  O 

30  o 

4  o 

2  50 


Sc 

luj. 

3 

0 

d 

60 

«5 

0 

0 

50 

3 

0 

3 

0 

8 

0 

8 

0 

12  ' 

0 

8 

0 

15 

0 

6 

0 

6 

0 

0 

5» 

10 

0 

20 

0 

3 

0 

8 

0 

Alabaftro  di  Montanto  .... 
d'Orte  bianco  .  «  •  • 
■     '  ■■»  biondo  del  foffo  della  Penna 

Hard  Stones. 

Granito  roflb  delle  gugUe     -        -       ..        . 
ditto  in  g^at  mafles 

Egiziano  nero  con  macchie  bianche  roffigne 
bianco  e  nero  antico  -        •        • 

porfiritico,  detto  porfido  roflb    - 
ditto  in  large  mafles  ... 

prafino,  detto  porfido  verde 
ditto  in  great  mafTes,  fcarce 
rofato     ...... 

Granitone  bianco  e  verde       .        . 

Granitello  ...... 

Bafalte  nero  d'Egitto  .... 

orientale  verde  ... 

Verde  di  Memfi,  vulgarmente  detto  ferpentino  ) 
antico      -        -        -        •        •        --3 

Breccia  d'Egitto  di  fondo  verdino 

.  The  prices  of  the  above  ftones  are  enhanced  not  only  by 
their  fize,  but  by  any  extraordinary  beauty  of  colour  which 
each  fpecimen  may  poffefs. 

Stonk,  in  Agrieukure.  It  is  a  point  not  yet  determined, 
whether,  fiones  are  hurtful  or  beneficial  to  arable  lands.  £x-* 
amples  are  not  wanting  on  both  fides  of  the  queftion,  though, 
in  general,  it  feems  rather  to  be  carried  for  them.  However, 
nowing  can  excufe  leaving  a  ftone  in  any  ground  fo  large  as 
to  intenrupt  the  plough.  If  they  are  very  large>  they  fhould 
be  blown  to  pieces  with  ^npowder,  and  then  be  carried  off. 
Some  fpots,  very  fertile  m  ieveral  kinds  of  grain,  feem  to 
confift  of  nothing  but  ftones;  and  inftances  are  given  of 
fields  being  rendered  barren,  by  taking  awav  the  ftones 
which  covered  them.  Theophraftus  accountea  for  this  in 
a  hot  country,  where  it  happened  to  the  Corinthians,  by 
faying  that  the  ftones  fheltered  the  earth  from  the  fcor^ing 
heat  of  the  fun,  and  thereby  prefierved  its  moifture.  The 
fame  holds  true  even  in  our  colder  latitude,  where  the  heat 
of  the  fun  is  lefs  apt  to  hurt  us.  And  Evelyn  is  clearly  of 
opinion,  that  hufbandmen  rather  impoverifh  than  improve 
thofe  grounds  which  are  almoft  covered  with  ftones,  efpe- 
cially  where  com  is  fown,  if  they  pick  them  off  too  mi- 
nutely ;  becaufe  they  thereby  expofe  the  land  too  much  to 
the  eue&s  of  heat  and  cold.  Certain  it  is,  that  a  moderate 
mixture  of  fmall  gravel  preferves  the  earth  both  warm  and 
loofe,  and  prevents  too  fudden  exhalations.  But  it  feems 
highly  probable  that  there  muft  be  fome  farther  reafon,  be* 
▼ond  what  has  been  yet  aifigned,  for  the  benefit  arifing 
mm,  the  ilones. 

However,  the  concealed  ftones  fhould  be  always  removed 
from  lands  that  are  to  be  kept  in  a  flate  of  tillage,  other- 
wife  many  accidents  muft  happen  in  ploughing,  by  the 
flraining  and  breaking  of  the  ploughs,  and  the  deiirudion 
of  other  implements.  And  where  the  lands  require  under^ 
draining,  it  may  often  be  proper  and  beneficial,  as  wtVL  as 
a  cheap  method,  to  have  the  ftones  made  ufe  of,  and 
gathered  from  the  ground ;  as,  by  fuch  means,  two  obje^s 
may  be  accomplifhed  at  once.  See  Clearing  of  Land^ 
and  Draining  of  Land,  See  alfo  Spring  and  Surfack 
Draimng. 

An  opaque  imperfeAly  cryftallized  fort  of  ftone,  pro- 
bably of  the  quartz  kind,  is  found  very  iroublefome  to  the 
farmers,  in  many  parts  of  Cornwall.     It  lies,  it  is  faid, 
loofe  on  the  furface,  in  all  fizes,  from  that  of  rocks  to  gra- 
nules. 
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mikt.  In  fome  phces  it  is  met  with  a  few  incbes  under  the 
fuifMrey  Uke  a  clofe  pavement.  In  whatever  pofition  or 
fize  thefe  ftones  infeft  the  land,  it  is  there  the  prevailing 
opinion^  that  until  it  (hall  have  been  in  fome'  meafure 
ctearedy  by  digging,  or  ploughing  and  picking,  little  hopes 
of  fnccefs  can  be  entertained,  even  from  the  beft  modes  of 
cultivation  ;  although  inftances  of  the  contrary  may  fome- 
times  be  produced.  Lands  have  been  cleared  of  this  ftohe» 
by  fcreening  the  whole  mafs  of  ftony  matter  and  earth  as 
deep  as  the  yellow  clayey  under-ftratum,  in  the  fame  man- 
•er  as  mafons  fcreen  the  fandy  materials  for  their  mortar, 
with  verygreat  fuccefs  and  advantage,  though  at  much  ex- 
pence.  The  refufe  flones,  in  this  or  other  ways,  are  pur- 
chafed  at  one  (hilling  the  load  from  the  farmers,  for  Uieir 
nfe  to  repairing  the  roads.  The  round  cobble  ftones,  picked 
from  the  land,  are  much  ufed  in  the  fouth  of  Lancafliire, 
and  probably  in  fome  other  places,  for  paving  the  roads. 

Whatever  may  be  the  caufe  of  the  produ&ivenefs  of 
tillage-lands,  fo  befet  with  loofe  round  ftones  as  fcarcely  to 
haTe  any  appearance  of  earthy  matter  or  mould  amongft 
them,  the  writer  of  this  article  has  over  and  over  aeain  feen 
vaft  crops  of  dififerent  forts  of  excellent  grain  produced  on 
fuch  land.     See  Stony  Land* 

Stonbb,  oi  to  the  Origin  and  Formation  rff  M.  Toume- 
fbrt,  on  his  return  from  the  £aft,  in  the  year  1702,  pro- 
pofed  to  the  Royal  Academy  a  new  theory. 

On  a  curious  furvey  of  the  famous  labyrinth  of  Crete,  he 
obienred,  that  feveral  people  had  engraved  their  names  in 
the  hving  rock,  of  which  its  walls  are  formed ;  and  what 
waa  very  extraordinary,  the  letters  whereof  they  confifted, 
inllead  of  being  hollow,  as  they  muft  have  been  at  firft, 
j^being  all  cut  with  knife-points,)  were  prominent,  and 
nood  out  from  the  furface  of  the  rock,  like  fo  many  baiTo- 
renevos* 

This,  he  fays,  is  a  phenomenon  no  otherwife  accountable 
for,  than  by  fuppofing  the  cavities  of  the  letters  filled  in* 
ienfibly  with  a  matter  iffuing  from  out  of  the  fubilance  of 
the  rock,  and  which  even  iflued  in  greater  abundance  than 
was  neceffary  for  filling  the  cavity.  Thus  is  the  wound 
made  by  the  knife  heded  up,  much  as  the  Ira6bure  of  a 
broken  bone  is  confolidated  by  a  callus,  formed  of  the 
extravafated  nutritious  juice,  which  rifes  above  the  furface 
of  the  bone :  and  this  refemblance  is  the  more  juft,  as  the 
matter  of  the  letters  was  found  whitifli,  and  the  rock  itfelf 
greyiih. 

Something  very  like  it  is  obferved  in  the  barks  of  trees, 
in  which  letters  have  been  cut  with  the  knife ;  fo  that  the 
poet  had  reafon  to  fay,  that  the  charadlers  grew  as  the  trees 
themfelves  grew :  «« Crefcent  ill« ;  crefcetis  amores.**  M. 
Toumefort  fup^orts  his  opinion  by  fimilar  callufes  ap- 
parently formed  in  feveral  other  ftones,  which  had  re-united 
after,  by  accident,  they  had  been  broken. 

From  thefe  obfervations,  he  fays,  it  follows,  that  there 
are  ftones  which  grow  in  the  quarries,  and  of  confequence 
that  are  fed;  that  the  fame  juice  which  nourifhes  them^ 
fenres  to  rejoin  their  parts  when  broken ;  juft  as  in  the  bones 
of  aninoals,  and  the  branches  of  trees,  when  kept  up  by 
bandages  \  and  in  a  word,  that  they  vegetate. 

There  is  then,  fays  he,  no  room  to  doubt  but  that  they 
are  organized;  or  that  they  draw  their  nutritious  juice 
from  the  earth.  This  juice  muft  be  firft  filtrated  and  pre- 
Mred  in  their  furface ;  which  may  be  here  efteemed  as  a 
kind  of  bark :  and  hence  it  miA  be  conveyed  to  all  the 
odier  parts. 

It  is  highly  probable,  that  the  iuice  which  filled  the  cavities 
of  the  letters,  was  brought  thither  from  the  bottom  of  tiie 
foots  I  aor  is  there  any  more  diiBcuky  hi  coocemig 


than  in  comprehending  how  the  fap*  (hould  pafs  from  the 
roots  of  our  largeft  oaks  to  the  very  extremities  of  their 
higheft  branches. 

It  muft  be  owned  that  the  heart  of  thefe  trees  is  exceed- 
ingly hard;  and  yet  thofe  of  Brafil,  called  iron-wood» 
ffuaiacum,  and  ebonj,  are  mudi  harder.  Coral  is  as  hard 
m  the  fea  as  out  of  it ;  and  fea-muihrooms,  which  every 
body  allows  to  grow,  are  true  ftones,  and  fo,  like  the  com* 
mon  ftones,  are  ufed  in  America  to  make  lime. 

Some  ftones,  then,  he  concludes,  muft  be  allowed  to 
vegetate  and  grow  like  plants.  But  this  is  not  all:  he 
adds,  that  probably  they  are  generated  in  the  fame  manner  ; 
at  leaft,  that  there  are  abundance  of  ftones,  whole  genera* 
tion  is  inconceivable,  without  fuppofing  that  they  come 
from  a  kind  of  feeds,  in  which  the  organical  parts  of  the 
ftones  are  wrapped  up  in  little ;  as  thofe  of  the  largeft 
plants  are  in  their  feeds. 

The  ftones  called  cornu  jimmoms^  lapis  Judmcus^  qfirmtes^ 
thofe  of  Bologna  and  Florence,  the  feveral  kinds  of  pyrites^ 
cryftals  of  the  rock,  and  an  infinity  of  other  ftones,  he  fup- 
pofes  to  have  their  feveral  feeds :  as  much  as  muflirooms, 
trulHes,  and  various  kinds  of  moifes,  whofe  feeds  were  a 
long  time  before  they  were  difcovered. 

He  continues,  how  fhould  the  cornu  Ammonis,  which  is 
conftantly  in  figure  of  a  volute,  be  formed  vrithout  a  feed, 
containing  that  fame  ftru^ure  in  little  ?  who  moulded  it  fo 
artfully  ?  and  where  are  the  moulds  ?  Far  firom  this,  thefe 
kinds  of  ftones  are  found  in  the  earth,  like  common  flints. 
Nor  were  either  their  moulds,  or  any  thing  like  them,  ever 
difcovered. 

M.  Toumefort  examines  the  feveral  kinds  of  ftones  above 
mentioned,  and  finds  them  under  the  fame  necefiity  of  feed. 
Again,  that  immenfe  quantity  of  pebbles,  with  which  the 
Crau  of  Aries  is  covered,  he  thinks  a  ftrong  argument  in 
behalf  of  this  theory. 

The  country  there,  for  twenty  miles  round,  is  full  of 
roundifh  pebbles ;  which  are  ftill  found  in  equal  abundance^ 
to  whatever  depth  you  dig.  M.  Pierefc,  who  firft  propofed 
the  generation  of  ftones  by  means  of  feeds,  f  though  he  took 
the  word  feed  in  a  very  different  fenfe  from  M*  Toumefort,) 
firft  brought  this  extraordinary  colledion  of  them  as  a  proof 
of  it.  In  effeft,  *hpw  could  fo  many  fimilar  pebbles  be 
formed  \  There  is  no  faying  they  are  coeval  with  the  wqrldy 
without  afferting,  at  the  lame  time,  that  all  the  ftones  in 
the  earth  were  produced  at  once ;  which  were  to  go  dirrdly 
contrary  to  the  obfervations  above  mentioned. 

Among  the  feeds  of  ftones,  M«  Toumefort  obferves,  there 
are  fome  which  do  not  only  grow  foft  by  the  juices  of  the 
earth,  but  even  become  liquid.  Thefe,  then,  if  they  pene- 
trate the  pores  of  certain  bodies,  grow  hard,  petrify,  and 
aifume  the  figure  or  impreifion  of  the  body :  thus,  what  vire 
call  peSiniteSf  eonebitest  mytuBteSi  qfiracites^  nantiBteSf  ecbimtet^ 
Sec.  are  real  ftones,  the  hquid  feeds  of  which  have  infinuated 
into  the  cavities  of  the  (hells  called  Aa&vi,  coneba,  mytuhu% 
ofinOi  nautilus^  and  eelmut.  On  the  contrary,  if  thofie 
uquid  feeds  fall  on  flints,  on  (hells,  fand,  &c.  they  enclofe 
thofe  feveral  bodies,  and,  fixing  between  them,  form  a  kind 
of  cement,  which  yet  grows  like  other  ftones*  It  is  highly 
probable,  that  fuch  rocks  as  are  only  an  affemblage  «« 
cemented  flints,  have  been  formed  by  a  number  of  thefe 
liquid  feeds ;  in  like  manner  as  the  quarries  full  of  fhell : 
unlefs  the  rocks  have  enveloped  thefe  bodies  in  their 
growth. 

He  even  ftmpofes,  that  there  are  feeds  of  real  ftones  en- 
dofed  in  the  fpawn  of  certain  (heU-fifii ;  as  weH  as  that  hard 
folid  matter  deftined  for  the  ferminsr  their  (hells. 
There  iS|  fap  he,  a  particufaur  kind  of  iheU-fi(h,  called 

pboki^ 
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fihokuf.  which  are  never  found  any  where  but  in  the  cflTities 
of  flints,  which  are  always  found  exa£ily  fitted  to  receive 
theiUa  Now,  it  is  highly  improbable  the  fifh.ihould  come 
and  dig  fuch  a  nitch  to  fpawn  in :  it  is  much  mbre  likely^ 
that  the  ftones  they  are  found  enclofed  in  were  at  firfl  foft ; 
and  that  the  matter  of  which  they  are  formed,  was  originally 
found  in  the  fpawn,  in  like  manner  as.  the  matter  which 
forms  the  egg-ihell  is  really  found  in  the  feed  thereof. 

From  the  whole  he  concludes,  that  the  feed  of  ftones, 
and  even  of  metals,  is  a  kind  of  duft  which  probably  falls 
fiQomthem  while  they  are  alive,  /.  e»  while  they  continue  to 
vegetate  as  above.  This  duft  may  be  compared  to  the  feeds 
of  feveral  plants,  which  no  microfcope  ever  yet  difcovered ; 
though  their  eziftence  is  not  at  all  to  be  doubted. 

Probably,  flints  and  pebbles  are  among  ftoneS,  what 
truffles  are  among  plants :  nor  is  this  opinion  new :  Pliny 
affures  us,  thal^  Theophraftus  and  Mudanus  believed,  that 
ftones  produced  ftones :  and  Gregory  Nazianzen  adds,  that 
there  were  authors  who  even  believed,  that  ftones  made  love, 
£r<  x«u  obi'vxouny»ijji>i  x«»  ^la/icoc  t^taror.     Poem,  de  Virgin. 

All  this,,  however,  is  founded  on  •  the  imperfedk  know- 
ledge of  thofe  times. 

Since  M.  Tournefort's  days,  we  have  difcovered  other 
ways  of  formation  for  the  lapis  Judaicus  and  cornu  Am- 
monis ;  the.firft  being  only  a  petrifa6lion  of  the  fpines  of 
an  echinus  marinus,  and  the  other  of  a  ihell-fifh  nearly  allied 
to  the  nautilus  kind.  See  FossiLy  Judaicus  Lapis,  and 
Cornu  Ammonis. 

M.  Geoffiroy  accounts  for  the  origin  and  formation  of 
ftones  in  a  different  manner.  He  lays  it  down  as  a  prin- 
ciple, that  all  ftones,  without  exception,  have  been  fluid ; 
or  at  leaft  a  foft  pafte,  now  dried  and  hardened :  witnefs 
the  ftones  in  which  are  found  foreign  bodies ;  witnefs  alfo 
figured  ftones,  &c. 

On  this  principle,  he  examines  the  formation  of  the  dif> 
ferent  kinds  of  ftones ;  and  fhews,  that  the  earth  alone 
fuffices  for  the  fame^  independent  of  all  falts,  fulphurs, 
fcc.  The  metallic  particles  contained  in  flints  give  them 
their  colour ;  but  thefe  are  only  accidents :  for  proof  of 
which,  he  inftances  the  fapphires  and  emeralds  of  Auvergne, 
which  lofe  all  their  colour  by  a  moderate  fire  confuming 
their  metallic  parts  $  but  without  any  damage  to  their  trans- 
parence ;  they  being  hereby  rendered  mere  cryfUls. 

To  view  rock-cryftal,  indeed,  one  would  not  take  it  for 
earth ;  and  yet  earth  it  muft  be,  not  water  congealed,  as 
the  ancients  imagined. 

M.  Greoffroy  conceives  two  kinds  of  primitive  particles 
in  the  earth.  Thofe  of  the  firft  kind  are  exceedingly  fine, 
thin  lamellse,  equal  to  each  other,  or  nearly  fo.  Now, 
when  thefe  meet  together,  from  any  caufe  whatever,  in  a 
fufficient  quantity,  the  regularity  and  equality  of  their 
figures  determiiie  them  to  range  themfelves  equally  and 
regularly ;  and  thus  to  form  an  homogeneous  compound, 
wmch  is  very  hard,  from  the  immediate  contad  of  the 
parts ;  and  very  tranfparent*  by  reafon  of  their  regular  dif- 
pofition,-  which  leaves  a  free  paifage  to  the  rays  of  light 
every  where :  and  this  is  cryftal. 

The  parts  of  the  fecond  kind  have  all  forts  of  irregular 
figures ;  and  muft  accordingly  form  affemblag^es  that  are 
aiuch  more  opaque,  and  lefs  hard.  Now  cryftal  is  formed 
wholly  of  parts  of  the  firft  kind  ;  and  all  other  ftones  of  a 
mixture  of  the  two  kinfis  of  parts  together :  this  mixture 
is  abfolutely  neceffary,  in  order  to  unite  and  bind  together 
the  parts  of  the  fecond  kind,  and  give  them  a  hardnefs 
and  confiftence,  without  which  they  would  only  make  a 
fand  or  duft.  Water  now  appears  the  fitteft  vehicle  to 
frarry  ^he  parts  of  the  firft  kind.    Thi9  is  feen  fipom  fev^al 


petrifying  fprings,  which  incruftate  the  pipes  through  which 
their 'water  is  conveyed,  or  even  foHd  bodies  laid  in  them 
for  fome  time.  The  water  does  not  diffolve  thofe  earthy 
parts ;  it  only  keeps  them  in  fufioo,  as  it  does  the  juicM 
with  which  plants  are  fed. 

This  water,  thus  charged  with  earthy  particles  of  the 
firft  kind,  M.  Geoffroy  calls  the  y^onjr,  or  cr^alline  jmce^  of 
which  thofe  bodies  are  primarily  formed.     See  Crystal. 

Some  look  upon  ftones  as  unorganized  vegetables,  and 
that  they  grow  by  the  accretion  of  laits,  which  often  fhoot 
into  angular  and  regular  figures.  This,  it  is  faid,  appears 
in  the  formation  of  cry  (tals  on  the  Alps ;  and  that:  ftones 
are  formed  by  the  fimple  attraction  and  accretion  of  falts, 
appears  by  the  tartar  on  the  infide  of  a  claret-veflel,  and 
ei'pecially  by  the  formation  of  a  ftone  in  the  human  body. 
Henkell  has  tlirown  together  fome  very  ingenious  thoughts 
on  this  abftmfe  fubjedt,  in  a  treatife  pubUfhed  in  the  year 
17349  where  he  builds  no  opinions  on  any  other  bafis  than 
that  of  faCts,  obfervations  of  nature,  and  experiments. 

He  fuppofes  that  the  earth  was  at  firft  every  where  foft 
on  the  furface,  and  that  this  foft  matter  by  degrees  har« 
dened,  and  formed  ftones  of  feveral  kinds.  He  feems  to 
imagine,  that  the  furface  of  the  earth  was  a  fecond  time  all 
reduced  to  this  foft  ftate  by  the  univerfal  deluge  at  the 
time  of  Noah,  and  that  this  matter  afterwards  hardening 
into  ftones  of  various  kinds,  included  the  fhells  of  fea-fifhes, 
and  other  animal  remains  of  the  produce  of  the  feas,  in 
fiints,  in  lime-ftone,  or  in  whatever  other  fubftance  the 
matter,  among  which  they  lay,  chanced  to  harden.  Thus 
may  the  fea-fhells,  found  fingly  in  the  middle  of  hard 
flint»,  or  lodged  in  vaft  numbers  in  the  ftrata  of  earth, 
lime-ftone,  or  marble,  be  accounted  for. 

*  Nor  is  water  alone  the  agent  that  may  have  made  thefe 
changes  in  the  once  foft  parts  of  the  earth's  furface ;  we 
can  by  fire  reduce  the  pooreft  earths  into  a  fort  of  gl^s,  a 
hard  tranfparent  body,  not  a  httle  refembling  the  nature  of 
flint,  or  the  other  femi-pellucid  ftones.  Fire  is  pf  power 
to  do  great  things  in  the  bowels  of  the  earth,  and  the  way 
to  learn  what  changes  it  may  there  make  in  ftones,  is  to 
try  its  effect  upon  the  feveral  different  kinds  of  ftones  and 
earths  here.  By  experiments  of  this  kind  we  learn,  that  of 
the  iieveral  fpecies  of  itones  in  their  prefent  ftate,  fome  are 
reduced  to  a  friable  mafs,  and  finally  to  powder,  by  the 
force  of  fire  ;  others  are  hardened  by  it ;  others  are  meked, 
and  become  a  kind  of  glafs :  and  by  experiments  on  the 
other  foi&le  fubftances,  it  appears  that  the  original  matter 
of  all  ftones  has  been  earth,  either  of  the  nature  of  chalky 
inarle,#or  clay  ;  and  that  many  of  them  have  been  greatly 
altered  by  receiving  metallic  or  other  mineral -matter  into 
their  earthy  matter,  at  the  time  of  their  formation  ;.  and 
all  feem  to  have  owed  their  change  into  their  hard  ftate, 
either  to  fire  alone,  or  to  faline,  oily,  metallic,  or  faline 
fulphureous  matters^  either  coniundly  with  the  force  of 
this  agent,  or  alone.     Henkell,  Lithogenefia. 

Thofe  ftones  which  are  formed  in  their  prefent  ftate, 
immediately  out  of  fluids,  have  been  produced  either  by 
congelation,  a  rude  coalition,  or  cryftallization ;  and  that 
aU  the  gems  have  been  once  fluid  is  plain,  from  their  im^ 
perfedions  in  certain  inftances,  as  from  their  containing 
grains  of  fand,  or  the  like  extraneous  fubftances,  firmly 
embodied  in  them.  If  thefe,  the  hardeft  of  all  ftones,  have 
been  once  fluid,  there  is  nq  reafon  to  difpute,  but  that  all 
the  other  kinds  may  have  been  fo,  which  are  lefs  hard  and 
lefs  perfect.  For  the  formation  of  ftones,  according  to 
modern  fyftems  of  geology,  fee  Rocic,  Strata,  and  Sx^ 
JEM  of  Geoloff, 

StomxSj  Formed,  among  Natur^ii  mmeral,  or  ftony 

matter^ 
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■■tter»  caft  b  die  civitiet  of  certain  fea*flielb»  or  other  at  booes.    It  if  very   oertaio,   that  aature  never  made 

partfl  of  marine  animals.  teeth  without  a  jaw^  nor  ihella  without  an  aninud  inhabitantf 

Of  thele,  fome  are  found  quite  naked  and  bare ;.  others  nor  bones  without  the  reft  of  the  body  they  belong  ,to  : 

have  the  remainder  of  the  ihell  about  them :  .and  amone  thefe  things  are  not  made  in  this  feparate  and  ufeleis  ftate 

chefe  there  are  alfo  found  many  real  (hells,  fcaroely  at  ^  in  the  element  to  which  they  naturally  belong,  much  lefs  in 

altered  from  their  recent  ftate»  buried  at  great  depths  in  a  foreign  one.    . 

the  earth,  far  from  feas,  andeten  on  the  tops  of  mountains.  Their  very  fubftance  and  place  alfo  evince  plainly,  that 

This  u  by  moft  fuppofed  an  eSc6t  of  the  general  deluge,  they  were  not  formed  where  they  are  now  depofited,  for 

and  by  many  is  thought  a  cfotivincing  proof  of  the  truth  of  they  are  ufually  lodged  in  ftones,  and  ftones  contain  not 

that  hiftory  ;  but  there  have  been  many  who  have  aflerted,  the  matter  of  which  they  are  made :  and  as  to  their  place, 

that  thefe  bodies  can  convey  no  fuch  proof,  fince,  as  they  they  might  have  been  lodged  there  either,  when  formed* 

affirm,  they  are  not,  nor  ever  were,  marine  bodies,  or  owed  which  proves  our  aifertion,  or  elfe  they  muft  have  been  at 

their  form  to  fuAi,  but  mere  iu/tu  natursf  ftones  formed  in  fome  time  generated  all  of  a  fudden  there,  or  have  grows 

the  places  where  they  are  found,  having  no  reblion  to  from  a  fmall  origin,  increafiug  by  little  and  little,  as  the 

animals  of  any  kind,  but  only  accidentally  refembline  them,  animsd  fubftances  which  they  refemble  do.     Now,  if  the 

But   the  aftertors  of  the  former  opinion  have  rather  the  ftone,  in  which  they  lie,  was  formed  before  them,  and  they 

better  fide  of  the  argpiment.                                    *  were  formed  on  a  fudden  in  it,  how  came  the  cavity  there 

.    It  feems,  indeed,  contrary  to  the  great  wifdom  of  nature,  juft  to  correfpond  to  their  fize  ?  and  if  they  grew  by  little 

which  is,  in '  1^  its  produAions,  to  defign  every  thing  to  and  little,  how  could  they  form  a  carity  in  the  ftone,  with- 

fome  determinate  end,  that  thefe  bodies  (hould  have  been  out  burfting  or  cracking  it  i 

fo  nicely  formed  by  a  mere  plaftic  virtue  in  the  earth,  or  It  is  alfo  no  fmall  proof  of  thefe  teeth  being  of  a  marine 

endued  with  all  the  chara6iers  and  necelfary  parts  of  animal  or  animal  origin,   that  they  are  not  regularly  (haped  at 

coverings,  ice,  for  no  other  end  but  merely  to  exhibit  fuch  the  bafe,  but  are  all  broken,  and  that  in  various  manners  ; 

a  form,  without  having  any  relation  to  the  ufes  thefe  par-  which  proves  very  plainly,  that  there  has  been  no  vegeta- 

ticulars  are  appropriated  to  in  the  animal.     But  if  the  tion  in  the  cafe,  becaufe  in  all  other  figured  fo£Els  they  are 

origrin  of  ftones,  found  in  the  fliape  of  fiiells,  be  doubtful,  never  found  mutilated  or  imperfed.     It  cannot,  with  any 

yet  the  real  ihells  found  in  the  earth  cannot  be  fuppofed  to  (how  of  reafon,  be  fuppofed  that  thefe  teeth  were  thus 

have  been  formed  there :   yet  thefe  are  found  at  as  great  broken  within  the  body  of  the  ftone  wherie  they  now  lie» 

diftances  from  the  fea*  and  not  only  in  the  low  grounds  and  but  it  is  plain  that  they  were  lodged  in  the  ftone  at  a 

hillocks,  but  in  the  higheft  parts  of  the  loftieft  mountains,  time  when  it  was  foft,  and  were  befote  that  broken  off 

even  vrithout  the  leaft  particle  of  ftony  matter  about  them  ;  from  the  jaw  of  the  creature  in  this  irregular  manner, 

mere  (heUs  unpetrified,  uncorrupted,  and  of  theexaft  figure.  It  is  hkewife  no  weak  argument,  that  thefe  bodies  are 

fbuAure,  and  coofiftence  of  the  fea-(heU8,  which  are  now  not  formed  at  this  time  in  the  ftone,  that  they  are  all  found 

habitations  of  living  animals  of  the  fame  fpecies.  perfedly  alike ;  for,  if  they  were  continually  increafing  in 

f    That  nature  (hould  form  real  (hells,  without  ever  intend-  fize  and  number,  it  is  probable  that  the  new  formed  ones 

ing  them  for  the  covering  of  an  animal,  feems  no  way  pro-  would  be  fome  way  diffierent  from  thofe  which  were  of 

bamle ;  and  indeed,  were  it  true,  would  give  Rmt  ftrength  older  date.     The  variety  of  fpecies  in  the  glofibpetre  alone 

to  the  atheift's  opinion,  that  all  things  exifted  by  mere  may  erince,  that  they  belong  to  the  animal  to  which  they 

chance,  aiid  were  mtended  for  no  end  or  ufe.     Nor  are  the  are  attributed,  fince  they,  are  of  very  different  kiadi.     See 

ihells  the  only  inftances  of  thefe  foffile  bodies  perfedly  re-  Glossopetra,  and  Ssrpemts'  Tongwt. 

ISembliog  animal  ones,  but  we  find  with  them  other  parts  of  The  perfe^on  of  the.  figures  of  thefe  bodies  is  a  farther 

animalf,  as  the  teeth  of  fiihes  and  land  animal^;   which,  proof  of  their  oriflrin  from  animals  which  they  reprefent* 

though  met  with  buried  in  earth,  or  on  the  tops  of  moun-  nnce  in  all  cryftaluzations  there  are  many  jraperfeft  and 

tains,  are  plainly  the  .fame  with  the  fubftances  produced  mutilated  ficpiires,  nay  more  than  perfedi  ones, 

by  the  fifhes,  8cc»    Of  this  kind  are  the  teeth  of  the  feveral  To  all  tus  it  may  alfo.  be  aaded,  as  an  unanfwerable 

fpedet  of  (harks,  called  glofopetrs  ;  thofe  of  the  wolf-fi(h,  proof  of  the  foffile  mells  having  been  marine,  and  having 

aUed  htfotiits ;  the  vertebrse  of  feveral  fifh,  and  the  like.  lived  in  the  fea,  that  they  are  found  vrith  injuries  whida 

The  very  infpedion  is  abundantly  fu£cient  to  prove,  could  have  been  no  way  elfe  received.    The  Durpura,  and 

that  thefe  were  once  parts  of  animals ;  but  were  that  in-  fome  other,  (hell-fiflies,  have  bony  tongues,  with  which  they 

fufficient,  they  have  not,  even  in  this  their  fo(file  ftate,  fo  far  bore  regular  holes  through  the  (hells  of  (hell-fifh  of  other 

divefted  themfelves  of  their  animal  nature,  but  that  they  kinds,  in  order  to  make  their  way  in,  and  prey  upon  their 

carry  proofs  of  it ;    and  Columna  has  evidently  proved  fle(h.     Thefe  holes  are  always  eaulv  known  by  their  regu* 

their  true  origin  from  thefe.     He  obferves,  that  all  animal  larity  and  (hape ;  and  (hells  bored  through  in  this  manner 

and   vegetabk  fubftances,  whether  of  a  vraody,  bony,  or  are  not  only  frequent  on  our  (hores,  but  there  are  fuch 

Heihy  nature,  by  burning,  are  changed  firft  into  a  coal,  alfo  found  foffile,  bedded  in  the  ftrata  of  earth  or  ftone ;  and 

before  they  go  into  a  cSx  of  a(hes;  whereas  ftony  fub-  furely,  if  falts  could  be  allowed  to  have  (hot  into  the  figures 

ftaoces,  on  the  contrary,  do  not  burn  into  a  coal,  but  are  of  fea*(hells,  they  could  never  be  fuppofed  able  to  fiiobt 

reduced  at  once  into  their  calx  or  lime,  or  elfe  into  glafs.  into  the  figures  of  fuch  wounds,  as  a  few  of  thofe  (hells 

But  thefe  teeth,  fuppofed  by  fome  mere  produdions  of  the  have  received  in  their  recent  ftate  from  other  animals. 

earth,  all  bum  firft  to  a  coal,  while  the  ftony  matter  ad-  The  general  opinion  is,  that  the  deluge  brought  all,  thefe 

hering  to  them  does  not ;  whence  alone  it  is  fufficiently  (hells  into  the  places  where  we  fee  them ;   but  this  feems 

plain,  that  they  and  that  fubftance  are  of  very  different  not  eafily  conceived  ;  and  as  there  is*  no  argument  fo  good, 

kinds,  and  that  they  are  truly   of  a  bony,  not  a  ftony  but  that  being  carried  too  far  it  will  make  againft  its  pur« 

niauer.     It  is  aUb  repugnant  to  that  great  maxim,  that  pofe,  fo  the  laying  too  much  to  the  effe^s  of  the  general 

nature  does  nothing  in  vain,  to  fuppofe  thefe  teeth  formed  deluge,  has  made  many  believe  it  has  done  nothing  at  all. 

in  the  earth  where  they  are  now  found,  fince  they  could  Ijiefe  formed  ftones  and  real  (hells  are  both  found  in  vaft 

there  have  no  uf^  as  teeth,  nor  the  vertebrK,or  other  bonesi  ftrata  on  the  tops  of  the  higheft  mountains,  the  Alps, 
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ApennineSf  and  others  ia  different  parts  of  the  world. 
The  deluge  lafted  onlf  ten  months^  and  probably  the  tops 
of  mountains  were  not  covered  half  that  time ;  and  thefe 
immenfe  quantities  of  fhells  cannot  be  fuppofed  either  to 
have  bred  there  in  that  time,  or  to  have  been  carried  fo  high 
in  fuch  prodigious  numbers*  It  is  more  probable  that  thefe 
tops  of  mountains  were  once  not  fuch,  but  bottoms  of  the 
fea.  The  hiftory  of  the  marine  bodies  they  contain  is  then 
very  plain,  and  earthquakes  may  have  raifed  them,  or  they 
may  mdeed  not  be  fo  high  above  the  level  of  the  fea,  as  we 
at  nrft  fight  fuppofe.  if,  indeed,  we  adhere  to  the  letter  of 
the  text,  in  the  Scripture  hiitory  of  the  creation,  we  can 
find  no  account  for  thefe  bodies  from  that  time ;  for  if  the 
creation  of  fiflies  fucceeded  the  feparation  of  the  land  from 
the  water  in  all  parts  of  the  globe,  they  could  not  be  then 
depoiited  there ;  but  it  is  poffible,  that  at  the  creation  the 
whole  earth  was  not  all  at  once  uncovered,  but  only  thofe 
parts  where  Adam  and  the  animals  were  created,  and  the 
reft  gradually  afterwards,  perhaps  not  in  many  years,  as 
there  feems  no  neceifity  of  underftanding  the  account  of  the 
creation  to  have  been  in  fix  natural  days.  If  we  may  thus 
underftand,  and  conjef^ure  in  this  refpe^,  it  is  not  difficult 
to  conceive,  that  during  the  years  in  which  the  earth  re- 
m.ained  covered  with  fea-water,'  (hell-fifh  might  breed  and 
multiply  abundantly  all  over  its  bottom ;  and  this  bottom 
being  afterwards  elevated,  deferted  by  the  fea,  and  made  dry 
lands,  thefe  (hells  muft  be  elevated  with  it,  and  retained  in 
thofe  ftrata,  which  afterwards  hardened  into  the  various  kinds 
of  earth  and  ftone :  and  fomething  of  this  kind  feems  to  have 
been  the  cafe,  much  rather  than,  according  to  Dr.  Wood- 
ward, that  all  ftony  matter  fhould  have  been  diflblved  by 
the  deluge,  and  afterwards  have  concreted  again.  Ray's 
Phyiico-theological  Difcourfes. 

For  Qther  hypothefes  and  obfervations  relating  to  this 
fubje6l,  fee  jidventitioiu  Fossils,  Marine  Remains ^  Pbtri- 
FACTiONs,  Seminium,  and  Shells. 

Stones,  Solutioru  and  Colours  of.  The  various  beauties 
of  the  form  and  colour  of  the  feveral  more  precious  ilones, 
cannot  but  have  been  always  the  admiration  of  the  curious 

Eart  of  the  world,  and  the  ingenuity  of  the  ableft  chemifts 
ath  been  tried,  in  attempting  to  counterfeit  them  \  and 
much  may  be  gathered  even  from  their  attempts,  which  have 
not  fncceeded,  toward  the  learning  of  the  true  nature  and 
hiftory  of  thefe  beautiful  bodies. 

The  beautiful  figures  of  the  Florentine  marble,  whofe 
veins  reprefent  trees,  rivers,  and  ruins  of  buildings,  are  well 
known ;  as  are  alfo  the  delineations  of  trees  and  (hrubs  in 
thofe  fpecies  of  white  agates,  called  Mocoa  ftones.  All  the 
ftones  of  this  kind  are  natural,  for  art  has  yet  not  been  able 
to  come  up  to  any  counterfeit  of  them  ;  but  it  is  not  fo  in 
regard  to  thofe  agates  which  reprefent  regular  figures  of 
beads,  Sec.  thefe  are  all  aflifted  by  art,  and  that  by  a  very 
fimple  and  eafy  procefs  ;  and  M.  Du  Fay,  in'  the  Memoirs 
of  the  Paris  Academy,  has  given  at  one  view  the  feveral 
ways,  then  known,  to  penetrate  into  the  fubftances  of  agate, 
marble,  &c.  and  to  lodge  figures  in  them. 

The  ftones  fubje6t  to  be  tinged  he  divides  into  two  claffes, 
the  harder  and  the  fofter.  Of  the  harder  kind,  are  thofe 
which  refift  the  force  of  acids,  even  of  the  moft  powerful 
kind ;  and  of  this  clafs  are  agates,  onyxes,  and  all  that  are 
vulgarly  comprehended  under  the  general  name  of  the  gems, 
or  precious  ftones,  witK  cryftal,  porphyry,  granite.  Tliefe, 
and  the  like  ftones,  are  not  foluble  in  any  of  the  known 
acids,  yet  thefe  fame  acids,  impreg^nated  with  the  folutions 
of  metals,  are  capable  of  penetrating  very  deeply  into  them, 
and  tinging  them  with  different  colours. 

The  fimple  agates  and  jafpers,  and  other  ftones  of  the 


like  uniform  ftrufture^  are  eafily  coloured  in  an  umfbrm 
manner ;  but  thofe  which  are  variegated  with  veint  are  coiiu 
pofed  of  feveral  different  forts  of  matter,  and  therefore  are 
lefs  eafily,  and  lefs  evenly  ftained.  As  the  tinginsr  matter 
does  not  penetrate  the  feveral  beds,  or  veins,  in  the  fame 
manner,  therefore,  all  that  can  be  done  to  thefe,'  is  to  add 
fpots  and  veins  to  their  natural  ones,  but  they  cannot  be 
tinged  throughout  to  one  unifonn  colour,  as  the  chalcedony 
or  white  agate  may. 

If  a  fmall  quantity  of  a  folution  of  filver  in  fpirit  ef 
nitre  be  poured  upon  one  of  thefe  agates,  and  the  ftone  ^ex* 
pofed  to  the  fun,  it  wiH  in  a  few  hours  be  tinged  to  a  red. 
difh-brown  colour ;  and  if  more  of  the  facne  folution  be 
added,  and  it  be  again  expofed,  the  colour  will -become 
ftronger,  and  will*  penetrate  deeper  into  the  body  of  the 
ftone  ;  and  if  the  ftone  be  not  too  thick  (e,  g.  more  than  a 
fixth  part  of  an  inch),  and  the  folution  be  iHibbed  on  both 
fides,  it  n^ill  tinge  it  throughout.  Nor  ia  this  all  the  effed, 
for  it  will  give  it  feveral  veins  and  lineations,  which  were 
not  diftinguiftiabte  in  it  before  ;  the  reafon  of  which  is,  that 
in  all  the&  ftones  there  .are  fome  parts  harder  than  the  reft, 
and  confequently  more  difficultly  coloured,  and  thefe  remain* 
ing,  therefore,  paler  than  the  reft  of  the  nnafsy  make  the 
lines  and  veins  -in  it. 

If  there  be  added  to  the  folution  of  filver,  ufed  for  this 
purpofe,  a  fourth  part  of  its  quantity  of  foot,  and  as  much 
fait  of  tartar,  the  colour  becomes  grey ;  and  if,  inftead  of 
this  foot  and  tartar,  the  fame  quantity  of  plumofe  alum  be 
ufed,  the  ftone  will  be  tinged  to  a  deep  violet  coltur,  tend* 
ing  to  black. 

A  folution  of  gold  gives  agate  only  a  pale  brown  colour^ 
and  that  penetrates  but  a  little  way  into  it ;  and  a  folution 
of  bifmuth  gives  a  colour,  which  appears  white  when  the 
light  falls  direfkly  upon  it,  but  brown  when  it  is  held  againft 
the  fun-(hine,  or. a  candle;  and  all  the  metallic  and  nuueral 
folutions,  employed  in  the  fame  manner^  affe^  the  ftone 
more  or  lefs  in  the  fame  way. 

The  expofing  of  the  ftones  to  the  fun  is  a  very  neceffary 
article  in  the  procefs,  fince  without  that  the  tinge  is  but 
very  faint,  and  penetrates  but  to  a  very  little  depth.  To 
trace  in  the  chalcedony,  or  white  agate,  figures  of  any  de- 
terminate kind,  the  ufual  method  is  this :  before  the  agate 
is  poliihed,  mark  out  the  intended  figure  with  the  point  of 
a  fine  needle,  and  afterwards  with  a  brufli,  or  a  pen,  follow 
thofe  lines  with  a  very  ftrong  folution  of  filver. 

One  would  imagine  that  the  dendrite,  or  delineations  of 
trees  in  Mocoa  ftones,  might  be  imitated  in  this  manner { 
but  it  is  difficult  to  give  the  due  blacknefs  of  colour,  and  to 
mark  the  figures  with  a  like  precifion  sind  cxa^nefs.  See 
Agates. 

If  kny  ftone  ftiould,  however,  be  fafpe6ied  to  be  adulte- 
rated, or  counterfeited  in  this  manner,  it  is  eafily  brought 
to  the  trial ;  for  if  it  be  thus  made,  a  fmall  heat  over  the 
fire  will  almoft  entirely  diveft  it  of  its  colour,  and  the  rub- 
bing a  little  fpirit  of  nitre  or  aqua  fortis  over  it  will  have 
the  fame  effe^.  In  both  cafes  the  ftone  may,  however,  be 
reftered  again  to  its  beauty  :  in  the  firft,  by  tinging  it'afreflt 
with  the  lame  liquor,  and  in  the  laft,  by  only  expofing  it 
for  feveral  days  to  the  fun. 

It  is  well  known,  that  by  means  of  fire  alone  the  ame* 
thy  ft,  the  fapphire,  and  the  other  gems,  may  alfo  be  wholly 
divefted  of  their  beautiful  colours.  The  method  of  doing 
this  is;  to  put  the  gems  into  a  crucible,  furrpundipg  them 
with  fand,  or  with  fteel-tilings  ;  then  putting  them  into  the 
fire,  they  lofe  their  colour  as  they  become  hot,  and  are 
taken  out  wholly  colourlefs.  If  the  white  agate  be  calcined 
in  this  manner  alone^  it  becomes  of  a'  cloudy  or  opaque 
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white ;  but  if  it  has  before  been  ftained  with  the  folution 
of  filver,  thofe  fpots  or  ftaini  become  of  a  yellow  colour, 
which  aqua  fortia  afterwards  has  no  power  to  take  away. 
If  the  agate  be  calcined  firft^  and  afterwards  rubbed  over 
with  the  folution  of  filver^  it  receives  fome  fpots  and  lines 
of  brown.  The  cornelian  lofes  a  great  part  of  its  rednefs 
by  calcination,  and  becomes  of  a  duiky  ile(h-coloured  white ; 
and  the  Mocoa  ftone,  treated  in  the  fame  manner,  lofes  all 
its  colour,  aiid  the  delineations  of  trees  difappear.  « 

There  are  many  dones  on  which  the  folution  of  filver  has 
no  effed ;  of  this  number  are  all  the  gems,  rock  cryftal, 
and  the  like.  The  dendrites  of  Catalonia  is  alfo  of  this 
kind ;  and  of  this  ftone  the  artificers  relate  an  odd  pheno- 
menon, which  is,  that  if  it  be  fawn  afunder  there  are  very 
Sew  delineations  obferved  in  it,  but  if  it  be  fplit  by  a  blow, 
it  is  ufually  found  full  of  them.  The  reafon  of  this  is  only 
that  theiie  deUneations  are  fo  many  flaws  and  cracks,  and  the 
ftone  breaks  eafieit  in  thefe  places. 

The  effects  of  the  folution  of  filver  are  different,  as  to 
degree  of  colour,  on  different  ftones.  The  oriental  agate 
reoeivea  from  it  a  deeper  and  blacker  tinge  than  the  com- 
mon chalcedony.  Some  agates,  naturally  diftinguiflied  by 
their  yellow  fpots,  receive  a  purple  colour  from  it.  The 
nde  fltone,  ufed  by  the  Turks,  ukes  only  a  faint  tinge  of 
brown*  The  common  prime  emerald,  or  root  of  the  eme- 
rald, becomes  blackiih  with  it.  The  oriental  granite  is 
tinged  in  many  places  with  a  violet  colour  by  it ;  this  is 
principally  effeded  in  the  white  parts.  The  folution  does 
'  not  ^A  much  on  the  black  ones,  only  that  it  takes  fome 
of  them  away«  The  ferpentine  marble  receives  an  olive 
colour  from  it ;  but  it  is  remarkable  that  the  amianthufes, 
and  the  talcs,  and  other  foliaceous  ftones,  are  wholly  unaf- 
ieaedbyit. 

There  is  another  method  of  ftainine  ftones  of  a  colour 
more  truly  black  than  that  which  the  fcMution  of  filver  com- 
municates to  mpft  of  them,  and  with  this  farther  difference, 
that  the  colour  being  produced  by  fire,  has  not  been  de- 
firoyed  (fays  Dr.  Lewis)  either  by  moderate  fire  or  by  aqua 
SoTU^  Pieces  of  different  ftones,  marbles,  pebbles,  flint, 
&C.  may  be  wafhed  over  with  a  faturated  folution  of  cop- 
per made  in  aqua  fortis ;  when  dry,  let  them  be  put  into  a 
cnidble,  and  kept  for  a  little  time  in  a  fire  juft  fufficient  to 
make  the  veffel  umoft  red-hot.  All  of  them  will  be  thus 
ftained  in  the  parts  moiltened  with  the  folution  of  a  black 
coloor,  durable,  and  pretty  deep,  though  it  penetrated  only 
a  very  little  way  into  the  fubftanCe  of  the  ftones. 

Dr.  Licwis  fufpe£i8»  from  fome  experiments  on  the  folu- 
tion of  filver  applied  to  different  fubftances,  which  he  has 
mentioned  (Phil.  Com.  of  Arts,  p.  350.)  that  this  folution 
ftaina  ftones  only  in  virtue  of  their  containing  a  calcareous 
earth,  or  fuch  an  earth  as  the  acids  is  capable  of  diffolving : 
if  this  be  the  cafe,  there  is  no  wonder  that  fome  of  the 
hard  ftones  (hould  be  ftained,  and  fome  of  the  fofc  unaf- 
feSbtdhj  It. 

Marble  being  a  fubftance  much  fofter  than  agate,  receives 
the  colours  with  much  greater  eafe,  and  the  doing  of  this 
in  an  accurate  manner  has  been  the  fubjedi  of  the  attempts 
of  many  eminent  men. 

Kiroier  has  given  fome  direftions  for  the  ftainine  of  marble, 
wldch  have  been  tranflated  word  for  word  in  the  Philofo- 
phical  Traafa^ons ;  but  they  are  fo  indeterminate  and  un- 
oertain,  that  ftothing  can  in  reality  be  learned  from  them. 
See  Cohmring  ^Marble. 

Many  others  have  written  alfo  on  the  fame  fubjed,  but 
M.  Du  Fay  is  the  only  one  whofe  experiments  are  plainly 
and  clearly  laid  down,  and  may  be  followed  by  any  body. 

This  gentleman  chofe  the  common  white  iilarbk  without 


veins  for  making  his  experiments,  for  the  fame  reafon  thai 
he  chofe  the  plain  agates,  becaufe  in  the  veined  ones  there 
are  feveral  different  forts  of  matter,  all  of  which  are  not  to 
be  penetrated  with  equal  eafe.  The  folution  of  filver  pene- 
trates into  marble  to  the  depth  of  an  inch,  or  more,  and 
fives  a  tinge,  reddifh  or  purple  at  firft,  and  afterwards 
rown,  from  which  colour  it  never  varies  afterwards.  It 
always  takes  off  the  polifh  of  the  marble,  eating  away  a 
past  of  its  furface.  Th^  folution  of  gold  does  not  pene- 
trate fo  deep  into  marble  as  that  of  iUver,  but  it  gives  a 
beautiful  violet  colour. 

Both  thefe  operations  are  much  aififted  by  expofing  the 
marble  to  the  fun.  The  liquors  ufually  didufe  themielves, 
and  fpread  every  way  in  the  marble,  fb  that  it  is  not  eafy 
to  make  any  figure  with  them  that  fliall  keep  its  outline  to- 
lerably regular.  And  this  imperfe£bion  appears  to  be  the 
lefs,  according  as  the  folution  is  the  mor^  laturated,  fo  ail 
to  dry  or  cryftallize  the  more  fpeedily.  An  eafy  method 
of  obviating  this  inconvenience,  fays  Dr.  Lewis,  is  fug- 
gefted  by  the  pra£dce  of  the  engraver ;  for  the  means,  by 
which  he  confines  the  aqua  fortis  on  his  copper-plates  to  the 
minuteft  ftrokes,  would  doubtlefs  anfwer  the  fame  intention 
here.  The  furfsce  of  the  ftone  being  coated  with  a  proper 
tenacious  fubftance,  which  the  acid  cannot  a£l  upon,  as  the 
conipofition  called  etcbing^waxf  which  confifts  of  refinous 
fubfEances  melted  with  wax,  or  boiled  with  oil  to  a  due  con- 
fiftence ;  4ind  the  drawinfir  being  nude  in  this  ground,  fo 
that  each  ttroke  may  reach  down  to  the  ftone,  it  may  be  pre- 
fumed  that  the  folution  of  filver,  afterwards  applied,  win 
no  where  fpread  farther  than  the  parts  thus  laid  bare.  See 
C^lourmg  of  Marble. 

The  folution  of  copper  gives  marble  a  beautiful  green 
tinge,  but  it  does  not  penetrate  deep,  and  on  the  applica- 
tion of  boiling  water  becomes  black :  when  the  furface  is 
poliflied  off  afterwards,  however,  it  becomes  again  of  a 
beautiful  grreen.  Befide  the  powerfiil  acid  menftruums, 
there  are  many  other  liquors  which  have  a  power  of  pene- 
trating deep  into  marble.  Of  this  nature  are  all  the  oily 
fluids';  but  the  expreffed  oils  hava  this  difadvantage,  that 
they  leave  a  fattineis  in  the  marble  which  will  not  fuffcr  it 
afterwards  to  take  a  good  polifli. 

AU  fubftances  which  can  penetrate  ouu-ble,  can  carry 
colours  into  it ;  but  fuch  are  moft  eligible,  which  having 
lodged  the  colours,  evaporate,  and  leave  them  there,  with- 
out injuring  the  ftone.  Spirit  of  wine  is  of  this  number  ; 
it  isexcellently  qualified  for  the  extrai^ng  of  beautiful  tinc- 
tures, and  finks  them  very  deep.  Oil  of  turpentine  alfo  has 
its  value,  but.  it  does  not  take  tinges  fo  well  as  the  fpirit. 
Some  have  recommended  Uxiviums  of  the  fixt  alkaline  falts, 
but  thev  very  rarely  produce  any  beautiful  colour.  In  the 
ufing  01  thefe  fluids  the  marble  is  to  be  gently  heated,  and 
the  fpirit  is  by  that  means  evaporated  before  it  is  cooled, 
leaving  its  colour  always  behind. 

White  wax  penetrates  very  deep  into  hot  marble,  and 
conveys  colours  into  it  in  a  very  beautiful  and  determinate 
manner.  There  are,  however,  but  few  bodies,  which  will 
impart  their  colours  to  wax,  and  therefore  this  valuable 
means  is  of  a  very  limited  ufe. 

Several  of  the  gums  alone  are  alfo  able  to  tinge  marble 
▼err  ftrongly.  Dragon's  blood,  and  gamboge,  if  rubbed 
on  hot  marbk,  penetrate  to  the  depth  of  about  a  twelfth 
of  an  inch :  ilie  gamboge  requires  the  marble  to  be  hotter 
than  the  other,  and  tinges  it  to  a  very  beautiful  yellow ;  the 
dragon's  blood  tinges  to  a  red  in  dinerent  degrees,  accord- 
ing to  the  heat  of  the  marble.  > 

If  thefe  gums  have  been  ufed  to  palifli  marble,  there  is 
no  farther  caution  necefikry  than  the  cleanfing  them  off 
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from  t^  furface  witli  a  little  fpirit  o(  wme :  but  the  way  to 
make  them  fink  deeper  into  the  ftone,  is  to  take  off  the 
polifh  by  nibbing  the  furface  with  pumice,  or  the  like,  and 
then  the  gums  fink  much  farther,  and  the  colours  appear 
▼ery  beautiful  when  the  marble  is  polifhed  again. 

Though  thefe  gupis  aft  alone,  yet  they  will  fucceed  much 
better  if  difTolved  in  fpirit  of  wine,  and  applied  with  a 
pencil;  for  by  this  means  they  fink  deeper  in,  and  the 
figures  traced  out  will  keep  their  determinate  form  and  out- 
lines, thefe  folutions  fixing  immediately,  without  fpreading 
any  way.  It  is  alfo  remarkable,  that  the  folution  of  dra- 
gon's blood  hardens  the  marble,  and  renders  it  lefs  foluble 
in  acids  than  before  ;  fo  that  if  a  piece,  ftained  in  pan  with 
this  folution,  be  afterwards  rubbed  over  with  an  acid  dif- 
folvent,  and  its  furface  eaten  away  to  fome  depth,  the  parts 
which  are  coloured  will  all  ftand  out  above  the  reft.' 

A  tindure  of  Brafil  wood  in  fpirit  of  wine  tinges  marble 
red ;  and  if  the  heat  given  to  the  marble  be  greater,  it  be- 
comes purple :  but  both  thefe  colours  fade  a  little  in  keep- 
ing. A  tinfture  of  cochineal  gives  a  purpliffi-red  ;  and  the 
mere  the  marble  is  heated,  the  farther  the  colour  penetrates, 
and  the  deeper  it  is. 

In  oil  of  turpentine,  the  colour  of  cochineal  penetrates 
much  deeper  into  the  marble,  but  it  has  a  brownifh  caft. 
Alkanet  root,  bv  means  of  fpirit  of  wine,  gives  alfo  a  red 
colour,  which,  it  the  heat  be  too  great,  changes  to  brown ; 
^md  this,  and  moft  other  of  the  like  matters,  "tin^e  the 
marble,  in  tinfture  with  fpirit,  to  a  flight  depth  ;  and  in  'oil 
of  turpentine  they  fink  much  deeper,  but  then  the  oil  leaves 
a  greafy  appearance  upon  the  marble. 

if  verdigris  be  boiled  a  confiderable  time  in  white  wax, 
it  tinges  marble,  when  rubbed  hot  upon  it,  to  a  beautiful 
green,  Kttle  inferior  to  that  of  the  coarfer  emeralds,  and  the 
colour  fpreads  itfelf  very  equally,  and  penetrates  to  a  third 
'  of  an  inch  deep ;  if  the  marble  be  made  too  hot,  the  colour 
■becomes  that  of  the  jade-ftone.  Alkanet  boiled  in  white 
wax  gives  a  flefh  colour,  which  penetrates  very  deep ;  and 
the  roucou  boiled  in  wax  makes  a  permanent  yellow,  which 
alfo  finks  very  deep.  The  befl  way  of  heating  marble  for 
this  purpofe  is  to  lav  the  piece,  intended  to  be  ftained,  upon 
a  bed  of  fand,  a  fiuh  of  an  inch  deep,  upon  an  iron  plate : 
this  is  to  be  fet  over  the  fire,  and  when  of  a  proper  degree 
of  heat,  the  colour  is  to  be  applied.  The  juft  degree  can 
only  be  found  by  experience, '  and  it  varies  indeed  in  almoft 
every  colour ;  but,  in  general,  the  finer  colours  require  the 
marble  to  be  of  fuch  a  heat,  that  the  hand  can  juft  beiur  to 
be  laid  upon  it,  and  the  others  require  a  fomewhat  greater 
degree  than  this. 

Black  is,  of  all  colours,  the  moft  difficult  to  be  given  in  this 
manner  to  marble ;  and  perhaps,  indeed,  it  is  impoffible  to 
impart  that  colour  in  any  degree  of  perfeftion ;  and  that  for 
this  plain  reafon,  that  all  thefe  colours  only  fill  the  inter- 
ftices  between  the  granules  of  the  marble,  thofe  granules 
themfelves  remaining  unaltered :  thus,  in  the  other  colours, 
the  whitenefs  of  the  granules  is  only  a  heightening  to  the 
tinge,  making  it  brighter,  and  a  little  paler ;  but  the  white- 
nefs can  never  fail  to  appear  diftineuifhably  as  fuch  in  black, 
and  by  that  means  deftroy  that  colour. 

Dr.  Lewis  obferves,  that  he  has  ftained  the  porous 
marbles,  which  admit  water  to  fink  into  them,  of  a  full 
black  colour  with  common  ink,  either  by  ap*()lying  on  the 
warm  marble  an  ink  already  made,  or  by  the' alternate  ap- 
plication of  aftringent  liquors  and  folutions  of  iron  ;  but 
'  with  the  more  compaft  marbles  this  method  did  not  fucceed, 
though  they  were  heated  fo  far  as  to  make  the  liquors  boil 
upon  them :  however,  by  a  folution  of  copper,  managed  as 
above  lehtedy  and  by  a  folution  of  the  metallic  part  of  co*. 


bait  in  aqua  regia,  employed  in  the  fame  manner,  the  moft 
compad  pieces  were  ftained  black ;  though  the  procefs  re^* 
quires  too  great  a  heat  to  be  pra^ifed  on  marble  without 
Ganger  of  injuring  the  ft  one.  The  colour  which  folntiona 
of  gold  communicate  to  marble,  in  its  deep  (hades,  obtained 
by  repeated  applications  of  the  folution,  approaches  very 
near  to  black. . 

Next  to  black,  blue  feems  the  moft  difficult,  of  all  tbe 
colours,  to  be  given  to  marble.  M.  Du  Fay,  however,  hav- 
ing found  by  M.  Geoffroy's  experiments,  that  oil  of 
thyme,  by  long  ftandin?  with  fpirit  of  fal  ammoniac,  ac- 
quired a  blue  colour,  tried  this  mixture,  and  found  it  fuc- 
ceed very  beautifully ;  but  this  is  one  of  thofe  colours  whidi 
require  the  marble  to  have  but  a  very  fmall  degree  of  heat, 
fince  a  greater  would  evaporate  them  before  the  colour  had 
time  to  penetrate. 

When  the  oil  of  thyme  is  digefted  with  the  volatile  fpirit, 
it  becomes  firft  yellow,  then  red,  then  violet,  and  at  laft  of 
a  deep  blue.  In  fix  weeks^  digeftion  it  had  acquired  a  pale 
blue,  and  in  this  ftate  gave  little  colour  to  marble :  after 
ftaiiding  for  fix  months,  it  was  deepened  almoft  to  a  black 
hue,  and  being  now  applied  on  warm  marble,  gave  the  ftain 
defired. 

M.  Du  Fay  alfo  ftained  marble  of  a  blue  colour  with 
tin6iure  of  archel.  The  tin^ure  of  it  in  water  is  applied 
on  cold  marble,  and  renewed  as  it  evaporates,  till  the 
colour  is  fufficiently  deep.  He  fays,  that  he  faw  pieces  of 
marble  thus  ftained,  which  in  two  years  were  not  fenfiblj 
changed. 

The  colours  of  the  gums  may  be  laid  on  when  the  marble 
is  cold ;  and  on  heating  it  afterwards,  they  will  fink  into  it. 
See  Colouring  of  Marble. 

There  is  another  very  elegant  fort  of  workman  fhip  to  be 
performed  on  marble,  that  is,  the  tracing  of  figures  in  rdief 
in  it ;  and  this  is  done  much  more  eafily  than  might  be  ima- 
gined, there  being  nothing  ipore  required  to  it,  than  the 
laving  of  the  parts  which  are  to  be  left  in  relief,  by  coverinr 
them  with  a  vamifh,  and  eating  away  the  reft  by  means  ^ 
an  acid.  For  this  purpofe,  let  the  defigned  figures  be 
traced  in  chalk  upon  the  marble,  and  cover  them  with  a 
bed  of  vamifh,  made  by  diflblving  a  piece  of  common  red 
fealing-wax  in  fpirit  of  wine ;  then  pour  on  the  marble  a 
mixture  of  equal  parts  of  fpirit  of  fait  and  diftilled  vinegar, 
and  .this  will  eat  down  all  the  ground,  and  leave  the  figures 
ftanding,  as  if  engraved  with  immenfe  trouble.  The  add- 
ing of  the  colours  befpre  defcribed,  to  thefe  marbles  after- 
wards, in  a  regular  manner,  will  give  them  a  furprifing 
beauty.  Mem.  Acad.  Par.  1728  and  1732.  Lewis's  PhiL 
Com.  of  Arts,  p.  426,  ftc. 

-  Mr.  Muller,  in  grinding  fome  aurum  fulminans,  made  by 
diffolving  gold  in  aqua  regia,  and  precipitating  it  with  £ut 
of  tartar,  t0£;ether  with  fome  red  glafs  powdered,  and  a 
bttle  water  added,  found  that  this  mixture  ftained  the  onyx, 
or  chalcedony,  of  which  the  mortar  was  made.  He  was 
rubbing  thi^  mixture  together  to  make  an  enamel  colour, 
and  leaving  it  three  or  four  days  in  this  little  mortar,  he 
found,  that  not  only  where  it  had  been  rubbed  againft  the 
bottom  of  the  mortar,  but  where  it  had  accidentally  fplafhed 
againft  the  fides  of  it,  and  on  the  furface  of  the  pettle,  it 
had  tinged  them  both  very  deeply  to  a  fine  red,  leaving  the 
intermediate  parts  of  a  true  onyx,  or  chalcedony  colour, 
wholly  unaltered.  The  polifh  ot  the  ftone  was  not  injured 
in  the  places  where  it  was  thus  ftained,  nor  could  any  art 
get  out  the  colour,  though  it  was  tried  with  alkalies  and 
other  fharp  liquors.  This  colour  was  not  given  to  thefe 
parts  of  the  ftone  of  the  mortar  in  fimple  blotches,  but 
fcrmed  itfelf  into  regular  Uociy  as  we  fee  iJie  natural  colour* 
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of  fteoei  do ;  but  tUs  not  in  the  fame  degree  of  colour^  but 
fome  of  thie  lines  were  deeper^  others  paler. 

This  experiment  was  repeated  in  feveral  other  mortars  of 
the  iame  ftone»  but  without  fuccefs ;  on  which  the  ftones, 
of  which  they  were  compofed»  were  examined  with  the 
help  of  glaies,  and  it  was  found  that  this  mortar  chanced 
to  be  made  of  a  more  flaky  chalcedony  than  any  of  the 
othertt  though  it  appeared  equally  folid  and  beautiful  to 
the  naked  eye»  and  bore  a  pobfh  no  way  inferior  to  them. 
It  mxy  be  worth  while,  on  this  occafion,  ftriAly  to  examine 
ftooes  of  this  chalcedony  kind,  and  on  meeting  with  a  plate 
of  one  of  them  of  this  flaky  kind,  to  cover  it  with  this  mix- 
ture, and  by  that  means  grive  it  a  feries  of  lineations,  which 
muft  make  it  a  very  bniutiful  and  valuable  done.  The 
polifh  will  not  be  injured  by  this ;  or,  if  it  ihoilld,  the 
adding  of  a  new  polifli  will  not  at  all  affe^  the  colours.  In 
the  fame  manner  the  texture  of  ftones,  intended  for  any 
other  experimenU  in  ftaining,  fliould  be  confidered,  and  the 
dioofing  of  proper  ones  may  make  this  procefs  fucceed 
OD  them.     Phil,  Tranf.  N**  179. 

Stoks,  jfrt^lcial.    See  Mortal  and  Stucco. 

Stonx,  Bo/ognian*    See  Bomonian  and  Phosphorus* 

Stone,  Butter  of.     See  Butter  rf  Stone. 

Stonx,  Caiamine.    See.  Calaminx. 

Stons,  Caufiic.    See  Lvnar  Caustic. 

Stonxs,  Gbidk.    See  Chalk. 
.    Stone,  Chicb.    See  Cicerum  Laflu. 

Stone,  Copperas.    See  Pyrites. 

Stones,  Comer.    See  Corner. 

Stone,  Eagk.    See  ^tites. 

Stones,  £ft.     See  EFT-Stones. 

Stone,  Emery.    See  Emery. 
^  Stone,  Fire.    See  TiRErStone* 

Stone,  ^M.    See  Sarcites. 

Stones,  Freet  Grinds  GrityGypfinet  and  Horjham.  See 
Free,  &c. 

Stones,  Gidl.    See  Biliary,  and  Biliary  Calculus. 

Stone,  Nom.    See  Lapis  Comeus. 

Stone,  Jewi/i.    See  Judaicus  Lapis. 

Stone,  Infernal.     See  Lunar  Caustic. 

Stone,  Lime.    See  Lime. 

Stones,  Met&caU  a  term  iifed  by  fome  to  exprefs  thofe 
particular  ftones,  which  for  their  real  or  imaginary  virtues 
have,  at  one  time  or  other,  been  made  ingre£ents  in  medi- 
cinal preparations. 

The  opinions  of  the  ancients,  in  regard  to  the  virtues  of 

Cs  and  precious  ftones,  were  very  whimfkaL  They 
^  ^>ofed  that  they  had  certain  fympathetic  properties,  and 
that  the  wearing  of  them  on  the  finger,  or  carrymg  of  them 
in  the  pocket,  would  cure  difeafes,  render  the  gods  propitious 
to  their  prayers,  or  fave  them  from  thunder.  Thele  have 
been  liefervedly  laughed  out  of  the  world  in  our  more  en- 
Ughtened  times ;  but  it  has  remained  a  queftion,  and  does 
fo  even  to  this  time,  whether  or  not  fome  of  the  gems  have 
not  real  medical  virtues,  naturally  refulting  from  their 
parts,  and  conftituent  matter.     See  Gem. 

StonI:,  Meteoric^  in  Meteorology.  Meteoric  ftones,  or 
aerolites,  are  tliofe  ftones  which  have  been  obferved  to  fall 
from  the  atmofphere.  (See  Falling  ^/ouat.)  In  addition 
to  the  defcription  of  thefe  ftones,  and  the  particular  pheno- 
mena attending  their  .fall,  under  that  article,  we  fliail  ftate 
,  that  numerous  fads  of  a  fimilar  kind  have  (ince  been  noticed 
in  various  parts  of  the  world ;  and  the  evidence  of  their 
x&ual  defcent  from  the  atmofphere  is  full  and  fati$fa£tory, 
though  the  mode  of  their  formation  dill  remains  involved  in 
much  obfcurity.  The  opinion  that  thefe  ftones  are  of 
aumb^I^eric  origin,  and  that  the  elements  of  which  they 


are  compofed  have  been  eithe/held  in  folution  in  the  air»  or 
were  formed  there  by  the  union  of  gafeous  fluids,  appeafs 
to  us  to  agree  better  with  the  phenomena  than  any  other 
which  has  yet  been  advanced.  Though  it  may  be  difficult 
to  explain  the  fudden  formation  of  a  Tolid  mafs  of  ftone  in 
the  air,  yet  we  have  inftances  of  a  formation  fomewhat 
analogous  occurring  very  frequently :  thus,  during  riolent 
thunoer-ftorms,  mafles  ox  ice  tall  down  in  the  hotteft  months 
of  fummer,  fometimes  weighing  feveral  ounces,  and  fiven 
pounds ;  and  were  the  temperature  of  the  earth  conftantly 
below  32^  of  Fahrenheit,  they  would  remain  as  folid  ftones 
on  the  furface  of  the  earth.  The  matter  of  which  thefe 
maifes  of  ice  are  formjpd,  exifted  previoufly  in  a  ftate  of 
elaftic  liqueous  vapour  in  the  atmofphere}  but  by  what 
procefs  it  was  fuddenly  confolidated,  during  thunder-ftormsy 
is  at  prefent  almoft  as  inexplicable  as  the  formation  of 
meteoric  ftones.  The  nature  of  our  atmofphere  is  but 
imperfedly  known ;  for  though  we  are  acquainted  with 
the  proportions  of  oxygen  and  azote  which  it  containSf  wt 
are  not  certain  whether  they  are  chemically  combined,  or 
only  mechainically  mixed :  and  with  refpe6t  to  the  aqueous 
vapour,  and  other  fubftanoes  which  are  diffufed  through  the 
different  regions  of  the  air,  our  knowledge  is  ftill  more  im- 
perfed.  Thus^  though  we  know  that,  in  the  hotteft 
months  of  fummer,  an  unmenfe  quantity  of  water  is  raifed 
into  the  atmofphere  from  the  furface  of  the  earth  and  feat 
yet  when  this  evaporation  has  continued  for  feveral  weeks 
without  rain,  and  confequently  the  atmofphere  is  charged 
with  water,  yet  if  it  be  examined  by  the  hygrometer,  it 
appears  in  its  dryeft  ftate.  The  important  agency  of  elec- 
tricity, in  all  atmofpheric  pheoomenat  is  univerlally  ad« 
mitted ;  but  the  mode  of  its  operation  is  verv  little  known. 
When  thefe  fubjeds  are  better  underftood,  we  have  no 
doubt  that  the  formation  of  meteoric  ftones  will  receive 
much  elucidation.  From  the  examination  of  rain-water» 
colleded  at  a  diftance  from  towns,  it  is  proved  that  lime 
and  other  fubftances  exift  in  the  atmofphere ;  and  it  is  not 
improbable  that  the  elements,  of  which  meteoric  ftones  are 
formed,  may  be  fublimed  from  volcanoes,  and  diffufed 
through  the  higher  regions  of  the  air,  intermixed  with 
hydroffen,  ur  other  innammab^  gafes  (of  neater  lerity) 
at  preient  unknown.  When  Uiefe  explode  mddenly,  large 
concretions  may  be  formed ;  or,  by  flow  combuftion,  they 
may  form.fhowers  of  fulphur,  or  other  fubftances,  in  a  dif- 
fufed or  lefs  compa£k  ftate.  In  the  Annales  de  Chimiet 
tom.  Ixxxv.  p.  262,  many  curious  inftances  of  this  kind  are 
rebted,  from  which  we  feled  the  following,  as  intimately 
conneded  vrith  the  defcent  of  meteoric  ftones. 

We  ought  probably  to  rank  with  meteoric  ftones  the 
ignited  bodies,  or  fire-balls,  which  are  only  diftinguiflied 
from  them  by  their  fubftance  not  being  metallic.  Like 
meteoric  ftones,  they  generally  fall  in  the  warmeft  months^ 
and  in  calm  weather :  they  bum  in  the  fame  manner,  and 
tcaverfe  their  path  with  the  fame  velocity ;  their  explofions 
are  nearly  fimilar,  and  that  of  1772  had  a  rotation  round  its 
centre.     Thefe  ignited  globes  have  a  roundiih  form  and 

felatinous  confiftence.  A  globe  of  fire  which  fell  in  the 
laft  Indies,  in  12 18,  left,  after  a  dreadful  explofion,  a 
round  large  heap  of  gelatine,  of  tolerable  confiftence.  A 
fimilar  mals,  but  grey  and  fpungy,  was  found  at  Coblentz, 
after  the  explofion  of  a  ball  of  nre.  Journal  de  Phyfique 
de  Gilbert,  tom.  vi. 

Silberfchlag  rclatesr  having  feen  the  refidue  of  an  ignited 
globe,  which  prefented  a  gelatinous  appearance,  of  a  whitifh 
colour. 

The  meteors  called  falhng  ftar*,  do  not  appear  to  differ 
from  globes  of  fire;  they  leave  behind  them  gelatinous 
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nafleSf  fidfely  attnbuted  to  birds  of  prey>  finte  they  con<»  was  darkened  by  a  red  cloud,  from  which  an  immenfe  quan^* 

tain  nothing  which  announces  an  anioiai  origin.     If  igneous  tity  of  reddiih  (and  was  precipitated,  entirely  different  from 

S^obes  do  not  always  leave  fimilar  reiidues,  it  is  owing  to  the  fands  which  exift  in  that  country.     A  mower  of  ferru- 

eir  being  compofed  of  entirely  combuftible  elements,  and  ginous  rain  was  obfervedin  the  Atbmtic,  lat.  45^  and  long* 

to  their  being  confequently  dillipated  before  they  reach  the  32^,  at  a  diftance  of  five  or  fix  leagues  from  the  main'  land  : 

ground.     We  may  refer-  to  this  kind  of  phenomenon,  the  um  fiiower  was  preceded  by  a  ilrong  light ;  it  lafted  up* 

flobe  of  fire  which,  according  to  Geoffroy,  burft  in  the  wards  of  nine  hours,  the  air  being  calm  during  the  time, 

^alace  du  QuelTnoy  on  the  4th  of  January,  1717;   that  Showers  of  fulphur  appear  to  admit  of  a  more  eafy  ex- 

which  was  obferved  in  America  in  i8co,  and  in  the  county  planation  than  many  of  the  above  phenomena.  Sulphuretted 

of  Suffolk  in  1802.     With  thefe  globes  of  fire  may  be  hydrogen  gas  is  conftantly  emitted  into  the    atmofphere 

elaffed  the  fhowers  of  fire,  which  can  only  be  diftioeuiftied  from  volcanoes  and  other    fources ;    were   this  coUe^ed 

from  them  by  their  greater  diffufion.     In  the  fire-balls,  the  and  exploded,  or  flowly  burned^  a  quantity  of  liquid  ful- 

fame  diffufed  fubftance  is  concentrated  in  one  mafs.     A  phur  would  be  precipitated. 

fliower  of  fire  made  great  ravages  in  Germany  in  the  year  The  writer  in  the  Annales  de  Chimie,  before  referred  to, 

825,  and  burnt  up  whole  villages.     Another  (kower  of  the  has  attempted  to  generalize  the '  circumftances  attending 

fame  kind  fell,  in  157 1,  in  the  mnd  duchy  of  Heffe  :  after  meteoric  ftones,  but  he  appears  to  want  fufficient  data  to 

a  dreadful  explofion  it  flowed  through  the  ftreetsi  but  with-  eftablifli  fome  of  his  conclufions. 

out  caufing  the  deftrufiion  of  the  houfes.     A  third  fhower  *<  Firft :  The  fall  of  thefe  ftones,"  hk  obferves,  **  is  moft 

of  fire  tooK  place,  in  1678,  at  Sachfen-Haufen,  and  the  in-  frequent  in  the  months  of  June,  July,  and  Auguft.    Of  65 

flamed  matter  burnt  half  an  hour  in  the  ftreets  before '  it  or  70  of  thefe  recorded  fiiowers  of  ftone,  nearly  two-thirds 

was  extinguifhed.     Finally,  that  which  fell  over  the  city  have  occurred  in  the  above  months  i   and    the  inftances 

of  Brunfwick  in  172I9  was  fo  violent,  that  they  attempted  of  their  occurrence  in  the  vrinter  months  are  very  rare 

m  vain  to  extinguim  it  by  means  of  water.     The  difference  indeed. 

remarked  between  (bowers  of  fire,  and  thofe  of  an  oily  fub-  **  Secondly :  From  a  catalogue  drawn  up  vrith  great  care 
fiance,  which  have  frequently  occurred,  appears  to  confift  it  appears,  that  only  feven  inftances  occur  of  ftones  fallinjr 
in  this, — the  fubftance  of  the  former  is  in  a  ftate  of  phof-  between  nudnight  and  noon.  On  one  occafion  only,  this 
phorefcence,  which  is  not  the  cafe  with  the  latter.  We  phenomenon  was  obferved  between  1 1  o'clock  in  the  even- 
may  place  softer  thefe  fingular  (bowers,  thofe  of  a  mucila*  mg  and  6  o'clock  in  the  morning,  whilft  we  have  evidence 
ginous  nature.  As  chemiftry  (hews  that  mucilage  ap-  of  thirty-fix  having  taken  place  between  noon  and  midnight^ 
proaches  to  ihe  nature  of  honey  and  fugar,  we  might  refer  and  the  greater  part  of  thefe  fell  between  3  o'clock  in  the 
the  honey-dews,  as  they  are  caJled,  to  the  fame  phenomena,  afternoon  and  funfet."  We  may  obferve,  that  the  defoent 
for  it  is  difficult  to  confider  them,  atf  excretions  of  plants,  as  of  thefe  ftones  could  not  be  fo  firequently  noticed  in  the 
fome  have  alTerted.  One  of  thefe  (bowers  of  dew  took  place  night  as  during  the  day,  and  therefore  we  do  not  think  the 
at  Ultn  fo  recently  as  1802,  and  in  fuch  abundance,  that  author's  conclufions  on  this  head  entitled  to  much  notice, 
every  thing  expofed  to  it,  as  well  as  the  furface  of  ftagnant  '  **  Thirdly :  The  number  of  thefe  (bowers  of  ftone  de- 
waters^  was  covered  with  it.  It  may,  perhaps,  be  pre-  creafes  with  the  diftance  from  the  equator.  Thefe  pheno- 
fumed,  that  the  matter  of  which  meteoric  ftones  and  fire-  mena  are  more  frequent  in  Italy,  France,  and  Germany, 
balls  are  formed,  is  fometimes  precipitated,  in  a  very  minute  than  in  the  northern  countries  of  Europe, 
ftate  of  divi&on,  in  fliowers  of  fulphur  or  fand,  and  what  *«  Fourthly :  We  know,"  fays  the  author  above  referred 
have  been  falfely  called  (bowers  of  blood.  to,  **  of  no  fdls  of  ftones  havine  taken  place  in  cloudy 
The  (hower  of  brimftotfe  which  fell  at  Copenhagen  weather,  or  during  a  high  win<n  or  a  heavy  continued 
in  1646,  was- accompanied  with  heavy  rain,  and  the  air  rain  or  fnow." 

was  infeded  v^ith  the  fmell  of  fulphur.     A  (hower  of  the  The  weather  has  been  noticed  during  forty-three  falls  of 

fame  kind  alfo  took  place  at  Copenhagen  in  1665,  after  ftones  j  twenty-nine  fell  in  warm  and  ferene  weather',  and  tvro 

a  very  violent  ftorm :  the  fubftance  pVecipitated,  Emitted  a  when  the  (ky  prefented  fome  fcattered  and  infulated  clouds ; 

ftrong  fmell  of  fulphur  when  thrown  into  .the  fire,  and  the  remaining  twelve  were  accompanied  by  violent  ftorms  of 

with  fpirit  of  turpentine  it  formed  a  kind  of  balfam  of  ful-  rain  and  hail.     Out  of  twenty-nine  falls  of  ftones  which  took 

phur.'     In  1 80 1,  the  rain  which  fell  at  Raftadt  was  fo  place  in  ferene  weather,  twenty  feemed  to  iffue  from  a  very 

fulphurous,  that   it    was   ufed  to  prepare   matches.     A  extenfive  but  round  cloud,  black  or  variable  in  colour,  ac* 

red  mineral  (hower  fell  in  Weftphalia  in   15431  ^^  Lowen  cording  to  the  colour  of  the  ftones  themfelves.     Thud,  the 

in  1560,  and  at  Embden  in  157 1  :  the  latter  was  fo  exten-  cloud  was  white  in  the  fall  which  took  place  at  Burgos, 

five,  that  over  the  circumference  of  10  or  12  leagues,  all  and  the  ftones  were  alfo  white.     At  all  times  the  cloud 

bodies  expofed  to  it  were  dyed  red.     Similar  (howers  fell  in  feems  effential  to  thefe  meteors,  for  from  it  proceeds  the 

Ruffia,  Swabia,  near  the  lake  of  Conftance,  and  at  Lucarno,  noife  which  accompanies  or  precedes  the  fall  of  the  ftones, 

in  Upper  Italy;  in  the  latter  end  of  1755-     At  Lucarno  as  alfo  the  ftones  themfelves. 

the  atmofphere  became  quite  red  previomly  to  the  (hower.  It  may  not  be  improper  to  remark,  that  the  great  ftoike 

The  rain  was  almoft  as  thick  and  heavy  as  fnow,  and  the  which  fell  on  the  wolds  of  York(hire,  was  unaccompanied 

refidue  left  by  it  was  reddifh,  with  an  earthy  appearance,  with  any  meteor  or  light,  and  the  (ky  was  hazy.     The 

In  January  1810,  a  fimilar  (hower  fell  in  the  mountains  progrefs  of  the  great  meteor  in  1783,   was  unattended 

of  Placentia ;  its  firft  appearance  was  white,  but  after  fome  with  any  cloud ;  and  though  it  exploded  in  various  parts 

claps  of  thunder  it  became  red,  and  finally  white  again.     In  of  its  courfe,   no  defcent  of  ftones  was  noticed.     The 

certain  places  it  was  of  a  fle(h  colour,  but  in  others  it  was  cloud  which,-  from  various  authentic  accounts,  appears  to 

of  a  very  deep  red,  and  it  always  preferved  its  colour  after  be  generally  attendant  on  the  fall  of  meteoric  ftones,  is  fup* 

having  been  melted.    There  are  too  many  teftimonies  in  pofed  by  fome  philofophers  to  contain  thefe  elements  in  a 

favour  of  (howers  of  fand  having  fallen,  to  allow  us  to  deny  vaporous  ftate.    This  cloud  has  fometimes  been  obferved  to 

the  faA.     One  was  obferved  at  Bagdad  in  9^0.     (Quatre^  have  a  rapid  motion  round  its  centre.     During  a  very  con* 

mere  Memoires  fur  I'Egypt.)    Long  before  it  ftdl,  the  (ky  fiderable  fall  of  ftones  in  the  department  of  the  Lot  and 

Garonne, 


STONE. 


G«roiiiie»  in  FrancCf  Sept.  jtb,  i8i4»  a^finall  white  round 
cloudt  but  gnjifh  in  the  centre,  appeared  to  move  with 
great  r^iditj  over  the  diftridl.  where  the  ftonet  fell:  ex- 
ploftons,  accompanied  by  lightning,  inunediatelj  fucceeded : 
the  Iky  in  other  parts  was  ferene :  at  the  iame  ioftant,  the 
dood  appeared  to  divide  into  three  or  four  parts,  and  fall  to 
the  ground,  leavinfi^  behind  a  train  of  rainbow-coloured 
light,  with  a  red  pomt  at  the  top.  The  ftones  in  their  fall 
appeared  to  diverge,  ftriking  the  ground  obliquely  in  vari- 
ous dire^ions..  They  do  not  differ  in  their  compoiition  from 
other  meteoric  ftones.  We  have  thus  endeavoured  to  fele^ 
fome  of  the  moft  interefting  fa6is  that  have  been  recently 
noticed  in  this  department  of  meteorology ;  and  in  the  pre- 
fent  ftate  of  information  on  the  fubjedl,  it  is  of  far  greater 
importance  to  fcience  to  coUe6l  fa&s,  than  to  advance  the 
moft  elaborate  fpeculatiohs  on  the  mode  by  which  thefe 
fingular  bodies  are  formed. 

It  has  been  ftated  by  Mr.  Bakewell,  in  his  Introdu^ion 
to  Geology,  that  what  we  already  know  with  refpedl  to  the 
fonnatiou  of  ftones  in  the  atmofphere,  may  elucidate,  in  his 
opinion,  the  appearance  of  new  (lars,  which  have  (hone  for 
a  few  years  and  then  difappeared.  The  fimpleft  form  of 
matter  with  which  we  are  acquainted,  is  that  of  gas  or 
vapour. 

**  Ltct  us  for  a  moment  confider  the  elements  of  which  all 
tprreftrial  fubftances  are  compofed  as  exifting  in  this  fimple 
ftale,  when  the  fiat  of  Almighty  Power  imprefled  upon  the 
whole  the  various  affinities  by  which  they  coalefced,  and 
formed  a  fluid  oriblid  mafs.  During  their  union,  intenfe 
light  and  heat  would  probably  be  evolved,  prefenting  to 
the  diftant  inhabitants  of  the  univerfe  the  app^rance  of  a 
ftar  of  great'  brilliancy,  but  of  (hort  duration.  The  fud- 
den  concretion  of  iiony  mafles  in  the  atmofphere,  with  thef 
iotenfe  light  attending  their  formation,  may  be  analogous 
to  the  produdion  of  a  planet."  As  we  conceive,  however, 
that  the  phenomena  of  the  appearance,  and  difappearance  of 
ftara  are  fatisfadorily  explained  upon  other  principles,  we 
fliall  content  ourftlves  with  referring  to  the  publication 
above  cited,  and  to  the  article  Star. 

Stone,  Moor,     See  MooR-Sioru. 

Stone,  PhUofopber's.     See  PHltosoPHER^/  Stone, 

Stones,  Portland^  Pwntce^  Purbeck^  and  RoU'^ricL  See 
Portland,  &c. 

Stone,  Rocking  or  Logan,  in  Anttqutty^  a  name  given 
to  a  mafs  of  rocks,  the  uppermoft  of  which,  from  refting 
on  a  fmall  point,  or  pivot,  Was  fufceptible  of  being  moved, 
or  rocked  to  and  fro,  with  very  little  force.  Thefe  ftones 
appear  to  have  been  obje^s  of  curiofity,  wonder,  and  fuper- 
ftition,  in  remote  ages,  and  in  different  countries.  Many 
of  them  are  itill  remaining  in  the  mountainous  parts  of  Eng- 
land, Wales,  and  Scotland,  as  well  as  oh  the  European 
continent.  Some  of  the  ancient  writers  have  noticed  thefe 
fiogrular  obje^s ;  and  certain  modern  antiquaries  have  amufed 
themfelves,  and  trifled  with  their  readers,  in  affigning  to 
them  different  fupernatural  properties.  Pliny  fays,  that  at 
Harpafa,  a  town  of  Afia,  there  was  a  rock  of  fuch  a  won- 
derful nature,  that  if  touched  with  the  finger  it  would 
fliake,  but  that  it  could  not  be  removed  from  its  place  with 
the  whole  force  of  the  body.  Ptolemy  Hepheftion  men- 
tions a  Gygonian  ftone  near  the  ocean,  which  might  be 
agitated  by  the  ftalk  of  an  afphodel,  but  could  not  be  re- 
moved by  the  greateft  human  force.  Dr.  Stukeley  confiders 
the  word  Gygonius  to  be  purely  Celtic ;  and  fays,  that 
Gwingog  iignifies  Motitans,  the  rocking-ftone.  Although 
it  it  very  evident  that  moft  of  thefe  rocking-ftones  are  ftri£tly 
natural  in  form  and  fituation,  yet  it  is  generally  fuppofed 
that  others  are  artificial,  or  placed  in  their  refpedive  pofitiont 


by  human  art.  In  the  parifh  of  St.  Levin,  Cornwall^  on  the 
coaft,  on  a  promontory  called  Caftle  .Treryn,  are  three 
groups  of  rocks,  on  the  top  of  one  of  wluch  was  formerly 
a  very  large  ftone,  fo  evenly  poifed,  that  by  a  very  flight 
preflure  it  might  be  moved  from  one  fide  to  another.  It 
was  popularly  called  the  Logan-ftone,  and  has  generally 
been  vifited  as  an  object  of  curiofity ;  but  it  is  now  immov* 
able.  There  are  other  rocking-ftones,  which  are  fo  peculiarly 
fhaped  and  fituated,  that  Dr.  Borlafe,  and  fome  other  anti* 
quaries,  confider  they  were  ereded  by  human  ftrength. 
Of  this  kind  the  dodor  thinks  the  great  Quoit,  or  Karn- 
lehau,  in  the  parifh  of  Tywidnek,  Cornwall,  to  be.  It  is 
thirty-nine  feet  in  circumference,  and  four  feet  thick  at  a 
medium,  and  ftands  on  a  fingle  pedeftal.  There  is  alfo  a 
remarkable  ftone  of  the  fame  kind  on  the  ifland  of  St* 
Agrne^  in  Scilly.  The  under  rock  is  ten  feet  fix  inches 
higd,  forty-feven  feet  round  the  middle,  and  touches  the 
ground  with  no  ixiore  than  half  its  bafe.  The  upper  rock 
rcfts  on  one  point  only,  and  is  fo  nicely  balanced,  tha(  two 
or  three  men  with  a  pole  can  move  it.  It  is  eight  feet  fix 
inches  high,  and  forty-feven  feet  in  circumference.  On  the 
top  there  is  a  bafin  hollowed  out,  three  feet  eleven  inches  in 
diameter  at  a  medium,  but  wider  at  the  brim,  and  three  feet 
deep.  From  the  globular  fhape  o£  this  upper  ftone,  the 
do^or  thinks  it  highly  probable  that  it  was  rounded  by 
human  art,  and  pediaps  even  placed  on  its  pedeftal  by  the 
ftrength  of  man.  In  Sithney,  parifh,  near  Helfton,  in  Corn- 
wall,  ftood  the  famous  Logan  or  rocking-ftone,  commonly 
called  Men-Amber,'^,  d,  Men-an-Bar,  or  the  top-ftone. 
It  was  eleven  feet  in  length,  £\x  feet  wide,  and  four  feet 
deep,  and  fo  nicely  poifed  on  another  ftone,  that  <<  a  little 
child  (as  Mr.  Scawen  in  hiv  MS*  fayS)  could  inftantly 
move  it,  and  all  travellers  that  came  this  way  defired  to  be- 
hold it ;  but  in  the  time  of  Cromwell,  when  all  monumental 
things  became  defpicable,  one  SKrubfall,  then  governor  of 
Pendennis,  by  much  ado,  caufed  it  to  be  undermined,  and 
thrown  down,  to  the  great  gtief  of  the  country.''  Borlafe 
fays  that  it  has  marks  of  the  tool  on  it.  There  is  a  rocking- 
ftone  in  Perthfliire,  near  Balvaird  Caftle,  in  the  Ochil  hillsy 
Scotland,  on  the  eftate  of  Mr.  Murray  of  Conland. 

That  thefe  rocking-ftones  were  employed  by  the  DruidS| 
to  furprife  and  deceive  the  credulous,  is  very  probable ;  but 
tradition  has  not  informed  us  for  what  exprefs  purpofe  they 
were  intended.  Toland  thinks  «  that  the  Druids  made  the 
people  believe  that  they  only  could  move  them,  and  that  by 
a  miracle ;  by  which  pretended  miracle  they  condemned  or 
acquitted  the  accufed,  and  often  brought  criminals  to  con- 
fels  what  could  in  no  other  way  be  extorjed  from  them." 
Carewj  in  his  "  Survey  of  Cornwall,"  4to.,  thus  apoftro* 
phites  the  Logan-ftone : 

"  Be  thou  thj  mother  Nature's  work. 

Or  proot  of  giant's  might, 
Worthlefs  and  rugged  though  thou  fhow. 

Yet  art  thou  worth  the  fight. 
This  hugy  rock  one  finger's  force 

Apparently  will  move ;  . 

But  to  remove  it,  many  ttrengths 

Shall  all  like  feeble  prove." 

Borlafe,  in  his  "  Antiquities,  &c.  of  Cornwall,"  folio, 
1769,  has  devoted  a  chapter  to  this  fubjeft,  and  gives  alfo 
views  of  different  rocking-ftones. 

Stone,  Rotten*     See  Tripoli. 

Stone,  Sanguine.     See  Sanguine  Stone, 

Stone,  Serfent.     See  Cornu  Jmmontst  and  Ammonite. 

Stones,  Sboad.     See  Sho ah- Stones, 

Stons,  Toad.    See  Bufonita  and  Toad^/mit. 
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STONBf  ToucL    See  Tovcu^Stwe. 

Stone,  IFhet.    See  Cos  and  Wnvt^Steiu,, 

Stones,  CbaraBers  on  Tombs.    See  Characters. 

Stones,  En^aving  on.    See  Enoravikg. 

Stone,  Fai^  of.    See  Face. 

Stone,  OU  of.    See  Oil  of  Stone. 

Stone,  Sculpture  In,     See  Sculpture. 

Stones,  Staimng  of  See  Solutions^  5cc.  of  Stones,  and 
Marble. 

Stone  of  Seandtd.    See  Scandal. 

Stones,  in  Mythology^  were  objeds  of  religious  worfliip 
aimong  the  ancients,  before  ftatuarr  was  inrented.  They 
were  unhewn  (hapelefs  mlifles,  called  by  Sanchoniathon 
BsttiRa.  (See  Bjetylos.)  Paufanias  fpeaks  of  the  ftatues 
of  Hercules  and  of  Cupid,  which  were  merely  fuch  mafies 
of  ftone.  He  adds,  that  there  were  feen,  even  in  one 
place,  30  fquare  ftones,  which  had  the  names  of  fo  many 
divinities. 

Stones /cr  MUb^  PreparMtum  of  the  means  of  forming 
them  for  the  purpofe  of  grinding.  In  fmall  corn-mills, 
where  only  one  pair  of  ftones  is  in  ufe,  they  are,  it  is  faid, 
roughed  on  the  furface,  to  enable  them  to  tear,  bruife,  and 
reduce  the  grain,  by  the  ufe  of  a  fmall  hand-pick.  Stones 
thus  prepared  and  dreifed,  ferve  well  for  making  of  oatmeal, 
which  is  beft  and  moft  reliihed  when  rough,  and  large  in 
the  grain ;  but  they  are  not  capable  of  grinding  barley 
or  peas  to  that  finenefs  of  flour  which  is  neceflary  for 
fome '  ufes.  It  is  requifite  to  have  a  feparate  pair  of 
ftones  for  this  purpofe,  which  are  dreffed  on  the  iurface, 
with  a  fmall  chiflel,  in  grooves  running  in  from  the  cir« 
cumference  to  the  centre,  as  in  the  ftones  of  wheat-mills ; 
the  edges  of  thefe  grooves  clip  the  grain  like  fciflacs,  and 
there  is  no  interftice  through  which  any  of  the  grain  can 
efcape,  until  it  is  reduced  to  the  required  finenefs  of  meal 
which  is  propef. 

STONE-Z)ii^,  in  jigriasburif  that  fort  of  dike  or  mound 
which  is  formed  with  ftone  and  earth.  Thefe  dikes  (hould, 
it  is  faid,  confift  of  a  double  face  to  two-thirds  of  their 
beight,  and  the  other  third  be  of  fingle  ftones,  built  up  in 
an  op'en  form  and  manner,  fo  as  to  hang  firmly  on  each 
Other.  They  are  made  in  the  Higiiland  fheep  diftridsi 
where  this  manner  of  forming  them  is  much  had  recourfe  to, 
five  or  five  feet  and  a  hau  high  from  the  furface  of  the 
ground.  A  dike  thus  built,  when  well  executed,  and  fiUed 
with  through-bands,  bids  defiance,  it  is  faid,  to  moft  kinds 
•f  animals,  none  of  which  are  fond  of  venturing  over  it ; 
w4ierea8  a  green  fod  on  the  top  of  a  double-faced  wall  in- 
vites the  (heep  to  attempt  clearing  it,  which  they  not  un- 
frequently  do  with  facility.  Thefe  dikes  are  equally  dur- 
able and  cheap ;  even  more  fo  than  the  turf  or  iod  covered 
or  coped  ftoae-walls,  while  they  are  greatly  more  effedlual. 
They  are  the  moft  proper  for  confining  of  flieep  ;  and  on 
furms  purely  of  this  kind,  are  perhaps  the  beft  fort  of  con- 
trivance^ for  reftraining  them  of  any  yet  known.  They 
have  different  nam^s  in  different  ihcep  difbids. 

The  term  is  fometimes  written  ^one-dyie. 

STONE-2)r«m^     See  SpRiNG-Droui  and  SuRFACE-i}raiii. 

Stone- Piri^.    See  Picker. 

StosE' Pieierif  the  name  of  fuch  perfons  as  are  em- 
ployed in  pickinfiT  ftones  from  off  the  ground.  In  order 
to  prevent  the  lots  of  time  in  filling  and  en^ptying  the  baf- 
kets,  and  that  of  having  recourfe  to  the  team,  the  ufe  of 
one  horfe  and  a  light  cart  is  advifed,  which  attending  feven 
or  eight  women,  boys  and  girls,  may  run  over  forty  acres 
ia  about  four  days.  It  is  advifed  by  Mr.  A.  Young,  that 
conftantly  in  a  dry  feafon,  an  opportunity  (hould  be  taken 
io  ftone-pick  the  grab  and  clover  fields  intended  for  mow« 


ing«  In  this  workf  no  ftones- are,  he  faye,  however,  to  be 
taken,  but  fuch  as  would  impede  the  fcythe.  It  is  often 
the  cafe,  he  adds,  that  the  pickers,  who  generally  like 
this  work,  wiU  over-pick  if  they  are  not  attended  (o,  and 
propofe  to  pick  fields  "which  are  iiot  to  be  mown  ;  but 
this  is  on  no  account  to  be  permitted,  if  the  ftones  be  not 
much  wanted.  It  has  been  often  remarked,  and  is  a  known 
fadl,  that  too  much  ftone^picking  has  done  a  very  fenfible 
mifchief,  iti  many  cafes  where  picked  by  authority  ofpar* 
liament  for  turnpike  roads.  And  Mr.  Macro,  of  Surolky 
afcertained  it  experimentally. 

Obfervations  have  been  made  in  other  places,  which  deariy 
fhew  that  the  ftones  fhould  not  be  wholly  picked  off  many 
forts  of  land. 

SrovE-RoUer.     See  Roller. 

Stone  Arabiat  in  Geography ^  afettlement  in  MontvomeTy 
county.  New  York,  on  the  N.  fide  of  the  river  Mohawk,  four 
miles  from  it,  begun  by  fome  Germans ;  fituated  on  an  emi- 
nence about  54  miles  W.  of  Albany.  The  foil  is  excellent* 
and  the  people  induftrious.  It  has  two  churches,  a  Cal- 
viniftic  and  a  Dutch  Reformed.  Stone  Arabia  is  a  part  of 
the  poft-townfhip  called  PaUume^  (which  fee,)  51  miles 
from  Albany,  erefted  from  the  W.  part  in  1808.  This 
townfhip  is  well  watered,  and  has  many  fine  mill-feats,  the 
land  of  which  is  under  high  cultivation.  It  was  firft  fettled 
by  fome  German  families  in  1724.  Palatine  viUa?e  has  aboot 
45  dwellings,  fome  ftores,  &c.  and  a  ftone  church  ;  55  miles 
from  Albany.  In  18 10  the  population  of  Palatine  was 
Jill. 

Stone  Creek f  a  river  of  Weft  Florida,  which  runt  into  the 
Miffifippi,  N.  lat.  aa^  8'.     W.  long.  9i<*  13'.  * 

Stone  InSantj  Indians  of  North  America,  fituated  on  the 
Afliniboin  river.     See  Assiniboin. 

Stone  I/land^  a  fmall  ifland  near  the  £•  coaft  of  New- 
foundland, near  Cape  Broyle,  and  one  of  the  three  iflaods 
which  lie  off  Caplin  bay. 

Stone  Mountain^  a  mountain  that  lies  between  the  fUtes 
of  Tenneffee  and  Virginia.  N.  lat.  36®  40^.  E.  long* 
81^40'. 

Stone'/  Riverf  a  river  of  Tenneffee,  which  runs  into  the 
Cumberland,  fix  miles  N.£.  of  Nafhville.  N.  lat.  36^5'. 
W.  long.  87®  9'. 

Stone*/  Fort  Gutf  a  creek  on  the  S.W.  fide  of  the  ifland 
of  St.  Chriftopher's,  £.  of  Old  Road  bay,  and  between  that 
and  Bloody  Point}  with  a  fort  on  a  point  of  land,  on  the 
W.  fide. 

Stone  Reef,  a  fmall  ifland  and  rocks  of  Denmark,  in  the 
Little  Belt,  near  the  N.  coaft  of  the  ifland  of  Alfen. 

Stone  Rnfer^  a  river  of  North  America,  which  runs  into 
lake  Athapefcow. 

Stone,  in  Commereei  denotes  a  certain  quantity  or  weight 
of  fome  conunodities. 

A  ftone  of  beef,  at  London,  is  the  quantity  of  eight 
pounds;  in  Herefordfhire,  twelve  pounds;. in  the  North» 
fixteen  pounds. 

A  ftone  of  glafs  is  five  pounds ;  of  wax,  eight  pounds. 

A  ftone  of  wool  (according  to  the  ftatute  of  1 1  Hen.  VII.) 
is  to  weigh  fourteen  pounds  ;  yet  in  fome  places  it  is  more» 
in  others  lefs;  as  in  Gloucefterfhire,  fifteen  pounds;  in 
Herefordfliire,  twelve  pounds. 

Among  hoHe-courfers,  a  ftone  is  the  weight  of  fourteen 
pounds. 

The  ftone  troy,  in  Scotland,  contains  fixteen  pounds,  the 
pound  being  two  marks,  or  fixteen  ounces. 

The  ftone,  called  ftan  in  Germany,  varies  very  much  in 
different  parts  of  the  continent :  at  Amfterdam,  a  ftein  or 
ftone  is  eight  pounds:  at  Berlin,  the  centner  oir  quintal 

weighs 


S  T  O 


S  T  O 


irrig^  fite  ftdnl  orftones,  each  of  twenty-two  ponnda :  it 
Hamburgh  and  Prague,  a  ftone  of  flax  is  twenty  pounds, 
afld  a  ftone  of  wool  or  feathers  is  ten  pounds.  See 
WncHT. 

Stonb,  in  Medldm.    See  Lithotomy. 

Stones  of  JimmaU^  in  Rural  Economy  f  the  organs  of 
wcneration  in  thenii  which,  in  all  thofe  that  are  intended 
ior  this  purpofe,  fhould  be  quite  in  a  complete  ftate  of  pro- 
do£kion,  and  not  in  the  rigald  condition.     See  Testicles. 

STOHM-Fruii,  in  Botany  and  FegetabU  Phyjiohgy^  See 
Drupa. 

STONB-JfcMrm/.     See  Rautt  Mummy. 
'    SxONB-Par/Zrjfy  in  Botany.     See  BuBON. 

Stone-  Parjky^  Bafiard.     See  Sison. 

STGNE'PboJjihorus.     See  Lithophosphorus* 

STovE'PlMit.    See  Lithophtton. 

STONB-^vribr,  in  lebtbyology.     See  Petromtzon. 

Stone- /iPorr.     See  Pottery. 

STOSE-Biutf  a  preparation  ufed  in  wafhing  of  linen.  See 
Bi.iis>  Ini>ioo»  and  Smalt. 

STomBr-Brafilff  in  Agriculture^  a  term  fometimes  applied 
to  a  loofe  fliivery  fort  of  foil  or  land.  It  has  a  furiace  of 
mater  or  lefs  depth,  moftly  of  a  loofe,  drr,  friable  fort  of 
Undy,  lime-ftony,  chalky,  or  loamy  materials,  which  feem  to 
be  fenned  from  abraded  matters  of  thefe  ftony  kinds,  and 
tbomiding  with  many  fragments  of  them.  In  many  dif- 
tfifis  and  places,  the  lands  of  this  fort  are  chiefly  of  the  lime- 
Aooe  aad  chalk  kinds.  It  is  a  fort  of  land  that  prevails 
flmcb  in  fome  counties,  as  in  Ozfordftiire,  Somerfetihire, 
Bedfordfliire,  and  probably  in  fome  others.  It  is  fometimes 
of  a  fpringy,  fpewj  nature,  refting  upon  deep  beds  of  a  blue 
cbyey^  marly  quauty,  under  which  is  a  vein  of  white  marie, 
extremely  rich  in  calcareous  matter,  and  below  that  rock 
of  the  rough  white  lime-ftone  kind.  The  blue  and  white 
matters  have  occafionally  been  fpread  out  over  the  furfaces 
of  theCe  lands,  and  found  very  beneficial.  Thefe  lands,  in 
fone  cafes,  form  excellent  foils  for  the  turnip  hufbandry,  and 
are  very  prodn^ive  in  wheat,  efpecially  where  they  are  of 
the  more  calcareous  kinds. 

They  anfwer  well  for  inclofing  too  in  fome  inftances,  in- 
ftead  of  being  cultivated  on  the  common  field  plan,  as  is  ftill 
too  much  the  cafe  in  many  places,  notwithftaading  the  im« 
provenients  which  hufbandry  has  lately  undergone. 

A  variety  of  different  covenants  are  fuppofed  neceflary 
fiv  tenants  in  cultivating  ftone-brafh  farms,  as  may  be  feen 
in  the  Correded  Report  of  the  Agricidture  of  the  County  of 
Oxford.    See  Soil. 

SmnfEf'Breaif  the  name  of  a  perennial  plant  of  the 
weed-kind,  common  in  pafture  grounds.  The  root  has  a 
Iharpiih  and  aromatic  tafiie.  The  ftalks  are  round,  ftreaked, 
ad  leddifli  towards  the  bottom.  The  leaves  are  fmooth,  of 
a  dark  green,  and  divided  twice,  into  long,  narrow,  fharp 
£egnKiit8.  The  footftalks  are  membranous  at  the  bafe.  The 
kwers  grow  in  loofe  umbels,  and  are  of  a  pale  yellow  co- 
knir.  "jiie  feeds  are  oval,  ftreaked  and  red  at  the  top.  It  is 
a  plant  of  the  faxifrage  kind,  which  has  been  fuppofed  bene- 
ficial in  meadow  lands,  as  improving  the  qualities  of  the 
cheefe  and  butter  which  are  made  from  the  milk  of  the  cows 
vdiich  are  paftured  upon  them. 

SrovK^^hattcrf  in  OmitM&fyf  the  name  of  a  fmall 
bird  of  the  ceaanthe,  or  fallow-nnch  kind,  the  motadlla  ruhh- 
€ala  of  Xtinncqs,  called  by  fome  authors  ruhetra  aad  muf- 
iki^,  and  in  fome  cafes  the  JUme-fmch  and  the  moor'tstling. 
See  Motacilla. 

The  head,  neck,  and  throat  are  black,  but  on  both  fides 
of  the  latter  there  is  a  white  bar ;  the  feathers  on  the  back 
jae  edged  with  uwny  $  the  lower  pan  of  the  back,  juft 

Vol.  XXXIV. 


above  the  romp,  is  white ;  the  end  and  exterior  fide  of  the 
two  outermoft  feathers  of  the  tail  are  of  a  pale  ruft-calour, 
the  reft  are  black ;  the  breaft  is  of  a  deep  reddifii.yeUow  ; 
the  bellv  of  a  lighter  hue ;  the  quill-feathers  dufky,  edged 
with  dull  red  ;  thpfe  next  the  body  marked  with  a  white 
fpot  neas  their  bottoms ;  and  the  coverts  of  the  wings  are 
adorned  with  another.  The  head  of  the  female  is  ferrugi- 
nous, fpotted  with  black,  and  the  colours  in  general  lefs 
vivid :  in  both  fexes  the  legs  are  black. 

Thefe  birds  are  common,  during  fummer,  on  heaths  and 
gorfy  ^unds,  but  in  winter  difperfe  into  marfhes,  &c.  with- 
out quitting  the  ifland :  they  make  a  very  loud  and  often 
repeated  aoife.     Pennant. 

STONE-t7r^,  in  Botany.     See  Sedum. 
Stone- Cr^  Tree,     See  Chenopodium. 
Stone- CvrArtp,  in  Ormthologyi  the  Englifli  name  for  the 
cedicaemus,  a  bird  of  the  colour  of  the  curlew.     See  Stom» 
Curlew. 

Stone- ^fR«fi&,  a  common  Englifti  name  for  that  fpe- 
cies  of  oenanthe,  which  we  more  frequently  call  xhtjlont' 
chatter. 

STONEHAM,  in  Geography,  a  townfhip  of  Middlefex 
county,  Mafl'achufetts,  incorporated  in  1725,  and  containing 
467  inhabitants  ;   10  miles  N.  of  Bofton. 

STONEHAVEN,  a  jea-port  town  in  the  parifh  of 
Dunottar,  and  county  of  Kincardine,  Scotland,  is  107  miles 
N.  by  E.  from  Edinburgh.  It  confifts  of  two  large  ftreets 
of  houfes,  built  on  feus  granted  bv  the  earls  marifchal, 
within  whofe  eftate,  before  their  forfeiture,  it  was  fituated. 
There  is  a  fine  harbour  formed  by  a  natural  bafin,  defended 
by  a  high  rock  upon  the  S.E.,  which  extends  into  the  fea, 
and  upon  the  N.E.  by  a  quay,  very  convenient  for  the  un- 
lading of  goods. 

A  manufa6(ure  for  houfe-linen  has  been  eftablilhed  here^ 
and  the  town  has  been  improving  for  fome  years  paft.  The 
iheriff's  court  for  the  county  was  removed  from  Kincardine 
to  Stonehaven  in  1 600,  and  in  confequence  of  th^  gaol  for 
the  county,  and  county  courts  held  here,  the  town  is  much 
benefited.  The  public  revenue  of  Stonehaven  confifts 
chiefly  of  fhore  dues,  which  amount  to  about  45/.  annu- 
ally. A  great  deal  of  lime  is  brought  to  this  part ;  and 
horn  four  annual  fairs,  the  revenues  of  the  town  are  aug- 
mented. 

Stonehaven  is  a  borough  of  barony,  of  which  the  jurifdie- 
tion  is  by  the  charter  vefted  in  magiftrates  chofen  by  the 
fuperior  and  feuers.  In  1792  the  town  contained  1072  in- 
habitants, independent  of  the' additional  fuburb.^-Beauties 
of  Scotland,  vol.  iv.  Carlifle's  Topographical  Didiopary 
of  Scotland,  2  vols.  4to.   18 13. 

STONEHENGE,  in  Jnthuity,  an  afiemblaore  of  up- 
right  and  proftrate  ftones  on  Ssuifbury  plain,  England,  fup- 
pofed to  be  the  remains  of  an  ancient  Druidical  temple,  which 
claims  particular  notice  in  this  work,  as  being  often  referred 
to  in  foreign  and  Englifli  books,  and  from  having  been  very 
inaccurately  defcribed  in  moft  of  thofe  publications.  Next 
to  the  vaft  and  far-famed  pyramids  of  E^pt,  Stonehenge, 
and  other  remains  of  the  fame  clafs,  rank  among  the  moft 
curious  and  moft  remote  monuments  of  antiquity.  Thefe 
are  all  anterior  to  written  evidence,  and  are  confequently 
involved  in  the  moft  abftrufe  myftery.  Hence  tliey  have 
alfo  occafioned  much  fpeculation ;  and  many  volumes  and 
effays  have  been  written  by  Englifh  and  continental  antir 
quaries,  with  a  view  of  explaining  the  ori^n  and  ufes  of 
uich  ftrudures.  On  the  prefent  occafion,  it  is  intended  to 
defcribe  clearly  and  explicitly  what  Stonehenge  is,  and 
what  it  has  been ;  to  detail  the  opinions  of  different  writers 
on  the  fttbjed»  aad  thence  endeavour  to  deduce  a  probable 
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and  ratiooal  inference  refpedUng  tUs  and  other  fimilar 
monuments. 

Stonehenge,  fituated  about  two  miles  direftly  weft  of 
Amefbury,  and  feyen  north  of  Salifbury,  in  Wiltfliirci  is 
an  ancient  and  certainly  very  extraordinary  monument  of  a 
remote  age.  From  its  (ingularity,  and  the  myftery  attend- 
ing  its  origin  and  appropriation,  it  has  excited  more  furprifc 
and  curiofity  than  any  other  relic  of  antiquity  in  Great 
Britain.  When  viewed  at  a  diftance  it  appears  but  a  fmall 
and  trifling  objed^,  for  its  bulk  and  charader  are  loft  in  the 
cxteniive  fpace  which  furrounds  it ;  and  even  on  a  near 
examination,  it  generally  fails  to  aftonifh  or  gratify  the 
expe^ations  of  the  ft  ranger,  who  ufuaUy  vifits  it  with  ex- 
aggerated prepoffeffions.  To  behold  this  "  wonder  of  the 
weft,'*  as  it  has  been  termed,  with  intereft  and  fatisfadion, 
k  ftiould  be  viewed  with  an  artift's  eye,  and  contemplated 
with  a  mind  ftored  with  antiquarian  and  biftorical  know- 

in  various  parts  of  the  united  kingdom,  and  alfo  in 
foreign  ftates,  feveral  circular  ereftions  of  upright  ftones 
are  to  be  found,  fome  of  which  confift  of  a  ungle,  and 
others  of  complex  circles  ;  but  Stonehenge  is  of  a  diftinft 
and  different  charader  and  clafs,  and  is,  we  believe,  wholly 
unlike  any  other  monument  now  remaining  in  Europe. 
Many  of  the  ftones  in  this  temple  have  been  fquared  or  hewn 
by  art ;  and  on  the  top  of  the  outer  circle  has  been  raifed  a 
continued  feries  of  fquared  ftones,  attached  to  the  uprights 
by  mortifes  and  tenons,  u  e.  regular  cavities  in  the  hori- 
zontal ftones,  and  proje6iing  points  on  the  perpendicular 
ones ;  whereas  nearly  all  other  examples,  of  what  is  gene- 
rally called  Druidical  circles,  are  compofed  of  rough,  un- 
hewn ftones,  and  are  without  impofts. 

By  the  plans,  view,  elevations,  &c.  in  Plate  SttmehengCy  it 
is  prefumed  the  reader  will  be  enabled  to  comprehend  clearly 
and  readily  the  original  and  prefent  form,  arrangement,  and 

Proportions  of  Stonehenge.  A  is  the  ground  plan  of  the 
ones,  as  remaining  in  1816:  the  darker  parts  ftiew  thofe 
that  are  ftanding,  and  the  light  tints  the  fallen  ftones,  or 
fragments ;  whilft  the  dotted  lines  indicate  the  impofts,  or 
ftones  refting  on  the  uprights.  B  is  a  view  of  the  ftrudure 
from  the  fouth-weft,  mewing  part  of  the  ditch  and  vallum ; 
^fo  two  ftones  attached  to  the  vallum,  and  remote  from  the 
body  of  the  temple.  C  is  a  geometrical  elevation  on  the 
*orth>weft  fide,  to  ftiew  the  diftance  between  the  temple 
and  the  vallum  c^  the  ftone  d  within  the  ditch,  and  the 
itone  Of  ftill  farther  {torn  the  temple.  Thefe  two  ftones, 
one  now  ftanding,  a,  and  the  other  fallen,  </,  it  is  prefumed, 
formed  part  of  a  long  avenue,  fimilar  to  others  at  Avebury 
(fee  Avebury)  ;  b^  a  barrew ;  o  the  vallum,  rifing  on 
the  outfide  of  tne  facred  area..  D  is  a  ground  plan  of  the 
temple,  as  fuppofed,  by  Dr.  Smith,  to  be  in  its  original 
itate.  £  is  a  perfpedive  elevation  from  the  fame  plan.  F 
is  a  fe6iion  of  the  work  on  the  line  A  B  of  plan  D. 

The  prefent  appearance  of  this  monument  (fee  view  B, 
taken  from  the  fouth-weft)  is  that  of  a  confufed  heap  of  ere£l 
and  fallen  ftones.  The  original  arrangement  of  thefe  (fee  plan 
D,  view  £,  and  elevation  C)  may,  however,  be  readily  under- 
ftood ;  for  by  the  pofition  and  fituation  of  the  yet  ftanding 
and  proftrate  members,  we  are  enabled  to  judge  of  the 
number  and  fcite  of  thofe  which  have  been  removed.  The 
whole  coniifted  of  two  circular  and  two  other  curved  row8> 
or  arrangements  of  ftones,  the  forms  and  pofitions  of  which 
are  laid  down  in  the  plan,  elevation,  and  fe^ion,  D,  £,  and  F. 
(See  Pkue  Stonehenge.)  Horizontal  ftones,  or  impofts,  were 
laid  all  round,  in  a  continued  order,  on  the  outer  circle ;  and 
five  fimilar  impofts  on  ten  uprights  of  the  third  row.  Ac- 
cording to  tlie  plan  refcntd  tO)  Dr.  Smith  reprefeoU  two 


other  fmaller  trilithons,  as  forming  part  of  the  third  ro^i 
The  whole  is  furrounded  by  a  ditch  and  vallum  of  earth,  con- 
neded  with  which  are  three  other  ftones.  The  vallum  does 
not  exceed  fifteen  feet  in  height,  and  is  exterior  to  the  ditch. 
Through  this  line  of  circUmvallation  there  appears  to  have 
been  one  mnd  entrance  from  the  north-eaft  fide,  and  thif 
is  decidedly  marked  by  two  banks  and  ditches,  called  the 
Avenue.  Approaching  Stonehengp  in  this  dire6tion,  the 
attention  is  fir  ft  attraded  by  an  immenfe  unchiffeUed  itone, 
called  "  The  Friar's  Heel  >"  which  is  now  in  a  leaning 
pofition,  and  meafures  about  fixteen  feet  in  height,.  C»  a« 
Immediately  within  the  vallum  is  another  ftone,  lying  on 
the  ground,  three  fides  of  which  bear  the  fame  mark*  of 
tools  as  the  large  ixprights,  and  was  evidently  once  fbinding. 
In  length  it  meafures  twenty-one  feet  two  inches,  pf  which 
three  feet  fix  inches  appear  to  have  bden  formerly  under 
ground  when  it  ftood  upright.  Its  diftance  from  the  ftone 
laft-mentioned  is  one  hundred  feet ;  and  it  is  nearly  the  fame 
diftance  from  the  outfide  of  the  outermoft  circle  of  the 
monument.  £ach  impoft  of  this  row  has  two  mortifes  in 
it,  to  correfpond  with  two  tenons  on  the  top  of  each  ver- 
tical ftone.  The  impofts  were  conned^ed  together  in  fuck 
a  manner,  as  to  form  a  continued  feries  of  architraves. 
The  uprights  in  this  circle  differ  from  each  other  in  their 
forms  and  fizes  ;  but  their  general  height  is  about  fourteen 
feet,  and  the  meaiure  of  their  fides  feven  feet  by  three. 
The  fpace  between  them  alfo  varies  a  little ;  that  between 
the  entrance-ltones  (fee  Plan  D,  dr^  is  five  feet,  being  fome- 
what  wider  than  in  the  others.  The  diameter  of  this  circle 
is  one  hundred  feet,  and  the  number  of  upright  ftones  it 
originally  contained,  thirty ;  of  which  feventeen  are  ftillfland- 
ing,  but  there  are  no  more  than  fix  impofts.  (Plan  A,  ^.) 
At  the  diftance  of  eight  feet  three  inches  from  this  outei 
circle,  is  an  interior  row,  which.  Dr.  Stukeley  remarks,  con- 
fifted  in  its  original  ftate  of  forty  upright  ftones.  Woody 
in  his  account  of  Stonehenge,  ftates  their  amount  at  twenty- 
nine  only,  and  afferts  that  they  were  formerly  covered  with 
impofts ;  but  Smith,  in  his  <<  Choir  Gaur,"  fpecifies  thirty. 
The  ftones  of  this  circle  are  much  fmaller,  and  more  irre- 
gular in  their  (hapes,  than  thofe  of  the  outermoft  row,  and 
alfo  differ  from  them  in  fpecies.  The  number  ftanding  is 
only  eight,  but  there  are  the  remains  of  twelve  others  lying 
on  the  ground.  A  few  particulars  refpeding  this  circle 
claim  attention.  Dr.  Stukeley,  in  his  ground  plan  of 
Stonehenge,  has  placed  the  two  ftones  at  the  entrance, 

fPlan  D,  ^,  ^1)  a  little  within  the  range  of  the  others,  and  ob- 
erves,  **  that  the  two  ftones  of  the  principal  entrance  of 
this  circle,  correfpondent  to  thofe  of  the  outer  circle,  are 
broader  and  taller,  and  fct  at  a  greater  diftance  from  each 
other,  being  rather  more  than  that  of  the  principal  entrance 
into  the  outer  circle.  It  is  evident,  too,  that  they  are 
fet  fomewhat  more  inward  than  the  reft :  fo  as  that  their 
outward  face  ftands  in  the  Une  that  marks  the  inner  circum- 
ference of  the  inner  circle."  A  ftone  lying  near  the  above, 
and  apparently  belonging  to  this  eircle,  refembles  the  icopoft 
of  a  fmall  tnlithon,  and  moft  probably  gave  rife  to  the 
affertion  of  Wood,  that  all  the  ftones  of  the  fmaller  circles 
had  impofts.     See  Plan  A,  9. 

Within  the  circles  juft  defcribed  are  arranged  two  inner 
rows  of  ftones,  one  of  which  conftitutes  the  grandeft 
portion  of  Stonehenge.  It  was  formed  by  five  diftin^ 
trilithons,  or  two  large  upright  ftones,  with  a  third  laid 
over  them  as  an  impoft.  Dr.  Smith  conje£tured  that  this 
arrangement  confilted  of  feven  pairs  of  uprights,  with  an 
xmpoK  to  each  pair ;  whilft  Dr.  Stukeley  gave  them  the 
name  of  trilithons,  or  three  ftones.  The  hirgeft  trilithon 
was  placed  in  the  centre,  oppofite  tbeentrancei  and  meafured^ 
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^lien  ibmdm^f  ^dufit^  of  the  impoRy  ttventy'Oiie  feet  fix 
SDchet  in  heiflrht  (Plan  D»  dr)^  tbofe  next  it^  on  each  fide» 
about  leTenteen  feet  two  inches  (Dy  ef  e)  :   but  the 


others  were  not  more  than  fixteen  feet  three  inches  (Dy/*/)* 
Thus  we  perceive  a  progreifive  rife  in  the  height  of  thefe 
Criltthons.  BefideSy  the  ftones  are  evidently  more  regular  in 
their  (hapes^  and  more  carefully  formed^  than  thofe  in  the 
outer  circle.  At  prefent,  we  nnd  that  only  two  of  thefe 
irilithoBS  are  perfed.  (Plan  A,  2,  and  3.)  One  of  the 
opnghts  is  ftanding  at  4 ;  but  leans  inwards,  and  refts  on  10. 
The  next  trilithon,  5  5,  fell  down  in  the  year  1787,  and  it 
is  femarkabley  that  this  is  the  only  alteration  recorded  of 
Stonebenge*  At  6,  one  of  the  uprights  is  ftanding ;  but  its 
caorrefponding  ilone  and  the  impoft  have  fallen,  and  are 
broken  into  leveral  pieces. 

The  interior  row  of  ftones  which  next  claims  attention,  gon- 
fifted,  according  to  Stukeley,  of  nineteen  uprights,  without 
impofts  ;  but  their  origrinal  number  is  differently  ftated  by 
other  authors.  Thefe  ftones  ^<  incline  to  a  pyramidicsu 
fiMrm."  The  moft  perfe6b  among  them,  according  to  the 
neafurement  of  fir  Richard  Hoare,  is  feven  feet  and  a  half 
idgh,  twenty-three  inches  wide  at  the  bafe,  and  decreafeis 
to  twdve  inches  at  the  top.  Another  is  remarkable  as 
having  a  regular  groove  from  top  to  bottom,  and  as  being 
**  bevelled  almoft  to  an  angle  on  the  inner  fide.''  For  what 
purpofe  the  groove  has  been  formed,  it  is  inipoflible  to  con- 
ledure  ;  and  it  is  equally  difficult  to  fay  whether  the  hollow 
has  been  formed  by  nature  or  art.    (D,  ^ ;  and  A,  10.) 

The  ahar-Jlonef  as  it  is  ufually  called,  lies  flat  on  the 
ground,  and  occupies  thecove,ortf^/iiffiof  the  temple.  Two 
other  ftones  belonging  to  this  monument  remain  to  be  no- 
ticed :  they  are  fituated  clofe  to  and  within  the  vallum,  one 
on  the  fouth-eaft  fide,  and  the  other  on  the  north-weft  fide; 
the  former  meafures  nine  feet  in  height,  and  has  fallen  from 
its  bafe  backwards  on  the  vallum ;  but  the  latter  is  not 
more  than  four  feet  high ;  and  both  are  rude  and  unhewn. 
Two  linall  hollows  likewife  appear  adjoining  the  bank, 
which  merit  particular  attention  in  a  defcription  of  Stone- 
henge*  Dr.  Stukdey  confiders  them  to  have  been  the  fcites 
of  two  ftone  vafes,  and  the  cavities  round  them  are  con- 
je^ured  to  have  received  the  blood  of  viflims.  The  fallacy 
of  the  dolor's  opinions,  however,  on  this  fubje£i,  is  fuffi- 
dently  proved  by  the  inveltigations  of  fir  Richard  Hoare, 
who,  upon  digging  into  them,  found  one  to  contain  a  fimple 
interment  of  bones. 

The  total  number  of  ftones  of  which  Stonehenge  was 
compofed,  according  to  Dr.  Smith's  plan  and  calculation,  in 
its  complete  flate,  was  one  hundred  and  twentynine.  Thus, 
the  outer  circle  contained  thirty,  vrith  thirty  impofts ;  the 
iecond,  or  inner  circle,  thirty  ;  the  third  interior  row  four- 
teen, and  feveu  impofts ;  and  the  fourth  interior  row  thirteen : 
the  remainder  are  the  altar-ftone,  the  three  ftones  adjoining 
the  aigger,  and  the  larcre  ftone  in  the  avenue. 

Natural  Qj^oTtiy  of  the  Stones.  —  Thofe  of  the  outer  circle, 
and  third  row,  with  the  ftone  in  the  avenue,  and  thofe  ad« 
joining  the  vallum,  are,  according  to  Dr.  Townfon,  in  Trafls 
and  Obfervations  on  Natural  Hiliory,  ^c.  all  "  of  a  pure,  fine- 
grained, compa^  fand-ftone,  and  only  differ  a  little  in  their 
c<^oi^r ;  fome  of  them  being  white,  and  others  inclining  to 
jrcllow."  Thefe  ftones  refemble  precifely  in  their  quality 
the  grey-weathers,  and  tiumerpns  other  detached  maffes 
which  lie  on  the  iurface  of  the  Downs,  in  the  vicinity  of 
Avebury  and  Marlboroueh^  The  fecond  circle,  and  the  in- 
terior row,  confift  of  <<  a  mie-erained  grvinftein/'  interfpexfed 
with  black  hornblende,  fel^ar,  quartz,  and  chlorite,  ex- 
cepting four  in  the  circle^  one  of  which  is  a  filiceous 
fchiftus^  another  an  argillaceous  fchiftus^  and  the  otheri 


hom-ftone,  with  fmall  fpecke  of  felfpar  and  pyrites.  —-The 
flab,  or  altar-ftone,  is  different  from  dl  thefe,  being  a  kind  of 
**  my  cos,  a  very  fine-grained  calcareous  fand-ffcbne,''  which 
ftnkes  fire  with  fteel,  and  contains  fome  minute  fpangles  of 
filver  mica.  Many  perfons  have  abfurdly  fuppofed  that 
thefe  ftones  m  artificial,  and  formed  in  moulds.. 

The  myitery  of  Stonehenge,  the  legendary  ftories  con- 
nedled  with  it,  and  the  natural  and  artificial  features  of  the 
furrouridin]g  plains,  are  certainly  calculated  to  make  ftron^ 
impreffions  on  the  mind  of  every  fpediator.  The  area  ot 
the  temple,  as  may  be  readily  fuppofed,  has  excited*  the 
attention  of  the  cunous  in  a  high  degree,  and,  confequently^ 
has  been  examined  with  confiderable  care  by  different  anti- 
quaries. Stukeley,  indeed,  informs  us,  that  a  tablet  of  tm 
was  found  there  in  the  reign  of  Henry  VIII.,  and  would 
wifh  it  to  be  believed  that  i^  was  a  memorial  of  the  feunder8» 
becaufe  the  charaders  engraved  upon  it  were  unintelligible 
to  the  moft  learned  antiquaries  of  the  age.  It  is  much  to 
be  regretted  that  this  relic  is  loft.  Mr.  Cunnington  in- 
veftigated  this  fpot  and  the  adjoining  barrows  with  great 
care,  but  could  only  find  a  few  fragments  of  Roman  and  Bri- 
tifh  pottery,  with  fome  charred  wood  and  animal  bones ;  fuch 
as  were  dug  up  in  the  vicinity  of  the  Roman  firitifh  habita- 
tions on  ot£er  parts  of  the  plain. 

Antenue  and  Cur/us. — But  though  the  area  of  this  monu- 
ment affords  few  materials  of  intereft,the  furrounding/Z/imde- 
ferves  particular  attention.     This  is  covered  with  a  profufion 
of  barrows,  unparalleled  in  any  fpot  of  fimilar  extent  in  £ng. 
land,  and  probably  in  the  world.  Many  of  thefe  were  opened 
by  fir  Richard  Hoare  and  his  indefatigable  coadjutor,  Mr» 
Cunningrton,  and  were  found  to  contain,  in  fome  inftanoes» 
cifts  filled  with  burnt  bones,  and  in  others  entire  fkeletons,  with 
various  relics  of  Britifh  art.     Some  other  obje^s  here,  how- 
ever, befide  the  barrows,  prefent  themfelves  to  our  notice* 
The  principal  of  thefe  are  the  Avenue  and  the  CurfuSf  the 
former  of  which  has  been  previoufly  noticed.     It  is  a  nar- 
row ftrip  of  raifed  ground,  bounded  on  each  fide  by  a  flight 
bank  of  earth,  and  extending  in  a  flraight  line  trom  the 
entrance  through  the  vallum  of  Stonehenge  on  the  north- 
eaft,   to  the    diftance  of  five    hundred  and   ninety-four 
yards,  at  which  fpot  it  divides  into  two  branches,  one.  of 
which    continues   fouthward,   and   is    feen   between  two 
rows  of  barrows,   while  the  other  proceeds  northward* 
and  approaches  within  a  few  yards  of  the  curfus.     The  laft 
is  a  very  curious  and  interefting  appendage  to  Stonehenge* 
if  fuch  it  can  be  properly  confidered,  and  certainly  ranks 
among  the  moft  periefl  veitiges  of  this  fort  that  are  to 
be  found  in  our  country.    It  is  a  flat  tra6l  of  land,  bounded 
by  two  parallel  banks  and  ditches,  and  is  fituated  about  half  « 
mile  N.£.  of  the  temple ;  it  meafures  one  mile  five  furlongs 
and  one  hundred  and  feventy-fix  yards  in  length,  and  one  hun* 
dred  and  ten  yards  in  breadth.     Its  dire6tion  is  from  eaft  to 
weft,  and  at  the  former  extremity  is  a  mound  of  earth,  re- 
fembling  a  long  barrow,  which  ilretches  entirely  acrofs  it. 
The  weftern  extremity  is  deftitute  of  any  mound  like  that 
at  the  eaftern  end ;  but  there  are  two  barrows,  irregularly 
placed  within  the  area  of  the  curfus,  a  part  of  which  ap- 
pears alfo  to  be  cut  off  by  a  flight  bank.     The  original 
purpofe  of  this  it  is  difficult  to  determine,   for  we  can 
fcarcely  fuppofe  that  if  (as  would  feem  moft  probable  froni 
the  exiftence  of  the  mound)  the  chariots  ftarted  from  the 
eaft  end,  they  would  drive  over  this  bank  to  the  termination 
of  the  courfe  at  the  weft  end.     We  fhould  therefore  be  in- 
clined to  tbbk  it  had  been  raifed  at  a  later  period  for  fome 
objeft  diftin A  from  racing,  did  we  not  perctive  that  another 
fimilar  bank  is  thrown  acrofs  a  fecond  and  fmaller  curfuSf 
w)uch  is  fituated  at  the  diftance  of  nearly  a  mile  from  the 
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larger  one.  From  the  near  rcfemblance  of  the  abore 
work  to  the  cnrfus  of  the  Romans,  it  feems  reafonable  to 
fuppofe,  that  if  thefe  earth-works  were  not  formed  by  that 
people,  they  were  made  in  imitation  of  them,  and  by  a 
clan  of  people  familiar  with  their  manners  and  cuftoms. 
Having  thus  given  a  full,  and,  it  is  hoped,  clear  account  of 
what  otonehenge  has  been  and  is,  it  will  be  neceflary  to  re- 
view the  writings  of  thofe  antiquaries  who  have  published 
their  opinions  on  the  fubje^.     See  Hippodrome. 

Writers  on  Stonehenge.-^The  earlieft  account  of  Stonehenge 
occurs  in  the  writings  of  Nennius,  who  lived  in  the  eighth  cen- 
tury. He  narrates  the  ftory  of  the  maffacre  of  four  hundred 
and  fix ty  Britifh  nobles,  at  a  conference  between  king  Vorti- 
gcrn  and  Hengift,  at  or  near  the  fpot  on  which  our  monument 
18  fituated,  and  attributes  its  eredlion  to  the  Britons,  who 
thereby  endeavoured  to  perpetuate  the  memory  of  this  tra- 
gical event.  The  hiitorical  Triads  of  the  Welfh  alfo  refer 
Its  origin  to  the  fame  caufe,  and  relate  that  it  was  conftru6led 
by  Merlin,  at  the  defire  of  Aurelius  Ambrofius,  the  fuccef- 
for  of  Vortigern,  after  he  had  punifhed  the  perfidy  of  Hen- 
ifl.     This  Tikewife  is  the  account  of  Walter  de  Mapes,  a 

elfh  chronicler,  who  is  very  circumftantial  in  his  nar- 
rative. 

Jeffery  of  Monmouth  is  another  monkifh  hiftorian^  who 
gives,  with  fome  flight  variation,  a  fimilar  account  of  the 
origin  of  Stonehenge.  *rhe  fame  ilory  is  alfo  noticed  by 
fome  other  authors  about  the  fame  era,  and  particularly  by 
Giraldus  Cambrenfis,  who  farther  relates  that,  during  his 
tour  through  Ireland,  he  "  faw  with  his  own  eyes'*  an  im- 
menfe  monument  of  ftones  on  the  plains  of  Kildare,  or  Kil- 
laraus,  correfponding  in  appearance  and  conllru£iion  with 
that  of  Stonehenge.  Henry  of  Huntingdon  calls  this  ftruc- 
ture  one  of  the  wonders  of  Britain ;  but  difbelieving  the 
ftory  of  Merlin,  candidly  confefTes  that  no  one  can  devife  by 
what  means,  or  for  what  purpofe,  fuch  a  work  could  have 
been  ereAed.  Camden,  the  great  antiquary  and  choro- 
grapher,  charadlerizes  this  monument  as  an  *^  infana  fub- 
uruAio,"  or  a  wild  ftrufture.  His  defcription  of  it  is  fo 
very  erroneous  and  defedlive,  that  we  doubt  much  if  he  ever 
faw  the  place.  On  the  queftion  of  its  origin  and  ufes  he 
forbears  to  give  any  opinion. 

Such  is  the  fcanty  information  which  certain  old  writers, 
commonly  called  hiftorians,  fumi(h  relative  to  this  curious  mo- 
nument of  ancient  times.  Modern  authors  on  the  fubje£i  have 
thrown  afid^  every  item  of  hiftorical  information,  and  have 
raifed  their  theories  concerning  it  folely  on  fpeculative 
foundations.  Of  thefe  theories,  that  of  Inigo  Jones  firft  de- 
mands attention.  His  eilay  was  undertaken  at  the  defire  of 
king  James  I.,  who  commanded  the  «<  author  to  produce  of 
his  own  pra6lice  in  architefture,  and  experience  in  antiqui- 
ties abroad,  what  poflibly  he  could  difcover  concerning  this 
of  Stonehenge."  Jones  did  not,  however,  live  to  complete 
the  propofed  work  ;  but  his  fon-in-law,  John  Webb,  finifhed 
and  laid  it  before  the  public  in  one  fmall  folio  volume,  with 
a  portrait  of  the  author,  and  feveral  plates,  A.D.  1655. 
In  this  work  he  endeavours  to  fliew  that  Stonehenge  was 
a  temple  of  the  Romans,  dedicated  to  Calus  :  but  unfortunately 
for  Jones's  theory,  he  has  committed  palpable  errors  in  the 
form  and  arrangement  of  the  ftones*  and  has  thus  rendered 
his  defcriptions  and  afl'ertions  untenable  and  untrue. 

Jones's  work  was  fucceeded,  in  1663,  by  an  anfwer  and 
diflertation  from  the  pen  of  Dr.  Charletouy  who  contends  that 
Stonehenge  was  an  ere^ion  of  the  Danes;  but,  unfortu« 
nately  for  his  theory,  the  monument  exifted  long  previous  to 
the  fettlement  of  any  Danes  in  Britain.  Nennius,  who  firft 
hotices  it,  wrote  anterior  to  the  year  80O9  ^^  which  period 
that  people  had  not  entered  Wiltinire. 

10 


Dr.  Charleton's  diflertation  introduced'a  Tpiumiaoits  eiby 
in  fopport  of  Jones,  by  his  editor,  Mr;  Webb,  in  folio,.  1665. 
This  volume  abounda  with  dulnefs,  fophiftry,  miftatement* 
and  prolixity.  It  was  followed  by  a  volume  from  Aylett 
Sammes,  who,  after  recapitulating  the  former  fuppoiitioiit 
pefpe&ing  Stonehenge,  remarks,  <*  why  may  not  thefe 
giants  ( alluding  to  the  title  of  Chorea  gigantum  given  to 
our  monument)  be  the  Phoenicians ;  and  the  art  of  ere& 
ing  thefe  ftones,  inftead  of  the  ftanes  themfelves,  brought 
from  the  furthermoft  parts  of  Africa,  the  known  habitations 
of  the  Phoenicians."  This  idea,  however  plaufible  it  may 
feem,  completely  fails,  from  the  want  of  evidence  to  prove 
the  fettlement  of  thofe  people  in  England. 

Bifhop  Gibfon,  in  his  edition  of  Camden's  Britannia^ 
1694,  after  oppofing  the  fuppofitions  of  Jones  and  Charle* 
ton,  concludes  with  obferving,  that  '<  one  need  make  no 
fcraple  to  affirm,  that  it  (Stonehenge)  is  a  Britifti  monu* 
ment,  fince  it  does  not  appear  that  any  other  nation  had  fo 
much  footing  in  this  kingdom,  as  to  be  authors  of  fuch  a 
rude  and  yet  magnificent  pile."  The  learned  prelate  is  fol- 
lowed in  the  fame  opinion  by  moft  fucceeding  writen, 
though  they  differ  from  each  other  in  the  period  of  ita  on* 
gin,  and  the  ptirpofes  of  its  ere^ion. 

Dr.  Stukeley,  more  fanciful  than  corred  in  his  reafonings, 
publiihed  a  folio  volume  in  1740  on  the  fubje6(,  containing^ 
feveral  plates.  In  this  volume  he  attributes  the  work  to  the 
Druids ;  but,  inftead  of  refting  his  theory  upon  folid  Britifh 
ground,  he  takes  up  a  large  portion  of  his  effay  with  irre- 
levant diflertation  and  fpeculation.  Wood,  an  archited  of 
Bath,  devoted  much  time  to  make  plans  of  this  ftru^ure, 
which  he  publifhed  with  an  efiay,  in  8vo.  I74i<  His  opinion 
is,  that  it  was  a  temple,  ere£led  by  the  Britiih  Druids  about 
a  hundred  years  before  the  Chriftian  era. 

William  Cooke,  M.A.  in  a  treatife  entitled  <<  An  En- 
quiry into  the  Patriarchal  and  Druidical  Reltgrion,  Tem- 
ples, &c."  1775,  fuppofes  Stonehenge  to  have  been  a  place 
neld  facred  by  the  Druids,  and  appropriated  to  a  meetincrof 
great  affembhes  on  civil  or  religious  occafions ;  and  adds, 
^  the  world  does  not  afford  a  nobler  fpot.  Its  fituation  is 
upon  a  hill,  in  the  midft  of  an  extended  plain  in  the  foothem 
part  of  the  kingdom,  covered  with  numerous  herds  and 
flocks  of  fheep,  in  which  refpeA  the  employment  and  the 
plain  itfelf  are  patriarchal ;  where  the  air  is  perfecUy  falti- 
brious,  and  the  yielding  turf  fine  as  the  furface  of  a 
bowling-green." 

Dr.  Smith,  whofe  work  on  Stonehenge,  called  ''  Choir 
Gaur,"  appeared  in  1770,  after  giving  an  account  of  the 
theories  of  Jones  and  others,  with  copious  extra^s,  and  a 
minute  defcription  of  the  monument  itfelf,  fays  that  he  con- 
fiders  it  to  have  been  of  Druidical  origin,  and  ereded  as 
well  for  the  purpofes  of  aftronomical  obfervation  as  of  reli* 
gious  ceremonials. 

King,  in  his  <<  Munimenta  Antiqua,"  conje6tures  that  this 
monument  was  conftruded  in  the  very  lateft  ages  of 
Druidifm,  while  that  religion  was  ftruggling  againft  the 
overwhelming  tide  of  Chrillianity.  This  gentleman,  how- 
ever, had  fuch  ftrong  prejudices  and  antipathies  afi^ainft 
every  thing  pagan,  that  he  could  never  mention  this,  or 
any  other  anti-chriftian  temple^  but  in  terms  of  repro- 
bation. 

Mr.  Davies,  the  learned  author  of  *<  Celtic  Refearches," 
and  of  the  <<  Mythology,  &c.  of  the  Britifli  Druids,"  enters 
more  profoundly,  perhaps,  than  any  other  author  into  tlie 
queftion  in  the  latter  work  refpedking  the  origin  and  appro- 
priation of  Stonehenge.  He  fuppofes  that  this  ftru^ure,  and 
Silbury-hill,  (which  nas  already  been  defcribed  under  the  ar- 
ticles AvxBURY  and  Harrow,)  are  two  of  the  three  works 
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vDoded  to  in  a  WeUh  Triad^  at  conftituting  the  mated 
labours  of  the  ifland  of  Britain,  u  e.  **  lifting  the  ftone  of 
Ketti ;"  **  building  the  work  of  Emrys ;"  and  "  piling 
the  mount  of  the  aflemblies."  That  Stonehenge  is  really  a 
Dniidical  ftrudlure,  the  fame  learned  writer  farther  lemarksy 
**  is  evident  from  the  language  in  which  it  was  defcribed,  and 
the  great  veneration  in  which  it  was  held  by  *the  primitive 
bards,  thofe  immediate  defcendants  and  avowed  difciple^  of 
the  Bntifh  Druids.  As  the  great  fan6luary  of  the  domi- 
iiioDy  or  metropolitan  temple  of  our  heathen  anceftors,  fo 
coBplex  in  its  plan,  and  conftruded  upon  fuch  a  multitude 
of  agronomical  calculations,'  we  find  it  was  not  exclufively 
dedicated  to  the  Sun,  the  Mc>on,  Saturn,  or  any  other  in- 
dividual objeA  of  fuperHition  ;  but  it  was  a  kind  of  PoH" 
tbeon^  in  which  all  the  Arkite  and  Sabian  divinities  of 
BritiHi  theology  were  fuppofed  to  have  been  prefent ;  for 
we  perceive  Noe  and  Hu,  the  deified  patriarch  ;  Elphin 
and  Rheiddin,  the  Sun  ;  Efeye,  ffis  ;  Ked,  Ceres,  with  the 
cell  of  her  i'acred  fire ;  Lly  wy ,  Proferpine ;  Gwy  dien,  Hermes ; 
Buddy  Vi6iory ;  and  feveral  others."  As  to  the  precife  date 
of  Stonehenge,  Mr.  Davies  fays  nothing  definitively,  but 
remarks,  that  it  was  moil  likely  of  later  origin  than  the  intro- 
du^ion  of  the  Helio- Arkite  fuperftition,  which  is  tradition^ 
aUy  faid  to  have  been  of  foreign  origin,  and  to  have  come  into 
England  by  the  way  of  Cornwall,  and,  therefore,  probably 
from  the  tin-merchants.  He  alfo  remarks,  that  "  it  was  a 
monument  of  venerable  antiquity  in  the  days  of  Henjnft ; 
and  that  its  peculiar  fan£lity  influenced  the  fele£tion  oi  the 
fpot  for  the  place  of  conference  between  the  British  and 
Saxon  princes.'*     P.  385,  &c. 

Mr.  Davies  farther  mentions  a  paflage  in  the  Greek  hif- 
torian  Diodorus  Siculus,  defcribing  a  round  temple  dedi- 
cated to  Apollo,  which  Mr.  D.  concludes  to  have  been 
noft  likely  our  monument  of  Stonehenee.  The  fubftance 
of  the  Grecian  author  is :  **  Among  the  writers  of  anti- 
quity,  Hecatxus  and  fome  others  relate,  that  there  is  an 
iiland  in  the  ocean,  oppofite  to  Celtic  Gaul,  and  not  in- 
ferior in  fize  to  Sicily,  lying  towards  the  north,  and  in- 
habited by  Hyperborei,  who  are  fo  called  becaufe  chey  live 
mbre  remote  from  ^e  north  wind.  The  foil  is  excellent 
and  fertile ;  and  the  harveil  is  made  twice  in  the  fame  year. 
Tradidon  fays  that  Latona  was  born  here,  and  therefore 
Apollo  is  worshipped  above  any  other  deity ;  to  him  is 
alfo  dedicated  a  remarkable /«ji//r  o/*  a  round  form,  &c.** 

The  Rev.  James  Ingram,  in  his  *<  Inaugural  Le6ture  on 
the  Utility  of  the  Saxon  Literature,"  has  fuggefted  a  new 
idea  relative  to  Stonehenge :  he  confiders  it  to  have  been 
deftined  **  as  an  heathen  burial-place,  and  the  curfus  adjoining 
as  the  hippodrome  on  which  the  goods  of  the  deceafed  were 
nm  for  at  the  time  of  the  burial."  This  opinion  is  entitled 
to  fome  credit  and  confideration,  from  the  vail  number  of 
barrows  which  abound  in  this  part  of  the  plain. 

The  late  Mr.  Cunnington,  in  the  "  Hiftory  of  Ancient 
Wiltfhire,"  folio,  181 2,  grounds  a  novel  fuppofition  on  the 
difference  in  quality  and  fize  between  the  ftones  of  the  great 
circle  and  interior  row,  and  thofe  of  the  fmaller  ones :  and 
thence  he  fuppofes,  that  Stonehenge  was  ere6ied  at  different 
periods.  He  alfo  ^ppofes,  that  the  larger  ftones,  with  their 
impofts,  coniiituted  the  old,  or  original  work ;  and  that  the 
fmall  ftones  of  the  fecond  circle,  and  thofe  of  the  inner  range, 
were  raifed  -at  a  later  period,  as  <<  they  add  nothing  to  the 
mndeur  of  the  temple."  To  exemplify  this  opinion,  fir 
Kichard  Hoare  has  given  a  bird's-eye  view  of  the  ftrudlure, 
thus  diveited  of  the  fmaller  ftones.  Unfortunately  for  the 
theorift,  this  fyftem  is  not  warranted  by  any  example  among 
the  numerous  Druidical  circles  of  Great  Britain ;  but^  on 
the  contrary,  it  will  be  more  confiftent  with  thefei  ax^  witb 


the  pra^ices  of  remote  ages,  to  conclude,  that  the  feconA 
circle  of  fmall,  rough,  unhewn  ftones,  with  another  circle 
immediately  within  the  ditch,  and  fome  other  members,  now 
deftroyed,  formed  the  ori^nal,  priftine  temple.  Many  argu- 
ments might  be  ufed  to  exemplify  this  opinion ;  and  alfo  to 
prove  that  the  great  circle  of  upright  chifielled  ftones,  wiA 
their  impofts,  and  the  third  row  of  trilithons,  were  pofterior 
to  the  former,  raifed  by  another  clafs  of  people,  and  ex- 
ecuted at  a  time  when  their  principles  and  arts  had  been 
confiderably  changed.  ^  Contemporary  with  which  it  is  con- 
jedlured,  that  an  avenue  of  ftones  was  raifed,  extending 
from  the  temple  towards  the  curfus  to  the  north-eaft  ;  and 
alfo  that  thofe  places  for  races  and  for  other  fports  were 
formed  at  a  time  when  the  inhabitants  of  Britain  had  in- 
tercourfe  with  the  Greeks,  or  Romans. 

A  learned  and  eloquent  writer  in  the  ^^  Edinburgh  Re- 
view," for  April  1806,  in  noticing  Barry's  account  of  the 
**  Orkney  Iflands,"  remarks,  that  "  ftone  circles,  befides 
being  ufed  as  places  of  worfhip,  and  courts  of  juftice,  evi- 
dently ferved  the  purpofe  of  rude  aftronomical  obfervatories, 
by  which  the  Druids  could  afcertain  the  rifing  and  fetting 
of  the  fun,  moon,  and  ftars  ;  the  feafons  of  the  year  ;  and 
even  the  hours  of  the  day :  and  where  they  are  tolerably 
entire,  a  flight  degree  of  attention  would  enable  any  perfon 
to  do  fo  at  this  hour.  The  fun  feems  to  have  been  a  great 
objeft  of  veneration,  as  an  emblem  of  the  deity.'* 

With  the  following  extra  A  from  fir  Richard  Hoare's  **  An- 
cient Wiltfhire,"  we  ftiall  conclude  our  account  of  Stone- 
henge. 

"  It  may  be  naturally  expedled,  that,  after  quoting  the 
various  defcriptions  of  others  refpedting  Stonehenge,  I 
ftiould  eive  fome  opinions  of  my  own.  This  I  fhall  do 
with  diffidence,  and  lament  that  the  hiflory  of  this  cele- 
brated <  wonder  of  the  welt'  will  moft  probably  ever  re- 
main unknown.  I  cannot  for  a  moment  helitate  in  declaring 
it  to  be  neither  Roman,  Saxon,  nor  Daniih.  We  learn  from 
the  Holy  Scriptures,  that  the  earlieft  memorials  were  of 
ftone  ;  and  we  find  to  this  day,  fingle,  double,  and  triple  up- 
right ftones,  as  well  as  numerous  circles  difperfed  about  our 
dominions :  we  then  find  fome  attempts  at  archite£iure  in 
the  cromlech  and  kiftvaen,  in  both  of  which  we  fee  immenfe 
ftones  laid  incumbent  upon  others  that  are  upright :  whether 
thefe  gave  the  idea  of  the  impofts  at  Stonehenge,  or  vice 
vcrfd,  will  be  a  difficult  matter  to  determine  :  at  all  events, 
I  confider  Stonehenge  of  a  much  more  modern  date  than 
Abury,  where  there  are  no  impofts,  and  no  marks  of  working 
on  the  ftones  ;  but  in  the  former  we  perceive  a  regular  plan, 
a  great  deal  of  fymmetry,  and  great  knowledge  in  mathe- 
matics. We  know,  alfo,  that  many  ftone  monuments  exift 
on  the  continent,  and  in  that  part  of  it  from  whence  our 
ifland  probably  received  its  earlieft  population,  viz*  Gallia* 
Cehlca. 

<<  The  moft  remarkable  of  thefe  monuments,  and  fuch  a» 
muft  excite  curiofity  in  the  higheft  degree,  is  fituated  in  the 
hamlet  of  Camac,  near  Vannes  and  Auray,  on  the  weftern 
coaft  of  Bretagne,  and  in  the  department  of  Morbihan,  in 
France.  M.  Cambray,  in  his  «  Monumens  Ccltiques,'  has 
given  a  very  detailed  and  animated  defcription  of  this  intercft. 
ing  relic  of  antiquity.  He  tells  ub,  that  fome  detached  ftones 
ou  the  hillsandfand-banks  announce  the  approach  to  thisgrand 
theatre,  which  confifta  of  an  immenfe  number  of  rude  ua« 
hewn  ftones  (amoiintbg  to  four  thoufand,  or  more),  ftanding 
in  an  upright  pofition,  on  a  fandy  plain,  near  the  fea-coafU 
They  are  ranged  in  eleven  ftraight  lines,  which  lines  are 
feparated  firom  each  other  by  a  fpace  of  thirty  or  thirty-three 
feet,  and  the  diftance  from  one  ftone  to  another  vanes  from 

twelve  to  fiyfteen  feet.     The  higheft  of  thefc  ftones  meafures 

*  twenty. 
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twenty-two  feet  out  of  ground }  tlie  width  varies ;  one  of 
them  M  twenty-two  feet  high,  twelve  feet  wide^  and  fix  feet 
thick ;  and  many  of  them  are  moveable :  thefe  ftones  pre* 
fent  the  moft  fingular  afpeffc ;  they  ftaa4  alone  on  an  exten- 
five  plain,  attended  only  by  the  fand  that  fupports  them,  and 
the  vault  of  heaven  that  lurrounda  them  ;  not  an  infcription 
to  explain,  nor  an  analogy  to  infonn ;  the  men  whom  you 
call,  the  traveller  whom  you  interrogate,  gaze  at  it,  and 
either  turn  away  their  head,  or  recount  follies.  They  recall 
to  Qur  memory  thofe  times  which  neither  our  calculation 
Bor  our  hiftory  can  ever  attain. 

**  I  have  before  ftated  my  opinion,  that  our  earlieft  inha- 
bitants were  Celts,  who  naturally  introduced  with  them 
their  own  buildings,  cuftoms,  rites,  and  relic^ous  ceremo- 
nies ;  and  to  them  I  attribute  the  eredion  ot  Stonehenge, 
and  the  greater  part  of  the  fepulchral  memorials  that  ftiU 
continue  to  render  its  environs  io  truly  interefting  to  the  an* 
tiquary  and  hiftprian. 

**  The  general  title  of  Druidical  has  been  given,  to  all  thefe 
ftone  monuments,  and  fome  of  my  readers  may  be  furprifed 
that  I  have  not  adopted  it.  That  the  Druids  exiiled  in  our 
ifland  at  a  very  early  period,  and  officiated  as  priefts,  there 
can  be  no  doubt ;  but,  as  the  learned  Mr.  Bryant,  in  his  My- 
thology, obferves,  *  under  the  fandion  of  their  names,  we 
fhelter  ourfelves  whenever  we  are  ignorant  and  bewildered.' 
And  Mr.  Borlafe,  with  equal  juftnefs,  remarks,  *  that  the 
work  of  Stonehenge  muft  have  been  that  of  a  great  and 
powerful  nation,  not  of  a  limited  community  of  priefta ; 
the  grandeur  of  the  defien,  the  diftance  of  the  matenals,  the 
tedioufnefs  with  which  sul  fuch  mafllve  works  are  neceiTarily 
attended,  all  (hew  that  fuch  defigns  were  the  fruits  of  peace 
and  religion.' '' 

Befides  the  works  already  referred  to,  the  preceding 
account  has  been  chiefly  derived  from  the  Topographical 
Hiftory,  &c.  of  Wiltshire,  in  vol.  xv.  of  «  The  Beauties  of 
England,"  by  J.  Britton,  F.S.A.  1814.  "  The  Hiftorv 
of  Ancient  Wiltfliire,"  folio,  by  fir  Richard  Hoare,  with 
numerous  plates  of  Stonehenee,  the  barrows  on  Salifb.ury 
plain,  and  tnedifcoveries  made  m opening  them,  is  moft  curious 
amd  interefting  ;  and  truly  honourable  to  the  liberality  and 
perfeverance  of  the  worthy  baronet,'  who  has  fo  laudably 
employed  his  time.  One  of  the  plates  in  this  volume  is 
more  peculiarly  interefting,  as  difplaying  a  plan  of  the 
fcite  of  the  temple,  the  avenue,  the  utuation,  and  extent 
of  the  great  cnrfus :  alfo  a  fmaller  curfus,  with  numer« 
ous  ditches,  barrows,  and  encampments,  in  the  vicinity  of 
Stonehenge.  Comte  Alexander  de  la  Borde,  in  an  elegant 
work  now  publiflung  in  Paris,  entitled  *^  Les  Monumens  de 
la  France  clafie  chronologiquemeat,"  &c.  has  given  views 
and  accounts  of  fome  curious  Celtic  monuments  in  that 
kingdom. 

STONEHOUSE.     See  Plymouth  DbcI. 

STONESHATTER  Land,  in  Agriculture^  a  term  ap* 
plied  to  that  fort  of  land  which  is  conftituted  of  loofe,  re- 
duced, mixed,  ftony  materials,  and  which  is  of  a  light,  dry 
quality,  capable  of  being  wrought  at  almoft  any  time*  It  is 
often  good  turnip  land  with  but  little  cultivation  and  ma- 
nure.    See  Soil. 

ST  ONI,  in  Ancient  Geography  f  a  people  of  the  Alps,  ac- 
cording to  Strabo,  who  join  to  the  Lepantii  and  Triden- 
tini.  According  to  Livy,  they  were  lubjugated  by  the 
eonful  Q.  Marcius. 

STONINGTON,  in  Geograpby,  a  poft-town  and  port  of 
America,  in  New  London  county,  Conne6ticut,  14  miles 
E.  by  S.  from  New  London  city,  feparated  from  Rhode 
ifland  by  the  £.  line  of  the  ftate,  fettled  in  1658,  and  con- 
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tainiflg  fit  placet  of  worlhip,  and  3043  inhabitantfn  of  whqm 

nine  are  (laves. 

Stonington,  Nortbi  a  town  of  Connedicut,  in  New  Lon- 
don county,  containing  2524  inhabitants,  of  whom  two  axe 
flaves. 

STONO  Inlet,  a  channel  on  the  coaft  of  South  Caro« 
lina,  S.  of  the  channel  of  Charlefton,  at  the  N.E.  comer  of 
John's  ifland,  which  is  bounded  by  Stono  river  on  the  weft. 
N.  lat.  38°  41'.     E.  long.  «o^  3'. 

STONY  Creek,  a  fmall  ftream  of  Upper  Canada,  which 
runs  into  lake  Erie,  E.  of  Sangas  creek,  having  a  harbour 
for  boats. 

Stony  HilU  fltuated  in  Baltimore  county,  Maryland, 
5  or  6  miles  N.W.  of  Whet  ftone  Fort,  at  the  mouth  of  Balti- 
more harbour,  and  two  miles  S.E.  of  Hook's  Town. 

Stonv  IJlandf  an  ifland  near  the'  E.  coaft  of  Labrador. 
N.  lat.  53^  4'.  W.  long.  55*^  30'. — ^Alfo,  a  fmaU  ifland  in 
the  Spanifli  Main.     N.  bt.  14°  2cf.     W.  long.  82^  45'. 

Stony  Mountains^  mountains  in  the  N.W.  part  .oi  North 
America,  extending  from  S.  to  N.  in  a  N.W.  diredion,  horn. 
N.  lat.  48^  to  68^  The  north  part  of  this  range  is  called 
the  Mountains  of  Bright  Stones. 

Stony  Pom/,  a  fmall  peninfula  in  Qrange  county.  New 
York,  projedling  from  the  W.  bank  of  Hudfon's  river  into 
Haverftraw  bay,  about  40  miles  N.  of  New  York  city.  The 
population  of  Haverftraw  in  1810  was  x8i6,  including  36 
flaves. 

Stony  River,  a  river  of  Weft  Florida,  which  runs  into 
the  gulf  of  Mexico.  N.  lat.  29°  55'.  W.  long.  84®  13'. 
See  alfo  Roghe. 

Stony  Stratford.    See  Stratford. 

Stony  Landt^  in  Agriculture,  fuch  as  are  full  of  flints, 

Eebbles,  or  fmall  fragments  of  free-ftone.  It  is  found  that 
inds  of  this  fort,  in  nuinyplaces,  yield  good  crops ;  and  the 
general  rule  is,  that  in  ftift^and  cold  lands,  the  ftones  fliould 
be  as  carefully  picked  out  as  poflible,  but  in  light  and  dry 
grounds  they  fliould  be  left.  Thefe  lands  fliould,  however, 
nave  the  large  ftones  removed  as  foon  as  poflible.  See 
Clearing  of  Land. 

In  fome  parts  of  Suflex,  the  flinty  ftones,  in  cafes  where 
they  have  not  been  picked  off"  the  laifd,  lie  fo  thick  as  effec- 
tually to  cover  the  ground ;  and  it  is  faid  to  be  curious  and 
interefting  to  fee  how  the  vegetation  flouriflies  and  gets 
through  fuch  beds  of  ftones.  The  common  opinion  there  is, 
that  if  the  farmers  were  to  put  themfelves  to  the  trouble  and 
expence  of  picking  them  off  the  land,  the  foil  wpuld  be  moft 
materially  injured ;  and  that  fome,  indeed,  who  have  tried 
this  experiment,  are  thoroughly  convinced  of  the  lofs  thereby 
fuftained,  the  land  having  never  fince  produced  fuch  fine 
crops  of  com  as  before ;  this,  however,  only  applies,  it  is 
thought,  to  places  where  the  ftones  are  very  numerous  and 
clofeK-  befet  upon  the  land.     See  Stone,  in  Agricubure. 

STONYHARD,  the  name  of  a  plant  of  the  weed  kind» 
common  in  arable  lands,  the  corn  gromwell. 

STOOK,  or  Stouhf  the  common  name  of  a  fliock  or  hat^ 
tock  of  corn  or  grain  fet  up  in  the  field.     See  Hattock. 

In  fome  diftrids,  a  diftindion  is  made  in  this  mode  of  put- 
ting up  corn  in  the  field  ;  the  ftook  or  ftouk  confifting  of 
twelve  flieayes,  while  the  hattoqk  has  only  ten. 

STOCKING,  or  Stou^ing,  the  operation  of  fetting  up 
the  flieaves  of  erain  into  fliocks,  ftouks,  or  hattpcks,  in  the 
field,  to  guard  them  from  rain.  It  is  fqmetiipes  writtea 
Jhocking.  It  was  formerly  the  prafiice  tp  fet  one  flieaf  up- 
right, with  the  ears  uppermoft  ;  and  roqnd  that  to  place  a 
circle  of  many  other  flieaves,  in  the  fame  dire£iion,  inclining 
on  the  firft  flieaf ;  then  to  lay  an  horizontal  circle  of  fheaves, 
with  all  the  ears  in  the  centre,  and  cover  thofe  ears  with  a 

loofi^ 
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looile  iheave  ot  twt).  And  thus  plaped,  they  are  faid  to  be 
well  protefied  from  all  wet.  But  a  better  mode  ia  that 
which  it  pra^fed  in  Yorkibircy  at  defcribed  .by  the  Rev. 
Mr.  Comber ;  ten  ftieavea  are  difpofed  in  two  rows,  eacb 
row  letoing  againft  the  other ;  then  two  fheaves  are  opened 
at  the  ear-ends,  and  flipped  on  the  top,  fo  as  to  meet  at  the 
centre  with  their  tails,  and  to  dope  downwards.  In  this 
node  the  air  hat  a  free  courfe,  whether  it  bears  a^inft  one 
or  other  end  of  the  ftook,  .or  even  againft  either  fide  of  it. 
Thu9»  two  weighty  ftieayet  afford  a  good  coTer,  and  con- 
tinue foy  being  hardly  to  be  blown  off  by  any  wind,  if  care- 
fully laid  on  :  at  leaft  not  to  be  blown  away  but  fo  as  foon 
to  be  replaced.  And  the  fiopingpofitionof  thecap-ftieavet 
neither  expofes  them  to  receive  diredly,  nor  to  retain  or 
tranfmit  the  rain  to  the  com  below,  but  to  throw  it  off, 
cfpecially  as  the  tails  of  the  (heaves,  in  which  the  ftraw  is 
tkickeii  and  ftrongeft,  receive  the  moft  rain,  which  can  do 
them  little  or  no  harm,  and  efpecially  if  they  be  thruft 
clofely  together.     See  Harvesting  and  Hattock. 

STOOL,  Alvus,  in  Medicine.  A  thing  is  faid  to  be 
voided  by  ftool,  when  it  is  difcharged  by  the  anus,  or  fun- 
dament. In  the  Philofophical  Tranfadions,  we  have  in- 
ftancet  of  fick  perfons  voiding  fadlitious  ftones,  balls,  &c. 
by  iiool.     See  Alvus  and  Dejection. 

Stools,  Blo9dy^  in  Medicine.  The  fpirit  of  vitriol,  mixed 
with  the  patient's  drink,  has  often  been  found  beneficial  in 
cures  of  bloody  ftools.     See  Dysentery  and  Flux. 

Stools,  Retention  ofthefirfiy  in  infants.     See  Infant. 

Stool,  in  Miningf  is  ufed  when  the  miners  leave  digging 
deeper,  and  work  in  the  ends  forward.  The  end  before 
them  is  called  the  ftool. 

Stools,  in  Ship-BuiliUng^  pieces  of  plank  bolted  to  the 
quarters,  for  the  purpofe  oi  forming  and  ere£ling  the  quar- 
ter-galleries, and  fometimes  to  the  fliip's  fides  abaft  the  mafts 
for  the  backftays.  Alfo  ornamented  blocks  of  wood  for 
the  poops  and  top-lanthoms  to  ftand  on. 

Stool,  Cucking.     See  Cucking. 

StooL)  in  jlgriculturct  a  term  ufed  provincially  to  fig^nify, 
to  ramify  or  tiller,  as  grain. 

StoolB,  in  Gardenings  fuch  headed-down  young  trees 
and  ihrubs  in  the  nurfery-ground,  or  other  places,  as  are 
appropriated  for  the  produdtion  of  an  annual  fupply  of 
lower  (hoots  or  branches  near  the  ground,  properly  tituated 
for  layering.     See  Laying. 

Stools,  Hop^  in  Rural  Economy y  the  fmall  contrivances 
of  this  kind  which  are  made  ufe  of  m  hop-grounds,  in  pick- 
ing the  produce  from  off  the  binds,  in  fome  diftridts.  They 
are  thought  ufelefs  and  improper  in  fome  hop  plantations  in 
different  dittrids,  and  of  courfe  never  employed;  but  in 
others  they  are  ftill  continued,  and  fuppofed  to  be  of  con- 
fidetable  utility  and  benefit  in  the  execution  of  the  above 
fort  of  work. 

STOOMING  of  Wine,  a  term  ufed  to  fignify  the  put- 
ting of  bags  of  herbs  or  other  ingredients  into  it  to  pre- 
vent fermentation. 

STOOP,  m  Commerce,  a  liquid  meafure  in  Holland  and 
Flanders.  See  Tab.  XXXII.  under  Measures- 
Stoop,  in  Rur^d  Economy,  a  poll  fixed  in  the  earth,  as  a 
gate-poft,  &c.  and  many  other  forts. 

STOOPING,  in  Ftdconry,  is  when  a  hawk,  being  upon 
ker  wings  at  the  height  of  her  pitch,  bends  down  violently 
to  take  the  fowl. 

STOOR,  in  Rural  Economy,  a  term  fignifyingto  rife  up 
in  clouds,  as  fmoke,  duft,  fallen  lime,  and  Tome  other 
matters. 

STOOREN,  in  Geography,  ^  town  of  Norway,  in  the  pro* 
vince  of  Drontbeim ;  36  miles  S*W«  of  Drontheim* 
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STOOTER,  in  Coinagit  a  fmall  Dutch  filter  coin,  raked 

at  a^ftivers. 

STOP,  in  the  Manege,  is  a  paufe,  or  difcontinuation  of 
oing.     In  order  to  ftop  a  horfe,  the  rider  fhould,  in  the 

il  pilace,  quicken  him  a  Mttle,  and  at  the  inftant  whea 
he  begins  to  go  fafter  than  the  ufual  cadence,  or  time  of  hii 
pace,  brkfir-to  the  calves  of  his  legs,  to  animate  the  horie, 
and  to  make  him  bend  and  play  his  haunches  ;  then  flinging 
his  ihoulders  backwards,  hold  the  bridle  more  and  more 
tight,  till  the  itop  is  made;  then  vigorouily  extend  the 
hams,  and  refi:  upon  the  ftirrups,  to  make  him  form  the 
times  or  motions  of  his  (lop,  in  fal^ading  with  his  haunches 
three  or  four  times.  You  fhould  not  form  the  ftops  of 
your  horfe  (hort  and  precipitate,  led  you  fpoil  his  hams  and 
mouth.  After  ffopping,  a  horfe*  (hould  be  made  to  make 
two  or  three  corvets. 

With  a  raw  and  young  horfe  very  few  ffops  fhould  be 
made ;  and  when  they  are  made,  they  fhould  be  performed 
by  degrees,  very  gently,  and  not  all  at  once ;  becaufe  nothinr 
fo  much  ilrains  and  Weakens  the  hocks  of  a  fliff  and  aukvrara 
horfe  as  a  fudden  and  rude  Hop.  It  is  an  univerfally  agreed 
point,  that  nothing  (hews  fo  much  the  vigour  and  ooecuence 
of  a  horfe,  as  his  making  a  beautiful  and  firm  flop  at  the 
end  of  a  fwift  and  violent  career.  The  facility  of  iiopping, 
however,  depends  upon  the  natural  aptnefs  and  content  of 
the  horfe,  and  alfo  upon  his  form  and  the  proportions  which 
the  different  parts  of^his  body  bear  to  each  other.  The  merit 
of  a  ftop  muft,  therefore,  be  eftimated  by  the  ftrength  and 
temper  of  the  horfe,  by  the  fteadinefs  of  his  head  and  necky 
and  the  condition  of  his  mouth  and  haunchee.  If  your 
horfe  has  not  readily  obeyed  in  making  his  itop,  make  him 
go  backwards,  by  way  of  punifhing  his  fault.  If  in  flop* 
ping  he  toffes  up  his  nofe,  or  forces  the  hand,  keep  your 
bridle-hand  low  and  firm,  and  your  reins  quite  equal  $  give 
him  no  liberty,  prefs  upon  his  neck  with  your  right  hand^ 
till  he  has  brought  down  his  nofe,  and  then  immediately 
give  him  all  his  bridle :  this  is  the  fureft  method  to  bring 
him  into  the  hand.  To  compel  a  horfe  to  flop  upon  hit 
haunches,  nothing  is  fo  efficacious  as  a  little  floping  ground: 
nevertheiefs  you  muft  examine^  previoufly  to  this  kind  of 
exercife,  if  his  feet,  reins,  fhoulders,  and  legs,  are  able  to 
bear  it ;  for  otherwife  your  horfe  would  foon  be  fpoiled* 
In  this  cafe  the  rider  fhould  put  the  ftrefs  of  his  aids  rather 
in  his  thighs  and  knees  than  in  the  ftirrups.  One  of  the 
moft  trying  leilbns  to  which  a  horfe  can  be  put  is  to  ftop 
him,  and  make  him  go  backwards  up  hill  $  and  tnerefore,  on 
thefe  occafions,  you  muft  eafe  the  fore-parts  of  the  horfe  as 
much  as  poffible,  and  throw  your  whole  weight  upon  the 
hinder.  As  there  are  fome  horfes  which,  from  weaknefs  in 
their  make,  can  never  be  brought  to  form  a  juft  and  beauti- 
ful ftop,  there  are  others  which  are  apt  to  ftop  too  faddenly 
and  fhort  upon  their  fhoulders,  though  otherwife  too  much 
raifed  before  and  too  light.  Thefe  employ  all  their, powers 
in  order  to  ftop  all  at  once :  thefe  horfes  fhould  never  be 
made  to  go  backward ;  but,  on  the  contrary,  fhould  be 
ftopped  flowly  and  by^  degrees,  that  they  may  be  embol- 
dened ;  but  they  fhould  never  be  forced  or  kept  in  too  great 
a  degree  of  fubje£lion.  The  leifon  of  making  a  horfe  to  ftop 
upon  his  haunches  is  admirable,  if  it  be  pradlifed  with 
horfes  which  have  been  fuppled  and  prepared  \  but  it  fhould 
never  be  ufed  to  colts  or  raw  horfes,  whofe  joints  are  ftiff. 
The  moft  certain  method,  fays  Mr.  Berenger,  to  unite  and 
afl'emble  together  the  ftrength  of  a  horfe,  in  order  to  give 
him  a  good  mouth,  to  fix  and  place  his  head,  as  well  as  to 
regulate  his  fhoulders,  to  make  him  light  in  the  hand,  and 
capable  of  performing  all  forts  of  airs,  depends  entirely 
upon  the  peneftion  and  exaftnefi  of  the  Hop.   The  quaUties 
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jdiove  enuoKrated  are  efiiential  to  the  ftop»  and  the  ftop  muft 
be  confidered  as  the  effect,  and  not  as  the  caufe  of  thefe 

Sod  qualities.     Berenger's  Hift.  and  Art  of  Horfeman- 
p,  vol.  ti.j  chap.  5. 

The  oppofite  term  to  Rop  is  parting.  In  former  times, 
the  ftop  of  a  horfe  was  called  parade.     See  Nail. 

Stop,  Half  ^  is  a  ftop  not  finifhed  by  a  pefade;  fo  that 
iSbt  horfe,  alter  fal9ading  three  or  four  times  upon  the 
luiuncbes,  refnmes  and  continues  his  gallop,  without  making 
prfada  or  c9rviU  ;  which  fee. 

Stop,  ai  Sea^  a  word  ufed  by  him  that  holds  the  half- 
flinnite  glafs,  in  heaving  the  log ;  for  immediately  when  the 
ffk£i  is  out,  he  calls  Jiop  to  them  that  let  run  the  line* 
See  Stopping. 

Stop,  in  the  PraBiee  of  Riggings  is  a  temporar^^  feizing. 
When  ufed  to  ftop  worming,  it  is  fnaked.  This  is  a  name 
given  to  feveral  turns  of  fpun-yam  taken  round  the  end  of 
a  rope,  fimilar  to  a  feizing,  to  faften  it  to  another  rope.  *— 
'  Alfo,  a  projeftion  left  on  the  upper  part  of  top-gallant 
nufts.  Ice.  to  prevent  the  rigging  from  Aiding  down. 

SroFt  SoHiriL^.    See  Saturday. 

Stop  is  a  floating  beam,  ufed  to  ftop  and  detain  barges 
at  the  toll-houfes,  when  neceffary,  and  during  the  night. 

SvoP'Gaiiu  are  fimilar  to  Safety-gates ;  but  they  require  to 
be  lifted  up,  inftead  of  a^ng  of  themfelves* 

SvoV'Planh  are  planks  put  into  a  groove,  and  ferving 
the  fame  purpofe  with  ftop-gates. 

STOPCOCKS,  in  HjdrauHeif  are  appendara  to  pipes 
^ftftrudfced  for  the  conveyance  of  fluids ;  and  thefe,  as  well 
as  valves,  differ  in  their  form  and  conftru^on  according  to 
their  various  fituations  and  ufes.  Stopcocks  ufually  confift 
of  a  cylindrical  or  conical  part,  perforated  in  a  particular 
direftion,  and  capable  of  beuig  turned  in  a  focket  formed  in 
the  pipe,  fo  as  to  open  or  fhut  the  paffage  of  the  fluid,  and 
fometimes  to  form  a  communication  with  either  of  two  or 
more  veffels  at  pleafure.  A  valve  is  employed  where  the  fluid 
b  allowed  to  pafs  in  one  dire6tion  only,  and  not  to  return. 
See  Valve. 

STOPE,  or  Step,  in  Mimng.    When  a  fumph  or  pit  is 

funk  down  in  a  lode,  they  break   and  work  it  away  in 

ftairs  or  fteps,  which  method  of  working  is  called  ^o^g ; 

and  the  height  or  ftep  which  each  man  breaks,  is  called  a 

Jhpe. 

STOPIN,  a  term  in  ufc  at  the  militarv  laboratory,  de- 
rived from  the  French  word  efioupin^  and  ugnifying  a  wad, 
lump,  clew  or  hard  of  hemp,  tow,  rope-yam,  &c. 
.  STOPPAROLA,  in  Ornithology ^  the  name  of  a  bird  of 
the  lark  kind,  defcribed  by  Aldrovandus,  and  fuppofed  by 
Mr.  Ray  to  be  the  fame  with  the  fpipoUttay  or  the  torSno  of 
^he  Venetians  ;  but  the  mttfdeapa  grifola  of  Linnseus.  See 
YhY-eateher. 

STOPPEL,  in  Geo£rapby*  a  town  of  Flanders ;  c  miles 
N.W.ofHulft.  ^    ^^ 

STOPPERS,  in  a  Shipy  certain  ftiort  pieces  of  rope, 
which  are  ufually  knotted  at  one  or  both  ends,  according  to 
the  purpofe  for  which  they  are  defigned.  They  are  either 
ufed  to  fufpend  any  heavy  body,  or  to  retain  a  cable, 
ihroud,'&c.  in  a  fixed  pofition.  Thus,  the  anchors,  when 
firft  hoifted  up  from  the  ground,  are  hung  to  the  cat-head, 
by  a  ftopper,  called  "  anchor- ft  opper,'*  attached  to  the  latter. 
Which  pafling  through  the  anchor-ring,  is  afterwards  faftened 
to  the  timber-head ;  and  the  fame  rope  ferves  to  faften  it  on 
the  bow  at  fea  j  or  to  fufpend  it  by  the  ring  which  is  to 
be  funk  from  the  (hip  to  the  bottom.  The  ftoppers  of  the 
cable  have  a  large  knot  and  a  laniard  at  one  end,  and  are 
faftened  to  a  ring-bolt  m  the  deck  by  the  other.  They 
are  attached  to  the  cable  by  the  laniaixl,  which  is  faftene4 
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fecnrely  round  both  by  feveral  turns  pafled  behifld  the  kiiot» 
or  about  the  neck  of  the  ftopper;  by  which  means  the 
cable  is  reftrained  from  running  out  of  the  fliip,  when  fhe 
^des  at  anchor. 

Thofe  that  are  ufed  to  check  the  cable  are  called  **  bitt- 
ftoppers;''  and  the  latter  are  denominated  <'  deck-ftoppers.'* 
«  Dog-ftoppers"  are  ufed  as  additional  fecurities  when  the 
ikip  is  riding  in  heavy  gales,  or  bringing  up  a  (hip  with 
much  ftern-way,  to  prevent  the  cable  from  fnapping  at  the 
bitts,  and  to  eafe  the  deck-ftoppers.  **  Wing-ftoppers"  are 
ufed  for  the  fame  purpofe  as  dog-ftoppers. 

The  ftoppers  01  the  (hrouds,  called  **  (hroud-ftoppers,'' 
have  a  knot  and  a  laniard  at  each  end.  They  are-only  ufed 
when  the  (hrouds  are  cut  afunder  in  battle,  or  difjiibled  by 
tempeftuous  weather  ;  at  which  time  they  are  la(hed,  in  the 
fame  manner  as  thofe  of  the  cables,  to  the  feparated  parts 
of  the  (hroud,  which  are  thereby  reunited,  fo  as  to  be  fit 
for  immediate  fervice.  This,  however,  is  only  a  temporary 
expedient. 

♦*  Fore-tack*'  and  "  (heet-ftoppers"  are  ufed  for  fecuring 
the  tacks  and  (heets,  till  belayed.     Falconer. 

Stopper-^oA/,  in  Ship^BuiUingf  large  ring-bolts  driven 
through  the  deck  and  beams,  before  the  main  hatchway,  for 
the  ftoppers  to  be  attached  to.  They  are  carefully  clenched 
on  iron  plates  beneath. 

STOPPING,  in  Grammar.     See  Point  and  Pukctu- 

ATION. 

Stopping,  among  Horjett  the  prance  of  filling  the  hollow 
of  a  horfe's  foot  with  poultice,  cow-dung,  or  any  other  moift 
application.  It  has  the  effed  of  foftening  the  fole,  and,  on 
fome  occafions,  may  be  advantageous,  though  it  is  frequently 
mifapplied,  and  01  courfe  does  injury.  It  is  not  unfre- 
quently  employed  for  the  feet  of  teanv-horfes,  efpecaally 
thofe  of  the  plough  kind,  as  travelling  fo  much  anudft  the 
mould  renders  them  hard,  brittle,  and  uneafy. 

Stopping  a  Leak^  at  Sea.     See  Leak. 

Stopping  a  Slnp»  When  a  (hip  comes  to  an  anchor,  and 
the  cable  is  veered  out  by  decrees  till  the  (hip  is  found  to 
ride  well,  and  then  ftopped,  it  is  called  pepping  theflnp% 

Stoppings- £^,  in  Ship-BmlSngi  the  poppets,  timber,  &c« 
ufed  to  fill  up  the  vacancy  between  the  upper  fide  oJF  the 
bilgeways  and  the  (hip's  bottom,  for  fupporting  her  when 
hunching. 

STOPS,  in  Grammar.     See  Point. 

Stops  of  an  Organ.    See  Organ. 

Stops,  or  Stoups^  in  Rural  Economy^  a  term  provindaQy 
applied  to  fmall  well-buckets,  and  thofe  of  fome  other 
kinds. 

STOR,  in  Geography y  a  lake  of  Sweden,  in  the  province 
of  Geftricia;  6  roUes  S.W.  of  GefHe.— Alfo,  a  Uke  of 
Norway,  in  the  province  of  Aggcrhuus ;  40  miles  N.E.  of 
Chriftiania. — Alfo,  a  river  of  Mecklenburg,  which  runs 
from  lake  Schwerin  to  the  Eide. 

STOR  A,  a  town  of  Sweden,  in  the  government  of 
Wafa  ;  20  miles  S.E.  of  Chriftianftad. 

Stora.     See  Sgigata. 

STORAX-Tree,  in  Botany.     See  Styrax. 

Storax,  Officinalf  in  the  Materia  Medica,  is  the  refinous 
drug,  obtained  in  perfedion  only  from  thofe  trees  that 
grow  in  Afiatiq  Turkey,  which  iflues  in  a  fluid  ftate  from 
incifions  made  in  the  bark  of  the  trunk,  or  branches,  of  the 
ftorax-tree.  It  is  brought  from  Turkey,  but  is  fo  adul- 
terated, that  it  is  very  difficult  to  meet  with  any  that  is 
pure.  It  has  a  moft  pleafing  fragrant  odour,  and  is  called 
flyrax  calamtta^  becaufe  it  is  faid  to  be  tranfported  in  hollow 
canes ;  or,  according  to  others,  becaufe  it  exudated  from 
the  tender  twigs  and  young  (hoots  of  the  tree,  and  coated 
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AtfKi  over*  fo  as  to  refemble  a  reed  or  other  bollowcylindrid 
body  drawn  over  the  twifirs.  Two  kinds  of  this  refm  have 
been  commonly  diftinguilhed  in  the  (hops ;  viz,  the  fure 
fnd  the  common  ftorax :  the  firft,  or  pure,  is  ufualiy  obtained 
in  irregular  compadi  mafles,  frep  from  impurities,  of  a  yel- 
lowifh  or  reddim-brown  appearance*  and  interfperfed  with 
whitifli  tears,  fomewhat  Uke  gum  ammoniac  or  benzoin ; 
it  is  extremely  fragrant,  and  upon  the  application  of  heat 
readily  melts.  This  has  been  called  **  ftorax  in  the  lump,*' 
'*  red  ftorax,"  and  the  feparate  tears,  <<  ftorax  in  the  tear." 
The  common  ftorax  is  found  in  large  mafi'es,  very  light,  and 
bears  no  kind  of  external  refemblance  to  the  former  ftorax, 
as  it  feems  to  be  almoft  wholly  compofed  of  dirty  faw-duft, 
merely  caked  together  by  the  refinous  matter ;  and  though 
much  lefs  efteemed  than  the  pure  kinds  of  ftorax,  yet  when 
freed  from  the  woody  part,  it  is  faid  to  poftefs  more  fra- 
ffrance,  and  to  be  fuperior  to  the  other  kind.  Redified 
rptrit,  the  common  menftruum  of  reftns,  readily  diftblves  the 
ftorax,  which  may  be  infpifl*ated  to  a  folid  coniiftence  in  the 
manner  direded  for  the  **  ftyracis  purificatio''  in  the  Lon- 
don Pharmacopeia,  without  iuftaining  any  coniiderable  lofs 
of  its  fenfible  qualities. 

Common  ftorax,  infufed  in  water,  imparts  to  the  men- 
ftruum a  good  yellow  colour,  fome  (hare  of  its  fmell,  and  a 
flight  balfamic  tafte.  It  gives  a  confiderable  impregnation 
to  water  by  diftillation,  and  ftrongly  difFufes  its  fragrance 
when  heated,  though  it  fcarcely  yields  apy  elTential  oiU 
The  (pirituous  folution,  gently  diftuled  off  from  the  filtered 
reddiln  liquor,  brings  over  with  it  very  little  of  the  fragrance 
of  the  ftorax  ;  and  the  remaining  infufion  is  more  fragrant 
than  the  fineft  ftorax  in  the  tear,  which  Dr.  Lewis  met  with. 
^The  pure  refin  diftilled  without  addition  yields,  alon?  with 
im  empyreumatic  oil,  a  portion  of  falipe  matter,  fimilar  to 
the  flowers  of  benzoin ;  and  Dr.  Lewis  fays,  that  he  has 
alfo  fometimes  extra£ied  from  it,  a  fubftance  of  the  fame 
nature  by  co£tion  in  water. 

Among  fome  of  the  ancients,  ftorax  was  a  familiar  re« 
aiedy  as  a  refolvent,  and  particularly  ufed  in  catarrhal  com- 
plaints, coughs,  afthmas,  menftrual  obftrudions,  &c. ;  and 
from  its  affinity  to  the  balfams,  it  was  alfo  prefcribed  in 
ulcerations  of  the  lungs,  and  other  ftates  of  pulmonary 
confumption.  And  our  Pharmacopeias  formerly  dire&ed 
the  <*  pilulz  e  ftyrace"  (fee  Storax  Pills)  ;  but  this  odori- 
ferous drug  has  now  no  place  in  any  of  the  officinal  com- 
pounds ;  and  though  it  be  a  medicine  which  might  feem 
to  promife  fome  efficacy  in  nervous  debilities,  yet  it  is 
almoft  totally  difregarded  by  modem  pra6titioners«  Lewis's 
Mat.  Med.    Woodville's  Med.  Bot. 

Storax,  J^i^iuW,  is  a  reiinous  juice,  obtained  from  a  large 
tree,  with  leaves. like  thofe  of  the  maple,  called  by  Ray 
jtyrax  aceru  jfbliof  by  Linnaeus  Uqmdambar  Jiwac^uay  a 
native  of  Virginia  and  Mexico,  and  lately  naturauzea  to  our 
own  climate^  The  juice  called  liquidambar,  is  faid  to 
exude  firom  inci(ions  made  in  the  trunk  of  this  tree,  and  the 
liquid  ftorax  to  be  obtained  by  boiling  the  bark  or  branches 
in  water.    See  Liquidambar. 

Two  forts  of  liquid  ftorax  are  diftinguiihed  by  authors  t 
one,  the  purer  part  of  the  refmous  matter  that  rifes  to  the 
fnrface  in  boiling,  feparated  by  a  ftrainer,  of  the  confift- 
cnoe  of  ^oney,  tenacious  like  turpentine,  of  a  reddi(h  or 
aih-brown  colour,  moderately  tranfparent,  of  an  acrid 
unions  tafte,  and  a  fragrant  fmell,  refembUng  ths^t  of  the 
folid  ftorax,  but  fomewhat  difagreeable ;  the  pther,  the 
'more  impure  part,  which  remains  on  thi;  ftrainer,  untranf- 
pareat,  in  fmiell  and  tafte  much  wea^^ef,  and  containing  a 
confiderable  portion  of  the  fubftance  of  the  bark.  That 
irhich  is  commonly  met  with  in  the  (hops  under  this  name. 
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is  of  a  weak  fmell  and  a  grey  cobur,  and  is  fappofed  to  be 
an  artificial  compofition.  Liquid  ftorax  has  been  chiefly 
ufed  in  external  applications.  Among  us,  it  it  at  preient 
almoft  wholly  in  difufe.     Lewis's  |4at.  Med. 

Storax,  WhUe*  See  Bai/amum  Peruwamnh  under 
Balsam. 

STORCICA,  in  Geographju  a  town  of  Poland,  in  the 
palatinate  of  Kiev  ;  24  miles  S.S.W.  of  Bialacerkiev. 

STORCK,  Anthony,  in  Biography^  a  medical  profefibr 
of  confiderable  note  at  Vienna,  fucceeded  the  celebrated  Van 
Swieten  in  the  office  of  prefident  and  direAor  of  the  facul^ 
of  medicine  in  the  univerfity  of  that  metropolis,  and  was  alio 
honoured  vrith  the  appomtment  of  principal  confulting 
phyfician  to  the  empre(8  Maria  Therefa.  H!e  diftingui(hed 
himfelf  chiefly  by  a  long  and  affiduous  coarfe  of  experiments 
relative  to  the  operation  of  various  narcotic  vegetables,  and 
to  the  beft  mode  of  preparing  and  adminiitering  thenu 
The  vegetables  of  which  he  has  treated  in  various  tra€ta» 
are  the  hemlock,  henbane,  ftramonium,  aconite,  meadow, 
faffron,  and  pulfatiUa  nigricans :  and  although  he  was  dif- 
pofed  to  over-rate  the  efncacy  of  fome  of  thefe  fubftancesa. 
and  has  afcribed  to  them  virtues  which  fubfequent experience 
has  not  always  confirmed,  he  had  the  merit  of  calling  the 
attention  of  the  medical  world  to  a  clafs  of  active  remedies* 
which,  under  proper  management,  are  produ^ve  of  much 
benefit,  and  conftitute  a  valuable  addition  to  the  Materia 
Medica.  Between  the  years  1760  and  1771,  his  various 
tradis  upon  thefe  fubjeds  were  printed  at  Vienna,  and  ther 
have  fubfequently  undergone  feveral  editions  and  trans- 
lations in  oth^r  countries.  He  was  alfo  author  of  a  collec- 
tion of  cafes  which  occurred  under  his  obfervation  in  the 
hofpital  at  Vienna,  entitled  '^  Annus  Medicus,  quo  fiftuntur 
Obfervationes  circa  Morl^os  ^icutos  et  chronicos,"  1759; 
of  which  he  publi(hed  an  <*  Annus  Secundus''  in  1761. 
This  work  was  afterwards  continued  by  his  fucceQbr,  Dr« 
Colin.  In  1775,  he  publi(hed  a  volume,  entitled  *.*  In- 
ftituta  Facultatis  Medicae  Vindobonenfis."  £loy  Oift, 
Hift.  de  la  M6d. 

STORDALEN,  in  Geogn^hy^  a  town  of  Norway ; 
28  miles  N.£.  of  Drontheim. 

STORE,  a  town  of  America,  in  North  Carolina.;  50 
miles  W.  of  Exeter, 

Store.    Bill  of  Storet.    See  Bill. 

Stores,  NovmI.    See  Naval. 

STORE'Houfif  in  Agriculture^  that  fort  of  houfe  or  build* 
ing  which  is  conftruSed  for  the  purpofe  of  ftoring  up 
and  preferring  fome  fort  of  fann  produce,  which  (hould 
be  conftruAed  fuitably  to  the  particular  kinds  of  produfts 
they  are  to  contain,  and  to  the  ufes  to  which  they  are  to 
be  applied. 

Houfes  of  thia  kind  are  fometimes  alfo  employed  for  ftor- 
ing and  laying  up  different  forts  of  fmall  took  and  imple- 
ments, and  many  other  things  which  are  neceifary  in  farming, 
in  order  to  keep  them  fafe  and  dry. 

They  are  feldom  ufed  for  any  fort  of  grain,  efpecially  for 
any  length  of  time,  as  that  requires  a  particular  fort  of 
building.     See  Granary. 

The  ftore^hoii^fes  of  a  fortrefs  are  conftru6led  for  the 
prefervation  pf  all  kinds  of  artillery  and  ammunition  ;  thofe 
of  a  dock-yard,  or  of  a  maritime  town,  for  cables,  anchorst 
timber,  and  other  neceflaries,  to  repair  and  furnifh  (hips. 
And  they  are  of  different  forms  and  fi  zes,  according  to  tli9 
purpofes  for  which  they  s^re  intended. 

STORE-i^00m,  in  Rurrf  Economy^  a  rooni  or  place  in  a 
houfe  or  other  building,  for  ftoring  up  different  fbrts  of 
farm  articles.  Thefe  rooms  fhould  be  as  dry  as  poffible, 
and  perfedly  fecure  from  vermin.    An  upper  floor  lA  thq 

Nil    ^  beft 
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beft  for  the  firft  purpofe ;  but  for  the  ktter,  Yaults  or 
cellars  under  ground  aire  the  moft  fuitable. 

STOKZ'Roofn,  in  a  Shiff  an  apartment  or  place  of  referve, 
of  which  there  are  feveraly  to  contain  the  provifions  or 
ftores  of  a  fhip,  together  with  thofe  of  her  officers,  during 
•a  fea-voyage. 

Store-A>^^9  an  officer  in  the  royal  dock-yards,  who  is 
snvefted  with  the  charge  of  the  principal  naval  ftores  ;  as  the 
failsv  anchors,  cordage,  &c. 

BTonE-Ma/hrf  in  Agriculture^  a  term  applied  to  that 
kind  of  farmer  who  is,  in  a  great  meafure,  ia  the  live-ftock 
kind  of  farming  in  fome  way  or  other,  as  either  by 
means  of  fheep,  neat  cattle,  or  fome  other  fort  of  domeftic 
animals. 

STORE^Shtp,     See  Store-SuiF. 

STOREA,  among  the  Romans,  a  kind  of  balket  made 
of  ropes  or  rulhes,  for  ^atherinflr  flowers  or  garden-fruits. 

Storea  was  likewile  a  kind  of  defence,  made  of  br?e 
-cables  fafliioned  into  a  fort  of  netting;  which  was  To 
ftron?,  that  no  weapon,  though  thrown  out  of  an  engine, 
could  penetrate  it. 

STORGE,  Zropfrif  a  Greek  term,  frequently  ufed  by 
iiattlralifts  to  figniiy  that  parental  inftinft,  or  natural  affec- 
tion, which  animals  bear  toward  their  young. 

The  ftorge  is  an  admirable  principle  implanted  by  the 
all-wife  Creator  throughout  the  animal  world,  for  the  pre- 
fervation  of  it ;  and  is  governed  by  fuch  rules  as  make 
it  bed  contribute  therto.  By  means  of  this,  with  what 
care  and  alacrity  do  animals  nurfe  their  jroung  ?  and  what 
dangers  will  they  brave  for  their  fecurity  i  even  the  moft 
timorous  creatures,  which  at  other  times  fly  the  face  of 
men,  dogs,  &c.  will,  for  the  fake  of  their  young,  expofe 
themfelves.  Thus  hens,  inftead  of  flying  from,  will  afiault 
fuch  as  meddle  with  their  brood ;  and  partridges,  before 
their  young  can  fly,  will  frequently  drop  down  before  the 
^ogs,  firft  at  lefs  then  at  greater  diftances,  to  dodge  and 
draw  them  off  from  purfuing  their  young. 

With  what  concern  do  others  lead  about  their  young 
in  places  of  fafety?  and  fome  even  admit  them  for 
ihelter  into  their  bodies.  Thus  the  bpoffum,  Dr.  Tyfon 
obferves,  has  a  curious  bag  on  purpofe  for  fecuring  and 
carrying  about  her  young.  The  fame  author  adds,  from 
Oppian,  that  the  dog-fifh,  upon  any  ftorm  or  danger,  re- 
ceives her  young  into  her  belly,  which  comes  out  again 
when  the  fright  is  over.  And  it  is  faid  that  the  fquatina 
and  glaucus  do  the  like. 

With  what  tendernefa  do  others  feek  and  prepare  the 
food  for  their  young,  teach  them  to  fuck,  cherifli,  or  lull 
them  to  reft,  &c.  like  fo  many  nurfes,  deputed  by  the 
Creator  to  take  care  of  his  creatures  ?  and  ftill  in  proportion, 
as  they  grow  up,  and  become  fit  to  look  to  themfelves,  this 
ftorge  abates  ;  and  at  length,  when  no  longer  needed,  be- 
comes extinft.  Mr.  Ray  obferves,  that  young  doves  are 
fed  with  meat  firft  eat  by  the  dam,  and  fodden  awhile  in  her 
prolobe.  And  Clufius  obferves,  that  the  old  female  Ethio- 
pian takes  no  food  but  from  the  male,  after  this  manner. 

The  returns  made  by  the  young  to  the  parent  animal, 
when  grown  old,  lare  not  lefs  confiderable.  Pliny  fays  of 
rats,  that  they  nourifh  their  aged  parents  with  eminent 
piety. 

St.  Ambrofe,  and  after  him  Olaus  Magnus,  obferve  of 
the  crane,  that  when  the  parents,  through  old  age,  are 
bereft  of  their  feathers,  and  left  half  naked,  their  offspring 
ftand  around  them,  and  cheriih  them  with  their  own  feathers ; 
that  they  feek  food  for  them ;  and  when  nature,  as  it  often 
happens,  repairs  their  decays,  and  reftores  them  to  ftrength 
agaio^  they  take  them  upi  by  turns,  on  their  xmg9^  and 
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habituate  their  unpra6tifed  limbs  to  their  ancient  art  of 
flying.     Sec  Instinct. 

STORHAMNEN,  in  Geography,  a  fmaU  ifland  on  the 
W.  fide  of  the  gulf  of  Bothnia.  N.  lat.  61**  32'.  E.  long. 
17**  13'. 

STORHOLMEN,  a  fmall  ifland  on  the  W.  fide  of  the 
gulf  of  Bothnia.     N.  lat.  62°  33'.     E.  long.  17°  42'. 

STORING  Subjancet  of  the  Cam,  Frmt,  and  other 
Kindtf  in  Agriculture  and  Gardening;  the  means  of  advan- 
tageoufly  and  properly  laying  them  up  and  fecuring  them 
for  future  ufe. 

In  the  ftorin^of  grain,  as  there  is  a  conftant  decreafe  and 
lofs  in  the  weight  of  the  com  from  the  moment  of  iti 
bein^  laid  up,  to  that  in  which  it  is  difpofed  of,  (though 
this  is  confiderably  more  at  firft  than  afterwards,)  it  is 
obvioufly  a  pradice  that  fliould  be  carried  to  as  little  extent 
as  poffible  in  all  cafes.  The  common  lofs  in  this  way  has 
been  found  to  be  from  one-feventh  to  one-tenth  0/  the 
whole  in  different  forts  of  com,  accoriliBg  to  drcumftanceiy 
and  the  length  of  time  it  has  been  ftered  up. 

The  ftoring  of  all  articles  of  this  kind  fliould  always  be 
performed  at  dry  times,  and  in  dry  well-aired  places,  and 
not  laid  in  too  large  quantities  together,  but  fo  as  that  they 
may  be  capable  of  being  readily  turned  over,  and  have 
new  furfaces  frequently  expofed  to  the  afiion  (fi  the  atmo» 
fphere.  Corn  is  often  not  only  injured,  but  rendered  irn* 
proper  for  ftoring  up,  by  being  fuffered  to  remain  too  Imig 
on  moift  damp  floors,  in  barns  and  other  places. 

The  ftoring  of  fruits,  vegetables,  and  roots,  has  been  per* 
formed  in  various  ways,  which  are  well  known  already; 
but  lately  fome  better  modes  havb  been  fuggefted  for  this 
purpofe. 

For  apples  and  pears,  it  has  been  ftated  in  the  **  Memoirs 
of  the  Caledonian  Horticultural  Society,"  that  after 
thev  have  been  carefully  gathered  from  the  trees,  and  laid 
in  hea^s  covered  with  clean  cloths  or  mats  for  fweating^ 
which  is  effe^ed  in  three  or  four  days,  they  remaining  for 
that  lengrth  of  time  afterwards,  thev  are  to  be  wiped 
feparately  with  clean  cloths ;  when  fome  glazed  earthen 
jars  are  to  be  provided  with  tops  and  covers,  and  likevrife 
a  quantity  of  pure  pit-fand,  which  is  quite  free  firom  any 
mixture.  This  is  to  be  thoroughly  dried  upon  a  flue. 
Then  put  a  layer  of  this  fand  an  inch  thick  on  the  bottoms 
of  the  jars ;  above  this  a  layer  of  frait,  a  quarter  of  an 
inch  free  of  each  other ;  covering  the  whole  with  fand  to 
the  depth  of  an  inch  ;  then  a  fecond  courfe  of  fruit  is  to  be 
laid  in,  and  again  covered  with  an  inch  of  the  fand,  proceed- 
ing in  the  fame  way  until  the  whole  be  finiflied  and  com- 
pleted. An  inch  an(^  a  half  in  depth  of  fand  may  be  laid 
over  the  latt  or  uppermoft  layer  of  fruit ;  when  the  jars  are 
to  be  clofed  and  placed  in  fome  dry  fituation,  as  cool  as 
poflible,  but  entirely  out  of  the  way  of  froft. 

The  ufual  time  at  which  each  kind  of  fuch  fruits  fliould 
be  ready  and  fit  for  the  table  being  known,  the  jars  con- 
taining fuch  fruit  may,  it  is  faid,  be  examined,  by  turning 
out  the  fand  and  fruit  together  cautioufly  into  a  fieve* 
The  ripe  fruit  may  then  be  laid  upon  the  flielves  of  the 
fruit-room  for  ufe,  and  the  unripe  be  carefully  replaced  in 
the  jars  as  before,  but  with  frefli  dry  fand. 

Some  kinds  of  apples  managed  in  this  way,  will,  it  is 
faid,  keep  a  great  while,  as  till  July ;  and  pears  until 
April,  and  in  fome  forts  till  June.  It  li  not  improbable 
but  that  many  other  forts  of  fruit  might  be  ftored  and  pre- 
ferred in  fomewhat  the  fame  way* 

Vegetables  of  the  cauliflower  kind  have  been  ftored 
and  kept  well  through  a  great  part  of  the  winter,  it  is 
faidi  in  the  fame  work>  by  putting  thexD»  whca  in  fuU  head^ 
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«n  a  dry  day,  into  pits  about  eighteen  inches  in  depth, 
and  much  the  fame  breadth,  in  a  perfefkly  dry  foil,  with 
the  ftalks  and  leaves  to  them,  the  latter  being  carefully 
doubled  over  and  lapped  round  the  heads,  inftead  of  hang- 
ing them  up  in  fheds  or  other  places,  as  is  the  ufual  pra^ice 
in  prefervtng  them.  In  performing  the  work,  it  is  begun 
at  one  end  of  the  pits,  laying  the  heads  in  with  the  root- 
ftalks  uppermoft,  fo  as  that  the  former  may  incline  down- 
wards, the  roots  of  the  one  layer  covering  the  tops  or 
Jieada  of  the  other,  until  the  whole  is  completed.  The  pits 
are  then  to  be  clofely  covered  up  with  the  earth  into  a  fort 
of  ridge,  and  beaten  quite  fmooth  with  the  back  of  the 
fpade,  in  order  that  the  rain-water  may  be  fully  thrown  off. 
Fine  cauliflowers  have  been  thus  ftored  and  kept  for  the 
oocafional  fupply  of  the  table  until  the  middle  of  the  fol- 
lowing January. 

For  ftoring  and  preferving  different  kinds  of  roots  for 
common  fummer  ufe,  until  the  coming  in  or  return  of  the 
natural  crops,  the  following  method  has  likewife  been 
propofed.  As  the  ice  in  ice-houfes  has  commonly  fub* 
fided  fome  feet,  as  four,  five,  or  more,  by  the  beginning  of 
the  fpring,  it  is  propofed  to  depofit  in  the  rooms  or  va- 
cancies fo  left  empty,  the  roots  that  are  to  be  preferred. 
Ajs  foon  as  any  openings  in  the  places  have  been  well 
ftuffed  with  ftraw,  and  the  furfaces  of  the  ice  covered  with 
the  fort  of  niaterial,  cafe-boxes,  dry  ware,  cafks,  bafkets, 
or  any  other  fuch  veffels,  are  to  be  placed  upon  it,  which 
are  then  to  be  filled  with  the  roots,  fuch  as  turnips,  carrots, 
beetSy  celery,  potatoes  in  particular,  and  fome  others. 

In  cafes  whiere  there  are  not  ice-houfes,  vegetation  may 
be  greatly  retarded,  and  the  roots  preferved  by  fforing  them 
in  deep  vaulted  cellars,  caves,  coal-pits,  mines,  or  in  any 
place  leated  deep  in  the  earth. 

Potatoes  have  alfo  been  well  ftored  and  preferved,  it  is 
(aid,  by  earthing  them  in  fmall  parcels,  as  about  two  bolls 
each,  heaped  up,  and  covered  in  the  ufual  way  with  ftraw 
and  earth ;  which  are  turned  over  into  other  pits  in  the 
early  fpring,  firft  rubbing  off  all  the  fprouts  or  ihoots,  and 
having  the  roots  well  watered  in  fmall  quantities  as  they 
are  put  into  the  other  pits,  the  whole  earthy  covering 
being  alfo  well  watered  and  beaten  together  at  the  time 
with  the  back  part  of  the  fpade.  This  covering  is  to  be 
made  to  the  thicknefs  of  about  two  feet.  The  fame 
prance  or  procefs  is  to  be  repeated  every  time  the 
potatoes  are  turned  over,  which  (hould  be  about  once  in 
three  weeks,  as  the  ftate  of  the  weather  may  be.  And 
where  the  pits  or  heaps  are  not  in  the  (hade,  it  is  fometimes 
proper,  when  the  feafon  is  very  hot,  to  cover  them  with  mats 
lupported  on  fticks,  fo  as  to  permit  a  free  current  of  air 
between  the  mats  and  the  heaps. 

In  this  way,  it  is  ftated  that  tkefe  roots  have  been  pre- 
ierved  quite  plump  and  entire  in  the  tafte  until  the  end  of 
September,  or  till  the  fucoeeding  crop  becomes  perfe^y 
ripe,  fo  as  ta  be  ufed  without  lofs,  as  that  muft  always  be 
ihe  cafe  where  the  roots  are  largely  employed  before  they 
are  in  a  ftate  of  mature  growth*  It  is  afferted,  too,  that  in 
this  manner  potatoes  are  even  capabk  of  recovering  in 
plumpnefs  and  tafte,  where  they  have  been  fuffered,  by  im- 
proper ezpofure  to  air  or  heat,  to  become  deficient  in  thefe 
qualities. 

STORK,  CiCONiA,  in  Omitholo^f  a  family  of  the  jfrdea 
or  Neron  clafs.     See  Hbron. 

Naturalifts  have  been  much  puzzled  in  aiEgning  the  winter 
abode  of  ftorks.  Many  authors  have  fuppofed  that  they 
go  to  the  Nile  at  this  feafon  in  queft  of  food ;  to  which 
purpofe  Dr.  Shaw  obferves,  that  in  the  middle  of  April  he 
Jaw  three  flights  of  thefe  birds»  each  of  which  took  up 


more  than  three  hours  in  palEng  by  him,  extending  itfelf 
more  than  half  a  mile  in  breadtL  Thefe,  he  fays,  were  then 
leavincr  Egypt,  where  the  canals  and  the  ponds  that  are 
annually  left  by  the  Nile  were  become  dry,  and  dire£ting 
themfelves  towards  the  north-eaft.  He  adds,  that  they 
return  again  a  little  after  the  autumnal  equinox,  when  the 
waters  of  the  Nile  returning  within  the  banks,  leave  the 
country  in  a  fit  ftate  to  fupply  them  with  nouriniment. 
But  M.  Klein  controverts  the  opinion,  that  ftorks  vifit 
Ej^ypt  in  the  winter  in  fearch  of  food ;  obferving,  that  if 
this  were  the  cafe,  they  would  not  go  in  the  winter,  and 
remain  till  April,  but  in  the  fummer ;  for  the  inundation 
of  the  Nile  begins  towards  the  end  of  April,  and  about,  the 
month  of  September  the  waters  diminifli,  and  about  the 
7th  or  8th  of  06tober  quite  retire  into  their  channel,  fo 
that  in  the  winter  this  river  is  extremely  fmall ;  and  ^e 
apprehends  that  they  take  up  their  winter^quarters  under 
water. 

It  is  obferved  of  the  ftorks,  fays  Dr.  Shaw,  that  for  the 
fpace  of  about  a  fortnight  before  they  pafs  from  one  coun-^ 
try  into  another,  they  conftantly  refort  together  from  all 
the  circumjacent  parts  in  a  certain  plain,  and  there  forming 
themfelves  every  day  into  a  thu-wanne  (according  to  the 
phrafe  of  the  people),  are  faid  to  determine  the  exa^  time 
of  their  departure,  and  the  places  of  their  future  abodes* 
See  Jer.  chap.  viii.  ver.  7. 

The  ftork  is  held  in  the  higheft  efteem  and  veneration 
among  the  Mahometans,  with  vmom  it  is  no  lefs  facred  than 
the  ibis  was  among  the  Egyptians ;  and  no  lefs  profane 
would  that  perfon  be  deemed,  who  attempted  to  kill  or 
moleft  it.  The  reeard  paid  to  thefe  birds.  Dr.  Shaw  fue- 
gefts,  may  probably  have  arifen,  not  fo  much  from  tne 
iervice  they  perform  to  a  moift  fenny  country,  in  clearin|^ 
it  of  ufelefs  reptiles  and  infers,  as  from  the  folemn  gefti- 
eolations  they  are  obferved  to  make  as  often  as  they  reft 
upon  the  ground,  or  return  toi their  nefts.  Shaw's  Travels^ 
p.  428,  fol. 

STORK  AG  AT,  in  Geogn^by,  a  town  of  Sweden,  in 
Weft  Bothnia  ;  2$  miles  S.  of  Pitea. 

STORKO,  a  fmall  ifland  on  the  £.  fide  of  the  eulf  of 
Bothnia.  N.  lat.  63°  52'.  E.  bng.  aa°  39',— Alfo,  an 
ifland  in  the  Baltic,  near  the  S.  coaft  of  Sweden.  N.  lat. 
56*  5'.     E.  long.  15^  34'. 

STORKOW,  a  town  of  Brandenburg,  in  the  Ucker 
Mark  ;  26  miles  W.S.W.  of  Francfbrt  on  the  Oder.  N. 
lat.  52°  15'.     E.  long.  14°  55'. 

STORKYRO,  a  town  of  Sweden,  in  the  government 
of  Wafa  ;   17  miles  E.  of  Wafa. 

STORM,  in  the  Military  Art.     See  Assault. 

Storm,  in  Rural  Economy^  a  term  fipifying  a  fall  of 
fnow,  hail,  &c.  which  is  injurious  either  to  animals  or 
plants. 

In  fome  diftrids,  ftorms  of  thefe  kinds  are  very  prevalent, 
and  highly  hurtful  in  different  v^ays.  In  the  ftieep  farms 
in  the  northern  parts  of  the  ifland,  ftorms  are  often  ex- 
tremely hurtful  and  deftruftive  to  the  ftieep.  They  are  the 
•  moft  fatal  to  thefe  animals,  it  is  faid,  when  the  froft  is 
keen,  the  wind  ftrong,  and  the  fnow  light  and  mobile  ;  aa 
then  the  defencelefs  flocks  move  before  Uie  blaft,  into  fome 
hollow  part  or  place,  where  they  find  a  little  relief  froni  the 
piercing  ftorm,  but  are  foon  covered  up  deep  with  dnfted 
fnow ;  and  when  long  confined  underneath  it,  naany  of  them 
perifti,  and  thofe  which  furvive  are  often  much  reduced  in 
condition,  and  fometimes  hayire  loft  part,  of  th^ur  wool. 
And  ftiould  this  place  of  retreat  be  near  a  nvulet,  as  often 
happens,  and  a  fudden  thaw  come  on,  the  melt^  Inww 
brings  down  a  torrent  of  water  on  them,  and  they  alM>«nW; 
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Smooth  flrreen  hillfl,  that  are  .deftitute  of  rocks^  woods,  or 
ether  (heltery  are»  it  ie  thought,  the  moft  in  danger  for  the 
(heep  on  them,  from  the  £ifting  fnow.  The  (heep,  in 
thcfe  cafes,  are  to  be  coUefted,  and  kept  moving,  in  order 
to  prevent  their  being  benumbed  with  the  celd,  and  over- 
blown  by  the  drifting  fnow.  Stone  bields  arc  alfo  ufeful ; ' 
but  the  true  and  efeaual  flielters  are,  it  is  faid,  planta- 
f ions  of  foreft  trees,  to  which  the  (heep  naturally  fly  on  the 
approach  of  ftorms*     See  Sheep. 

Storm  Bay^  in  Geography^  a  bay  on  the  fouth  coaft  of 
New  Holland,  between  South  Cape  and  Tafman's  Head. 

Storm  Capc^  is  the  northern  limit  of  the  mouth  of  Bay 
Verte,  and  forms  the  fouth-eaft  comer  of  the  province  of 
New  Brunfwick. 

STORM-/V«i,  or  Storm-Finch^  in  Ornithology.  See  Pro- 
CXLLARIA  Pelagica. 

STORMAR,  or  Stormaria,  in  Geography^  a  diftrift 
of  the  duchy  of  Holftein,  of  which  Hamburgh  is  the 
capital.  The  Stoer,  whence  it  derives  its  name,  confined 
this  diftrid  on  the  north,  and  feparated  it  from  Ditmarfia : 
the  Suala,  Trave,  and  Billa>  determined  the  reft  of  its 
extent.  It  was  formerly  almoft  one  flimy  marfli.  The  wet 
and  low  fituation  of  Stormaria  and  Ditmarfia  exactly  corre- 
fponds  with  the  Roman  account  of  the  Saxons  living  in 
inacceflible  marfhes.  Stormaria  is  fomewhat  quadrangular, 
and  its  fides  may  be  eftimated  at  33  miles.  Adam  Bremen 
derives  the  name  from  Jiorm^  a  metaphor  expreffive  of  the 
feditioos  of  its  inhabitants ;  but  Stoer,  the  river,  and  Marfi, 
the  refidents  in  marflies,  feem  to  compofe  a  jufter  etymo- 
logy. Adam  diftin^uiflies  the  Stormarii  by  the  epithet 
**  nobiliores."  Their  banner,  in  ancient  times,  was  a  white 
fwan  vrith  a  golden  collar.  Hamburgh,  their  metropolis, 
had  been,  before  the  eleventh  century,  "  viris  et  armis 
potens  ;'*  but  in  Adam's  time  it  was  **  in  folitudinem  re- 
dafta."  Stormaria  was  one  of  the  three  diftri6^s  which 
anciently  divided  Norddbirgia,  or  Eald-Saexen  ;  Ditmarfia 
and  Holfatia  being  the  two  other  diftrids.  Thefe  were 
the  countries  in  which  our  Saxon  anceftors  refided,  when 
the  Roman  geographer  (Ptolemy)  firft  noticed  them;  and 
from  thefe  they  fpread  terror  throughout  Europe,  when 
their  attention  became  direded  to  maritime  depredations. 

STORMONT,  a  diftria  of  Scotland,  in  Perthfhire,  on 
the  left  fide  of  the  Tay.     Dunkeld  is  the  chief  town. 

Stormont,  a  county  of  Upper  Canada,  bounded  eaft 
by  the  county  of  Glengary,  fouth  by  the  river  St.  Law- 
rence, the  weft  boundary  of  the  townfliip  of  Ofnabruck, 
and  weft  by  the  late  townfliip  of  WiUiamfburgh,  running 
N.  34**  1 1'  W.,  until  it  interfefts  the  Ottawa  or  Grand  river ; 
thence  defcending  that  river,  until  it  meets  the  north-weft 
boundary  of  the  county  of  Glengary*  The  county  of 
Stormont  comprehends  all  the  iflands  in  the  river  St.  Law- 
rence near  it,  and  the  grreater  part  of  the  county  lies 
fronting  the  St.  Lawrence. 

STORNA,  in  jfndent  Geography^  a  town  of  India,  on 
the  other  fide  of  the  Ganges,  belonging  to  the  people  called 
Tangani,  according  to  Ptolemy. 

STORNARA,  La,  in  Geography 9  a  town  of  Capi- 
tanata ;  9  miles  N.£.  of  AfcoU. 

STORNAWAY,  a  parochial  town  on  the  eaftem  fide 
of  the  ifle  of  Lewis,  and  fliire  of  Rofs,  Scotland.  It  con- 
tains a  good  and  well-frequented  harbour.  The  parifti  is 
of  great  extent,  and  ftretches  about  ten  miles  north-eaft, 
along  the  north  fide  of  an  arm  of  the  fea,  called  the  Broad 
Bay.  la  this,  fliips  of  largt  burthen  have  good  anchorage, 
and  can  ride  with  lafety»  as  no  heavy  fea  can  come  into  it. 
^he  town  of  Stornaway  is  fituated  at  the  extremity  of  loch 
Stornaway }  and^  from  a  fmall  origist  bat  of  late  attained 
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cohfiderable  fize  and  opulence,  by  the  patriotic  exertions  of 
lord  Seaforth.  The  principal  employment  of  the  in- 
habitants of  Stornaway  is  the  profecution  of  the  white  and 
herrine  filheries.  It  is  a  port  of  the  cuftoms,  and  has  a 
poft-omce,  and  regular  packet,  which  fails  weekly  with 
the  mail  and  paflengera.  The  houfes  of  the  town  are  gene- 
rally well  built,  and,  in  181 1,  amounted  to  698,  with 
500  inhabitants.  Here  are  a  neat  and  commodious  cuftom- 
oufe,  a  town-houfe,  aifembly-room,  and  a  church,  alfo  two 
free-fchopls,  and  one  inftituted  and  patronifed  by  lady  Sea- 
forth, for  the  introduction  and  promotion  of  the  fpinninc 
of  yarn  in  the  ifland  of  Lewis.  In  Stornaway  is  alfo 
fituated  Seaforth  Lodge,  the  refidence  of  lord  Seafortli, 
baron  Mackenzie  of  Kintail,  and  lord  lieutenant  of  the 
fliire. — Carlifle's  Dictionary  of  Scotland,  vol.  iL  Beauties 
of  Scotland,  vol.  v. 

STORO,  a  fmall  ifland  on  the  eaft  fide  of  the  gulf  of 
Bothnia.     N.  lat.  63°  24'.    E.  long.  22*^  3'. 

STOROHAMN,  a  fmall  ifland  on  the  weft  fide  of  the 
gulf  of  Bothnia.     N.  lat.  62*^47'.    E.  long.  17°  c8'. 

STOROZEVOI,  a  cape  on  the  north  coaft  of  RufSa,  in 
the  ftraits  of  Vaigatflcoi.     N.  lat.  69**  25'.    E.  long.  86**. 

STORSIO,  a  large  lake  of  Sweden,  in  the  province  of 
Jamtland ;  containing  feveral  iflands,  on  one  of  which  is  the 
town  of  Frofon,  and  on  another  the  town  of  Nordfer.  It 
has  a  communication  with  many  other  lakes  and  rivers,  and 
by  means  of  thefe  with  the  gulf  of  Bothnia.  N.  lat.  63^ 
lo*.    E.  long.  14°  IO^ 

STORSKAR,  two  fmall  iflands  on  the  eaft  fide  of  the 
gulf  of  Bothnia.     N.  lat.  63°  7'.    E.  long.  20®  32'. 

STORT,  a  river  of  England,  which  paiFes  by  Bifliop^s 
Stortford,  &c.  and  runs  into  the  Lea,  2  miles  N.E.  of 
Hoddefdon. 

STORT  A,  La,  a  town  of  the  Patrhnonio,  near  the 
ruins  of  the  ancient  Veii ;  6  miles  N.W.  of  Rome. 

STORTFORD,  Bishop's.     See  Bishop's  ^/orj/br//. 

STORYNE,  the  name  of  an  inftrument  ufed  by  the  ao- 
cients  for  drawing  blood  from  the  nofe ;  but  we  are  not 
perfectly  informed  of  its  fliapeor  ftru6liire. 

STOSSEN,  in  Geograthy^  a  town  of  Saxony,  in  Tho» 
rin^ia;  6  miles  S.E.  otNaumburg. 

oTOT,  in  Rural  Economy^  a  prorincial  term  applied  to 
a  fteer,  or  young  growing  bullock. 

STOTFIELD  Head,  in  Geography,  a  cape  of  Scot- 
land,  on  the  coaft  of  Murray.  N.  lat.  57^  42*.  W.  long. 
3*  10'. 

STOTTER  See,  a  lake  of  Bavaria,  in  the  bifliopric  of 
Augfl)urg ;   10  miles  N.N.W.  of  Fueflen. 

S  rOTTLEDORF,  a  town  of  Auftria ;  6  miles  S.  of 
Sonneberg. 

STOVE,  in  Buildings  a  hot-houfe  or  room.  The  term 
ftove  is  alfo  ufed  more  reftri6kedly  for  a  place  in  which  fm 
is  made,  and  by  means  of  which  heat  is  communicated  to  a 
room  or  building.     See  Chimney. 

Stoves  fliould,  in  propriety,  be  diftinguiflied  firom  fire- 
places, from  the  fire  being  inclofed  within  the  ftove» 
and  giving  out  ita  heat  through  the  fubftance  of  the  ma* 
terials  of  which  the  ftove  is  compofed,  to  the  air  in  tWc 
apartment ;  and  in  many  ftoves  there  are  inrenious  con* 
trivances,  to  make  a  great  quantity  of  air  pats  in  conta& 
with  the  healed  furface  of  the  ftove,  and  be  thus  heated  be- 
fore palling  off  into  the  apartment.  Fire-places,  on  tbe 
contrary,  have  the  fire  as  open  and  as  much  expofed  as  pof- 
iible,  confiftently  with  the  carrying  off  of  the  fmoke,  ia 
order  that  it  may  throw  out  radiant  heat  into  the  apartment. 
This  diftinftioQ  is  not  fuffidently  attended  to  ia  commosa 
language. 
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in  modern  fire*placeS|  every  care  te  taken  that  the  air  of 
the  room  may  be  heated ;  bat  it  does  not  appear,  from  the 
conftru^on  of  their  fire-heartha,  that  our  forefathers  had 
amy  idea  of  warming  the  air  of  a  room  to  fit  in.  All  they 
propoHed  was  to  have  a  place  to  naake  a  fire  in,  by  the 
radiating  heat  of  which  tney  could  warm  themfelves  when 
cold. 

The  ancients  are  fuppofed  to  have  ufed  ftovesy  in  which 
the  fire  was  not  feen ;  but  on  inquiring  into  the  progrefs  of 
the  art  of  warming  apartments  economically*  few  traces  re- 
main of  the  manner  in  which  the  ancients  warmed  their  habi- 
tations. It  is  imagined  they  lighted  the  fire  in  a  large  tube 
in  the  middle  of  a  room,  of  which  the  roof  was  open,  and 
that  the  other  apartments  were  warmed  by  portable  braziers. 
In  Seneca's  time»  they  began  to  conftru^  tubes  in  the 
walls*  to  convey  the  heat  into  the  upper  apartments ;  the 
fire-places  being  ftill  placed  below.  It  appears,  however, 
that  this  was  the  origin  of  flues  for  fmoke,  and  even  of 
fitovea;  the  fituation  and  proportions  of  which  have  fuc- 
ceffively  undergone  an  infinity  of  changes,  according  to  the 
loodities,  the  wants  of  the  inhabitants,  or  the  ilyle  of  the 
decorations. 

The  ancients  had  the  cuftom  of  heatinr  apartments  by 
fires  placed  under  arches  or  vaults ;  but  this  was  confined 
to  palaces,  and  other  edifices,  where  magnificence  was 
augmented  by  prodigality ;  and  the  veiliges  that  have  been 
difcovered  among  ancient  ruins,  fufficiently  point  out  this 
as  their  deftination.  In  digging,  fome  years  ago,  for 
foundatipns  in  the  city  of  Autun,  one  of  thefe  ovens  was 
difcovered  under  a  mofaic  pavement^  with  chimnies  at  each 
extremity. 

The  northern  Chinefe  have  a  method  of  warming  their 
ground-floor,  which  refembles  the  ancient  plan  juft  men- 
/  tioned.  The  floors  are  made  of  tiles  a  foot  fquare,  and  two 
inches  thick ;  their  corners  being  fupported  by  bricks  fet 
on  end,  that  are  a  foot  long,  and  four  inches  fquare :  the 
tiles,  too,  join  into  each  other,  by  ridges  and  hollows  along 
their  fides.  This  forms  a  hollow  under  the  whole  floor, 
which  on  one  fide  of  the  houfe  has  an  opening  into  the  air, 
where  a  fire  is  made ;  and  it  has  a  funnel  riung  from  the 
other  fide  to  carry  off  the  fmoke.  The  fuel  is  a  Tulphurous 
pit-coal,  the  fmeU  of  which  in  the  room  is  thus  avoided, 
while  the  floor,  and  of  courfe  the  room,  are  well  warmed. 
But  as  the  under-fide  of  the  floor  muil  grow  foul  with  foot, 
(and  a  thick  coat  of  foot  prevents  much  of  the  direft  appli- 
cation of  the  hot  air  to  the  tiles,)  Dr.  Franklin  fuggeils 
that  burning  the  fmoke,  by  obliging  it  to  defcend  through 
the  red  coaus,  would,  in  this  conftruAion,  be  very  advan- 
tageous ;  as  more  heat  would  be  given  by  the  flame  than  by 
the  fmoke,  and  the  floor,  thereby  beingr  kept  free  from 
foot,  would  be  more  heated  with  Icfs  fire.  A  different 
kind  of  ftove  ufed  in  China,  and  called  iangt  is  briefly  de- 
fcribed  under  that  article. 

Francis  Keflar  of  Frankfort,  whofe  work,  entitled 
"  Epargne-boia,"  &c.  (the  Wood-faver,  &c.),  appeared, 
in  French,  in  1619,  it  the  oldeil  writer  who  deferves  to  be 
quoted,  as  having  propofed  any  ufeful  ideas  on  the  fubiedk 
of  doves.  He  ^rmed  eight  chambers,  one  above  another, 
through  which  the  fmoke  was  to  pafs  before  it  entered  the 
chimney.  He  al£o  brought  air  dire6Uy  from  without  into 
the  afli-pan,  to  feed  the  fire ;  and  there  was  another  aper- 
ture to  draw  air  from  the  apartment  for  the  fame  purpole. 

Savot,  in  his  **  Architecture  Fran9aife  des  Batimens 
particuliers,"  i.  e>  Archite£iure  of  private  Houfes,  printed 
in  1625,  gave  fome  advice  relative  to  the  beft  method  of 
cooftru^ling  chimnies,  but  with  fcarcely  any  other  objeA 
than  to  prevent  their  Ccnokiog, 


M.  Dakfme,  in  16669  fttmefted  the  firft  idea  of  a  fioff 
without  fmoke,  which  he  «3kd  fumus  lu^mr.  Here  the 
fmoke  is  forced  to  defcend  into  the  fire-puice,  where  it  if 
confumed.  Dr.  Franklin,  who  afterwards  executed  a  very 
complete  ftove  on  that  principle,  ftill  fpoke  of  it,  in  I77S» 
as  a  mere  curiofity  or  philofophical  experiment,  as  it  re- 
quired too  much  attention  to  be  managed  by  common 
fervants. 

This  machine  confifted  of  a  tube  of  iron-plate,  fuch  as  is 
ufed  for  the  flue  of  a  German  ftove.  This  tube  was  bent 
at  right  angles,  and  the  part  which  was  horizontal  wa« 
about  two  feet  in  len^h,  and  joined  to  the  reft  of  the  tube* 
which  afcended  vertically.  At  the  oppofite  end  of  the 
horizontal  tube  the  furnace  was  nude :  it  confifted  of  a 
cylindrical  tube  of  plate-iron  ereded  upon  the  horixontai 
tube  near  the  end,  and  provided  with  a  grating,  upon 
which  the  fuel  was  placed ;  and  the  grate  prevented  the  fuel 
falling  down  into  the  horizontal  tube.  To  light  this  ftove, 
fome  clear  burning  charcoal  was  put  into  the  large  fliort 
tube  or  furnace,  and  fupported  on  the  grate.  As  foon  as 
the  tubes  g^w  warm,  the  air  within  them  would  afcend  in 
the  perpendicular  tube  or  chimney,  and  go  out  at  the  top 
of  it :  firefh  air  muft  enter  into  the  horizontal  tube  thxt>uea 
the  furnace.  In  this  courfe  it  muft  defcend  through  toe 
burning  fuel,  and  becominjg;  heated  by  the  burning  coals, 
through  which  it  has  paffe^  would  rife  more  fercibly^in  the 
longer  tube,  in  proportion  to  its  degree  of  heat,  br  rare- 
fadion,  and  the  length  of  that  tube.  Such  a  machine  is  a 
kind  of  inverted  fiphon  %  and  as  the  greater  weight  of  water 
in  the  longer  leg  of  the  common  fiphon,  in  defcending,  is 
accompanied  by  an  afcent  of  the  fame  fluid  in  the  fliorter  ; 
fo  in  this  inverted  fiphon,  the  greater  quantity  of  levity  of 
air  in  the  longer  leg,  in  rifing,  is  accompanied  by  the 
defcent  of  air  in  the  fliorter.  The  things  to  be  burned 
bein?  laid  on  the  hot  coals  contained  in  the  furnace,  the 
fmoke  muft  defcend  through  thofe  coals,  and  be  converted 
into  flame,  which,  after  deftroying  the  offenfive  fmell,  comes 
out  at  the  end  of  the  longer  tube,  as  mere  heated  tranfparent 
gas  or  vapour. 

Whoever  would  repeat  this  experiment  with  fuccefs,  muft 
take  care  that  the  part  of  the  fliort  tube  is  quite  full  of 
burning  coals,  fo  that  no  part  of  the  fmoke  may  defcend 
and  pais  by  them,  without  going  through  them,  and  being 
converted  into  flame ;  and  that  the  longer  tube  is  fo  heate<^ 
that  the  current  of  afcending  hot  air  vnll  be  eftabliflied  in  it, 
before  the  things  to  be  burnt  are  laid  on  the  coals  \  other- 
wife  there  will  be  difappointment. 

It  does  not  appear,  either  in  the  Memoirs  of  the  Aca* 
demy  .of  Sciences,  or  Philofophical  Tranfa&ions  of  the 
Englifli  Royal  Society,  that  any  improvement  was  ever 
maae  of  this  ingenious  experiment,  by  applying  it  to  ufefi4 
purpofes ;  but  there  is  a  German  book,  entitled  ^*  Vulcanus 
Famulans,*'  by  Joh.  George  Leutmann,  PJ[>.,  printed  at 
Wirtemburg  in  1723,  which  defcribes,  among  a  great  va- 
riety of  other  ftoves  for  warming  of  rooms,  one  which  feems 
to  have  been  formed  on  the  fame  principle.  It  was  pro- 
bably taken  from  the^hint  thereby  gpven,  though  M.  jDa- 
lefme's  experiment  is  not  mentioned ;  for  the  conftrufkion  is 
as  nearly  as  poflible  the  fame,  except  in  the  proportion 
of  the  parts ;  the  furnace  being  made  in  the  form  of  a 
bafin  or  vafe,  having  the  grate  in  the  bottom  of  it. 

Ganger,  author  of  "  La  Mcchanique  du  Feu,"  5cc. 
printed  at  Paris  in  1 709,  was  the  perfon  to  whom  we  arc 
indebted  for  the  firft  and  moft  complete  fyftem  of  experi- 
ments on  the  circulation  of  heat,  by  means  of  air^hol^s 
affording  warm  air ;  as  alfo  the  manner  of  making  one  fire 
warm  {everal  rooms*  and  to  fend  off  the  heat  in  elliptjc 
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«lirvef.  W*  there  find  a  dcfcriptioa  of  a  chimney,  with 
the  batky  the  hearth,  and  the  jambs,  af  hollow  iron,  to 
heat  the  air  that  is  to  enter  the  room.  But  it  doe«  not  sfp- 
pear  that  this  work  produced  much  cfFeA  at  the  time :  the 
moft  ia&portant  truths  lie  concealed  in  books,  till  fome 
preiliog'  intereft  avnetkens  the  attention  of  mankind  to  their 
Qtility. 

Dr.  Franklin,  in  I745>  publiflied  an  account  of  the  new 
ftoTeft  <rf  PennfylvanJa ;  the  advantages  of  which  he  com- 
pares ^h  thofe  of  the  ftoves  of  Germany  and  Holland, 
find  the  chimney  of  Gauger.  A  defcription  and  drawing 
of  this  (lore  are  given  in  our  article  ¥ire- Place, 

In  1785,  Dr*  Franklin  publifhed  the  defcription  of 
another  ftove,  which  has  the  flame  reverfed ;  that  is,  it 
paffes  downwards  through  the  fuel.  The  appearance  of 
this  ftove  is  that  of  a  vafe  of  caft-iron,  with  its  pedeftal ; 
and  this  is  mounted  upon  the  top  or  ltd  of  an  air-box,  itand- 
ing  upon  the  hearth  of  the  fire-place,  and  built  clofe  in  a 
niche  in  the  ftone-work:  but  the  vafe  being  wholly  de- 
tached from  the  back  of  the  niche,  has  a  very  neat  appear- 
ance. The  top  of  the  vafe  turns  back  upon  a  hinge,  fo  as 
to  open  like  a  lid,  to  put  in  the  fuel ;  and  the  opening  is 
covered  by  a  brafs  frame,  which  allows  the  air  to  enter. 
The  bottom  of  the  vafe  has  in  it  an  opening,  of  about  two 
inches  diameter,  which  leads  through  the  ftem  or  foot  of 
the  vate  into  a  hollow  iron  box,  forming  the  pedeftal.  At 
the  bottom  of  this  pedeftal  is  a  grating  in  the  lid  or  top  of 
the  air-box,  upon  which  the  vafe  ftands.  The  air-box  is  di- 
vided by  four  partitions,  between  which  the  fmoke  pafTes  and 
repafiet  horizontally  in  a  waving  dircdion,  until  it  efcapes 
into  the  chimney.  Thus  the  fmoke  and  flame,  immediately 
after  it  has  defcended  through  the  grate  in  the  top  of  the  air- 
box,  pafles  backwards  towards  the  chimney  between  the  two 
middle  partitions ;  but  as  it  cannot  enter  into  the  chimney  at 
that  part,  it  turns  round  the  ends  of  thofe  partitions,  and 
returns  in  two  currents  towards  the  front  of  the  box  ;  then 
returns  again  round  the  end  of  other  partitions,  and  goes 
liack  into  the  chinmey,  which  is  behind,  or  rather  at  the  fides 
of  the  niche  in  which  the  vafe  ftands.  The  front  plate  of 
the  air-box  is  made  to  Aide  in  a  groove,  in  two  pieces,  which 
meet  together  in  the  front  Uke  folding-doors ;  and  thefe 
pieces  beincr  flided  back,  expofe  the  fpaces  between  the  par- 
titions, which,  as  before  mentioned,  ad  as  winding  flues 
for  the  fmoke  to  circulate  in^  and  give  out  its  heat  through 
the  metal  of  the  air-box.  In  the  fpace  between  the  two 
middle  partitions,  and  into  which  the  fmoke  firft  defcends, 
a  drawer  is  fitted  to  receive  the  aflies  or  cinders,  which  may 
fall  through  the  grate  in  the  top  of  the  air-box ;  and  it  can 
be  readily  withdrawn,  to  clear  it  out. 

There  is  likewife  a  fraall  grate  at  the  lower  part  of  the 
vafe,  upon  which  the  fuel  contained  in  the  vafe  wiU  reft. 
When  this  fuel  is  lighted,  the  flame  and  fmoke  will  draw 
downward,  and,  defcending  through  the  grate,  will  pafs 
through  the  hole  in  the  bottom  of  the  vafe  into  the  hollow 
pedeftal,  and  through  the  grrate  in  the  top  of  the  air-box  : 
It  then  paftes  horizontally  in  the  fpace  between  the  two 
middle  partitions  of  the  air-box,  and  proceeds  in  the  fame 
diredion  towards  the  back  of  the  chimney ;  there  dividing, 
one  part  of  it  turns  to  the  right,  and  pafles  round  the  farther 
end  of  the  middle  partition ;  then  coming  forwards,  it  turns 
round  the  near  end  of  the  outfide  partition ;  then  moving 
'  backwards,  it  arrives  at  the  opening  into  the  bottom  of  one 
of  the  upright  comer  funnels  behind  the  niche,  through 
iwUch  it  afcends  into  the  chimney,  thus  heating  that  half 
of  the  box  and  that  fide  of  the  niche.  The  other  part  of 
the  divided  flame  pafles  to  the  left,  round  the  far  end  of  the 
middk  partitioDy  round  the  near  end  of  the  outfide  partition) 


and  fo  into  and  up  the  other  comer  funnel ;  thus  heating 
the  other  half  of  the  box,  and  the  other  fide  of  the  niche. 
The  vafe  itfelf,  and  the  box,  will  alfo  be  very  hot ;  and  the 
air  furrounding  them  being  heated,  and  rifing,  as  it  cannot 
get  into  the  chimney,  it  fpreads  in  the  room :  colder  air 
fucceeding,  is  warmed  in  its  turn,  rifes  and  fpreads,  till  by 
the  continual  circulation  the  whole  is  wanned. 

If  there  is  occafion  to  make  the  fire  when  the  chim- 
ney does  not  draw,  it  muft  not  be  begun  in  the  vafe» 
but  in  one  or  more  of  the  paflages  of  the  lower  air-box ; 
firft  withdrawing  the  Aiding  front  of  the  air-box,  and 
covering  the  mouth  of  the  vafe.  After  the  chimney  has 
drawn  fome  time  with  the  fire  thus  low,  and  begins  to  be 
a  little  warm,  thofe  pafTages  may  be  clofed,  and  another  fire 
kindled  in  the  hollow  pedeftal,  leaving  its  Aiding  fhutter  a 
little  open  ;  and  when  it  is  found  that  the  chimney,  being 
warmed,  draws  forcibly,  that  paffage  may  be  fhut,  and  the 
vafe  opened,  to  make  the  fire  there,  as  above  direded. 
The  chimney,  well  warmed  by  the  firft  day's  fire,  will 
continue  to  draw  conftantly  all  winter,  if  the  fire  is  made 
daily. 

In  the  management  of  this  ftove,  there  are  certain  pre- 
cautions to  be  obferved,  at  firft  with  attention,  till  they 
become  habitual.  To  avoid  the  inconvenience  of  fmoke, 
the  grrate  muft  be  cleared  before  beginning  to  light  a  fire. 
If  it  is  found  clogged  with  cinders  and  afhes,  the  grate  muft 
be  lifted  up  with  the  tongs,  to  let  them  fall  upon  the  g^te 
in  the  top  of  the  air-box :  the  aflies  will  go  through  it  into 
the  drawer,  and  the  cinders  may  be  raked  off  through  a 
Aiding  door  in  the  pedeftal,  and  returned  into  the  vafe, 
when  they  are  to  be  burnt.  Care  muft  be  taken  that  all 
the  fliding-plates  are  in  their  places,  and  clofely  fhut,  that 
no  air  may  enter  the  ftove  but  through  the  round  opening  at 
the  top  of  the  vafe ;  and  to  avoid  the  inconvenience  of  duft 
from  the  afhes,  let  the  afli-drawer  be  taken  out  of  the  room 
to  be  emptied.  The  palfages  fhould  be  cleaned  or  raked 
out,  when  the  draught  of  the  air  is  ftrong  inwards  ;  and 
the  aflies  muft  be  put  carefully  into  the  afh*box,  whilft 
it  remains  in  its  place. 

If  it  is  required  to  prevent  the  fire  burning  in  the  abfence 
of  the  proprietor,  it  may  be  done  by  removing  the  brafs  frame 
from  the  top  of  the  vale,  and  covering  the  pafl'age  or  open- 
ing into  the  top  of  th^  vafe  with  a  round  tin-plate,  which 
wul  prevent  the  entry  of  more  air  than  barely  fufficient  to 
keep  a  few  of  the  coals  alive.  When  the  fire  is  wanted, 
though  fome  hours  afterwards,  by  taking  off  the  tin-plate, 
and  admitting  the  air,  the  fire  will  foon  be  recovered. 

The  effe6i  of  this  machine,  well  managed,  i6  to  bum  not 
only  the  coals,  but  all  the  fmoke  of  them ;  fo  that  while 
the  fire  is  burning,  if  the  top  of  the  chimney  is  obferved,  no 
fmoke  will  be  feen  ifluing,  nor  any  thing  but  clear  vrarm  air, 
which,  as  ufual,  makes  the  bodies  feen  through  it  appear 
waving. 

But  it  muft  not  be  imagined  from  this,  that  it  can  be  a 
cure  for  bad  or  fmoky  chimnies,  much  lefs  that,  as  it  bunis 
the  fmoke,  it  may  be  ufed  in  a  room  that  has  no  chimney. 
It  is  only  by  the,  help  of  a  good  chimney,  and  the  higher 
the  better,  that  it  produces  its  effe6l  at  all ;  and  though  a 
flue  of  plate-iron  fufficiently  high  might  be  raifed  in  a  very 
lofty  room,  the  mana^ment  to  prevent  all  difagreeable 
vapour  would  be  too  nice  for  common  prance,  and  fmall 
errors  would  have  unpleafing  confequences. 

It  is  certain  that  clean  iron  yields  no  ofienfive  iinell, 
when  heated:  whatever  fmell  or  that  kind  is  perceived 
where  there  are  iron  ftoves,  proceeds,  therefore,  from  fome 
foulnefs  burning  or  fuming  on  their  furface ;  they  fhould* 
therefore,  never  be  fpit  up<»,  or  greafed,  nor  fhould  any 
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duft  be  fuffered  to  lie  upon  them.  But  as  the  greateft  care 
will  not  always  prevent  thefe  thingSy  it  is  well  once  a  week 
to  wafli  the  ftove  with  foap-lees  and  a  bniih»  rinfing  it  with 
dean  water. 

The  advantages  of  this  reverfed  flame  in  ftoves  are  very 
confiderable.  The  chimney  does  not  grow  foul,  nor  ever 
need  fweeping  $  for  as  no  fmoke  enters  it>  fo  no  foot  can 
form  in  it. 

The  air  heated  over  common  fires  inftantly  quits  the 
room^  and  goes  up  the  chimney  with  the  fmoke ;  but,  in 
the  flovej  it  is  obliged  to  defcena  in  flame,  and  pafs  through 
the  long  winding  horizontal  pafiages,  communicating  its 
heat  to  a  body  of  iron-plate,  which,  having  thus  time  to 
receive  the  heat,  communicates  the  fame  to  the  air  of  the 
rooniy  and  thereby  warms  it  to  a  greater  degree. 

The  whole  of  the  fnel  is  con  fumed  by  being  turned  into 
flaune,  and  the  benefit  of  its  heat  is  obtained ;  whereas,  in 
common  chimnies,  a  great  part  goes  away  in  fmoke,  which 
may  be  feen  as  it  ri&,  but  it  affords  no  rays  of  warmth. 
Some  idea  may  be  formed  of  the  quantity  of  fuel  thus 
wafted  in  fmoke,  by  refleAing  on  the  mafs  of  foot  that 
a  few  weeks'  firing  will  lodge  againft  the  fides  of  the 
chimney ;  and  yet  this  is  formed  only  of  thofe  particles  of 
the  column  of  fmoke  which  happen  to  touch  the  fides  in  its 
afcent.  How  much  more  muft  have  pafled  off  in  the  air  ? 
And  we  know  that  this  foot  is  ftill  fuel,  for  it  will  burn  and 
flame  as  fuch ;  and,  when  hard  caked  together,  is  indeed  very 
like  and  almoft  as  folid  as  the  coal  from  which  it  proceeds. 
The  deftru^on  of  fuel  goes  on  nearly  in  the  fame  quantity 
in  fmoke  as  in  flame,  but  there  is  no  comparifon  in  the  dif- 
ference of  heat  given.  When  frefli  coals  are  firft  put  on  a 
fire,  a  confiderable  body  of  fmoke  arifes.  This  (moke  is, 
for  a  long  time,  too  cold  to  take  flame ;  but  if  a  burning 
candle  is  plunged  into  it,  the  candle,  inftead  of  inflaming 
the  fmoke,  will  inftantly  be  itfelf  extinguiflied.  Smoke 
muft  have  a  certain  degree  of  heat  to  be  inflammable.  As 
foon  atf  it  has  acquired  that  degree,  the  approach  of  a  candle 
will  inflame  the  whole  body,  and  the  difference  of  the  heat 
which  it  gives  will  be  very  fenfible.  A  ftill  eafier  experi- 
ment may  be  made  with  a  candle  itfelf.  Hold  your  hand 
near  the  fide  of  its  flame,  and  obferve  the  heat  it  gives :  then 
blow  it  out,  the  hand  remaining  in  the  fame  place,  and  ob- 
ferve what  heat  may  be  given  by  the  fmoke  that  rifes  from 
the  ftill  burning  fnuff ;  you  wiU  find  it  very  little :  and  yet 
that  fmoke  has  in  it  the  fubftance  of  fo  much  flame,  and 
will  inftantly  produce  it,  if  you  hold  another  candle  above 
it  fo  as  to  kindle  it.  Now  the  fmoke  from  the  frefli  coals, 
laud  on  this  ftove,  inftead  of  afcending  and  leaving  the  fire, 
while  too  cold  to  bum,  being  obliged  to  defcena  through 
the  burning  coals,  receives  among  them  that  degree  of  heat 
which  converts  it  into  flame ;  and  the  heat  of  that  flame  is 
communicated  to  the  air  of  the  room,  as  above  explained. 

The  flame  from  the  frefli  coals  laid  on  in  this  ftove,  de- 
fcending  through  the  coals  already  ignited,  preferves  them 
long  from  confuming,  and  continues  them  in  the  ftate  of 
red  coals,  as  long  as  the  flame  continues  that  furrounds 
them,  by  which  means  the  fires  made  in  this  ftove  are  of 
much  longer  duration  than  in  any  other,  and  fewer  coals 
are  therefore  neceffary  for  the  day.  This  is  a  very  material 
advantage  indeed.  That  flame  (hould  be  a  kind  of  pickle 
to  preferve  burning  coals  from  confuming,  may  feem  a 
paradox  to  many,  and  very  unlikely  to  be  true,  as  the  dofior 
tells  us  it  appeared  to  himfelf  the  firft  time  he  obferved 
the  fa^ :  he  therefore  relates  the  circumftances,  and  men- 
tions an  eafy  experiment,  by  which  his  reader  miy  be  in 
polfeflion  of  every  thing  neceflary  to  the  underftandin^r  of 
It.     la  the  firft  trial  he  made  of  thii  kind  of  ftove>  which 


was  conftmfted  of  thin  iron  plate,  he  had,  inftead  of  the 
vafe,  a  kind  of  inverted  pyramid,  like  a  mill-hopper ;  and 
fearing  at  firft  that  the  fioiall  grate  contained  in  it  might  be 
clogged  by  cinders,  and  the  paffage  of  the  flame  fometimes 
obftruded,  he  ordered  a  little  door  near  the  g^ate,  by  means 
of  which  he  could  occafionally  clear  it ;  though  after  the 
ftove  was  made,  and  before  he  had  tried  it,  he  began  to 
think  this  precaution  fuperfluous,  from  an  imagination  that 
the  flame,  being  contracted  in  the  narrow  part  where  (he- 
grate  was  placed,  would  be  more  powerful  in  confumiag 
what  it  fliould  there  meet  with,  and  that  any  cinders  be* 
tween  or  near  the  bars  would  be  prefently  deftroyed  and  thfr 
paffage  opened.  After  the  ftove  was  fixed  aad  in  adion, 
he  had  a  pleafure  now  and  then  in  opening  that  door  m 
httle,  to  fee  through  the  crevice  how  the  flame  deficended 
among  the  red  coab,  and  observing  once  a  fingle  coal  lodged 
on  the  bars  in  the  middle  of  the  focus,  he  obferved  by  a 
watch  in  what  time  it  would  be  confumed :  he  looked  at 
it  long  without  perceiving  it  to  be  at  all  dimtniflied,  which 
furprifed  him  matly.  At  length  it  occurred  to  him,  that 
he  had  feen  the  fame  thing  a  thoufand  times,  in  the  con* 
verfion  of  the  red  coal  formed  in  the  fnuff  of  a  burning 
candle,  which,  while  enveloped  in  flame,  and  thereby  pre* 
vented  from  the  conta£l  of  the  pafling  air,  is  long  continued^ 
and  augments  inftead  of  diminifliing,  fo  that  we  are  often 
obhged  to  remove  it  by  the  fnuffers,  or  bend  it  out  of  the 
flame  into  the  air,  where  it  prefently  confumes  to  aihet.  He 
then  fuppofed,  that  to  confume  a  body  of  fire,  paffing  air 
was  neceffary  to  receive  and  carry  off  the  feparated  particles 
of  the  body :  and  that  the  air  pafling  in  the  flame  of  the 
ftove,  and  in  the  flame  of  a  candle,  b^g  already  faturated 
with  fuch  particles,  could  not  receive  more,  and  therefore 
left  the  coal  undiminiflied  as  long  as  the  outward  air  was 
prevented  from  coming  to  it  by  the  furrounding  flame, 
which  kept  in  a  fituation  fomewhat  like  that  of  charcoal  in 
a  well  luted  crucible,  which,  though  long  kept  in  a  ftrong 
fire,  comes  out  unconfumed. 

This  ftove  of  Dr.  Franklin  is  very  ingenious,  and  has  been 
much  ufed  in  France,  where  the  management  of  coal-fires 
is  but  httle  underftood,  and  they  are  therefore  induced  to 
ufe  ftoves  in  preference  to  open  fires,  when  they  bum  pit- 
coals.  Dr.  Franklin  completed  the  ftove  juft  defcribed  in 
1 771,  and  ufed  it  in  London  during  three  winters.  While 
he  was  in  France,  he  contrived  another  grate  for  burning  pit- 
coals,  which  has  the  fame  property  of  burning  the  fmoke, 
and  at  the  fame  time  the  fire  is  expofed  in  a  grate.  The 
grate  is  a  fhort  cylinder,  with  its  axis  placed  horizontally, 
and  the 'end  turned  towards  the  apartment ;  one  of  its  cir- 
cular ends  being  made  with  bars,  and  the  other  is*  a  back- 
plate  :  it  is  one  foot  (French)  in  diameter,  and  eigrht  inches 
deep  or  long  between  the  bars  and  the  back :  the  fides  and 
back  are  of  plate-iron,  the  fides  having  holes  of  half  an  inch 
diameter,  and  three  or  four  inches  diftant  from  each  other, 
to  let  in  air  for  enlivening  the  fire :  the  back  is  without 
holes,  and  the  fides  do  not  meet  at  either  the  top  or  bottom 
by  eight  inches :  and  this  fquare  fpace  is  filled  with  grates 
of  fmall  bars,  crofling  from  firont  to  back  to  let  in  air  be- 
low, and  let  out  the  fmoke  or  flame  above.  The  three 
middle  bars  of  the  front  grate,  that  is,  the  circular  end,  are 
fixed ;  the  upper  and  lower  may  be  taken  out  and  put  in  at 
pleafure,  when  hot,  with  a  pair  of  pincers.  The  whole  of 
this  cylindrical  grate  turns  upon  pivots  fixed  in  the  oppofite 
fides,  acrofs  the  centre  of  it :  the  pivots  are  fupported  by 
a  crotchet,  the  ftcm  of  which  is  an  inverted  conical  tube 
five  inches  deep,  which  fits  as  many  inches  upon  a  pin, 
which  is  fixed  upright  in  a  caft-iron  plate  that  lies  upon 
the  hearth.    In  the  middle  of  the  top  and  bottom  grates 
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flffie  fixed  fmall  upright  pieeeiy  about  an  incb  high,  which, 
at  the  whole  is  turned  on  its  pivots,  fkop  it  when  the  grate 
18  perpendicukr.  By  this  means  the  grate  can  be  inverted 
by  turning  it  over  upon  its  pivots,  but  as  that  will  prefent 
the  back-plate  to  the  apartment,  it  requires  to  be  turned 
half  round  horizontally  upon  the  conical  pin  to  bring  the 
front  bars  to  the  room. 

In  making  the  firft  fire  in  the  morning  with  this  grate, 
there  is  nothing  particular  to  be  obferved :  it  is  made  as  in 
Other  grates,  &t  coals  being  put  into  the  cylindncal  grate 
above,  after  taking  out  the  upper  bar,  which  mud  be  re- 
placed when  they  are  in. 

The  round  figure  of  the  front  bars  filled  with  fire,  when 
thorougldy  kindled,  is  agreeable:  it  reprefents  the  great 
giver  of  warmth  to  our  fyftem.  As  it  bums  down,  it 
feaves  a  vacancy  above,  which  muft  be  filled  with  frefh  coals, 
the  upper  bar  is  to  be  taken  out,  and  frefh  coals  thrown  in, 
the  bar  being  afterwards  replaced.  The  frefli  coals,  while 
the  grate  continues  in  the  fame  pofition,  will  throw  up,  as 
ufusu,  a  body  of  thick  fmoke ;  but  every  one  accuilomed  to 
coal-fires  in  common  grates  muil  have  obferved,  that  pieces 
of  firefli  coal  ftuck  in  below  among  the  red  coals,  have  their 
fmoke  fo  heated,  as  that  it  becomes  flame  as  faii  as  it  is 
produced,  which  flame  rifes  among  the  coals,  «nd  enlivens 
the  appearance  of  the  fire.  Here,  then,  is  the  ufe  of  this 
fwivel-grate  :  by  a  pufli  with  the  tongs  or  poker,  it  can  be 
turned  over  on  its  pivots  till  it  is  inverted,  and  the  front  bars 
face  the  back  of  the  chimney ;  then  turn  it  gently  round  on 
its  vertical  focket  or  axis,  till  it  again  nces  the  room, 
whereby  all  the  ftefh'  coals  will  be  found  under  the  live 
ones,  and  the  mater  part  of  the  fmoke  arifing  from  the 
frefli  coals  will,  in  its  paflao^e  through  the  live  ones,  be 
heated  f«  as  to  be  converted  into  flame.  By  this  means 
much  more  heat  is  obtained  from  them,  and  the  red  coals 
are  longer  preferved  from  confuming.  This  coniirudion, 
though  not  fo  complete  a  confumer  of  all  the  fmoke  as  the 
▼afe,  is  yet  fitter  for  common  ufe,  and  very  advantageous  ; 
it  gives  alfo  a  full  fight  of  the  fire  always,  a  pleafing  obje6i 
which  we  have  not  in  the  other.  It  may  with  a  touch  be 
turned  more  or  lefs  from  any  one  of  the  company  that 
defires  to  have  lefs  of  its  heat,  or  prefented  full  to  one  juft 
icome  out  of  the  cold  $  and  when  the  front  bars  of  the  grate 
are  fupported  in  a  horizontal  pofition,  a  tea-kettle  may  be 
boiled  on  them. 

Notwithftanding  the  acknowledged  advantages  of  Dr. 
Franklin's  conftruaion  of  a  ftove,  the  expence  and  trouble 
of  it,  and  the  difficulty  of  procuring  workmen  who  under- 
ftood  the  manner  of  executing  it,  have  prevented  the  general 
ufe  of  his  ftoves.  Mr.  James  Sharp,  vrith  a  view  of  ob- 
yiating  thefe  objeftions  and  difficulties,  has  propofed  feveral 
improvements,  for  which  he  has  obtained  his  majefty's 
patent.  According  to  the  method  which  he  propofes,  they 
are  eafily  accommodated  to  any  rooms,  where  communica- 
tion can  be  had  with  the  external  air ;  both  to  thofe  which 
have,  and  thofe  which  have  not  chimnies :  fo  that  not  only 
iinall  rooms,  but  the  largeft  haUs,  libraries,  or  churches, 
may  be  warmed  in  a  more  effedual  manner  than  had  ever 
been  done  before,  and  the  grreateft  degree  of  heat  produced 
from  a  given  quantity  of  fuel.  Mr.  Sharp,  by  adding  fun- 
nels to  the  top,  renders  thefe  ftoves  fit  for  any  chimney, 
and  by  lengthening  the  funnel,  to  any  place  without  a 
chimney.  By  the  hollow  bafe  with  which  his  ftove-grates 
are  fumiflied,  he  is  able  to  apply  them  with  much  greater 
tScA  to  the  external  air,  without  any  addition  of  brick- 
work;  and  by  the  alterations  in  the  air-box,  A  much  greater 
quantity  of  warm  air  is  introduced  than  it  was  poffible  to 
introduce  in  their  former  ftate.    If  a  ftove  of  this  kind  is 


to  be  placed  in  a  comoidn  fire-place,  a  hole  muft  be  madd 
through  the  back  of  the  chimney,  or  through  the  hearth, 
to  communicate  with  the  external  air ;  and  this  hole  fhould 
be  made  as  large  as  poffible,  and  in  a  defcending  pofition* 
fo  that  the  outward  air  may  afcend  towards  the  ftove.  The 
hollow  bafe  of  the  ftoye  muft  be  placed  againft  this  hole,  fa 
at  to  cover  it  completely ;  and  the  bottom  of  the  bafe  muft 
be  fitted  fo  clofe  to  the  earth,  and  pointed  with  lime  or 
putty,  that  the  air  may  not  pafs.  Upon  the  ftove  there 
muft  be  put  a  few  feet  of  iron  funnel  to  reach  above  the 
breaft  of  the  chimney ;  and  the  chimney  inclofed  by  iron 
plates,  fo  conftru^ed  and  placed  in  a  fquare  or  oblong  iron 
frame,  that  they  may  be  eafily  removed  when  the  chimney 
wants  fweeping.  By  this  conftruf^ion,  the  warm  air,  ia^ 
troduced  by  the  ftove,  will  be  carried  into  the  room,  which 
would  otherwife  pafs  up  the  chimney,  and  be  loft.  But  if 
the  ftove  is  to  be  fixed  in  a  room  where  there  is  no  chinmeyt 
it  may  be  placed  in  any  part  of  it,  where  communication 
may  be  had  with  the  outward  air ;  and  nothing  more  is  oe- 
ceifary  than  a  fufficient  length  of  funnel  to  carry  it  through 
the  roof,  or  wall,  or  window,  or  into  any  other  chimney 
that  may  be  convenient.  If  the  fire-place  be  too  fmall  for 
the  ftove,  the  chimney  may  be  doled  by  the  aforementioned 
frame  and  plates,  and  the  ftove  ftand  before  the  fire-place, 
and  the  fmoke  be  carried  off,  by  the  help  of  a  circular 
elbow,  into  the  chimney  above  the  mantle-piece.  Many  of 
thefe  ftoves,  it  is  faid,  nave  been  lately  put  up,  in  order  to 
cure  fmoky  chimnies,  and  have  always  fucceeded.  For 
farther  particulars,  fee  Sharp's  Account  of  the  Air-Stove 
Grates,  &c. 

The  inhabitants  of  the  northern  parts  of  Europe  have 
long  been  accuftomed  to  the  ufe  of  ftoves  in  which  the  fire 
is  (hut  up,  and  gives  out  its  heat  to  a  draught  or  current 
of  air,  which  is  made  to  pafs  through  proper  openings  in 
the  -ftove,  and  when  fufficiently  warmed,  enters  into  the 
apartment.  The  fmoke  arifing  trom  the  fuel  is  made  to  pad 
through  a  circuitous  paffage  of  flues,  by  which  means  the 
greateft  part  of  the  heat  is  abforbed.  Stoves  on  this  prin- 
ciple  are  known  in  England,  but  are  very  feldom  ufedy 
except  for  warminc  of  hsdls,  ftaircafes,  and  paiTages,  in  grand 
houfes,  as  the  EngTi(h  are  not  contented  to  feel  the  air  warm, 
unlefs  they  fee  the  fire.  In  Ruffia,  Sweden,  and  other 
northern  countries,  they  are  indifpenfably  necefFary,  as  with- 
out them,  it  would  be  impoffible  to  keep  the  rooms  tolerably 
warm.  A  common  fire-place  has  too  large  an  opening,  and 
if  care  be  not  taken  to  fupply  it  continually  with  wood, 
8cc.  the  heat  it  produces  is  hardly  fenfible,  becaufe  it 
follows  the  current  of  the  air,  and  is  carried  off  by  the  fmoke; 
Thefe  ftoves,  on  the  contrary,  retain  the  heat  a  much  longer 
time ;  and  as  their  external  parts,  and  alfo  their  flues,  are  very 
thin,  they  communicate  their  heat  very  readily,  fo  that  with 
a  fmall  quantity  of  wood,  they  warm  an  apartment  much 
more  than  the  fire  of  a  consmon  fire-place  would  do,  vrith 
fix  times  the  quantity.  For  it  was  not  fufficient  that  the 
inhabitants  of  thefe  fevere  climates  (hould  difcover  the  moft 
fimple  means  of  keeping  up  in  their  houfes  a  comfortable 
degree  of  heat,  it  was  alio  neceffary  that  this  ftiould  be 
done  vrith  the  kaft  poffible  expence  ot  fueL 

The  ftoves  which  they  employ  perfe^ly  fulfil  the  above- 
mentioned  intentions ;  they  are  alfo  fufceptible  of  every  kind 
of  ornament.  The  more  furface  we  give  to  a  ftove  con-* 
ftru6ked  in  this  manner,  the  more  the  heat  is  increafed, 
confequently  we  muft  not  be  furprifed  to  find  that  thif 
kind  of  ftove  fometimes  occupies  the  whole  height  of  an 
apartment,  its  width  and  depth  being  proportioned  to  ita 
height. 

The  conftrudion  of  thefe  ftoves  is  fimple;  they  confift  of 

fouri 


STOVE. 


four,  five^  or  more  fmall  chambers,  built  onerabo?e  another : 
the  lower  one  is  for  the  fire  which  bums  in  it|  and  the 
imoke  riGng  from  it  enters  into  the  chamber  immediately 
above,  then  mto  the  third,  and  from  that  to  the  fourth.  The 
paffages  or  holes  through  which  the  fmok^  enters  into  one 
chanober  from  that  beneath,  are,  in  all  cafes,  made  at  the 
comer  of  the  chamber,  oppoiite  to  the  paifage  at  which  the 
liaK>ke  will  pafs  out  from  the  fame  chamber  to  the  next 
aboTc  it.  By  this  means  the  fmoke  is  obliged  to  pafs  through 
the  whole  of  the  chamber,  and  has  the  greateft  chance  of 
tranfmitting  its  heat.  A  fire  lighted  in  one  of  thefe  ftoves 
early  in  the  morning,  and  with  a  fmall  quantity  of  fuel, 
letaias  a  ftron^  heat  during  the  whole  day.  The  door  of 
the  fire-place  is  only  opened  to  put  in  wood,  and  remams 
afterwards  conftantly  (nut.  The  wood  lies  upon  a  grate,  con* 
fequently  it  is  not  buried  in  and  ftifled  by  the  ames.  TJie 
alh-hole  is  fpacious,  and  one  or  two  feet  in  height,  accord- 
ing to  the  capacity  of  the  ftore.  Two  doors  are  placed  at 
the  extremities  of  the  afli-hole,  and  the  current  of  air  is  very 
confiderable,  by  which  the  fmoke  is  carried  up  with- great 
forcc^  and  the  wood  bums  very  briikly. 

Stoves  of  this  kind  may  be  advantageoufly  placed  in 
halls,  at  the  bottom  of  ftaircafes,  and  in  the  anti-chambers 
of  great  houfes :  they  may  alfo,  by  proportioning  their  fize 
to  that  of  the  rooms  for  which  they  are  intended,  be  made 
vfe  of  in  the  houfes  of  private  perfons.  To  this  it  may 
perhaps  be  objeded,  that  the  neat  produced  from  thefe 
ftoves  is  unwholefome,  becaufe  they  deprive  the  air  of  its 
neifture ;  and  that  the  air,  by  bein^  made  too  dry,  lofes 
its  elafticity,  in  confequence  of  which,  refpiration  becomes 
difficult  and  laborious.  Thefe  obje^ons  would  appear  of 
great  weight,  if  we  had  not  the  example  of  the  Ruffians, 
the  Swedes,  the  Danes,  the  Germans,  and  in  (hort  of  all 
the  inhabitants  of  the  north  of  Europe,  to  ihew  that  thofe 
who  are  habituated  to  fuch  ftoves,  do  not  find  them  un- 
wholefome. If  others  (hould  be  fenfible  of  inconveniencies 
from  the  drynefs  of  the  air  in  the  apartment,  it  may  be 
eafily  removed  by  the  very  fimple  expedient  of  phcing 
Hpoa  the  ftove  a  veffel  of  glafs  or  earthen*ware,  which  has 
a  large  furface,  and  is  very  (hallow :  this  being  filled  with 
water,  will  infenfibly  evaporate,  and  reiiore  to  the  air  that 
moifture  of  which  the  heat  of  the  ftove  hat  deprived  it : 
the  air  will  then  recover  its  elafticity.  If  orange-trees  are 
expofed  to  the  heat  of  fuch  a  ftove,  and  the  fire  is  not 
Droperly  regulated,  the  plants  grow  yellow  and  lofe  their 
leaves,  efpecially  if  the  air  is  not  changed,  which  in  winter 
is  not  very  conveniently  done  ;  but  if  a  vefiel  of  water  be 
placed  upon  the  ftove,  the  evaporation  of  the  water  will 
preferve  the  trees. 

In  a  memoir  publifhed  by  M.  Guyton  in  the  Annales 
de  Chimie,  he  has  explained  the  conftru6tion  of  the 
ftoves  employed  in  Sweden,  and  recommends  the  adoption 
of  one  conftnided  on  the  fame  principle  for  general  ufe  in 


The  memoir  is  tranflated  in  the  Repertory  of  Arts, 
I  ft  Series,  vol.  xvi.  The  conflru6iion  of  the  ftove  which  is 
there  recommended  nay  be  improved,  to  adapt  it  to  our 
ufe  in  England^  where  pit-coal  is  ufed :  but  the  following 
priactpks,  which  the  author  lays  down,  are  very  ufeful  as 
gnidet  in  making  all  kinds  of  ftoves  for  vrarmmg  apart- 
Benu. 

I.  Heat  is  produced  only  in  proportion  to  the  volume  of 
at  confamed  by  the  fiiel. 

a.  The  quantity  of  heat  produced  is  greateffc,  (thequan^ 
tity  and  quality  of^the  fiiel  being  the  fame,)  when  the  com- 
iMotion  is  complete. 

J.  The  combuftion  is  die  more  complete,  in  proportion 
Vol-  XXXIV. 


as  the  fuliginous  part  is  longer  retained  in  channels  where 
it  may  un^go  a  fecond  combuftion. 

4.  The  only  ufeful  heat  is  that  fent  out  into,  and  re* 
tained  in  the  Ipace  intended  to  be  heated.  The  tempera- 
ture of  that  fpace  will  be  higher  in  proportion,  as  the  cur- 
rent which  muft  be  renewed  from  without  to  fupport  the 
combuftion,  is  lefs  enabled  to  take  up  in  its  paflage  the  heat 
produced. 

Hence  the  following  inferences  evidently  arife : 
t.  The  fire-place  ought  to  be  infulated  from  all  bodiea 
that  are  rapid  condu6tors  of  heat.     AU  the  heat  that  goes 
out  of  the  apartment  is  abfolutely  loft,  unlefs  intentionally 
diredted  into  another  apartment. 

2.  Heat  being  produced  only  by  combuftion^  and  com^ 
buftion  being  fuftained  only  by  a  current  of  air,  the  current 
fhould  be  brought  in  by  channels,  where  the  needful  rapidity 
may  be  prefen^  without  being  too  diftant  from  the  fpace 
to  be  warmed,  fo  that  the  heat  it  there  depofits,  may  be 
gradually  accumulated  in  the  whole  of  the  infulated  fur- 
nace, in  order  afterwards  to  flow  out  of  it  flowly,  accord- 
ing to  the  laws  of  the  equilibrium  of  that  fluid. 

3.  The  wood  being  lo  far  confamed  as  to  give  no  more 
fmoke,  it  is  advantageous  to  clofe  the  mouth  of  thefe  chan- 
nels, in  order  to  retam  there  the  heat  that  would  other- 
wife  be  carried  off  through  the  upper  flue,  by  the  continue 
ance  of  a  current  of  freih  air,  neceflarily  of  a  low  tern* 
perature. 

4.  Laftly;  it  foUows  from  thefe  maxims,  that  all 
things  being  equal,  a  higher  temperature  will  be  obtained^ 
and  fupported  during  a  much  longer  time,  by  forming,  in 
the  internal  parts  of  the  ftove,  or  under  the  hearth  of  a 
chimney,  and  in  their  vicinity,  tubes  in  which  the  air  that 
comes  irora  without  may  be  warmed  before  it  enters  the 
apartment,  to  ferve  the  purpofe  of  combuftion,  or  replace 
that  which  has  been  confumed.  Thefe  have  been  called 
bouches  de  chaleur  T mouths  or  apertures  of  heat) ;  becaufe^ 
inftead  of  contemplating  their  principal  ufe  and  intention,  it 
is  commonly  imagined  that  they  are  oiuy  made  in  order  to  give 
by  their  iffues  a  more  rapid  current  to  the  heat  produced. 
Nor  is  this  idea  abfolutely  devoid  of  foundation,  fince  the 
air  that  iffues  from  them  has  only  changed  its  tempera- 
ture, by  carrying  off  a  portion  of  the  heat  that  would  have 
remained  in  the  interior.  Thofe,  however,  who  v^ould 
profcribe  them,  ^  oppofing  the  moft  important  objed» 
which  is  the  retaining  of  the  heat  as  long  as  poffible,  do  not 
confider  that  they  may  be  clofed,  and  all  communicatioa 
with  the  external  air  cut  off  by  a  fimple  Aide,  and,  therefore^ 
it  is  eafy  to  derive  firom  them  every  poffible  advanta^  with- 
out any  inconvenience.  And  we  may  add,  that  m  fmall 
apartmeatg,  or  fuch  as  are  accurately  clofed,  they  are  oftea 
indifpenfiblj  requifite,  if  we  could  avoid  bein^  expofed  to 
currents  ot  oold  air.  Dr.  Franklin  very  juftly  quotes 
a  Chinefe  proverb  to  this  effeA :  **  Shun  a  current  of 
air  from  a  narrow  paffage  as  you  would  the  point  of  aa 
arrow.*' 

The  SwediA  or  Ruffian  ftoves,  which  have  chambers  for 
the  reception  of  the  flame  and  fmoke,  are  little  known  in 
this  country :  but  thofe  which  are  in  common  ufe  in  the  halls 
and  veftibufet  of  our  great  houfes  are  French  ftoves.  Thejr 
differ  from  the  others  in  baring  a  very  great  length  of  fmall 
flues. or  winding  paffages,  through  wnich  the  finoke  pafles^ 
and  communicates  its  heat  to  the  air,  which  circulates  m 
fimilar  paffageSf  until  it  becomes  warmed^  and  makes  its  exit 
through  the  mouths  into  the  apartment.  This  method  it 
not  fo  fimple  as  die  finall  chambers  or  apartments  of  the 
Ruffian  ftoves,  nor  is  it  fo  good  in  the  long  run ;  becaufe 
the  paffiiget  are  very  IbUe  to  become  dogged  with  foot ; 
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and  eveo  before  they  are  fo  clogiafed  u  to  intercept  the 
pafl'a^  of  the  fmoke,  the  tnmfmiffioh  of  the  heat  is  much 
impaired^  becaufe  the  bterior  furfaces  of  the  flues  becom- 
iBg  coated  with  foot»  do  not  condud  the  heat  fo  rapidiv, 
aad  in  oonfequence,  a  great  part  will  ftiU  pafs  out  into  toe 
dnmney.  Alio,  thefe  flues  with  fmall  paflages  require  a 
ftroDger  draught  in  the  cUmocyy  to  ooake  the  air  pafs 
through  the  pafTageSt  than  when  chambers  are  ufed. 

The  HoUand  iron  ftove>  which  has  a  flue  proceeding 
frofa  the  top,  the  fire-place  and  alh-pit  being  dofed  by 
linaU  iron  doors  opening  into  the  room*  comes  next  to 
be  confidered.  It  is  frequently  asade  of  iro«-plate»  and  is 
moft  commonly  called  a  German  ftove.  Its  conveniencies 
WKt  that  it  makes  a  rooaa  warm  all  overt  for  the  chimney 
being  wholly  do&d,  except  the  flue  of  th^  ftove^  very  littk 
air  is  required  to  fupply  that,  and  therefore  not  much  rulhes 
m  at  crevices,  or  at  the  door  wheii  it  is  opened.  Little  fuel 
fervcs,  the  heat  being  nearly  aU  faved  ;  for  it  radiates  almoft 
equally  from  the  four  fides,  and  the  bottom  and  top,  into 
the  room,  and  prefeatly  warms  the  air  around  it»  which 
beine  rarefied  riles  to  the  ceiHag,  and  its  place  u  fupplied 
by^  tne  k)wer  air  of  the  room,  vAadi  flows  gradually  to- 
wards the  ftove,  and  is  there  warmed  and  rifes  in  its  turn, 
fo  that  there  is  a  continual  circulation,  till  all  the  air  in  the 
roeas  is  warmed.  The  air,  too,  is  gradually  changed  by  the 
ftove^oors  being  in  the  room,  through  which  part  of  it  is 
continually  pafling,  and  that  makes  thefe  ftoves  more  whole- 
feme,  or  at  Icafl;  more  pleafant,  than  the  German  ftoves,  next 
to  be  fpoken  of.  But  they  have  the  inconvenience  that  there 
M  no  fight  of  the  fire,  which  is  in  itfelf  a  pleafant  thing, 
nor  can  any  other  nfe  be  conveniently  made  of  the  fire  but 
that  of  warming  the  room* 

When  the  room  is  warm,  people  not  feeing  the  fire  are 
apt  to  forget  fupplying  it  with  fiiri  till  it  is  almoft  out,  then 
growing  cold,  a  great  deal  of  wood  is  put  in,  which  foon 
makes  it  too  hot.  The  changes  of  air  are  not  carried  on  quick 
enough,  fo  that  if  any  fmoke  or  ill  fmell  happen  in  the 
room,  t  remains  a  long  time  before  it  is  difcharged.  For 
thefe  reafons,  the  Holland  ftoves  have  not  been  much  intro- 
duced among  the  Englifli  (who  love  the  fight  of  the  fire), 
unlefs  in  fome  workihops,  where  people  are  obliged  to  fit 
near  the  windows  for  ught,  and  in  fuch  places  they  have 
been  found  of  great  ufe. 

The  real  German  ftove  is  made  like  a  box,  one  fide  want- 
ing, and  that  fide  is  buih  againii  the  wall  of  the  room.  It 
is  compofed  of  five  iron-plates  I'crewed  together,  and  fixed 
fo  as  that  the  fuel  can  be  put  into  it  from  another  room,  or 
from  the  outfide  of  the  houfe.  It  is  a  kind  of  oven  re- 
verfed,  its  mouth  being  without  and  body  within  the  room 
that  is  to  be  warmed  by  it.  This  invention  certainly  waraw  a 
room  very  fpeedily  and  thoroughly  with  little  fuel :  no  quantify 
of  coM  air  comes  in  at  any  crevice,  becaufe  there  is  no  di£» 
charge  of  air  which  it  might  fupply,  there  being  nopaflage  into 
the  uove  from  the  room.  Thefe  are  its  convenienciei:  Its 
inconveniencies  are,  that  people  have  not  fo  much  fight  or 
ufiir  of  the  fire  as  in  the  Hoikmd  iloves,  and  are  moreover 
obliged  to  breathe  the  fame  unchanged  air  continually,  mixed 
with  the  breath  and  refpiration  from  one  another's  bodies^ 
which  is  very  di&greeable  to  thofe  who  have  not  been  ac- 
cttftomed  to  it. 

Thia  may  be  remedied  by  making  a  fmall  aperture  into 
the  flue,  with  a  regifter  to  draw  on  the  air.  This  kind  of 
ftove  is  ftitt  lefs  in  ule  in  England  than  that  which  we  have 
before  defcribed,  and  which  is  generally  called  the  Gemuu 
ftove,  although  it  is  ufed  by  the  Dutch  inftead  of  the 
Oenmans. 

Mcflrs.  Stmtt)  m  their  exteofive  cottoa-miUs  at  Belper, 


in  Derbyfiiire,  have  employed  a  kind  6i  ftove  which  ia 
found  to  anfwer  extremely  well ;  it  confifts  of  what  is  odled 
a  cockle,  that  is,  a  fquare  cheft  or  veflel  of  iron-plate,  rivetted 
togethet-  in  the  manner  of  a  boiler,  and  fet  in  a  furnace^  fo 
that  a  fire  can  be  made  withinfide  of  it  upon  a  grate» 
and  the  fmoke  will  pafs  off  through  a  fmall  pafiage  inta 
the  flue  which  conduds  to  the  chimney,  the  pa£^  of 
which  is  regulated  by  a  Aiding  damper.  The  cockle  ia  of 
confiderable  dimenfions,  as  much  as  four  feet  fquare  and 
five  feet  in  height,  and  the  fire  is  made  at  the  bottom  of  it, 
upon  a  grate  of  about  fourteen  inches  by  eighteen,  fo  that 
the  fire  does  not  any  where  touch  the  infide  of  the  cockle, 
but  the  heat  rifing  up  therein  gfves  a  confiderable  and  equable 
beat,  without  rendering  it  to  hot  as  to  burn  the  air  which 
it  is  intended  to  warm,  for  if  that  is  once  done  the  air  vrill 
be  rendered  unpleafant. 

The  cockle  is  inclofed  in  a  cafing  of  brick- w.ork,  which  ia 
of  the  lame  fhape  as  the  cockk,  ai^  leaves  a  fpace  all  round 
between  of  a  few  inches.  This  cafe  of  brick-workia  again 
furrounded  by  walls  of  brick-work,  leaving  a  fpace  of  about 
eighteen  inches  all  round;  and  thefe  wafid  are  carried  up 
above,  to  form  the  dbdmney  or  funnel  to  convey  the  warmed 
air  up  to  the  feveral  apartments  of  the  mill.  This  dumney 
is  divided,  by  thin  brick  partitions,  into  as  many  difierent  flues 
as  there  are  floors  to  be  warmed ;  and  a  fmall  opening  is 
made,  with  a  rerifter,  from  each  flue  into  the  apartment  it  is 
intended  to  fupply.  This  opening  is  made  clofe  to  the  floor ; 
and  in  order  to  make  a  change  of  the  air,  ventilators  are 
placed  high  up  in  the  apartment,  fo  as  to  be  near  the 
ceiling. 

This  divifion  of  the  chimney  into  feveral  different  flues  is 
intended  to  equalize  the  fupply  of  air  to  the  feveral  apart- 
ments, and  by  this  means  the  upper  apartments  are  equally 
well  fupplied  with  warm  air  as  thofe  below. 

In  order  to  make  the  air  pafs  in  conta£i  with  the  furface 
of  the  heated  cockle,  a  horizontal  partition  is  built  in  the 
fpace  between  the  chimney  and  the  brick-cafing  of  the 
cockle.  The  level  of  this  partition  is  at  about  on^  half  the 
height  of  the  cockle,  and  its  eSt€i  is  to  divide  the  brick- 
cafing  of  the  cockle  into  two  halves,  one  above  ahe  partition 
and  the  other  below.  The  cold  air  is  freely  admitted  into 
the  lower  part  of  the  chimney  beneath  th^  partition,  but 
cannot  efcape  into  the  chimney  above  it,  without  entering 
into  the  fpace  between  the  cockle  and  its  brick-cafing, 
through  a  number  of  fmall  openings  made  in  it  beneath 
the  lu>rizontal  pofition;  and  in  thus  paffing  in  contact 
with  the  furface  of  the  cockle  the  air  becomes  heated,  and 
pafTes  out  ag^in,  through  openings  in  the  brick -cafinfir,  into 
the  chimney  above  the  partition.  In  order  to  make  the  cold 
air  ftrike  more  forcibly  againft  the  heated  furface  of  the 
cockle,  a  finall  iron  tube  is  fitted  through  each  of  the  open- 
ings in  the  lower  part  of  the  cafing,  and  the  ends  of  thefe 
tubes  approach  very  near  to  the  furface  of  the  cockle^  Mr. 
Strutt  has  introduced  this  kind  of  ftove  into  the  new  Infirmary 
at  Derby,  aad  in  feveral  other  fimilar  inftitutions  tt  has  been 
adopted  with  great  fucccfs. 

In  1799,  Mr.  James  Burns  of  Glafgow  took  out  a  patent 
for  an  improved  ftove,  or  fire-grate,  to  burn  with  an  open 
fire  :  his  ftove  has  a  very  elegant  appearance,  and  fevcnd  ad- 
vantages. The  objeA  of  the  improvement  was  to  prevent  the 
heat  generated  by  combuftion,  and  thrown  out  into  the  apsurt- 
ment  by  radiation,  from  being  onnecefliRrily  wafted  bj  the 
draught  of  air  for  the  fupport  of  the  fire,  aa  it  ufual  in  ftovta 
or  grates  of  the  common  conftru£tion ;  where  alithe  air  that 
gQCi  to  maintam  the  combuftion  is  furniihed  from  the  waam 
air  in  the  room,  the  wafte  of  which  is  fupplied  by  the  cs» 
tcrior  cold  ^ir^  which  conea  pouring  into  the  room  at  the 
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bottom!  of  the  doon»  or  by  the  fides  of  the  windows,  and  wanted  to  be  left  opes,  as  bebre-omitioiied*    The  top  of 

thereby  undoes  a  great  part  of  the  effe^  that  otherwife  the  front  of  the  opening  (the  chimney-piece)  proje6b  in  a 

would  be  produced  by  tne  fire  *    To  accomplifli  this  inten*  circular  fomiy  or  16  fumilhed  with  an  added  pnjeAion,  made 

tioDy  the  anr  that  maintains  the  fire  in  the  improfed  ftores  is  of  metal,  and  fumifted  with  a  circular  groove  on  its  under 

brought  through  a  tube,  which  is  called  the  air-tube,  from  furface,  of  the  fame  radius  as  the  groove  in  the  hearth,  for 

the  outfide  of  the  houfe,  and  may  be  made  to  pafs  between  the  purpofe  of  gruiding  the  upper  part  of  the  frame  of  the 

two  of  the  Joiils,  (where  the  floors  and  ceilingrs  are  dofe  ffuard.     The  glafs  with  which  the  frame  of  the  guard  is 

enough  to  allow  this,)  fo  as  to  be  brought  to  the  bottcmi  nlied  may  be  Aained  or  painted:   complete  fafety  is  thus 

bar*  of  the  g^e,  without  having  any  communication  with  obtained,  and,  at  the  (ame  time,  the  condbrt  arinng  from 

the  Ulterior  air  of  the  room  ;  while,  at  the  fame  time,  the  the  view  of  a  cheerful  fire  is  not  prevented  by  the  interpo* 

grate  and  parts  connected  with  it  are  fo  conftru^ed,  that  fition  of  any  opaque  body.     But  for  nurfcries  or  the  lube, 

when  the  fire  is  not  wifhed  to  be  fupplied  with  cold  air  where  convenience  and  lafrty  are  more  the  obje^  than  ele« 

from  the  outfide  of  the  houfe,  the  pafiage  may  be  ihut  more  ganoe  or  luxury,  the  frame«work  may  be  filled  up  with 

or  lefs  perfedly  by  means  of  a  valve,  a  fmall  door,  a  cock,  wire-work. 

or  any  fimilar  contrivance.     When  convenience  does  not  ad-        Inftead  of  fuch  grooves  at  to^  and  bottom  for  the  fence 

mit  of  the  air-tube  being  carried  to  the  outfide  of  the  houfe,  to  move  in,  the  fence  itCelf  may  be  fumiflied  with  a  groove 

it  may  be  carried  to  a  cellar,  larder,  or  ftair-cafe,  and  the  at  its  top  and  one  at  its  bottom,  to  receive  any  pro^Aing 

fame  end  will  be  gained,  with  this  farther  advantage,  that  piece  of  metal,  or  other  fubftance  of  a  proper  curvature  ; 

fucb  cellar,  or  other  apartment,  will  be  always  wdl  venti-  or  its  bottom  groove  may  receive  the  upper  edge  of  the 

lated,  and  prevented  from  acquiring  or  retaining  any  un-  fender,  which,  being  made  to  a  proper  curve,  and  properly 

healthy  or  difaorreeable  fmells.  adjufted^  and  kept  in  its  place,  will  anfwer  the  fame  end. 

The  principte  is  to  fupply  the  fire  with  air  from  without  But  whichever  of  thefe  vrays  be  followed,  or  whatever  other 

the  room  or  apartment,  to  as  to  prevent  the  warm  air  of  the  method  of  conftru£kion  (for  it  may  eafily  be  varied  to  anfwer 

room  from  bemg  drawn  to  the  fire-place  and  hurried  up  the  drcumftances),  rollers  or  caflors  fiiould  be  provided  at  the 

chifluiey,  wh3e,  at  the  fame  time,  aU  the  advantages  of^opea  lower  part  of  the  fence,  to  make  it  move  with  greater  eafe^ 

grates  may  be  enjoyed.  cither  to  the  front  of  the  grate,  or  into  the  fpace  betweea 

The  form  of  Mr«  Bums*  ftove  is  that  of  a  vafe  or  urn  the  back  of  the  chimney  and  the  lining  above-mentioned* 

pbced  m  the  chimney-place,  which  is  naade  circular,  to  form  Where  either  the  glafs  or  the  wire-work  fhune,  or  both  of 

a  niche  for  its  reception.    The  urn  is  open  at  top,  and  the  them,   are  meant  to  be  applied  to  fquare  or  rcAangular 

fides  are  formed  of  open  work  or  grating,  with  a*grj^ted  chinmies,  without  the  trouble  of  giving  them  a  femi-cylia* 

bottom,  formin?  a  fufficient  fpace  to  contain  the  fire ;  but  drical  form,  the  lining  to  receive  tat  fence  or  fences  may  he 

the  pedeflal  and  lower  part  of  the  vafe  are  made  dofe,  to  pre-  introduced  at  the  fides,  or  jambs,  of  fuch  chimaies ;  or  the 


tent  the  entrance  of  air  to  the  fire,  except  that  which  pafies  fence  may  be  made  to  rife,  by  means  of  puUici,  into  the 

up  from  the  air-tube  through  the  hollow  pedeftal ;  and  wall  above  the  opening,  or  be  did  fideways  into  the  walk 

within  thu  pedeflal  is  an  air*valve,  which  opens  and  fhuts  by  at  the  fides  of  the  opemngs. 

a  regifter,  to  regulate  the  entrance  of  the  current  from  the  Befides  the  advantages  already  pointed  out  as  oonnefled 

open  air.     In  the  pedeftal  of  the  vafe  is  a  drawer,  to  receive  with  them,  thefe  ftoves  poflefs  alfo  the  following ;  any  room  or 

the  alhes.    The  niche  or  chimney  in  which  the  vafie  is  placed,  apartment  may  be  heated  by  their  means  with  a  much  fmdkr 

has  the  ufual  opening  at  top  to  carry  ofF  the  fmoke.     The  auantity  of  fuel  than  by  conunon  open  fires ;  at  the  fame  time, 

air  for  the  fupport  of  the  tare  enters  from  the  external  air,  the  advantage  of  feeing  the  fire  is  not  loft,  as  in  clofe  ftoves, 

through  the  tube  or  air-pipe  before  defcribed,  and  pafies  into  for  thefe  grates  have  fide  as  vrell  as  bottom  bars,  which  allow 

the  hollow  pedeftal  of  the  vafe  ;  and  having  paffed  throng  the  radiant  heat  and  light  to  be  thrown  out  into  the  room, 

the  hollow  neck  or  ftem  of  the  vafe,  it  fin£  no  diCBculty  m  without  any  impediment  $  and,  in  faft,  large  rooms,  hails, 

paffing  up  through  the  bottom  of  the  grate,  the  back  or  fide  and  the  hke,  which  by  the  ufual  methods  can  hardly  be 

of  the  afli-drawer  next  which  the  aperture  is  bein^  nude  warmed,  or  made  at  all  comfortable  in  cold  weather,  may, 

low,  to  allow  it  to  flow  in  freely.     The  grate  and  its  wterad  by  means  of  thefe  improvements,  be  heated  as  efieftually  as 

cavity  may  be  of  any  convenient  form,  but  circular  or  ellip-  the  fmalleft  apartment ;  for  when  their  full  effeA  is  wanted 

tical  will  anfwer  beft,  efpedally  when  another  improvement  to  be  procured,  it  is  only  neceflary  to  keep  the  fence  in  its 

is  applied.'  This  is  a  glafs  talc  or  iron-work  fence  or  fcreen,  recefs,  that  even  that  portion  of  heat  whidi  would  be  kept 

to  prevent  thofe  dreadful  accidents  which  fo  frequently  oc-  back  by  the  interpofed  glafs  or  vrire-work,  may  be  throwa 

cor  of  ladies'  or  children's  clothes  being  fet  on  fire  by  fparks  out  into  the  room,  and  perform  its  office, 

from  the  grate.     Where  this  fafe^guard  fence  or  fcreen  is  In  1804,  ^^*  Jofhua  Jowett  of  London  obtained  a  patent 

wifhed  to  be  applied,  the  infide  of  the  chinmey  where  the  for  a  very  fimilar  contrivance,  which  he  called  a  fire-guard 

grate  is  to  fbnd  muft  be  a  femi-cybnder,  or  nearly  fo,  with  ftove,  which  is  intended  to  prevent  accidents  from  fparks  of 

a  lining  or  cover,  made  of  metal,  at  fuch  a  diftance  horn  the  fire  flying  out.    The  ftove  idelf  is  an  open  fire,  and  is  ufually 

femi-cy lindrical  wall  or  niche  in  which  the  ftove  is  placed,  made  of  a  cylindrical  fi>rm,  the  axis  of  the  cyhnder  being  ver- 

as  to  give  fufficient  room  for  allowing  the  faf^uard  or  fence  tical.    One  half  of  the  cyUndcr  whkh  faces  the  apartment  is 

to  be  Aid  round  into  it,  when  the  fire  is  wimed  to  be  left  made  with  bars  at  the  lower  part,  10  contain  the  fire,  and  an 

open  to  introduce  frefh  fuel,  or  when  the  drawer  with  the  opening  over  them  to  feed  k.    The  back  part  of  the  cylinder 

aihes  is  to  be  removed.    The  fence  is  a  firame-work  of  me*  is  aoade  of  caft-iron  plate ;  bat,  iaflead  of  the  brick-work 

tal,  which,  when  filled  up  with  glafs,  or  with  wire-work,  bein^  built  up  dofe-iound  the  back,  a  fiiMll  fpace  is  left  to 

ferms  a  portion  of  a  cylinder,  anfwerable  to  the  curvature  dT  recmve  the  guard.    The  weight  of  the  ftove  or  grate  is  fup- 

the  fpace  between  the  back  of  the  chinaey  and  the  Ikaig  ported  upon  a  vertical  iron  bv,  which  is  in  the  centre,  or 

above-mentioned,  made  in  one  or  tvro  pieces,  and  moviag  aais  of  toe  oylinder,  which  fonns  the  ftove,  and  the  guard 

in  a  drcular  groove  in  the  hearth,  which  fcrves  to  condaA  fwmgs  round  upon  this  bar  as  a  centre,  and  being  a  ludf* 

it  into  its  place  behmd  the  grate,  when  the  fire-place  is  cylinder  of  wire-work,  can  be  brought  in  front  to  indofe 
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the  'fite,  of  it  can  be  ttmed  round  behind  the  ftove  oat  of 
fight. 

The  fire-guard  may  be  fixed  to  any  ftove  which  will  admit 
of  two  centres  or  pivota  being  placed  in  a  perpendicular  Une 
in  the  back  of  the  ftoTCy  to  fufpend  the  fire-guard,  and 
guide  its  motion ;  and  the  ftove  muft  admit  of  grooves  on 
cither  fide,  for  the  guard  to  pafs  through,  as  the  levers  will 
dire6i. ,  The  principle  of  the  a£Uon  of  the  fire-guard>  is  that 
of  being  united  to  two  centres  or  pivots,  placed  perpendi- 
cular one  to  the  other ;  and  it  is  conne^ed  to  the  two  cen- 
tres fixed  to  the  ftove  by  means  of  two  lever-cranks,  one 
end  of  which  is  fixed  to  the  g^uard,  and  the  other  end  of 
each  to  the  centres  or  pivots,  by  which  the  guard  fwings 
in  a  rotatory  motion,  paffing  through  a  groove  formed  u 
the  ftove  on  either  fide,  to  fwing  before  the  fire  when  re- 
quired, and  is  brought  into  ufe  by  means  of  a  handle  or 
nob,  faftened  to  the  front  edge  of  the  firame  of  the  guard 
for  that  purpofe ;  or,  inftead  of  drawing  it  out  mtn  the 
hand,  as  before  defcribed,  it  may  be  brought  into  ufe  by 
means  of  a  fpring  faftened  to  the  crank,  and  preifing  agrainft 
the  cheek  or  back  of  the  ftove,  to  throw  the  guard  forward. 
The  fame  effe6i  may  be  produced  by  means  of  a  balance  faf- 
tened to  any  part  of  the  fire-guard,  and  working  with  a  line 
or  chain  over  pulliea  fixed  to  the  ftove,  or  by  means  of  the 
combined  force  of  the  fpring  and  balance. 

Mr.  Allan  Pollock  took  out  a  patent,  in  1807,  for  a  ftove 
which  is  very  fimilar  to  the  Swediih  ftoves,  having  chambers 
through  which  the  fmoke  is  fucceffively  conveyed,  and  gives 
out  its  heat  to  the  air  of  the  apartment  in  which  it  is  placed : 
in  addition  to  this,  the  ftove  is  made  to  give  a  conftant  ctir- 
rent  of  warmed  air ;  for  this  purpofe,  the  cold  air  is  made  to 
enter  and  circulate  through  winding  pafiages,  fituated  in  the 
back  of  the  fire-grate,  or  fpace  in  which  the  fire  burns,  and 
the  fame  pafi'age  is  contmued,  by  an  iron  tube,  through  the 
fmoke-chambers  up  to  an  air-chamber  fituated  in  the  top, 
from  which  it  pafles  into  the  apartment.  Thefe  ftoves 
are  made  of  caft-iron  ;  but,  to  prevent  the  air  recdviog 
any  taint  from  paifing  in  contad  with  the  hot  iron^  Mr. 
Pollock  propofed  to  apply  a  compofition  to  the  cores  of  the 
moulds  in  which  the  pipes  are  to  be  caft,  which  compofition 
will  become  vttnfied  by  the  heat  of  the  melted  iron,  when 
the  fame  is  poured  into  the  mould,  and  will  form  a  glafly  or 
vitrified  lining  to  the  tubes,  and  prevent  the  a6iual  conta^k 
of  the  air  with  the  iron.     Thefe  ftoves  anfwer  very  weM. 

A  very  important  improvement  in  thofo  fire-places  for 
burning  of  coal,  which  are  generally  called  reg^ifter-ftoves,  has 
been  lately  made  by  Mr.  John  Cutler  of  London,  for  which 
he  had  a  pateiit  in  1815.  The  ftoves  conftrudled  by  him  are 
nearly  fuch  as  are  known  by  the  name  of  regifter-ftoves, 
being  made  of  caft-iron  plate  to  inclofe  the  fire-place  at  the 
back  and  fides,  but  open  in  front  to  the  apartment ;  leaving 
only  a  pafi'age  for  the  fmoke  through  a  regifter,  at  the 
upper  part  of  the  inclofed  fpace.  Mr.  Cutler's  improve- 
•  ment  con  fills  in  applying  to  fuch  grates  or  ftoves  a  cham- 
ber, or  magazine,  fituated  beneath  the  grate  (or  the  fpace 
inclofed  by  grating)  in  which  the  fire  b  to  bum.  This 
chamber  is  to  contain  a  magrazine  of  fuel  fufficient  to  fuppiy 
the  combuftion  for  a  whole  day,  or  other  required  fpace  of 
time :  the  bottom  plate  of  the  chamber  is  moveable ;  and 
by  means  of  a  wheel  and  axle,  the  fuel  contained  in  the 
magazine  can  be  elevated,  fo  as  to  introduce  a  portion  of 
the  fuel  into  the  grate  at  the  lower  part,  or  from  beneath  ; 
and  thus,  from  time  to  time,  replace  the  fuel  which  is 
confumed,  without  the  trouble  of  occafionally  throwing  on 
coals. 

In  order  to  make  the  fire  barui  the  flue  or  entrance  to 


the  chimney  muft  be  of  fuch  a  conftruAiofly  u  will  prodi 
the  moft  efficient  draught  or  current  of  air  to  pafs  througfa 
and  acrob  the  top  of  the  fire.  This  improvement  of  intro« 
ducing  a  fuppiy  of  fuel  into  the  grate  from  beneath,  caufet 
the  fire  to  bum  clear  and  with  little  fmoke  i  becaufe  the 
fmoke,  or  gas,  which  ifiiies  from  the  newly  introduced  fu^ 
when  it  is  firft  heated*  muft  of  neceflity  afcend  through  the 
burning  fuel,  and  be  thereby  confumed.  Another  im- 
provement is  to  reduce  the  fire,  or  extinguifii  it,  when  it  i» 
left  for  the  night.  This  is  done  by  lowering  down  the 
whole  of  the  fire  firom  the  grate  into  the  chamber,  or  maga- 
zine, beneath  the  grate :  the  fuppiy  of  air  is  that  inter- 
rupted, and  the  fire  is  completely  inclofed  in  a  deep  cheft^ 
fo  that  it  is  impoffible  fparks  can  fly  out*  and  the  fire  foon 
becomes  extinguiflied.  The  advantages  of  thefe  improve- 
ments are  by  no  means  trifling.  By  burning  the  fmoke^ 
the  whole  eftie^t  of  the  fuel  confumed  is  produced;  and 
were  this  invention  univerfally  introduced  into  London,  that 
pernicious  footy  atmofphere  in  which  it  is  hidden  would  be 
lb  improved,  as  to  be  equally  pure  with  that  of  Paris,  or 
other  continental  cities,  where  wood  alone  is  ufed  for  focL 
The  burning  of  the  fmoke  renders  the  fweeping  of  the 
chimnies  unneceflary,  and  the  danger  of  fire  from  the  foot 
contained  in  the  flue  is  avoided :  alfo  chimnies  which  throw 
out  fmoke  into  the  room  will,  in  almoft  all  cafes,  be  cured 
by  this  improvement,  becaufe  the  quantity  of  air  or  gas 
which  muft  pafs  through  the  chimney  is  fo  fmall.  To 
avoid  the  trouble  of  throwing  on  coals,  and  to  have  at  all 
times  a  bright  and  chearful  fire,  are  matters  of  convenience, 
but  are  not  wholly  to  be  overlooked :  and,  lafliy,  to  have 
the  means  of  extinguifliing  the  fire,  when  it  is  left  for  the 
night,  is  a  moft  important  improvement ;  when  it  is  con- 
fibred  that,  amongft  the  fires  which  happen  every  year  in 
London,  how  many  break  out  in  the  hours  when  the  fires 
are  left,  and  a  great  proportion  are  doubtlefs  occafioned  by 
fires  left  unextinguifiied. 

The  machinery  for  raifing  up  the  moveable  bottom  of 
Mr.  Cutler's  ftove  is  very  fimple.  The  magazine^hamber 
is  compofed  of  iron  plates  fcrewed  together,  and  the  move- 
able bottom  is  fitted  to  it,  fo  as  to  leave  as  fmall  a  fpace 
round  the  edges  as  poflible.  A  bar  is  fixed  acrofs,  beneath 
the  bottom  plate ;  and  the  ends  of  this  bar  pafs  through 
flits,  or  narrow  openings,  in  the  fide  plates  of  the  chamber. 
To  the  extremities  ol  the  bar  the  ends  of  two  chains 
are  attached,  and  the  upper  ends  of  thefe  chains  are  made  to 
wind  upon  the  ends  of  a  horizontal  axle,  which  extends 
over  the  top  of  the  ftove,  fo  as  to  be  within  the  chimney,  and 
out  of  fight.  The  axle  is  turned  round  by  a  face  or  crown- 
wheel, fixed  upon  the  extremity  of  it,  and  the  teeth  thereof 
are  engaged  by  the  teeth  of  a  fmall  pinion,  the  axis  of  which 
comes  tmx>ugh  the  iron  work  of  the.  (love ;  and  the  end  has 
a  fmall  fquare  hole  in  it,  to  receive  a  iquare  or  key  upon  a 
fmall  winch  handle.  By  means  of  this  handle,  the  iron  axle 
is  tumed  round,  and  winds  up  the  chains,  fo  as  to  elevate 
the  bottom  plate  of  the  magazine,  and  thereby  raife  up  a ' 
portion  of  frefli  fuel  into  the  lower  part  of  the  grate,  where 
it  19  burned,  as  before  mentioned ;  and  the  fmoke  which 
firft  iifues  firom  the  coal  rifes  through  the  fire,  and  is  thereby- 
con  fumed. 

Mr.  Cutler  has  made  a  great  number  of  thefe  ftoves, 
which  are  found  to  anfwer  very  well :  they  have  all  the  fame 
properties  as  Dr.  Franklin's  cylindrical  grate,  but  in  a 
greater  degree ;  and  the  fire  can  be  fupplied  with  frefh 
coals  at  the  lower  part,  without  the  trouble  of  inverting 
the  grate. 

Stoves,    jtmerkan,   are  contrivances  for  warming  of 
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footnsy  tec.  by  a  continual  introdii6kion  and  exchange  of 
dry  frefh  air.  Thefe  ftoves  are  called  American^  becaufe 
the  firit  patterns  in  ca(t-iron  upon  this  principle  were  the 
invention  of  Dr.  Franklin,  who  then  reiided  in  Philadelphia. 
See  FiKZ'Placei, 

Stoves,  Cbinefe.     See  Kang. 

Stoves,  Dutth  and  German,     See  -TiRn-Plaees. 

Stove,  in  Gardenings  a  fort  of  garden-building  or  erec- 
tion, conflrudled  with  brick-work  behind  and  on  the  north, 
as  well  as  partly  in  front,  and  roofed  wholly  with  glais 
Tafties  to  the  fouth ;  being  fumiflied  internally  with  a  pit, 
i>r  long,  wide,  deep  cavity,  for  a  bark  hot-bed  or  beds, 
and  with  flues  round  the  inlide  of  the  walls  for  fire-heat : 
the  whole  calculated  to  produce  a  certain  temperature  at  all 
feafons,  adapted  to  the  culture  of  the  tendereil  exotic 
plants,  as  well  as  for  forcing  various  kinds,  both  hardy  and 
tender,  into  flower  and  fruit,  &c.  at  an  early  feafon  $  and 
^wfaich  was  fo  named  before  the  ufe  of  bark -beds,  from  being 
^worked  only  by  means  of  fire-heat. 

By  their  means  the  gardener  is  alfo  enabled  to  forward 
many  hardy  plants  to  early  perfe6tion,  fnch  as  various  forts 
of  curious  flowers,  fruits,  fallad-herbs,  dwarf  kidney-beans, 
ilrawberries,  &c.;  and  likewife  many  forts  of  feeds,  cut* 
tings,  and  layers  of  exotics  are  made  to  erow  freely  in  the 
bark-bed  of  the  ftove,  that  without  fuch  aid  would  not 
grow  at  all  in  this  country. 

There  are  different  forts  of  ftoves  ufed  occafionally  for 
different  purpofes:  as  the  hark-Jiove^  for  common  ufe, 
which  has*  both  a  bark-bed  and  flues  p  the  dry-Jlove^  for 
particular  fucculent  plants,  &c.  which  is  fumiflied  only 
with  flues  for  fire-heat,  having  no  bark-bed ;  the  forcing* 
fiovct  which  is  employed  purpofely  for  forcing  hardy  fruits, 
Howers,  &c.  into  early  perfe^ion,  being  conftruded  both 
with  bark-bed  and  flues,  or  only  with  flues.  By  the  uni- 
form, moderate,  moift,  growing  heat  in  the  firii  fort  of 
ftove,  many  kinds  of  fuch  plants  as  have  been  mentioned 
are  brought  forward  and  preferved,  and  in  which  fome  re- 
quire the  bark-bed,  others  fucceed  in  any  part  of  the  houfe ; 
and  ttill  others,  as  the  fucculents,  require  the  drieft  fituation 
near  the  flues.  Many  of  the  more  tender  herbaceous  and 
fhmbby  plants  fucceed  beft  when  plunged  in  the  bark-bed, 
though  the  greater  |>art  of  the  herbaceous  and  woody  forts 
fucceed  well  enough  in  any  part.  The  bark-bed  is  princi- 
pally allotted  for  the  pine-apples ;  and  moft  of  the  Imaller 
fucculents,  particularly,  may  be  ftationed  moftlj  over  the 
top  of  the  flues  upon  (helves,  out  of  the  way  of  moiilure, 
as  being^  naturally  very  replete  with  humidity ;  and  the 
hardy  plants  defigned  for  forcing,  fuch  as  Itrawberries, 
iudney-beans,  and  various  forts  of  flowers,  &c.  that  are 
potted,  may  be  placed  upon  (helves,  or  on  the  parapet  wall 
of  the  bark-bed  ;  but  the  nearer  the  glaifes  the  better,  par- 
ticularly ftrawberries :  but  jpood  early  kidney-beans  may  be 
raifed  in  almoft  any  part  of  the  Hove.  When  any  fort  of 
flowers  are  to  be  forwarded,  fuch  as  rofes,  pinks,  &c.  or 
any  bulbous  flowers,  as  early  as  po(fible,  they  may  be 
plunged  in  the  bark-bed,  and  fome  be  placed  upon  (helves, 
'&c.  to  fucceed  them.  This  fort  of  itove  is  fometimes 
called  the  moi/i  ftove. 

The  fecond  fort  of  ftove,  from  its  afibrding  a  dry  heat, 
is  intended  principally  for  the  culture  of  very  fucculent 
teuder  exotics  of  parched  foils,  that  require  to  be  kept  al- 
ways dry.  Where  there  are  large  collections  of  this  fort 
of  plants,  it  is  very  ufeful  to  depofit  the  moft  fucculent  of 
them  in  feparate  ftoves,  for  fear  of  the  others,  which  per- 
fpire  more  freely,  occafiuning  a  damp  air  in  winter,  which 
may  be  imbibed  by  the  fucculents,  and  injure  them,  as 
fcetBg  inpatient  of  much  xnoifturet  particularly  in  that 


feafon.  In  this  kind  of  f(ove,  moveable  ftands  or  Ihelvci 
are  erefted  above  one  another,  on  which  to  place  the  pots 
of  plants,  fuch  as  the  tenderer  forts  of  aloes,  cereufes* 
euphorbiums,  melon-thiftle,  and  other  very  tender  fucculent 
plants,  &c. ;  but  moft  of  them  may  be  cultivated  in  a  com- 
mon ftove,  with  proper  care. 

The  third  fort  of  ftove  is  fometimes  ufed  principally  for 
flowers,  as  is  common  about  London,  to  force  large  quaa- 
tities  of  early  rofes^  pinks,  and  numerous  other  flowers  for 
market,  at  an  early  feafon ;  others  are  intended  principally 
for  fruit-trees ;  and  fome  ferve  both  for  forcing  flowers  and 
fruits,  and  feveral  forts  of  fmall  plants,  as  ftrawberries^ 
kidney-beans,  &c. :  fo  that  they  confift  of  two  kinds* 
which  are  a  bark  forcing-ftove,  turniflied  with  a  bark-bed 
and  flues ;  and  a  fire  forcing-ftove,  having,  only  flues  for 
fire,  without  any  bark-bed:  the  former  of.  which  is  con- 
ftru6ied  like  a  common  bark-ftove,  being  furnifhed  with  a 
pit  for  a  bark-bed  to  receive  the  pots  of  particular  forts  of 
plants  intended  for  forcing,,  in  order  to  forward  them  as 
early  as  poifible ;  and  with  flues  for  fire-heat  occafionally ; 
and  fometimes  it  is  formed  capacious  enough  to  admit  of  a 
border  of  earth  behind  the  bark-bed,  next  the  back  wall, 
ferving  for  fruit-trees  to  be  planted  in  the  full  ground,  fuch 
as  cherries,  peaches,  apricots,  &c..  for  early  forcing.  The 
bark-b^d  is  for  receiving  various  forts  of  plants  in  pots  ia 
winter,  for  forcing  to  maturity  of  growth  or  produdiion  in 
that  feafon,  or  early  in  the  fpring,  as  pots  of  trofes,  pinks, 
dwarf  tulips,  hyacinths,  narciffufes,  honeyfuckles,  hyperi- 
cums,  and  many  other  flower-plants  of  fmall  or  moderate 
growth,  both  of  the  (hrubby  and  herbaceous  kinds :  alfo 
any  curious  tender  annual  flowers,  fuch  as  balfamines,  &c. 
may  be  forwarded  in  it ;  likewife  pots  of  ftrawberries* 
dwarf  cherries,  and  other  fmall  fruits,  plunged  either  in  the 
bark-bed,  or  placed  any  where  towards  the  glaifes;  alfo 
pots  or  boxes  of  kidneyrbeans,  fallading,  &c.  . 

But  befides  thefe  large  ftoves,  it  is  neceflary  to  have  what 
are.  called  ^f£^SiM  ftoves,  and  fmall  pits  for  linking,  for- 
warding*  and  nurfing  the  plants  in,  while  they  are  in  their 
infant  ftate  of  growth,  efpecially  where  the  coUe^iona  of 
them  are  large,  in  order  to  prevent  the  large  ftoves  from 
bein?  ufelefsly  filled  with  improper  or  unproductive  plants* 
and  for  the  purpofe  of  greater  convenience.  The  pits  ferv* 
ing  to  ftrike  the  plants  in,  and  the  fucceflion  ftoves  for 
placing  and  continuing  them  in  afterwards,  until  they  be- 
come ready  and  fit  tor  fruiting  or  fetting  into  the  large 
ftoves. 

Stoves  are  conftru6ted  in  various  ways,  and  of  many  dif- 
ferent fizes  and  forms,  fo  as  to  fuit  the  forts  of  culture  and 
management  that  are  to  be  carried  on  in  them  ;  but  the  moft 
generally  ufeful  dimeufions  for  them  are  probably  thofe  of 
Trom  about  ten  to  tw<flve  or  fifteen  feet  in  height  behind, 
with  any  fuitable  length,  and  eight,  ten,  twelve,  or  more  in 
width,  having  from  two  or  three  to  five  or  fix  feet  of  height 
in  the  front.  Very  lofty  or  capacious  ftoves  are  but  rarely 
vranted. 

The  moft  economical  form  of  ftove,  Mr.  Loudon  fup- 
pofes,  is  that  of  a  parallelogram,  placed  from  eaft  to  weft* 
of  glafs  fafhes  on  the  fouth  fide,  roof,  and  ends ;  and  ma* 
fonry  toward  the  north :  but  that  the  moft  elegant  aud  eli. 
gible  for  the  plants,  is  one  placed  north  and  fouth,  and  of 
elaf<i  on  all  fides  :  however,  unlefs  an  inner  roofine  be  ufed 
m  this  cafe,  glafs  on  all  fides  is  precarious,  efpeciall]^  in  the 
northern  parts  of  the  ifland.  Stoves  of  the  dry  kind  are 
kept  of  a.  temperature,  in  general,  between  fifty-five  and 
feventy  degrees  of  Fahrenheit's  fcale,  and  moift  ftoves  be- 
tween fixty-five  and  ninety  degrees  of  the  fame  thermome- 
ter.   Where  the  plants  are  grown  in  potS|  and  i4uoged  ia 
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tvdi  or  barky  the  pits  fhould  be  tnade  of  confiderable  depth, 
to  •dmit  of  thofe  materially  as  in  the  ufual  culture  of  the 
pine ;  but  pits  fiUed  with  earth,  and  managed  in  the  man* 
Dcr  prapofed  by  the  above  writer  for  growing  this  fort  of 
phntSy  is  fo  decidedly  preferable,  both  in  refpedi  to  beauty 
and  economy^  that  few,  who  well  underiiand  the  plan  and 
think  for  themfelYes,  will  rejeft  it  for  ftove-plants,  though 
they  fliould  even  think  it  unnt  for  railing  or  growing  thofe 
of  the  pine  kind.     See  Bbomelia. 

The  different  modes  of  conftruAing  houfes  of  this  kind 
axe  now  lb  well  underftood,  that  they  need  not  be  noticed 
in  this  place,  efpecially  as  they  have,  in  fome  meafure,  been 
pointed  out  under  the  culture  of  the  feveral  plants  which 
are  ndfed  or  managed  in  them,  and  under  fome  other 
heads.  Befide,  moS  of  the  late  improvements  in  the  flues 
^f  them,  which  are  the  mod  matenal  parts,  will  be  feen 
below. 

The  fncoeffion  ftoves  and  pits  are  probably  the  beft  and 
■loft  conveniently  arranged  and  formed,  either  in  connexion 
with  or  oontigQous  to  the  large  ftoves,  fo  as  to  admit  of  the 
plants  being  readily  removed  into  them.  They  may  be 
made  of  difrerent  fizes,  in  proportion  to  thofe  of  the  ftoves, 
aad  be  provided  with  Aiding  glaffes  in  different  ways,  ac* 
cording  to  circumftances,  but  moftly  in  the  manner  of  the 
principal  ftoves,  efpecially  tn  the  former. 

The  ftrikkg  and  nnrfing  pits  feldom  need  be  of  any  large 
dimenfioos,  but  have  fizes  (omewhat  proportionate  to  thofe 
of  the  fucceffion  ftoves,  having  flues  and  glaffes,  for  the 
flioft  part,  only  upon  the  top  parts  of  them. 

The  feafon  to  begin  forcing  in  thefe  ftoves  is  principally 
hom  about  the  Utter  end  of  December  to  the  end  of  Janu* 
try,  according  as  the  flowers,  frniu,  &c.  may  be  wanteds 
the  plants  and  trees  intended  for  forcing  in  pots  fliould  have 
been  potted  either  a  year  before,  or  in  the  preceding  fpring 
or  autumn,  and  in  winter  flieltered  from  fevere  froft  tiU  the 
foKing  time :  it  is  neceffary  for  the  fturub  and  tree  kinds  in 
particular,  as  if  planted  or  potted  the  preceding  year,  or 
before,  and  they  are  vrell  rooted  and  firmly  eftablifti^l  in  the 
earth,  it  is  of  eiientiai  advantage ;  being  all  previoufly  raifed 
in  the  open  ground,  till  advanced  to  proper  growth  for 
flowerinj^  and  fruitincr ;  and  the  fruit-trees  at  the  fame  time 
trained  m  the  requinte  order :  thofe  intended  for  plantinsr 
m  the  internal  border  of  earth  behind,  fliould  be  planted 
fully  therein  early  in  autumn,  without  being  potted ;  fome 
of  which,  fuch  as  peaches,  nedarines,  apricots,  &c«  being 
trained  as  wall-trees,  others  as  low  ftandards,  particularly 
cherries ;  and  vines,  planted  alfo  againft  the  front  without- 
fide,  have  the  ftems  trained  in  through  fmall  holes,  and  con- 
duced up  under  the  floping  glaffes :  but  fuch  plants  as  are 
to  be  raifed  from  feed,  fliould  not  generally  be  fown  till  the 
tine  the  pots  are  placed  in  the  ftove  for  forcing.  When  the 
plants,  feeds,  ice.  hive  been  pn^ierly  arranged  in  thefe 
ttoves,  they  are  foon  fet  in  motion  by  the  bark-btd  heat, 
and  afterwards  by  makioj|r  moderate  fires  on  cold  nights, 
and  on  days  occafionally,  m  very  fevere  weather,  to  fupport 
a  conftant  proper  warmth  to  continue  the  plants  always  in 
moderate  growth  $  by  which  means,  various  flowers  and 
fruits  may  be  obtained  two  or  three  months  before  their 
natural  feafon  in  the  open  air. 

But  thofe  of  the  latter  kind,  or  fuch  ftoves  as  are  worked 
by  fire^heat  only,  are  moftly  ufed  for  forcing  fhiit-tnes,  hav« 
tne  the  whole  or  moft  part  of  the  bottom  fpnoe  vrithin  formed 
of^ood  rich  earthv  full  two  feet  deep,  in  order  to  plant  the 
fruit*trees  entirely  in  the  ground  to  remain;  an  aUey  or 
walk  being  either  formed  next  the  back  wall,  or  carried 
along  the  middle,  allotting  a  raifed  border  along  the  back 
^art  for  the  reception  of  the  choicer  fniits  to  be  trained  at 


wall-trees ;  and  the  main  middle  fpace  for  finall  ftaadards  of 
moderate  growth :  in  thefe,  the  heft  forts  of  apricots, 
peaches,  nedarines,  cherries,  plums^  vines,  and  figs  ;  like- 
wife  any  fmall  fruit-plants,  as  goofeberries,  currants,  rafp- 
berries  ;  alfo  tufts  of  ftrawberries,  which  fliould  all  be  firft 
trained  in  the  open  ground  to  a  bearing  ftate  ;  may  be  in* 
troduced :  the  peaches,  nedlarines,  s^ricots,  and  figs,  fliould 
be  planted  principally  toward  the  back  wall,  and  trained  to 
a  trellis,  as  wall-trees :  the  cherries  as  ftandards,  both  fmall- 
headed,  moderate,  full  ftandards,  half  ftandards,  and  dwarfst 
difpofed  in  the  middle  fpace,  the  talieft  behind,  and  the 
loweft  forward ;  with  pots  of  ftrawberries  and  low  flowers 
upon  flielves  near  the  glaffes ;  and  the  vines  either  within^ 
towards  the  front,  pr  wholly  without,  clofe  againft  the 
front  wall ;  and  the  ftems,  or  a  ftronff  flioot  of  each  plants 
drawn  in  through  a  fmall  hole  made  for  each,  either  u  the 
wall,  or  in  the  timber  of  the  front  eredions;  and  the 
branches  within  trained  up  to  the  infide  of  the  floping  glaifs 
upon  trellis- work :  in  the  vines  planted  on  the  outfide,  it  is 
neceffary  to  guard  the  ftems  in  winter,  efpecially  fome  time 
previous  to  and  during  the  forcing  feafon,  with  hay-bands 
wrapped  clofely  round  them,  alfo  to  lay  fome  dry  mulch 
over  the  roots,  to  proteC  the  whole  as  well  as  poflible,  that 
the  progrefs  of  the  fap  may  not  be  much  retarded  by  the 
external  cold,  and  to  promote  its  flowbg  more  freely  for  the 
advantage  of  the  internal  growth  of  the  vines,  &c. 

The  feafon  to  begin  forcing  or  making  the  fires  in  thefe 
ftoves  is  January,  or  early  in  February,  continuing  it  mode- 
rately every  night  and  morning,  during  the  cold  weather  ia 
vrinter  and  fpnog,  to  forward  the  different  fruits  to  as  earlj 
perfe^kion  as  pombfe. 

-  Great  improvements  have  latelr  been  made  in  the  con* 
ftrudion  of  houfes  of  this  au  well  as  other  fimilar  kinds  in 
which  fire-heat  is  required ;  and  better  and  more  effeAual 
modes  of  applying  it  in  thefe  and  other  cafes  and  ufes  tugm 
gefted.  In  a  communication  from  C*  Lorimer,  efq.  to  the 
Caledonian  Horticultural  Society,  can-flues  are  ttrongly 
adrifed  in  the  conttrudion  of  fuch  forts  of  houfes.  The 
flues  of  this  kind  there  employed,  were,  it  is  (aid,  firom 
twenty-five  to  twenty-fix  inches  long,  of  a  conical  or  taper 
fliape,  from  thirteen  to  thirteen  and  a  half  inches  in  diame- 
ter at  the  Isrge  end,  and  from  eleven  to  eleven  and  a  half 
mches  at  the  fmall  end,  meafured  from  the  infide.  In  lay« 
ing  them  for  a  flue,  the  fftiall  end  is  inferted  into  the  largo 
one  an  inch  or  an  inch  and  a  half,  and  the  joinings  doled 
and  made  fecure  with  lime-plafter.  At  firft,  fire-clay  waa 
employed  for  this  purpofe,  but  it  cracked  and  fell  ofi,  ^d 
let  the  fmoke  get  into  the  houfe ;  however,  fince  the  li^ie<- 
plafter  has  been  ufed,  the  flue  has  been  perfe^Uv  tight^ 
and  the  houfe  free  firom  fmoke.  It  is  thought,  that  per- 
haps it  might  be  an  improvement,  if  the  cans  were  made 
of  a  cylindrical  or  drum  fliape,  all  the  length  of  the  fame 
diameter,  fo  that  the  ends  would  exa^y  fit  one  another^ 
with  about  the  half  of  the  thicknefs  of  them  taken  off  oo 
the  outfides,  for  three-fourths  of  an  inch  from  eachy  io 
osder  to  hold  the  platter.  This  would  make  the  flue,  it  ia 
fuppofed,  look  much  neater  and  better  on  the  outfide^  an 
the  fwelling  at  the  joiningrs  horn  the  plafter  would  therebj 
be  greatly  reduced;  and  when  the  flue  was  cleaned,  the 
foot  would  be  more  readily  and  with  greater  facility  got 
out,  as  it  would  be  quite  fmooth  in  the  in^de  from  end  to 
end. 

It  may  be  urged  as  an  objection,  it  is  faid,  that  the  houfes 
may  not  have  fo  jnuch  fteam  from  the  can-flues  as  from  thofe 
of  the  old  conftrudiion,  but  this,  it  is  afferted,  will  not  be 
found  to  be  the  cafe.  As  full  as  much  fteam  has  been 
mtfed  by  fpiin^ing  the  cans  by  means  of  a  fine-rofed  watef* 
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iog*pan  or  pot,  after  they  liave  been  fuffidently  heated,  as 
could  ever  be  done  by  the  flues  of  the  former  conftru^on. 

In  one  inftanoe,  though  the  cans  had  been  made  of  com- 
mon clay,  they  itood  the  heat  very  well,  and  notwithftand- 
ing  the  fine  once  took  fire/  only  the  can  next  the  furnace 
became  cracked,  but  thofe  made  of  fire-clay  are  thought  to 
be  fafer,  the  ftrongeft  fire  that  has  been  applied  not  having 
in  the  lealk  injured  them. 

In  confequence  of  the  cans  not  being  half  an  inch  thick, 
it  is  evident,  it  is  faid^  that  they  muft  tranfmit  the  heat 
Iboner,  and  in  much  mater  proportion,  than  flues  of  the 
old  conftru^ion,  which  are  commonly  three  inches  thick  in 
the  fikies,  and  one  in  the  tile-coverine  at  the  top. 

In  laying  the  can-flues,  the  ends  of  them  fliouU  reft  upon 
«  brick  fet  on  edge,  which  keeps  the  under  fides  or  parts  of 
them  five  inches  from  the  ground,  and  of  courfe  none  of  the 
keat  is  drawn  off  or  loft  in  that  way. 

It  may  be  objefked  alfo,  it  isiaad,  to  the  can-flues,  that 
they  vrill  cool  fooner  than  the  brick  and  tile  ones ;  but  fo 
long  as  any  fire  remains  in  the  furnace,  the  can-flues  will 
traumit  the  heat,  which  is  not  the  cafe  with  the  old  form  of 
flues,  when  the  fire  becomes  weak. 

The  invention  of  thefe  flues  is  laid  to  bdong  to  Mr.  Bur- 
net, of  Viewfield,  near  Dunbar,  in  Scotland,  who  fome  time 
fince  buHt  a  houfe  for  forcing  vines  thirty-five  feet  in  length 
by  thirteen  feet  in  width,  meafuring  in  the  infide,  vnth  one 
furnace,  which  is  found  fully  fuficient  to  keep  up  a  proper 
temperature  in  the  coldeft  weather.  T^is  plan  of  flue  was 
had  recourfe  to  in  it  vrith  complete  fuccefs,  as  he  has  fince 
had  the  largeft  crops  of  grapes  that  have  been  there  known 
upon  vines  of  fuck  an  age :  lately,  indeed,  every  part  of  the 
houfe,  from  the  bottom  to  the  top,  has,  it  is  faid,  been 
loaded  with  a  profufion  of  fine  clutters,  fo  thick,  that  they 
appeared  every  where  almoft  touching  each  other.  It  has 
been  found,  that  after  the  eyes  of  the  grape-vnies  in  this 
hottle  are  all  fairly  broken  in  the  fpring,  and  the  gardener 
is  at  liberty  to  increafe  the  heat  in  the  houfe,  the  thermome* 
ter  at  eight  or  nine  o'clock  in  the  evening,  commonly  ftands 
at  from  feventy-two  to  feventy-five  degrees.  The  fire  is 
then  mended  for  the  night }  and  the  fucceeding  morning, 
about  fix  o^clock,  the  thermometer  has  kept  up  within  two, 
or  at  moft  three  degrees,  of  what  it  was  the  night  before. 

The  furnace  of  the  houfe  is  built  on  the  plan  of  the  late 
Mr.  Nicol,  vnth  Rumford  doors ;  and  wnen  the  fire  is 
mended  for  the  night,  the  afli-pit  door  is  fliut  quite  clofe, 
which  prevents  the  heat  being  too  much  increafed,  and  oc- 
cafions  a  very  fmall  confumption  of  fuel ;  yet  from  the  cans 
being  fo  thin  a  proper  degree  of  heat  is  tranfmitted,  fo  as 
to  forward  the  grovrth  of  the  vines  aftonifliingly  fall. 

In  two  fmall  noufes  of  this  fort  for  vines,  which  have  one 
of  Mr.  Nicol's  or  Mr.  Loudon's  furnaces  to  each,  one  of 
which  has  the  flue  built  with  bricks,  and  tile  covers  in  the 
old  method ;  but  in  the  other  the  flue  was  fome  time  fince 
taken  down,  and  a  can-flue  put  in  its  place,  which  is  con- 
fidered  to  b^c  a  real  improvement.  In  the  firmer  of  thefe 
bottles,  a  fire  was  put  on  the  14th  of  February,  while 
in  the  latter  there  was  no  fire  until  the  30th  ot  March 
fettowing,  yet  the  houfe  with  the  can>flties  ripened  the 
grapes  fooner  than  the  other  which  commenced  the  fire-heat 
is  weeks  eai4ier,  and  with  a  confiderable  faving  in  fueL  lo 
other  trials  fince  the  above  the  refalt  has  been  the  fame. 
And  the  can-flues  have  been  found  equadlT  advantageous  in 
producing  i»*^  crops  of  grapes  in  otner  tnftances,  and  are 
capable  of  bentg  benefictatly  employed  for  dififerent  other 
fort9  of  fruit-trees  tbat  are  forced  in  houiet  of  thit  kind. 

The  fuperioritj^  in  the  ufe  of  thefe  earthen*Wart  tubes,^  ht 
eke  plnee  of  diele  whieb  are  formed  by  ftone^  Mcksi  or 


tiles,  is,  it  is  faid,  very  great  indeed.  On  the  beft  autho* 
rity,  they  are  ftated  to  have  been  attended  with  remarkablcr 
fuccefs.  Great  crops,  not  only  on  thofe  forts  of  vines  which 
are  confidered  the  beft  bearers,  but  on  thofe  which  are  left 
produ6kive,  fuch  as  the  Frontiniac,  have  been  afliDrded  hj 
means  of  them  in  many  different  cafes  and  fituations  ;  in  all 
of  which,  the  grapes  were  not  only  fine,  but  as  well-tafted  at 
thofe  in  any  foreign  climate  or  country  :  and,  it  is  thoughtf 
that  they  promife  not  only  to  be  greatly  fuccefsfiil  in  thia 
fort  of  culture,  but  alfo  in  that  of  the  peach  and  nedarine. 
In  fhort,  two  very  great  advantages  may,  it  is  fuppofed,  be 
derived  from  the  ufe  of  thefe  flues ;  firit,  that. an  equal  do* 
gree  of  heat  may  be  had  from  much  lefs  fuel  1  and,  fecondly, 
uiat  the  fame  degrree  of  heat  may  be  eafily  fupported,  with 
much  grreater  uniformity,  both  during  the  day  and  night*' 
In  order  to  procure  any  heat  in  the  air  of  foreing-houfes« 
when  the  flues  are  built  of  brick  or  ftone,  a  ftrong  fire  is  re- 
quired, which  is  very  smt  to  give  too  much.  But  with  the 
can-flues,  a  very  little  nre,  burning  very  flowly,  vrill  give 
out  a  fufficient  degree  of  heat.  Upon  the  whole,  there* 
fore,  there  appears  no  doubt  that  the  introduction  of  can* 
flues  into  the  forcing  culture  in  houfes  of  this  kind,  may  be 
confidered  as  a  very  important  improvement  hi  the  horticulw 
tural  art. 

The  can-flues  which  are  thus  ufed  are  capable  of  being 
eafily  made  by  any  potter ;  for  which,  however,  fire-clay 
inftead  of  common  fliould  be  employed,  as  having  fome  ad* 
vantages,  which  have  been  already  feen. 

A  more  improved  «id  economical  mode  of  conftrufttng 
houfeS  of  thefe  forts,  has  alfo  lately  been  fuggefted,  and  com- 
municated to  the  fame  fociety,  by  fir  G.  S.  Mackenzie,  at 
the  refult  of  careful  experimtot.  Sir  George  having  often 
been  furprifed  at  the  coft  of  houfes  of  this  nature,  the  moft 
moderate  of  which  feemed  to  him  to  put  the  innocent  luxu- 
ries afforded  by  them  out  of  the  reacn  of  perfons  of  mode- 
rate fortunes,  he  refolved  to  attempt  to  ere€t  one  that  fhould 
combine  the  leaft  poffible  expence,  with  the  means  of  raifing 
more  fruit  in  a  given  fpace  than  was  done  by  any  of  the  plans 
which  are  in  common  ufe.  This  bold  attempt,  confidering 
the  vaft  number  of  plans  for  the  purpofe  which  are  in  ufe^ 
or  which  have  been  propofed  at  di^rent  times,  may  be  fup« 
pOfed  difficult,  or  probably  impracticable.  It  has,  how- 
ever, it  is  faid,  been  accompli  (bed,  and  attended  with  fuch 
fuccefs,  that  the  inventor  is  inclined  to  flatter iiimfelf  it  will 
be  the  means  of  enabling  many  perfons  to  enjoy  the  produc- 
tions of  fuch  houfes  who  never  thougrht  of  poifeffing  them, 
and  of  adding  fo  much  to  the  produce  of  market -gardens, 
as  to  increafe  the  quantity  of  the  richer  fruits  brought  to 
towns,  and  confequently  to  lower  the  price,  as  this  plan  of 
training  may  be  applied  to  fuch  houfes  as  have  been  already 
built. 

The  firft  matter  that  occurred  to  him  as  an  object  in 
which  economy  might  be  exercifed,  was  the  ends  of  fuch 
houfes  being  conftruAed  with  glafs.  He  could  fee  no  rea- 
fon  or  necemty  for  this ;  and  it  appeared  plain,  that  a  folid 
end  of  mafoniy,  with  a  porch  and  double  door,  would  be 
more  efieflual  in  preventing  the  efcape  of  heated  air,  or  the 
ruflring  in  of  cola,  than  a  glafs  end  and  a  glafs  door.  The 
next  obje^  which  he  had  in  view  in  this  intention,  and  for 
which  he  defired  a  remedy,  was  the  fireauent  occurrence  of 
breakage,  during  the  movement  of  the  niihea  in  giving  air ; 
and  he  conceived^  it  poffible  to  have  them  always  axed, 
and  yet  to  have  ample  mean»  of  ventilating  the  houfe.  It 
was  likewife  confidered,  that  much  expennvc  workmanfliip 
might  thtrs  be  avoided.  Thefe  are  matters  of  fome  import- 
ance iirthe  bufincfs  ;  Iffot  the  principal  improvement  is  con- 
ceivedto bei  the  method  of  training  the piantsin  the  houfe. 

This 
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This  and  fome  other  purpofes  are  effeded  in  the  following 
methods.  The  training  is  done  by  means  of  a  frame-work, 
which  is  fet  up  at  the  diftances  of  fix  feet  acrofiB  the  houfe, 
and  the  moving  of  the  frames,  the  ventilation,  and  regulation 
of  the  heat,  by  the  roof  being  covered  with  a  compoution,  in 
which  there  are  hatches  fixed  that  may  be  opened  by  cords 
and  pulleys,  or  by  levers,  and  which  (hut  by  their  own 
weight.  The  number  of  thefe  hatches  is,  of  courfe,  to 
be  regulated  by  the  fizes  of  the  houfes,  and  the  degrree  of 
ventilation  that  may  be  required.  In  the  front,  there  are 
faih-frames  .made  to  Aide  paft  each  other  ;  fo  that  in  each 
divifion,  about  eight  fquare  feet  may  be  opened.  When  the 
front  is  opened,  and  tne  hatches  raifed,  a  current  of  air  in- 
ftantly  pafles  through,  which  may  be  regulated  at  pleafure  ; 
while  all  motion  of  the  gpreat  front  faihes  is  avoided,  and,  of 
courfe,  all  riik  of  breakage  from  that  caufe  prevented. 

A  trellis  is  formed  on  Uie  crofs  frame-worx,  on  which  the 
branches  of  the  vmes,  peaches,  ne&arines,  or  other  fruit-trees 
are  trained.  There  are  two  trellifes  on  each  frame ;  and  where 
vines  are  cultivated,  they  are  planted  two  in  each  divifion, 
and  one  at  every  fix  feet  on  the  back  wall,  which  in  fuch 
houfes  is  fifteen  feet  high  in  that  part,  and  two  feet  in  height 
in  the  front  one.  Eadi  vine  in  the  divifion  is  trained  to  its 
refpedive  trellis,  and  on  half  of  the  front  fa(h,  fo  that  this 
method  does  not  fuperfede,  but  is  merely  an  addition  to 
the  common  mode  of^training  in  fuch  cafes.  The  houfe  that 
the  inventor  built  fome  years  ago  on  this  plan,  is,  it  is  faid, 
forty-two  feet  long  infide  ;  and  part  of  it  is  feparated  for 
peaches  and  nedarines.  The  plan  is  twenty-four  feet, 
which,  by  the  ordinary  mode,  would,  it  is  faid,  give  a  fur- 
face  for  training  of  about  loco  fquare  feet.  The  addition 
which  is  propoled  nearly  doubles  this,  by  addiner  about  950 
(iauare  feet.  It  alfo  allows  of  a  great  variety  of  vines  being 
planted,  fo  that  there  may  be  a  fufficient  number  to  choole 
from  when  they  come  to  the  bearing  Hate.  In  large  houfes 
of  this  fort  already  built,  by  raifing  vertical  trellifes  acrofs 
them,  many  kinds  of  fruit,  it  is  Uid,  may  be  forced,  for 
which,  it  would  feem  at  prefent,  there  is  no  room,  and  many 
fine  exotics  be  cultivated. 

The  flue  on  fuch  a  plan  may,  it  is  fuggefted,  be  condu6ied 
(b  as  to  have  fpaces  for  paffing  into  the  divifions,  which,  by 
contra6Ung  it  at  different  places,  retard  the  heated  air  in  the 
higher  parts,  the  advantages  of  which  are  quite  obvious. 
Tne  reft  of  the  flue  is  low,  but  which  can  be  managed  in 
different  ways. 

It  is  afferted  from  experience,  that  as  good  fruit  has  been 
had  on  the  verticd  crols  trellifes,  as  un£r  the  glafs,  or  on 
the  back  wall  $  and  that  it  is  this  fuccefs  only  that  could 
have  induced  the  ingenious  inventor  to  bring  the  plan  into 
public  notice.  He  has  the  intention,  fome  time  hence,  to 
conftrud  a  houfe  of  this  fort  mth  partitions  of  brick  in- 
fl;ead  of  trellifes ;  which  latt,  however,  look  the  beft.  But 
when  utility  and  not  appearance  is  ftudied,  he  (hould  be  in- 
clined to  give  brick  a  decided  preference,  for  many  reafons ; 
and  among  others,  on  account  of  the  facility  with  which 
the  temperature  could  be  regulated.  There  is  to  houfes  of 
this  fort  a  fmall  porch,  the  outer  door  of  which  is  always 
fliut  befqre  that  of  the  houfe  is  opened,  to  prevent,  when 
neceffary,  the  ruffling  in  of  the  external  air. 

It  has  alfo  been  fuggefled  bv  H.  Stevenfon,  cfq.  an  able . 
engineer,  that  the  fame  principle  whi^t^  is  employed  in  con- 
ftru£iing  the  flues  for  heating  drying-houfes  for  different 
inanufadunng  purpofes,  may  be  ufefuUy  applied  and 
employed  in  heating  ftoves,  vineries,  and  other  forts  of 
forcin^-houfes  in  flrardens.  From  experiments  and  trials 
made  m  different  houfes  of  the  drying-houfe  kind,  with 
^\it$  bui^^  ^d  conftruded  in  differ^t  maqners,  as .  with 


the  fire-place  at  one  end,  and  the  flue  fix  inchet  hj 
ten,  condoled  under  the  floor,  and  made  with  tile-brick, 
the  flues  being  made  to  crofs  feveral  times  under  the 
floor,  before  reaching  the  chimney  at  the  other  end  of 
the  room;  by  which  the  fmoke  and  heat  were  detained 
longer  in  their  pafiage  to  it,  and  from  traverfing  the  whole 
of  the  floor,  was  confidently  expe6ked  to  raife  the  heat  or 
the  place  to  100°  of  Fahrenheit's  fcale ;  but  it  was  found 
to  be  different,  and  with  difficulty  a  temperature  of  from 
60^  to  70^  could  be  raifed  and  kept  up  ;  but  that  on  the 
flues  being  removed,  and  crofs-walls  of  open  brick-work 
made  for  fupporting  the  floor,  fo  that  the  whole  fpace  under 
it  formed  one  large  flue  for  the  fmoke  and  heated  air,  the 
fame  quantity  of  fuel  put  into  the  fame  fire-place  as  before, 
fpeedily  raifed  the  temperature  to  150^,  at  which  it  could 
be  maintained  for  any  length  of  time,  with  the  ordinary  ex« 
penditure  of  fuel ;  and  with  the  fire-place  opened  at  one  end 
of  the  houfe,  and  the  flue  carried  to  the  other  end,  then 
turned  and  brought  down  the  middle  of  the  floor,  and  after 
being  condu&ed  a  fecond  time  to  the  end  of  the  houfe  oppo* 
fite  the  fire-place,  communicated  with  a  chimney  which  took 
off  the  fmoke,  the  flue  meaforing  three  feet  in  height,  and  two 
feet  in  breadth,  made  its  evolutions  in  a  foace  equal  to  the 
area  of  the  building,  and  four  feet  in  depth  under  the  fole  of 
the  door;  fuch  flues  being  confequently  not  only  much 
larger  than  is  common  even  in  thefe  cafes,  but  having  the 
divifion-walls  for  fupporting  a  pavement-floor  over  the  flues, 
all  made  of  open  brick-v^ork,  the  whole  fpace,  as  above,  waa 
thereby  converted  into  one  large  flue,  or  chamber  for  heated 
air,  which  being  made  to  iffue  from  the  joints  left  in  the 
ftone-floor,  circulates  freely  to  every  part  of  the  houiie ;  fo 
that  with  one  common  fire,  the  temperature  of  it,  the  area 
of  which  is  30  feet  bv  18,  and  r4  m  height  from  the  floor 
on  wliich  the  flues  reft,  is  fpeedily  raifed  to,  and  eafily  kept 
at,  from  70^  to  90^  of  the  above  fcale,  while  the  wet  ma- 
terials are  hanging  in  it,  and  the  (butters  in  the  upper  part 
fet  open.  This  effeA,  which  is  much  greater  than  in  other 
cafes  of  fmaller  flues,  is,  it  is  faid,  entirely  to  be  afcribed 
to  the  largenefs  of  the  flues.  On  thefe  grounds  it  ia  con-> 
ceived,  that  the  fimple  application  of  as  large  flues,  as  the 
circumftanoes  of  ftoves  and  other  houfes  of  that  kind  vrili 
admit,  would  not  only  be  attended  with  great  advantage  in 
point  of  economy,  as  a  very  fmall  fire  would  be  fufficient  to 
maintain  the  temperature  ufually  required  in  fuch  heafes ; 
but  what  is  perhaps,  it  is  thought,  qf  more  confequence, 
flues  properly  conftruded  upon  uiis  principle  are  capable  of 
being  eafily  regulated,  and  will  induce  a  much  more  uniform 
degree  of  heat.  It  would  feem  from  the  above  trial,  it  if 
faid,  that  the  flues  in  general  ufe  are  of  too  fmall  dimenfions; 
that  there  is  not  capacity  in  them  for  allowing  the  heated 
particles  of  air  to  expand ;  and  that  the  heat  p^es  through 
the  narrow  flues,  find  makes  its  efcape  with  the  fmoke  in  a 
latent  ftate,  without  being  allowed  to  a£l  upon  a  furface 
large  enough  to  rob  it  of  its  caloric. 

Upon  this  principle,  large  buildings  and  halls  might,  it  ii 
thought,  be  heated ;  and  one  fire  might  be  made  to  heat  a 
much  greater  range  of  vineries,  or  other  houfes  of  the  fame 
kind,  than  is  the  pm&kc  at  prefent.  It  would  alfo  be  a 
great  improvement  in  the  conftfu^on  of  heated  houfes,  and 
even  the  inclofing  of  gardens,  where  they  are  of  the  wall 
kind,  to  make  the  walu  hollow,  as  well  on  account  of  fuch 
a  mode  of  conftru6Uon  inclofing  a  fpace  for  air,  which  is 
an  excellent  non-condudor,  as  of  the  facility  with  which  the 
fire  may  be  applied,  by  converting  the  whole,  or  the 
greateft  part  of  tne  wall,  into  a  flue  or  receptacle  for  heated 
air.  When  this  is  to  be  done,  the  fire-place  fliould  be  kept 
as  Iqw  fSjpoffible;  8U)4  ^^  anfw^nog  its  purpofe  11^ 
8     '  ,  th9 
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the  boufC)  the  flue  mi^t  be  made  to  communicate  with 
the  iiollow  garden-waUy  and  the  fmoke  made  to  efcape 
at  a  chimney  fituated^  according  to  circumftances^  at  a 
greater  or  lels  diftance  from  the  heated  houfe.  It  is  thought 
too,  that  an  apartment  heated  with  flues  of  aiargeconftruc- 
tiooy  is  lefs  incident  to  fudden  changes  of  temperature  than 
when  the  flues  are  fmall.  The  heat  in  large  flues  can  be 
regulated  with  much  preciflon^  and  they  are  attended  with 
the  advantage  of  feldom  or  never  requiring  to  be  cleaned. 
In  all  chimnies  for  houfes  of  this  kind,  an  aperture  fliould» 
it  is  faid,  be  made  in  the  wall>  with  a  clofe  fhutter^  near  the 
top  of  fuch  chimnies,  where  a  lamp  or  liflrhted  candle  fhould 
be  introduced  for  an  hour  or  two,  immediately  after  the  fire 
is  put  on,  ii)  order  to  create  a  current,  and  thereby  bring  the 
fmoke  to  ifTue  at  the  chimney-top. 

Thele  conltitute  the  moil  material  hints  and  improvements 
which  have  yet  been  thought  of  for  betcerincr  the  conftruc- 
tion  of  houfes  of  the  itove  and  other  fimilar  kinds. 

STOVR-PIaniti  in  Gardemngy  fuch  tender  exotics  from 
the  hot  parts  of  the  world  as  require  the  aid  of  the  flove 
to  preferve  them  in  this  climate.  They  are  very  numerous, 
fo  that  our  limits  will  not  allow  our  reciting  them. 

Stove  or  Lump-Sait,  in  Rural  Economy^  a  term  applied 
to  that  fort  of  ialt  which  is  prepared  by  a  certain  heat, 
as  about  226^,  and  afterwards  dried  in  the  ftoves  employed 
io  works  of  this  kind.     See  Salt. 

Stoves,  at  Sea,  are  fquare  boxes  made  of  plank,  and 
lined  with  brick,  for  burning  charcoal  in,  to  drcfs  the  ad- 
miral's vi6luals. 

STOVEN^  in  Rural  Economy^  a  word  that  iignifies  a 
lapling  fhoot  from  the'itool  of  a  fallen  tree. 

STOUENUCK,  in  Geography,  a  towhfliip  of  America, 
in  Cumberland  county,  New  JerJey. 

STOVER,  in  Agriculturet  a  general  name  for  the  dif^ 
ferent  forts  of  fodder  arifing  from  threfhed  grain,  whether 
it  be  ftraw,  chaff,  or  the  ihort  flraws,  fuch  as  ears  and 
rough  chafly  matter,  feparated  by  the  rake  or  riddle  from 
the  com  in  chafi*,  after  the  ftraw  has  been  removed  by  (bak- 
ing from  the  floor.  But  befides  thefe  forts  of  fhort  ftrawy 
materials,  it  alfo  iignifies,  and  is  applied  to,  the  pulls  and 
points  which  are  broken  off  in  the  threfhing  of  rape  crops, 
and  which  are  eaten  with  great  greedinefs  as  food  by  dif- 
ferent forts  of  live-itock ;  the  pulls  being  often  confidered 
as  equal  to  hay,  and  the  points  equal  to  cut  wheat^flraw,  as 
fodder. 

STOUGHTON,  in  Geography,  called  by  the  Indians 
Paiemltiy  or  Pontlpog,  u  e.  taken  from  a  fpring  that  rifes 
out  of  the  earth,  a  townfhip  in  Norfolk  county,  MaiFachu- 
fetts,  incorporated  in  1726,  and  containing  1600  acres  of 
land  and  1 134  inheibitants.  It  is  bounded  £.  by  Braintree, 
W.  by  Sharon,  and  lies  i^  miles  fouthwardly  of  Bofton. 
This  townfhip  contains  iron-ore  of  excellent  quality,  and  a 
rolling  and  flitting  mill,  which  manufa6iure  confiderable 
quantities  of  fleel  and  iron.  Charcoal,  baikets,  and  brooms, 
in  confiderable  quantities,  are  fent  firom  hence  to  Bofton.  In 
the  late  war,  a  large  quantity  of  excellent  gunpowder  was 
made  in  this  town,  for  the  American  army,  from  falt-petre, 
the  produce  of  the  towns  in  its  vicinity. 

STOVINC-in  SakUmaking,  is  the  heating  of  the  bolt- 
ropes,  fo  as  to  make  them  pliable.  They  fhould  be  Itoved 
in  a  itove  by  the  heat  of  a  flue,  and  not  in  a  baker's  oven  or 
a  ftove-tub ;  and  tarred  with  the  beft  Stockholm  tar.  The 
flexibility  of  them  fhould  be  always  confidered  in  taking  in 
the  flack,  which  mufl  reft  ou  the  judgment  of  the  Tail* 
maker. 

STOUND,  in  Rural  Economy^  the  name  of  a  wooden 
velTel  to  put  fmall  beer  in; 
Vol.  XXXIV. 
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STOUPEE,  in  Geography,  a  town  of  Lithuania;  33 
miles  £.  of  Novogrodek. 

STOUR,  a  river  of  EnprUnd,  which  rifes  near  Haveril, 
in  Suffolk,  and  pafl'es  by  Clare,  Sudbury,  Nayland,  Ded- 
ham,  Manningtree,  &c.  forming  a  boundary  between  the 
counties  of  Efi'ex  and  Suffolk,  and  runs  into  the  German 
fea  at'  Harwich. — Alfo,  a  river  of  England,  which  rifes 
near  Wincanton,  in  Somerfetfhire,  and  runs  into  the  Eng# 
liih  Channel  at  Chrifichurch,  in  Hampfhire. — ^Alfo,  a  river 
of  England,  in  the  county  of  Kent,  which  runs  into  the 
fea  at  Sandwich. — Alfo,  a  river  of  England,  which  runa 
into  the  Trent,  4  miles  S.  of  Kidderminiter,  in  the  counity 
of  Worcefler. 

Stour  Head,  a  cape  of  Denmark,  on  the  N.W.  coaft 
of  the  ifland  of  Funen.  N.  lat.  ^^^  37'.  E.  long. 
9^  48'. 

STOURBRIDGE,  a  town,  the  name  of  which  ia. 
derived  from  a  bridge  built  over  the  river  Stour,  in  the 
county  of  Worceiter,  England.  Being  for  a  confider- 
able period  a  hamlet  belonging  to  Swinford,  it  had,  until 
the  time  of  Henry  VIII.,  a  chapel  dependent  on  the  church 
of  that  place :  but  having  now  increafed  to  a  large  and 
populous  town,  a  chapel  was  ere£^ed  of  brick,  in  17429 
on  the  weflem  fide  of  the  town ;  which,  by  a6l  of  parlia- 
ment, has  been  made  parochial,  and  independent  of  the 
mother-church.  The  various  claffes  of  Proteftant  DifTentert 
have  alfo  meeting-houfes  in  this  town.  A  free-fchool  waa 
founded  by  Edward  VI. ;  but  anterior  to  that  reign,  ther»» 
appears  to  have  been  an  inflitution  for  a  fimilar  purpofe :. 
the  prefent  one  is  handfomely  endowed,  and  is  under  the 
infpe^lion  of  eight  governors. 

The  manufadures  of  Stourbridge,  which  are  aided  by. 
the  vicinity  of  the  Staffordfhire  canal,  are  various :  the. 
principal  is  that  of  glafs,  both  in  making  and  cutting  of 
which,  a  great  degree  of  elegance  and  ingenuity  is  ihewn. 
This  art,  in  which  the  Engliik  now  excel,  was  not  intro- 
duced into  England  till  1557,  at  which  period  the  Venetian! 
furpaffed  all  other  nations  in  the  produ6lion  of  cryflal 
looking-glafi'es.  The  other  branches  of  manufadure  here 
pra£iifed,  are  the  procefs  of  making  leather  from  fheep-fkins, 
iron  articles  and  nails,  and  fine  cloth  from  British  wools.. 
There  are  alfo  mines  of  crucible  clay,  which  afford  ample 
employment  to  the  town  and  neighbourhood.  Stourbridge 
has  a  weekly  market  on  Friday ;  two  annual  fairs,  celebrated 
for  cattle ;  and  contained,  according  to  the  report  of  181 1, 
866  houfes  and  4072  inhabitants. — Beauties  of  England^ 
and  Wales,  vol.  xv.  Worceflerfhire,  by  Mr.  Laird. 

STOURHOLM,  one  of  the  fmaller  Shetland  iflands, 
between  Yell  and  Shetland.     N.  lat.  60°  54'.     W.  long. 

STOURPORT,  a  town  about  four  miles  from  Kid- 
derminiter, on  the  banks  of  the  river  Severn,  and  in  the, 
county  of  Worcefter,  England.  Its  origin  is  chieflf* 
owing  to  the  Staffordfhire  and  Worcefterfhire  canal,  which 
entering  this  county  at  Wolverley,  continues  parallel  with 
the  river  Stour  for  a  diflance  of  nine  miles,  and  is  tcrmi- 
•  Bated  by  a  bafon  at  Stourport,  where  it  joins  the  Severn^ 
The  houfes  of  this  place  are  commodious  and  neat,  amount- 
ing to  upwards  of  250,  with  about  3000  inhabitants  ;  and 
he?e  is  alfo  eftablifhed  a  weekly  market,  which  in  the  winter 
months  greatly  abounds  in  hops,  with  two  annual  tairs. 
Over  the  river  Stour,  there  was  ereaed  a  Hone  bridge  at 
Stourport  in  1773  ;  but  which  having  been  deftroyed  by  a 
violent  flood,  was  replaced  by  the  prefent  one,  of  iron,, 
confining  of  a  fmgle  arch  of  150  feet  fpan.  ,  .  „  ,^y 

About  two  miles  eaft  is  Hartlebury  cattle,  once  defended 
by  fortifications  and  a  moat,  and  for  many  centuries  palt 


S  T  O 


S  T  O 


the  refidenee  of  the  bifliops  of  Worcefter.  It  was  giiren 
to  the  diocefe  by  Burdred»  king  of  Mereia,  and  feveral  of 
the  bi/hopa  have  ftrengthened  and  decorated  it.  In  the 
reign  of  Charles  I.  it  was  taken  and  fold  by  the  parliament, 
but  after  the  reftoration,  it  was  re-edified  by  the  fucceed- 
ing  bifliops  :  it  is  a  brick  ftni£^ure,  with  battlements,  tur^ 
rets,  Sec. — Beauties  of  England  and  Wales,  vol.  xv.  Wor- 
cefterfhire,  by  Mr.  Laird. 

STOUSE   Head,    a  cape  on  the  eaft   coaft  of  the 
ifland  of  South  Ronaldfliay.     N.  lat.  58^40'.     W.  long. 

STOW,  John,  in  Biography^  an  indullrious  antiquarian 
and  hiftorian,  was  the  Ton  of  a  merchant-taylor  in  London, 
and  bom  about  the  year  1925.  About  the  year  15^50  he 
formed  the  defis^n  of  compofing  annals  of  the  Englifli  hif- 
tory,  and  to  this  objed  he  facrificed  his  trade  and  domeftic 
concerns ;  travelling  on  foot  to  feveral  cathedrals  and  other 
public  eftablifhments,  in  order  to  examine  records,  charters, 
and  ancient  documents.  He  alfo  purchafed,  as  far  as  he  was 
mble,  old  books,  roanufcripts,  parchments,  &c.  of  which  he 
made  a  large  colle^ion.  But  wanting  patrons,  and  prefled 
by  neceffity,  he  was  obliged  to  intermit  his  favourite  pnr> 
fuits,  and  to  renew  his  application  to  bufinefs  with  a  pro- 
perty that  had  been  much  lefi'ened.  Benefa6^ions,  however, 
nrom  Dr.  Parker,  archbifhop  of  Canterbury,  enabled  him  to 
profecute  his  fbudies ;  but  beinr  fufpe^ed  of  an  attachment 
to  popery,  an  information  agamft  him  was  laid  before  the 
council,  in  1568,  as  a  dangerous  perfon,  and  as  having  pofl'ef- 
fion  of  many  pernicious  books  of  fuperfiition.  His  ftiidy 
was  fearched  bj  order  of  Dr.  Grindal,  bifhop  of  London, 
and  many  popim  books  were  found  in  it ;  which  difcovery 
fixed  upon  his  chara^er  the  reproach  of  a  fufpedked  perfon ; 
and  two  years  after,  an  unnatural  brother,  who,  having 
defrauded  him  of  his  goods,  was  defirou*  of  taking  away 
his  life,  preferred  affainit  faim  above  140  articles  before  the 
ccclefiaftical  commifiion.  But  the  infamous  chara^er  of 
die  witneifes  who  were  engaged  to  prove  the  charges,  caufed 
him  to  be  acquitted.  His  firft  work,  undertaken  at  the  re- 
queft  of  the  powerful  favourite,  Robert  Dudley,  earl  of 
Licicefter,  had  been  already  published  :  and  as  it  had  been 
dedicated  to  the  faid  nobleman,  his  countenance  was  of 
fervice  to  him  in  his  prefent  circumftances.  This  was  <*  A 
Summarie  of  Englifhe  Chronicles,'^  firft  printed  in  1565, 
a&d  feveral  tiroes  reprinted.  This  book  contained  an  ac- 
count of  the  reigrn  of  erery  Englifh  king  from  the  era  of  the 
&buloui  Brute,  down  to  his  own  time,  with  a  liit  of  all  the 
principal  magiftrates  of  London  from  the  Conqueft.  It  was 
afterwards  continued  by  Edmond  Howes^  who  printed 
feveral  editions,  fo  that  the  work  muft  have  been  popular. 
In  1575  he  loft  his  beft  patron,  archbifhop  Parker;  but 
Ids  mind  was  fo  ardently  engraged  in  his  antiquarian  ftudies, 
that  he  profecuted  them  with  unintermitting  diligence  and 
zeal,  amidft  all  the  inconveniences  and  diftreiles  of  penury. 
In  1585  he  prefented  a  petition  to  the  lord  mayor  and  court 
of  aldermen,  ftating,  that  for  25  years  he  had  been  employed 
in  compiling  and  publifhing^  divers  fummaries,  recording  the 
memorable  ads  of  famous  citizens,  and  that  he  contemplated 
die  publication  of  a  larger  fummary,  and  foliciting  en- 
couragement and  aiiiftance ;  and  four  years  after  he  pre- 
iented  another  petition,  requefting  a  penfion,  or  fome  other 
benefaction ;  but  it  does  not  appear  whether  or  not  he  fuc- 
ceeded  in  his  felicitations. 

To  the  improvement  of  the  fecond  edition  of  the  Chro- 
aicles  publiibed  by  Hollingihed  in  1587,  Stow  largely  con- 
tributed ;  and  he  alfo  fuppued  correaions  and  notes  for  two 
editions  of  Chaucer*  His  <<  Survey  of  London,  5cc.''  on 
isrluch  he  hMfbeen  k>og  employed,  appeared  in  15981  and  a 
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fecond  edition  was  prefented  to  the  public  before  his  death. 
It  was  feveral  times  reprinted,  with  fucceffive  improvemcntt, 
and  has  been  the  bafis  of  all  the  fubfequent  hiftories  of  the 
metropolis.  For  his  large  Chronicle  or  Hiftory  of  Eng- 
land he  had  been  for  40  years  collecting  materials ;  but  lie 
only  lived  to  print  an  abftraCt  of  it  in  1600,  entitled  <<  Florea 
Hiftoriarum,  or  Annals  of  England,^'  4to.  dedicated  to 
archbifliop  Whitgift.  Edmond  Howes  publiihed  firom  his 
papers  a  folio  volume,  entitled  **  Stow*s  Chronicle  \**  but 
this  does  not  feem  to  contain  that  *'  far  larger  work,"  men* 
tioned  by  Stow,  and  which  he  left  in  his  ftudy  fairly  written 
out  for  the  prefs.  It  is  faid  to  have  come  into  the  poflef. 
fion  of  fir  Symonds  Dewes,  but  is  not  found  among  h|s 
MSS.  in  the  Britifii  Mufeum.  Stow  haring  fpent  his  patif- 
mony,  and  acquired  no  certain  income,  funk  into  wretched 
penury  in  his  old  age,  and  was  under  a  neceffity  of  applying 
for  public  charity :  and  James  I.,  ^*  by  one  of  the  meanett 
a6ls  of  his  very  mean  reign,''  granted  a  licence,  authorizing 
him,  then  in  his  78th  year,  «  to  repair  to  churches,  or  other 
places,  to  receive  the  gratuities  and  charitable  benevolence 
of  weil-difpofed  people."  Of  the  amount  of  this  bounty, 
we  may  form  fome  conje^ure  from  the  colle^on  in  the 
parifh  of  St.  Mary  Wotilnoth,  which  reached  the  fum  of 
7^.  6d, !  The  city  of  London  was  not  more  liberal  than 
the  fovereign  of  the  country ;  and  it  muft  refle6k  no  fmall 
degree  of  reproach  upon  it,  that  it  could  not  extend  its  libe- 
rality towards  its  own  hiftorian.  Stow,  opprefled  by  poverty 
and  painful  difeafes,  obtained  a  releafe  in  the  year  1605,  *^ 
the  age  of  80  years.  His  afpe£t  is  faid  to  have  been  cheer- 
ful, and  his  behaviour  mild  and  courteous. 

«*  In  his  writings,'*  fays  one  of  his  biographers,  *«  he 
difplayed  a  fincer^  love  of  truth,  and  great  diligence  in  in- 
vettigating  it,  with  the  moral  feelings  of  a  worthy  man. 
His  brother  antiquarians  fpeak  of  him  with  refpe^t ;  and  if 
he  ranks,  in  point  of  ftyle  and  matter,  with  the  inferior 
clafs  of  hiftorians,  he  may  claim  the  praife  of  humble 
utility."     Biog.  Brit.     Gen.  Biog. 

Stow,  in  Geography^  a  townfhip  of  Middlefez  county, 
in  the  ftate  of  Mali'achufetts,  incorporated  in  1683,  and 
containing  88;  inhabitants  ;  26  miles  N.W.  of  Botton. — 
Alfo,  a  townfhip  of  Vermont,  in  Chittenden  county,  about 
25  or  30  miles  E.  of  Burlington,  containing  650  inhabit- 
ants. 

Stow  Creeks  one  of  the  eight  townfiiips  into  which  Cum- 
berland county,  in  New  Jerfey,  is  divided,  containing  1039 
inhabitants, — ^Alfo,  a  river  of  New  Jerfey,  which  runs  into 
the  Delaware,  N.  lat.  39°  28'.     W.  long.  75®  26'. 

STOWAGE,  the  general  arrangement  of  the  feveral 
materials  by  which  a  (hip  is  to  be  laden,  with  regard  to 
her  figure,  magnitude,  and  folidity. 

In  the  ftowage  of  different  articles,  as  ballaft^  caiks, 
boxes,  cafes,  and  bales,  there  are  feveral  general  rules  to 
be  obferved,  according  to  the  cireumftanccs  or  qualities  of 
thofe  materials.  The  iron  ballaft,  which  is  moftly  ufed  in 
king'fr  (hips,  fhould  not  be  ftowed  too  near  the  keelfon^ 
but  winged  up  from  two  to  four  feet  from  the  fides  of  the 
keelfon,  atcording  to  the  make  of  the  fhips.  Cafks  which 
contain  any  liquid,  are,  according  to  the  fea-phrafe,  to  be 
hung'Up  and  hUge-free^  i.  e.  clofely  wedged  up  in  a  horizontal 
pontion,  and  rafting  on  their  quarters ;  fo  that  the  bilges, 
where  they  are  thickeft,  being  entirely  free  all  round,  cannot 
rub  againft  each  other  by  the  motion  of  the  vefTel.  Dry 
goods,  or  fuch  as  may  be  damaged  by  the  water,  are  to  be 
carefully  indofed  in  cafks,  cafes,  bales,  or  wrappers  ;  and 
wedged  off  from  the  bottom  and  fides  of  the  (hip,  mafts, 
andpump-well. 

Tm  knowledge  of  ftowing  a  (hip's  hold  with  propriety 

recjuires 


S  T  O 

reaiiire<  the  greateft  attention  of  the  flcilful  nariner ;  for 
altbough  it  is  well  known  that  ftiips  in  general  will  not 
carry  a  fufficient  quantity  of  fail,  till  they  are  laden  fo  deep 
that  the  line  of  floatation  is  well  with  the  extreme  breadth 
amidihipsy  or  nearly  fo,  yet  there  is  more  than  this  general 
knowledge  required ;  for  Ihould  the  cargo  confift  of  very 
heavy  materials,  as  lead,  iron,  &c.,  and  they  be  unfkilfuUy 
ftowed  too  near  the  bottom,  it  will  place  the  centre  of 
gravity  too  low ;  and  although  this  will  enable  her  to  carry 
a  great  prefs  of  fail,  (he  will  neverthelefs  roll  heavily,  and 
confequently  riik  the  lofing  of  her  mafts.  On  the  other  hand, 
ihould  the  cargo  be  light,  it  is  very*evident  that,  without  a 
fufficient  quantity  of  heavy  ballaft»  or  other  materials  of  like 
weight,  ftowed  low  down  u  the  vefiel,  (he  would  be  cranked^ 
that  ia,  the  centre  of  gravity  would  be  raifed  too  high, 
whereby  the  veil'el  is  rendered  incapable  of  carrying  lail 
without  being  expofed  to  the  danger  of  overfetting. 

Thus  the  whole  art  of  itowing  or  lading  a  vefTel,  there- 
fore, coniifts  in  placing  the  centre  of  gravity  to  correfpond 
with  the  trim  and  (hape  of  the  veffel,  fo  as  neither  to  be 
too  hieh  nor  too  low  \  neither  too  far  forward,  nor  too  far 
ait :  thus  it  will  be  readily  feen,  that  all  the  weightier  part 
of  the  cargo  fliould  be  placed  as  near  the  mid(hips  as  pof- 
fible,  ftowing  the  lighter  part  of  the  cargo  uppermoft,  alfo 
at  the  fore-part  of  the  veflel,  and  like  wife  clofe  aft :  hence,  if 
the  veffel  be  judiciouily  ftowed,  (he  will  neither  roll  nor  pitch 
heavily,  and  will  be  enabled  to  carry  a  good  fail  and  ply  well 
to  windward,  efpecially  if  due  regard  has  been  paid  to  thefe 
qualities  in  the  conftru6iion  of  the  veffel.     See  Ballast. 

Stowage  Room^  in  Hop  Management^  the  apartment  Qr 
place  conilru£ked  for  receiving  and  containing  the  hops,  after 
they  have  been  dried,  until  they  are  ready  or  in  proper  coo- 
ditioo  for  bagging.  It  has  a  fuitable  hole  made  in  foaie 
part  of  the  floor,  round  which  a  frame  of  wood  is  placed, 
ib  as  to  exadUy  fit  the  mouths  of  the  bags,  which  are 
fecurdy  fixed  all  round  to  it,  for  the  convenience  of  ftow- 
ing the  hops  into  them.     See  Hop. 

STOWE,  in  Geography  f  a  pariih  in  the  county  of  Buck- 
ingham, Enffland,  three  miles  N.W.  of  the  county-town,  is 
noted  for  the  magnificent  feat  of  the  marquis  of  Bucking- 
ham. Peter  Temple,  efq.  was  the  firft  et  the  family  who 
fettled  at  Stowe  in  the  year  1554,  and  who  ere^ed  a  manfion 
on  the  eftate ;  but  this  was  take^  down  and  rebuilt  by  fir 
Richard  Temple,  K.  B.,  who  died  in  1697.  His  ion,  lord 
Cobham,  enlarged  the  manfion  by  building  a  new  front,  and 
adding  two  wings ;  but  the  late  marouis  of  Buckingham, 
and  his  father,  earl  Temple,  made  ftul  greater  alterations 
and  improvemenU  at  this  place.  The  whole  front,  of  re- 
gular and  uniform  architedure,  noW  extends  916  feet,  of 
which  the  centre  is  454  feet.  It  confifts  of  a  centre,  or 
body,  with  two  wings,  conne^ed  by  apartments.  A  flight 
of  31  fteps  leads  to  the  grand  faloon,  an  oval  apartment, 
do  Feet  by  40,  furrounded  by  Scadiola  colunms,  imitative  of 
Sicilian  jafper.  The  pannels,  cornice,  and  dome,  are  all 
adorned  with  fculpture  and  other  ornaments,  to  produce  a 
Ibfendid  effe^.  A  ftate  drawing-room,  50  feet  by  32  ;  a 
ftate  gallery,  70  feet  by  25  ;  a  library  \  and  feveral  drawing 
looms,  eating-rooms,  Sec.  conftitute  the  principal  floor. 
A  library,  fitted  up  to  receive  Saxon  MSS.  and  old  litem- 
lure,  has  recently  been  formed  here  from  the  defigns  of 
Joha  Soane,  efq.  Moft  of  the  apartments  are  enriched 
with  pidures,  and  fitted  up  in  a  fplenchd  ftyle.  The  gardens 
or  pkafure-grounds  of  Stowe  are,  however,  more  cele- 
brated than  the  manfion :  they  confift  of  400  acres,  and 
prefent  a  great  variety  of  furface,  fcenery,  and  obje£b.  In* 
fome  places  they  difplay  bold  fwella,  witn  narrow  and  wind- 
ing vallies ;  the  principal  of  which  is  filled  with  a  broad  and 
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pellucid  lake,  tn  ode  part  this  forms  a  cafcade,  and  over  it 
18  a  palladian  bridge.  In  difiierent  parts  of  thefe  gardens  are 
feverad  ornamental  building^,  confifiMng  of  temples,  colamns» 
arches,  &c.  The  beauties  and  charaaeriftic  features  of  this 
juftly  noted  feat  have  been  extolled  in  the  pOctry  of  Weft, 
Pope,  and  Hammond ;  and  are  fully  defcribed  in  an  ockavo 
volume,  publifhed  in  1797,  entitled  <<  A  Defcription  of  the 
Houfe  and  Gardens  of  Stowe,"  with  thirty-three  plates;  meft 
of  which  were  drawn  and  engraved  in  a  tafteriil  ftyle  by 
T.  Midland.  An  account  of  it  is  alfogiven  in  tne  firft 
volume  of  the  Beauties  of  England  and  Wales. 

STOWEY,  Nether,  a  fmall  market-town  in  the  hun« 
dred  of  Williton  and  Freemanors,  in  the  county  of  Somerfet, 
England,  is  fituated  eight  miles  W.N.W.  from  Bridge* 
water,  and  149  miles  W.  from  London,  at  the  foot  of 
Quaatock  hills,  on  the  banks  of  a  rivulet,  which  pafiinK 
through  Fiddington,  falls  into  the  Bridgewater  nver  at 
Combwick.  The  town  confifts  of  three  ftreets,  and  wai 
returned  to  parliament,  in  the  year  181 1,  as  containing  il^ 
houfes,  occupied  by  620  perfona.  A  weeklv  market  it 
held  on  Tuefdays,  and  an  annual  fair  for  cattle.  Here  if 
a  fmall  market-crofs,  of  an  oftangular  form,  ftandinff  on 
eight  fmall  round  pillars,"  with  a  dock,  and  a  bell,  which  is 
ulually  rung  to  proclaim  the  commencement  of  divine  fer« 
vice,  as  the  church  ftands  a  quarter  of  a  mile  from  the 
town.  <<  Stowey  is  a  reputed  borough,  the  inhabitanta 
whereof  ancientlv  held  their  houfes  and  lands  of  the  caftle 
by  burgage*  The  caftle  ftood  on  a  hill  to  the  weftward 
of  the  town,  and  near  it  was  a  church  dedicated  to  St* 
Michael ;  but  both  are  now  ruined,  fo  that  no  veftiget  remain 
of  either  but  the  caftle-ditch ;  the  fcite  of  the  caftle  being 
pafture-ground."  The  prefent  church,  St.  Mary's,  is  a 
fubftantial  edifice,  having  at  the  weft  end  an  embattled 
tower  70  feet  in  height,  with  a  turret  at  one  corner.  CoU 
linfon's  Hiftory  of  Somerfetfliire,  voL  iii.  4to. 

STOW-MARKET,  a  town  in  the  hundred  of  8tow» 
and  county  of  Suffolk,  England,  is  feated  at  the  junftios 
of  three  rivulets,  which  form  the  river  Gipping.     In  1801 
it  contained^  according  to  the  parliamentary  report,  283 
houfes,  and  1761  mhabitanU;  and  by  the  report  of  181 1« 
thefe  appear  to  have  increafed  to  2006  perlons,  and  401 
houfes.     Stow-Market  is  certainly  a  flourifliing  town,  and 
contains  many  handfome  houfes,  efpecially  near  the  market* 
place.     The  church  is  a  fpacious  and  beautiful  buildings 
with  a  fquare  tower,   furmounted  by  a  fteeple  120  feet 
high,  which,  though  of  wood,  has  a  light  and  neat  ap- 
pearance.    In  this  church  are  interred  feveral  of  the  Tyrra 
family,  of  Gipping-Hall,  in  this  hundred.     Here  ia  aUa 
the  monument  of  Dr.  Young,  once  vicar  of  this  place,  and 
tutor  to  the  immortal  Milton.     The  contiguous  parifli  of 
Stow-Upland,  which  has  neither  church  nor  chapel,  is  now 
confolidated  with  Stow-Market ;  but  they  have  ftill  diftinft 
officers  for  each*  parifh.  .«• 

The  county,  meetings  for  Suffolk  are  chiefly  held  ia  thia 
town ;  and  here  is  a  manufafiure  of  facking,  ropes,  twioc^ 
and  hempen,  which  has  fucoeeded  that  of  ftufis  and  bom* 
bazeens.     Being  well  fituated  for  the  barley  trade,   the 
market  of  this  town  is  much  frequented  by  the  faimers,  and 
much  bufinefs  is  done  in  the  malting  line.    A  principal 
fource  of  the  profperity  «f  Stow-Market  is  the  navigable 
canal  from  this  place  to  Ipfwich,  which  was  opened  in  1793* 
It  is  fixteen  miles  in  length,  and  has  fifteen  locks,  eacia 
fixty  feet  long,  and  fourteen  wide  i  three  of  thefe  are  bual^ 
with  timber,  and  twelve  with  brick  and  ftone.    The  total 
expcnce  of  this  undertaking  was  26,sBo'-    Indepen^uUy  ^af 
its  utility,  this  canal  ia  an  ornament  to  the  town.    There  aire 
about  150  acres  of  hop.planUtions  b  thia  neighbourhood 
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An  old  manfion-houfc,  called  Abbot*s-HalI,  together  with 
the  manor  of  Stow-Market,  were  given  by  king  Henry  II. 
to  the  abbey  of  St.  Ofyth,  in  Effex  ;  but  was  granted, 
58  Henry  VIIL,  as  part  of  the  pofiefiion  of  that  mo- 
Tiattery,  to  Thomas  Darcie.  The  houfe  of  induftry  for 
the  hundred  of  Stow  Itands  on  an  eminence,  about  a  mile 
from  the  town.  It  has  rather  the  appearance  of  a  gentle- 
man's feat  than  of-  a  receptacle  for  paupers.  It  was 
credled  at  an  expence  of  more  than  12,000/.)  and  was 
opened  in  1781. 

Buxhall,  near  Stow-Market,  was  the  birth-place  of  fir 
•William  Coppinger,  lord  mayor  of  London  in  15 12.  At 
his  death,  he  bequeathed  half  of  his  large  property  to 
charitable  purpofes  ;  the  other  half  was  devifed  to  his  rela- 
tions. Finfborough-Hall,  hi  the  parifh  of  Great  Finf- 
borough,  was  built  in  1795,  ^Y  ^^^  prefent  proprietor  and 
lord  of  the  manor,  Roger  Fettiward,  efq.  An  embowered 
walk  leads  behind  the  hall  to  the  church,  which  contains 
fev'eral  monuments  of  the  Wollafton  family,  formerly  pro- 
prietors of  Finfborough ;  and  particularly  one  to  the  me- 
mory of  William  Woffailon,  author  of  the  "  Religion  of 
Nature  delineated,'*  who  refided  and  is  interred  here.  He 
was  born  in  1659,  at  Coton  Clanford,  in  Staffordfhire, 
and  died  in  1724. 

The  hamlet  of  Gipping  derives  its  name  from  its  fituation 
near  the  fource  of  one  of  thofe  fprings  that  form  the  river 
Gipping.  It  was  once  the  feat  of  the  ancient  family  of 
Tyrrel,  whofe  refidence,  Gipping-Hall,  is  now  held  by 
fir  John  Shelly,  bart.  Haughley  was  formerly  a  market- 
town,  out  of  the  ruins  of  which  Stow  feems  to  have  rifen. 
Near  the  church  ftand  the  remains  of  a  very  ftrong  caftle, 
conje£tured  to  have  been  built  by  the  Saxons.  The  figure 
of  the  building  approaches  to  a  fquarc,  fortified  with  a 
deep  ditch,  or  moat ;  and,  except  on  the  north  fide,  a  pro- 
portionable rampart,  ftill- entire.  Towards  the  north,  upon 
a  high  artificial  hill,  of  iteep  afcent,  and  alfo  furrounded 
with  a  deep  moat,  Hood  the  keep ;  of  which  the  founda- 
tion, now  remaining,  is  very  thick,  and  apparently  circular. 
On  the  weft  fide,  a  large  oblong-fquare  fpace  feems  to  have 
contained  fomc  outwork  of  the  cafUe.  The  ground  oc- 
cupied, or  inclofed  by  all  thefe  works,  exceeds  feven  acres. 
The  manor  and  park  of  Haughley  formerly  belonged  to 
Charles  Brandon,  duke  of  Suffolk ;  from  whom  they  de- 
volved by  purchafe,  or  exchange,  to  the  crown  ;  and  were 
afterwards  granted  to  fir  John  Sulyard,  of  Wetherden. 
The  manor  is  very  cxtenfive,  and  the  lord  formerly  pof- 
fefi'ed  a  power  of  trying  all  caufes  in  hfs  own  court  of  oyer 
and  terminer.  Beauties  of  England  and  Wales,  vol.  xiv. 
Suffolk,  by  F.  Shoberl. 

STOW-ON-THE-WOLD,  a  market-town  and  parifh 
in  the  hundred  of  Wcfftminlter,  and  county  of  Gloucefter, 
England,  is  irregularly  built  on  the  fummit  of  a  high  hill, 
the  bafe  of  which  is  about  three  miles  in  diameter.  From 
this  elevated  fituation  it  is  generally  faid  to  want  three  ele- 
ments out  of  the  four ;  fire,  earth,  and  water :  air  it  pof- 
feffes  in  plenty,  and,  though  uncommonly  Iharp,  it  is 
reputed  to  be  very  healthful.  Water  is  fcarce,  especially 
fince  the  decay  of  an  horizontal  wind-mill  at  the  north  end 
of  the  town,  which  formerly  raifed  it  from  a  very  deep  well, 
and  forced  it  through  pipes  to  the  houfes.  The  charter 
for  the  market  was  granted,  in  the  fourth  year  of  Ed- 
ward III.,  to  the  abbey  of  Evefham,-  by  which  eftablifli- 
ment  fome  part  of  the  manor  was  held  in  the  time  of  Edward 
the  Confeffor ;  and  within  a  century,  it  had  obtained  pof- 
feflion  of  the  remainder.  The  manor  now  belongs  to  Ed^ 
mund  John  Chamberlayne,  efq.,  a  defcendant  of  a  refpedlable 
£imily  of  Norman  extraction,  who  fettled  in  the  hamlet  of 
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Maugerfbury,  on  the  eaft  fide  of  Stow,  in  the  time  of 
queen  Elizabeth ;  and  one  of  whom,  Edmund  Chamber' 
layne,  efq.,  was  (heriff  of  this  county  in  the  3[9th  year  of 
that  fovereign. 

The  church  is  a  well-built  edifice,  apparently  the  work- 
manfhip  of  different  periods  during  the  fourteenth  and 
fifteenth  centuries.  It  confifts  of  a  nave,  aiOes,  and  chancel^ 
with  an  embattled  tower  on  the  louth  fide,  81  feet  in 
height,  which,  from  its  lofty  fituation,  corfiitutes  a  prin- 
cipal objeA  through  a  circumference  of  many  miles.  The 
arches  are  pointed,  ajid  fupported  by  clullered  pillars. 
At  the  eaft  end  is  a  rich  window  of  quatrefoils  ;  and  at  the 
weft  end  a  window  of»  ovals,  with  two  trefoils  in  each. 
Several  monuments  and  infcriptions,  to  the  memory  of  the 
Chamberlaynes,  are  contained  in  this  edifice ;  and  in  the 
midft  of  the  chancel  is  a  large  altar-tomb,  in  remembrance 
of  Duke  Haftings  Keyt,  of  Ebington,  an  officer  on  the 
part  of  Cliarles  I.,  who  died  in  the  year  1645.  His  effigy 
in  armour  is  engraved  on  the  flab  which  covers  the  tomb. 

The  principal  charitable  inftitutions  are  an  alms-houle 
for  nine  poor  perfons,  and  a  free-fchool ;  both  fituated  on 
the  fouth  fide  of  the  church-yard.  The  former  was  founded 
under  the  will  of  William  Cheftre,  dated  as  early  as  the 
fixteenth  of  Edward  IV.  Ailmere,  or  Ethalmere,  earl  of 
Cornwall  and  Devon,  in  the  tenth  century,  the  reputed 
founder  of  the  original  church  in  this  town,  is  alfo  faid  to 
have  eredled  an  hofpital  here,  which  Rudder  mentions  a$i 
being  yet  charged  in  the  Firft-fruits  office  with  the  annual 
fum  of  13J.  4^?.  The  population  of  &!ow,  as  returned 
under  the  ad^  of  181 1,  amounted  to  1188  ;  the  number  of 
houfes  to  264 :  the  latter  are  mollly  low,  and  built  with 
ftone,  and  have  generally  a  very  ancient  appearance.  The 
principal  manufadure  is  that  of  (hoes. 

At  Adlettrop,  or  ^delfthorp,  about  three  miles  eaft  of 
Stow,  is  the  feat  of  James  Henry  Leigh,  efq.,  a  lineal 
defcendant  of  fir  Thomas  Leigh,  to  whom  the  manor, 
which  had  previoufly  belonged  to  the  abbey  of  Eveftiam, 
was  granted  in  the  vear  1554.  The  manfion  is  a  very  an- 
cient building,  but  has  been  much  enlarged,  and  otherwife 
improved.  The  pleafure-grounds  have  been  laid  out  by 
Mr.  Repton.  About  three  miles  fouth  of  the  town  is  an  old 
encampment,  called  Income-camp. — Beauties  of  England 
and  Wales,  vol.  v.  by  J.  Britton  and  E.  W.  Brayley. 

STOW  RE,  in  Rural  Economy^  a  term  fignifying  a 
round  of  a  ladder ;  a  hedge-ilake ;  alfo  the  ftaves  of  the 
fides  of  a  waggon,  in  which  the  eave-rings  are  faftened. 
It  alfo  fignifies  a  ftaff  or  round  ftick,  fuch  as  a  tuck  or 
rack  ftaff. 

STOWS,  in  Mtntngy  are  feven  pieces  of  wood,  fet  upon 
the  furface  of  the  earth,  faftened  together  with  pins  of 
wood.     See  Spindle. 

STRABANE,  \nGeographyy  a  poft-town  of  the  county 
of  Tyrone,  Ireland,  fituated  on  the  river  Mourne.  It  is  a 
flourifhing  town,  and  has  a  good  market  for  many  articles^ 
efpecially  linen  cloth.  Its  canal,  conne6ting  it  with  the 
navigable  river  Foyle,  is  a  principal  caufe  of  us  profperity, 
which  is  daily  increafing.  Strabawe,  before  the  union,  was 
reprefented  in  parliament.  It  is  loi  miles  N.N.W.  from 
Dublin. 

Strabane,  two  townfhips  of  Pennfylvania,  one  in 
Adams*  county,  the-  other  in  that  of  Waihington ;  the 
latter  containing  2395  inhabitants. 

STRABISMUS,  2:Tf«^io-|Ltoj,  in  Medscim.   See  Squint- 

INO. 

ST R ABO,  in  Biography^  a  celebrated  geographer,  was 
born  at  Amafia,  a  city  of  Pontus,  but  in  what  year  we 
cannot  afcertaiot    From  his  acquaintance  with  €•  Gallusy 
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prefer  of  Egfypt,  and  from  his  having  compofed  his  geo- 
graphy in  the  fourth  year  of  the  emperor  Tiberius,  we  may 
infer  that  he  flourifhed  in  the  century  B.C. ;  and  Blair 
afiigrns  his  death  to  the  year  25  before  the  commencement 
of  the  ChriiUan  era.  It  appears  that  he  (ludied  grammar 
and  rhetoric  at  Nyffa,  and  that  he  was  inftnidied  in  the 
principles  of  the  various  fedU  of  philoiophers  in  feveral  of 
the  moit  celebrated  fchools  of  Ada.  He  owns  himfelf  a 
Stoicy  and  he  followed  their  dogmas.  Of  the  general 
courfe  of  his  life  little  is  known ;  but  he  appears  to  have 
been  a  great  traveller,  and  to  have  vifited  molt  of  the 
countries  which  he  defcribes.  Befides  his  Geography, 
contained  in  feventeen  books,  which  was  written  in  his  ad- 
vanced age,  and  which  is  highly  valued,  he  was  the  author 
of  fome  hidorical  works,  which  have  been  loit.  His  Geo- 
graphy, though  fince  the  time  in  which  he  lived  it  mud  be 
imp^rfe^  and  erroneous  in  various  particulars,  is  very  ufefui 
for  the  illuftration  of  the  hiitory  and  writings  of  the  an- 
cients ;  more  efpecially  as  he  interfperfes  many  philofophical 
remarks,  which  indicate  a  cultivated  mind,  and  many  fhort 
narratives,  which  ferve  to  extend  our  acquaintance  with  the 
hiftory  and  antiquities  of  remote  periods. 

Several  editions  of  a  Latin  verfion  of  Strabo  appeared 
•before  the  Greek  text  was  printed.  Of  the  Greek  and 
Latin  editions,  .the  firft  that  claims  commendation  for  its 
erudition  was  that  of  If.  Cafaubnn,  fol.  Genev.  1587,  and 
Paris,  1620.  That  of  Janfon  ab  Almeloveen,  cum  notis 
variorum,  Amd.  2  vols.  fol.  1707,  is  much  edeemed, 
though  not  very  correft.  An  Oxford  edition  has  lately 
appeared,  under  the  infpe6lion  of  Mr.  Falconer.  Fabr. 
£ibl.  Grsec.     Gen.  Biog. 

Strabo  frequently  mentions  mufic,  and  the  illudrious 
mulicians  of  antiquity,  with  great  refpe^.  He  places 
Zeno  at  the  head  of  all  fcience ;  and  fays,  that  the  prin- 
cipal invention  of  the  poet  does  not  confid  in  teaching,  but 
in  delighting  man>kind.  Whereas,  according  to  the  more 
ancient  fages,  poetry  was  a  firft  philofophy,  which  con- 
ducted youth  through  a  pleafant  path  to  prudence,  mo- 
rality, manners,  human  anedlions,  and  focial  laws;  while 
the  modems  of  our  times  (adds  Strabo)  fay,  that  wifdom 
is  only  to  be  found  among  poets :  on  which  account,  the 
cities  of  Greece  teach  poetry  to  youth  before  all  other 
things,  not  only  for  pleafure,  but  as  a  ufefui  and  virtuous 
difcipline.  in  the  fame  manner,  muficians,  while  they 
are  teaching  to  (ing  and  play  on  inftruments,  making  this 
faculty  a  profcilion,  are  called  mafters,  and  corredlors  of 
manners.  And  this  was  not  only  the  opinion  of  Pytha- 
goras, but  is  manifedly  demonftrated  by  Ariftoxenue  ;  and 
ror  this  reafon  Homer  placed  a  mufician  over  Clytemnedra, 
as  a  guardian  and  guide  of  her  condud.  All  this  has  been 
copied  from  Strabo  by  Athenaeus,  1.  i.  c.  17. 

But  though  a  grave  and  folid  writer,  and  a  Stoic,  Strabo 
has  related  a  dory  in  his  fourteenth  book,  which  throws 
a  ridicule,  not  only  on  an  eminent  individual  mufician,  but 
on  the  pretended  lovers  of  mufic. 

He  fays  that  in  Greece,  near  Bargilia,  on  the  fea-coad, 
there  was  a  market-town  in  a  barren  country,  in  which  the 
inhabitants  fubfifted  chiefly  on  fifh ;  and  a  great  performer 
on  the  cithara  paffing  that  way,  widied  to  difplay  his  talents 
in  public.  On  notice  being  given,  the  inhabitants  aiiembled 
in  ffresLt  crowds  to  hear  him.  But  foon  after  he  had  begun 
-to  perform,  on  hearing  the  fifh-market  bell,  the  audience 
baftened  away,  and  left  the  citharadid  only  one  folitary 
perfon  behind,  who  had  not  heard  the  bell,  for  he  was  deaf. 
The  mufician  complained  of  his  ill-treatment,  but  finidied 
by  faying  to  the  remaining  gentleman,  **  Kind  fir  i  I  thank 
yoa  for  your  politenefs,  in  ftaying  after  all  the  red  had  left 


me ;  but  I  perceive  that  you  are  a  man  of  tafte,  a  true  lover 
of  mufic,  and  did  not  run  away  in  the  midft  of  my  per* 
formance,  merely  bccaufe  the  fifh-bell  rung.'* — "  What  do 
you  fay  ?  Why,  has  it  rung  ?"  demands  the  deaf  gentle* 
man :  and  the  performer  anfwering  in  the  affirmative— 
<<  Oh,  then,  I  widi  you  a  good  day,  fir ;"  and  hadened  to 
the  market  as  fad  as  he  could. 

STRABRAGY,  in  Geography^  a  bay  on  the  north 
coad  of  Ireland,  in  the  peniiilula  of  Inidiowen,  and  county 
of  Donegal.  It  is  fouth  of  Malin  head,  and  the  village  of 
Malin  is  fituated  on  it. 

STRACAIA,  a  town  of  Walachia ;  1 8  miles  N.W.  of 
Krajova. 

STRADA,  Famiano,  in  Biography ^  a  celebrated  Ita- 
lian Writer,  born  at  Rome  in  1572,  who  entered  into  the 
fociety  of  Jefus  in  1592,  and  became  profefTor  of  eloquence 
in  the  Roman  college,  where  he  refided  till  his  death  in  1659. 
His  mod  famous  work  was  a  •*  Hidory  of  the  Wars  in  the 
Low  Countries,"  in  Latin,  confiding  of  two  decades:  the 
fird,  comprifing  the  events  from  the  death  of  Charles  V.  to 
the  year  1573,  and  publifhed  in  1652  ;  and  the  fecond,  as 
far  as  1590,  publidied  in  1647.  ^trada's  work  was  criti- 
cifed  with  fome  feverity  by  cardinal  Bentivoglio ;  and  it  is 
allowed  to  have  been  more  the  produ^ion  of  a  rhetorician 
than  of  an  impartial  and  correal  hidorian.  The  dyle,  how- 
eVer,  is  animated,  and  the  language  pure,  though  defeftive 
in  the  good  tade  of  fome  other  modern  Latinids.  It  was 
attacked  with  virulence  by  Gafpar  Scioppius,  in  his  *<  In- 
famia  Famiani  Stradae,"  which  injured  his  own  reputation 
more  than  that  of  the  hidorian. 

The  "  Prolufiones  Academics"  of  Strada,  containing 
various  difi'ertations  on  literary  fubje6ts,  is  an  ingenious  and 
elegant  performance,  particularly  admired  for  its  imitations 
of  the  mod  celebrated  Latin  poets.  Addifon  pronounces 
this  effufion  to  be  <<  one  of  the  mod  entertaining,  as  well  as 
the  mod  jud  pieces  of  criticifm  he  had  ever  read  ;"  and  he 
has  made  it  the  iubie^t  of  three  papers  in  the  Guardian. 
Tirabofchi.     Gen.  £iog. 

Strada,  or  Stradanus,  an  eminent  painter  of  a  good 
family,  was  born  at  Bruges  in  the  year  1536 ;  and  after  du- 
dying  in  his  own  country,  vifited  Italy  for  further  improve- 
ment. At  Florence  he  was  employed  in  fome  confiderable 
works,  and  thence  he  went  to  Rome,  where  he  painted  at 
the  palace  of  Belvidere  in  concert  with  Dan.  da  Volterra 
and  Fr.  Salviati.  In  compliance  with  the  invitation  of  Don 
John  of  Audria,  he  vifited  Naples,  and  accompanied  his 
patron  to  Vienna,  where  his  pencil  was  employed  in  com- 
memorating that  great  officer's  military  exploits.  He  after- 
wards fixed  liis  refidence  at  Florence,  where  he  bec.ame  the 
head  of  the  Florentine  academy  of  painting  ;  and  he  died  in 
1604.  Befides  hidory-picces,  he  painted  animals,  huntings) 
and  battles,  in  a  noble  dyle,  with  good  drawing,  and  an 
agreeable  tone  of  colouring.  Although  he  may  be  confi- 
dered  as  a  competitor  in  a  variety  of  refpedls  with  the  cele- 
brated artids  of  his  time,  he  could  never  dived  himfelf 
wholly  of  the  Flemidi  tade  which  he  had  imbibed  in  his 
youth.     Many  of  his  pieces  are  engraved.     Pilkington. 

Strada,  Anna  Maria  del  Po,  an  opera-finger,  feleded 
and  brought  into  England  from  Italy  by  Handel  himfelf, 
who  went  thither  in  1728,  after  the  diil'olution  of  the  Royal 
Atademy,  to  engage  a  new  company  of  fingers,  in  order  to 
fet  up  for  himfelf  againd  the  nobility  and  gentry,  his  oppo^ 
nents,  who  had  likewife  formed  a  feparate  company.  The 
Strada,  we  find,  was  a  native  of  Bergamo,  in  the  Venetian 
date,  who  had  worked  her  way  to  Naples,  where,  in  1725, 
die  performed  the  part  of  fird  woman  in  the  ferious  opera  ; 
and  in  the  autumn  of  1729  arrived  in  England,  where  die 
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was  aaaounced  in  Handel's  advertifemeat  among  tlie  other 
fingers  of  his  troop  in  the  following  manner :  *^  Signora 
Stradai  who  hath  a  very  fine  voice,  a  perfon  of  fingular  me- 
rit." This  finger  had  many  prejudices  to  combat  on  her 
firft  arrival  in  this  country  :  the  enemies  of  Handel  were  of 
courfe  unwilling  to  be  pleafed  with  any  part  of  the  enter- 
tainment he  had  provided  for  the  public ;  the  abilities  of 
Cuzzoni  and  Fauftina  had  taken  pofleffion  of  the  general 
favour ;  and  Strada's  perfonal  charms  did  not  ai&it  her  much 
in  conciliating  parties,  or  difpofing  the  eye  to  augment  the 
pleafures  of  the  ear  ;  for  (he  had  to  little  of  a  Venus  in  her 
appearance,  that  Ihe  was  ufually  called  the^^.  However, 
by  defirrees  (he  fubdued  all  their  prejudices,  and  fung  herlelf 
into  favour,  particularly  with  the  friends  of  Handel,  who 
ufed  to  fay,  that  by  the  care  he  took  in  compofing  for  her, 
and  his  inftru&ions,  from  a  coarfe  finger  with  a  ane  voice, 
he  rendered  her  equal  at  lead  to  the  firft  performer  in 
Europe. 

She  firft  appeared  in  the  opera  of  <<  Lotharius ;"  and  in 
examining  the  original  fcore,  her  firli  air,  *^  Quel  cor  che 
mi  donani,"  feems  chiefly  calculated  to  difplay  her  fine  and 
brilliant  (hake,  for  which^there  are  more  than  thirty  occafions 
given  in  the  courfe  of  the  fong. 

The  Strada  performed  for  Handel  at  Oxford,  in  the  ora- 
torio of  Athalia,  and  in  his  three  firft  oratorios  that  were 
publicly  performed  in  London.  She  left  England  m 
1 741,  and  returned  to  Italy,  learing  behind  her  great,  and, 
we  believe,  well-merited  fame,  for  tne  accuracy  and  fpirit  of 
her  performance. 

STRADAN,  in  Geogre^byy  a  town  of  Pruffia,  in  the 
province  of  Oberland  ;  3  miles  N.  W.  of  Eylau. 

STRADANNEN,  a  town  of  Pruflia  ;  6  miles  N.  of 
Lick. 

STRADAUN,  a  town  of  Pruffia,  in  Natangen ;  9 
miles  S.W.  of  Marggrabowa. 

STRADBALLY,  a  poft-town  of  Ireland,  in  the 
Queen's  county,  on  the  mail-coach  road  to  Cork,  by  way 
of  Ca(hel.  There  is  a  charter-fchool  here  for  50  boys,  and 
the  town  is  neat,  and  tolerably  flouri(hing.  It  is  39  miles 
S.S.W.  from  Dublin. 

STRADELLA,  Alessandro,  of  Naples,  in  Bicgra- 
phy^  was  not  only  an  excellent  compofer  of  the  Xeventeenth 
century,  but  a  great  performer  on  the  violin,  and  befides 
thefe  qualifications,  he  was  pofl*efied  of  a  fine  voice,  and  an 
exquifite  manner  of  finging.  His  compofitions,  which  are 
all  vocal,  of  which  we  are  in  pofieffion  of  many,  and  have 
examined  a  great  number  more  in  other  collections,  feem  fu- 
perior  to  an^^  that  were  produced  in  the  latl  century,  except 
by  Cariifimi;  and,  perhaps,  if  he  had  enjoyed  equal 
longevity,  he  would  have  been  inferior  in  no  refped  to  that 
great  mufician. 

Though  it  has  been  f^id  by  Bourdelot,  in  his  <«  Hiiioire 
de  la  Mufique,"  torn.  i.  p.  41.  and  by  others  after  him,  that 
Stradella  was  engaged  by  the  republic  of  Venice  to  compofe 
for  the  opera  in  that  city ;  it  does  not  appear  by  the  correal 
and  reflrular  lift  of  the  mufical  dramas  pmormed  at  Venice 
from  the  year  1637  to  1730,  that  an  opera,  or  any  part  of 
an  opera,  of  his  compofition,  was  ever  performed  in  that  city. 
Nor  does  his  name  occur  as  a  dramatic  compofer  for  any 
other  part  of  Italy,  in  the  <<  Drammaturgia"  di  Lione 
AUacci,  augmented  and  continued  to  the  year  1755*  His 
compofitions  are  chiefly  mifceUaneous,  confifting  of  fingle 
fongs,  cantatas,  duets,  trios,  and  madrigals  of  four  ^nd 
five  parts.  One  opera,  and  one  oratorio,  include  the  whole 
of  lus  dramatic  mufic,  facred  and  fecular,  which  we  have 
been  able  to  find. 

This  mufidaoi  probably  atanearly  period  of  his  life,  having 
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acquired  great  reputation  at  Venice  by  his  talents,  was  cAr 
ployed  bv  a  noble  Venetian  to  teach  a  young  lady  of  a  noUe 
Roman  ramily,  named  Hortenfia,  to  fing.  Tlus  lady,  on 
whom  nature  had  beftowed  a  beautiful  perfon  and  an  exquifite 
voice*  notwithftanding  her  illuftrious  birth,  haring  bc«n  fe- 
duced  from  her  friends,  had  fubmitted  to  live  with  this  Ve- 
netian in  a  criminal  manner, 

Hortenfia's  love  for  mufic,  and  admiration  of  the  talents 
of  her  inftru6lor,  by  frequent  accefs,  foon  gave  birth  to  a 
paffion  of  a  different  kind  ;  and,  like  Heloifa,  ihe  £<>und« 
that  though  at  firft 

Guiltlefs  (he  gaz'd,  and  liften'd  while  he  fung. 
While  fcience  flowed  feraphic  from  his  tongue  • 
From  lips  like  his  the  precepts  too  much  move. 
They  mufic  taught — ^but  more,  alas !  to  love  t 

and  accordingly  (he  and  her  mailer  became  mutually  ena- 
moured of  each  other.  Before  their  fecret  was  difcloled,  of 
which  the  confequences  might  have  been  equally  fatal  to 
Stradella  with  thofe  which  followed  the  difcovery  of  Abe- 
lard's  paifion,  they  agreed  to  quit  Venice  together,  and  fly 
to  Naples  ;  and  after  travelling  in  the  moft  fecret  ouuiner 
pofiible,  they  arrived  at  Rome  in  their  way  to  that  city. 
The  Venetian  feducer,  on  difcovering  their  flight,  deter- 
mined to  gratify  his  revenge  by  having  the^  anafiinated  in 
whatever  part  of  the  world  they  could  be  found ;  and 
having  engaged  two  defperate  ruffians  to  purfue  them,  by  a 
large  fum  of  ready  money,  and  a  promife  of  a  ftill  greater 
reward  when  the  work  was  accomplifhed,  they  proceeded 
diredly  to  Naples,  the  place  of  Stradella's  nativity,  fup- 
pofing  that  he  would  naturally  return  thither  for  fheitetj 
preferably  to  any  other  part  of  Italy.  But  after  feeking  him 
in  vain  for  fome  time  in  that  city,  they  were  informed  that  he 
and  the  lady  were  ftill  at  Rome,  where  (he  was  regarded  as  his 
wife.  Of  this  they  communicated  intelligence  to  their  em- 
ployer, affuring  him  of  their  determination  to  go  threugh 
with  the  bufinefs  they  had  undertaken,  provided  he  would 
procure  them  letters  of  recommendation  to  the  Venetiaa 
ambafTador  at  Rome,  to  grant  them  an  afylum  as  footf  aa 
the  deed  (hould  be  perpetrated. 

After  waiting  at  Naples  for  the  necefiary  letters  and  in- 
ftrudions,  they  proceeded  to  Rome,  where,  fuch  was  the 
celebrity  of  Stradella,  they  were  not  long  before  they  dif- 
covered  his  refidence.  But  hearing  that  he  was  foon  to  cod- 
du6k  an  oratorio,  of  his  own  compofition,  in  the  church  of  St. 
John  Lateran,  in  which  he  was  not  only  to  play,  but  to  fing 
the  principal  part ;  and  as  this  performance  was  to  begin  at 
five  o'clock  in  the  evening,  they  determined  to  avail  then- 
felves  of  the  darknefs  of  the  night  when  he  and  his  miftreb 
(hould  return  home. 

On  their  arrival  at  the  church,  the  oratorio  was  begunt 
and  the  excellence  of  the  mufic,  and  its  performance,  joued 
to  the  rapture  that  was  expreiTed  by  the  whole  congregation^ 
made  an  imprelfion  and  foftencd  the  rocky  hearts  even  of 
thefe  favagt  heafU  to  fuch  a  degree,  as  to  incline  them  to 
relent ;  and  to  think  that  it  womd  be  a  pity  to  take  away 
the  life  of  a  man  whofe  genius  and  abilities  were  the  delight 
of  all  Italy  : — ^an  inftance  of  the  miraculoux  powen  of  lao^ 
dem  mufic,  fuperior,  perhaps,  to  any  that  could  be  well  aii^ 
thenticated  of  xh^tuuient. 

Both  thefe  aflaffins  being  equally  affe£ked  by  the  perfOTin- 
ance,  alike  inclined  to  mercy^  and  accofting  him  in  the 
llreet  when  he  quitted  the  church,  after  coauHimenting  him 
upon  his  oratorio,  confeiled  to  him  the  bufinefs  on  which 
they  had  been  fent  by  the  Venetian  nobleman,  whofe  miftrefii 
he  had  ftolen  ;  adding,  that  charmed  by  his  mufic,  they  had 
changed  their  minds ;  and  theoy  adviung  him  and  the  lady 

to 
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to  At  to  (bme  pltce  of  fafety  as  foon  as  poifible,  they  de- 
tcmnned  to  relinquilh  the  reii  of  the  reward  that  was  pro- 
■ufed  them*  and  tell  their  employer  that  Stradella  and  his 
■dftnefa  had  quitted  Rome  tlie  night  before  their  arrival  in 
that  city. 

After  this  wonderful  efcape,  the  lovers  did  not  wait  for 
new  cottnfel  to  quit  Rome,  but  fet  out  that  very  night  for 
Turin,  as  a  place  moft  remote  firom  their  implacable  enemy 
sod  his  emifiaries.  And  the  affaffins  returning  to  Venice, 
told  the  enraged  Venetian  that  they  had  traced  the  fugitives 
to  Turin,  a  place  where  the  laws  being  not  only  fevere,  but 
the  difficultj  of  efcaping  fo  much  grreater  than  in  any  other 
part  of  Italy,  on  account  of  the  garrifon,  they  (hould  de- 
cline any  further  concern  in  the  bufinefs.  This  intelligence 
did  not,  however,  incline  the  offended  nobleman  to  relinquilh 
Us  purpofe,  but  rather  ilimulated  him  to  new  attempts :  he 
therefore  engaged  two  other  aflaflins  in  his  fervice,  procuring 
fior  them  letters  of  recommendation  from  the  abb6  d'Eilrade, 
at  that  time  the  French  ambaflador  at  Venice,  addreffed  to 
the  marquis  de  Villars,  ambaffador  from  France  to  Turin. 
The  abb6  d'Eftrade  requefting,  at  the  defire  of  the  Vene- 
tian ambaflador,  proteQion  for  two  merchants,  who  intend- 
ed to  refide  fome  time  in  that  city,  which  being  delivered  by 
the  new  affaffins,  they  paid  their  court  regularly  to  the  am- 
baflador, while  they  waited  for  a  favourable  opportunity  to 
accompli fli  their  undertaking  with  fafety. 

The  duchefs  of  Savoy,  at  this  time  recent,  having  been 
informed  of  the  fudden  flight  of  Stradella  and  Hortenfia 
fipom  Rome,  and  their  arrival  at  Turin,  and  knowing  the 
danger  they  were  in  from  the  vindidive  fpirit  of  their  enemy, 
placed  the  lady  in  a  convent,  and  retained  Stradella  in  her 
palace,  as  her  maeftro  di  capella.  In  a  fituation  apparently 
lb  fecure,  Stradella's  fears  for  his  fafety  began  to  abate ; 
tiii  one  day,  at  (ix  o'clock  in  the  evening,  as  he  was  walking 
for  the  air  on  the  ramparts  of  the  city,  he  was  fet  upon  by 
two  mfians,  who  each  gave  him  a  flab  on  the  breali  with 
a  dagger,  and  immediately  flew  to  the  houfe  of  the  French 
ambaflador,  as  to  a  fan^uarvr 

The  affault  having  been  leen  by  numbers  of  people  who 
were  walking  in  the  fame  place,  occafioned  fuch  an  uproar 
in  the  city,  that  the  news  foon  reached  the  duchefs,  who 
ordered  the  gates  to  be  (hut,  and  the  affaffins  to  be  demanded 
of  the  French  ambaffador ;  but  he  infifting  on  the  privileges 
granted  to  men  of  his  fundion  by  the  law  of  nations,  re- 
nifed  to  give  them  up.  This  tranfa^ion,  however,  made  a 
great  none  all  over  Italy,  and  M.  de  Villars  wrote  imme* 
diately  to  the  abb^  d'E (trade,  to  know  the  reafon  of  the 
attack  upon  Stradella  by  the  two  men  whom  he  had  recom- 
mended ;  and  was  informed  by  the  abb6,  that  he  had  been 
forprifed  into  a  recommendation  of  thefe  affaffins  by  one  of 
the  moft  powerful  of  the  Venetian  nobility.  In  the  mean 
timcy  Stradella's  wounds,  though  extremely  dangerous,  proved 
not  to  be  mortal,  and  the  marquis  de  Villars  having  been  in- 
formed by  the  furgeons  that  he  would  recover,  in  order  to 
prevent  any  further  difpute  about  the  privileges  of  the 
corps  diplomatique,  fuffered  the  affaffins  tb  efcape. 

Bnt  fuch  was  the  implacability  of  the  enraged  Venetian, 
that  nerer  relinquifliing  his  purpofe,  he  continued  to  have 
Stradella  conftantly  watched  by  fpies,  whom  he  maintained 
in  Turin.  A  year  being  elapfed  after  the  cure  of  his 
woonds,  and  no  frefh  diiturbance  happening,  he  thought 
himfelf  fecure  firom  any  further  attempts  upon  his  Ufe. 
The  dbchefs  regent,  interefting  herfelf  in  the  happinefs  of 
two  perfons  who  had  fuffered  To  much,  and  who  feemed 
bom  for  each  other,  had  them  married  in  her  palace.  After 
^«Hiich  ceremony,  Stradella  having  an  invitation  to  Genoa, 
to  oompofe  an  opera  for  that  oty^  went  thither  with  his  wife. 
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determining  to  return  to  Turin  after  the  earnival ;  but  the 
Venetian  being  informed  of  this  motion,  fent  affaffins  after 
them,  who  watching  for  a  favourable  opportunity,  ruflied 
into  their  chamber  early  one  morning,  and  ftabbed  them  both 
to  the  heart.  The  murderers  having  fecured  a  bark,  which 
lay  in  the  port,  by  inllantly  retreating  to  it,  efcaped  from 
juftice,  and  were  never  heard  of  more. 

This  tragical  event  muff  have  happened  confiderably  later 
than  1670,  the  date  that  has  been  affigned  to  it  by  all  the 
mufical  writers  who  have  related  the  ftory.  For  being  in 
poffeffion  of  the  drama  which  he  fet  for  Genoa  previous  to 
his  murder,  which  is  entitled  **  La  Forza  delP  Amor  pa- 
terno,"  and  dated  Genoa,  1678,  it  appears  that  the  de- 
dication of  this  opera  to  Signora  Terefa  Raggi  Saoli,  was 
written  by  Stradella  himfelf.  And  at  the  condufion  of  the 
editor's  advertifement  to  the  reader  is  the  following  eulogium 
on  the  compofer  of  the  mufic  :  **  Baitando  il  dirti,  che  il 
concerto  di  ii  perfetta  melodia  fia  valore  d'un  Aleffandro, 
cioe  del  fignor  Stradella  riconofciuto  fenza  contraffo  per  il 
primo  Apollo  della  mufica :" — "  Nothing  further  need  be 
offered  in  defence  of  the  work,  than  to  fay  that  it  had  received 
the  advantage  of  the  perfeft  melody  and  harmony  of  an 
Alexander,  that  is,  of  fignor  Stradella,  indifputably  ac- 
knowledged to  be  the  magnus  Apollo  of  mufic.'' 

His  oratorio  of  **  San  Giovanni  Battifla,  i  5,  con  ftro- 
menti,"  which  is  generally  believed  to  have  faved  this  charm* 
ing  compofer's  life,  being  minutely  defcribed,  and  in  a  manner 
reviewed,  in  Burney's  Hiitory  of  Mufic,  vol*  iv.  p.  lo^, 
we  muft  refer  our  curious  readers  to  that  work,  where  a 
confiderable  part  of  this  oratorio  is  printed,  together  with 
a  lift  of  other  excellent  produ^ons  by  this  admirable  mafter, 
preferved  in  different  coUedions  in  our  public  and  private 
libraries  ;  and  the  more  ^we  examine  the  produ6kions  of  this 
gifted  mufician,  the  more  we  are  convinced  that  Purcell 
made  him  his  model ;  not  in  detail,  in  order  to  imitate  bis 
paffages,  but  in  his  general  ftyle  of  compofition.  Purcell 
was  extremely  fond  of  writing  upon  a  ffround-bafe,  a  fpe- 
cies  of  chaconne,  which  the  Italians  caU  i^h  eo/irOtOy  and 
the  French  hqffe-cofUrainte :  and  in  Stradella's  oratorio,  it 
appears  that  more  than  half  the  airs  in  that  admirable  pro- 
dudiion  are  built  upon  a  few  bars  or  notes  of  bafe  perpe- 
tually  repeated.  Purcell  may  have  been  ftimulated  to  exer- 
cife  his  powers  in  fuch  confined  and  difficult  enterprizes  at 
themes,  by  viewing  the  works  of  an  author,  who,  accord- 
ing to  tradition,  was  his  greateft  favourite ;  but  he  has  never 
made  ufe  of  the  fame  ground,  or  feries  of  notes,  in  any  of 
his  numerous  compofitions  of  this  kind :  indeed  Purcell's 
gr(nmd4faffes  are  not  onlv  new^  but  in  general  more  pleafing 
and  difficult  to  treat,  tnan  thofe  of  any  other  compofer  of 
his  time. 

Stradella,  in  Geography^  a  town  of  Italy,  near  the 
Po  ;  9  miles  E.S.E.  of  Pa  via. 

STRAFFORD,  a  townfhip  of  America,  in  Orange 
county,  Vermont,  containing  180c  inhabitants ;  20  miles 
N.N.W.  of  Norwich. 

Strafford,  a  county  of  New  Hampfhire,  watered  by 
branches  of  the  Pifcataqua  and  Memmack,  containing 
41,595  inhabitants.  The  chief  towns  are  Dover  and 
Durham.' 

STRAGNES,  a  town  of  Sweden,  in  Sudermanland ; 
31  miles  W.  of  Stockholm. 

STRAHER,  a  town  of  Scotland,  in  the  county  of  Ar- 
gyle,  fitiiated  on  Loch  Fine,  oppofite  to  tnverary. 

STRAHLSTEIN,  in  Mineralogy,  ASinolite,  Jamefon  ; 
Ampbibole  ASinotCi  Haiiy.  This  mineral  is  claffed  by 
Haiiy  with  hornblende,  on  account  of^the  identity  which  he 
fuppofes  to  exift  in  the  forms  of  the  primitive  cryftals  of 

both: 
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both :  this  identity  is,  however,  denied  by  the  count  de 
Bournon.  Werner  makes  a  diftinA  fpecies  of  ftrablftein, 
which  he  divides  into  fouV  fub-fpecies:  common  aQlnoUte^ 
f/^  aSinoihg,  granular  aSinoiite,  and  afbejious  aSinoltU* 
The  three  former  appear  to  differ  only  in  their  ftrudture ; 
the  latter  more  nearly  refembles  afbeltus. 

The  colour  of  a^linolite  is  principally  leek-j^reen  or  grrafs- 
green,  but  fometimes  olive-green  and  greenifh- white. 

Common  aSinolite,  Geme'merJlrahlJleln,  is  never  regularly  cry  f- 
tallized  :  it  occurs  in  beds  in  rocks  of  gneifs^  mica-flate,  and 
talcous  flate,  and  in  fmall  veins  or  diffeminated  in  trap-rocks. 
It  has  a  divergingly  foliated,  or  promifcuoufly  radiated 
ftrudure,  with  a  double  cleavage,  forming  oblique  angles. 
Its  internal  luftre  is  (hining;  it  is  more  or  lefs  tranflucent  or 
tranfparcnt ;  it  fcratches  glafs,  and  melts  before  the  blow- 
pipe into  a  greyifh-green  or  blackifh  glafs.  The  fpecific 
gravity  of  this  mineral  is  about  3.4. 

^l^J  a3inoKUi  Glafartigerjlrahlftetnf  occurs  maffive  and 
cryflalhzed  in  very  oblique  four-fided  prifms ;  the  edges  are 
generally  truncated.  The  cryftals  are  fmall,  and  moll  fre- 
quently either  divergingly  aggregated,  or  retting  on  each 
other.  In  the  fibrous  varieties,  the  fibres  are  fometimes  pa- 
rallel. The  luftre  is  vitreous,  flightly  inclining  to  pearly. 
The  cryttals  are  tranflucent,  and  very  brittle.  Before  the 
blow-pipe  it  melts  with  difficulty  into  an  opaque,  green- 
coloured  glafs. 

The  conftituent  parts  of  this  mineral,  from  Zillerthal,  in 
the  Tyrol,  as  given  by  Langier,  are 


Silex 

Magnefia 

Alumine 

Lime 

Potafh 

Oxyd  of  iron 

Oxyd  of  mmganefe  - 

Gxyd  of  chrome 

Carbonic  acid  and  water 

Liofs 


50. 
19.25 
0.75 

9-75 
0.50 

11.00 

0.50 

3.00 

5.00 
0.25 


Granular  aSinolite^  Korniger  Jirahlfian^  occurs  maiEve^  in 
large,  coarfe,  and  fmall  granular  diltin£t  concretions,  along 
with  precious  garnet  and  quartz,  in  the  Sanalpe  and  Tainach, 
in  Stiria.  The  luftre  is  fhiningand  vitreous.  The  cleavage 
is  double ;  the  ftrufiure  in  the  dired^ion  of  the  principal 
joint  is  foliated.  The  crofs-fradure  is  fplintery.  It  is  hard 
and  brittle,  and  faintly  tranflucent. 

,  AJbeJlous  aQinolitCy  AJbeJiarttger  firahlfiany  Werner.  Ac- 
tinote  actculatre^  Haiiy.  The  #  colour  is  a  greeni(h-grey, 
which  pafles  into  fky-blue,  and  into  olive-green,  and  yel- 
lowifh-brown  and  liver-brown.  It  occurs  in  diftinft  wedee- 
fhaped  concretions,  compofed  of  acicular  cryftals,  which 
are  diverging  or  radiated.  It  is  opaque,  or  (lightly  tranflu- 
cent on  the  ed^es.  Internally  the  luftre  is  gliitening  and 
pearly.  It  is  loft,  rather  feAile,  and  breaks  with  difficulty. 
The  fpecific  gravity  of  afl)eftou8  aAinolite  is  2,8,  Karften  ; 
according  to  Kirwan,  5J.579.  \t  ipelts  with  difficulty 
into  a  black,  or  dark  green-coloured  glafs.  The  confti- 
tuent parts,  according  to  Vauquelin^  are 

Silex  -  -  47.0 

Lime  -  .  11.3 

Magnefia         -  -  7.3 

Oxyd  of  iron  -  ao«o 

Oxyd  of  manganefe  •  10. 

Lofs  -  •  4.4 

The  variety  of  which  the  analyfis  is  given,  is  compofed  of 
thin,  elaftic  and  flexible  cryftalsy  and  is  called  by  Sauflure 
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hy/Jki*  It  occurs  in  -Norway,  Sweden,  in  the  Hartz,  and 
various  alpine  diftri^is,  in  rocks  of  gneifs,  mica«flate,  aa4 
granular  iime«ftone  :  it  occurs  alfo  near  MaralTon,  in  Com- 
wall.  The  colouring  matter  of  cryftallized  adinolit«  ap« 
pearS)  from  the  analyfis  of  Langier,  to  be  ohrome  :  this  is 
alfo,  in  all  probability,  the  colouring  matter  of  tlie  other 
varieties.  The  hexahedral  prifms.  of  adlinolite  are  com- 
monly of  a  beautiful  green,  imbedded  in  white  talc.  Ac- 
tinolite  occurs  at  Glenelg,  in  Invernefsfhire,  and  in  the  ifle 
of  Sky,  and  difTeminated  in  trap,  in  Shropfhire.  The. 
mineral  with  which  adinolite  or  ftrahlftein  is  molt  likely  to 
be  confounded,  is  thellite  or  epidote.  For  the  diftin^ive 
charaders  of  each,  fee  Thellite. 

STRAIGHT,  Stiieight,  or  Strmi^  in  Hydrography^ 
a  narrow  channel  or  arm  of  the  fea,  fhut  up  between  lands 
on  either  fide,  and  affording  a  paiTage  out  of  one  great  fea 
into  another. 

There  are  three  kinds  of  iireights.  i.  Such  as  join  one 
ocean  to  another.  Of  this  kind  are  the  itreights  of  Ma- 
gellan and  Le  Maire.  2.  Thofe  which  join  the  ocean  to  a 
gulf :  the  iireights  of  Gibraltar  and  Babelmaadel  are  of 
this  kind,  the  Mediterranean  and  Red  fea  being  only  large 
ffulfs.  3.  Thofe  which  join  one  gulf  to  another ;  as  tlie 
Itreight  of  Caffa,  which  joins  the  Palus  Maeotis  to  the  £uxiiie> 
or  Black  fea. 

The  pafTage  of  ftreights  is  commonly  dangerous,  oa  ac* 
count  of  the  rapidity  and  oppofite  motion  of  currents. 

The  moil  celebrated  itreight  in  the  world  is  that  of  Gib- 
raltar, which  is  about  one  hundred  and  thirty  miles  long, 
and  twelve  broad,  joining  the  Mediterranean  fea  with  the 
Atlantic  ocean. 

The  ftreights  of  Magellan,  discovered,  in  1520,  by  F. 
Magellan,  were  ufed  fome  time  as  a  pailage  out  of  the  North 
into  the  South  fea;  but  fince  the  year  i6i6»  that  the 
ftreight  of  Le  Maire  has  been  difcovered,  the  former  has 
been  difufed ;  both  becaufe  of  its  length,  which  is  full 
three  hundred  miles,  and  becaufe  the  navigation  of  it  is. 
very  dangerous,  from  the  waves  of  the  North  and  South 
feas  meeting  in  it  and  clafhing. 

The  ftreight  at  the  entrance  of  the  Baltic  is  called  the 
Sound;  which  fee  :  that  between  England  and  France,  Le 
pas  de  Calais  J  or  the  Channel.  There  are  alfo  the  ftreights 
of  Babelmandel,  of  Weigats,  of  Jelfo,  of  Anian,  of  Da- 
vis, and  Hudfon,  &c. 

Straight  is  alfo  ufed,  in  Geography^  for  an  ifthmus  or 
neck  of  land  between  two  feas  ;  preventing  the  commuQi<^ 
cation  thereof. 

StraighTi  in  the  Manege.  To  part,  or  go  ftraight,  or 
right  out,  is  to  go  upon  a  tread  traced  in  a  ftraight  line* 
When  you  would  pufh  your  horfe  forwards,  make  him  part 
ftraight,  without  traverfing,  or  bearing 'fideways, 

Straiqht  Arches  and  Stairs,     See  the  fubilantives. 

STKAiGHT'Memiered,  called  in  French  droit  fur  les  jamiei. 
Sec  Legs. 

Straight  of  Breadthy  in  Sbtp-Buildingi  that  fpace  be- 
fore and  abaft  dead-fiatt,  in  which  the  fhip  is  of  the  fame 
uniform  breadth,  or  of  the  fame  breadth  as  at  dead-fiatt. 

Straight  Creekt  in  Geography^  a  river  of  America* 
which  runs  into  the  Ohio,  N.  lat.  38°  38'.  W.  long. 
84°  2'. 

STRAIKS,  in  the  Mditary  Art,  are  ftrong  plaits  of 
iron,  fix  in  number,  fixed  with  large  nails,  called^riZfi-iuu^, 
on  the  circumference  of  a  cannon-wheel,  over  the  joints  of 
the  fellows,  both  to  ftrengthen  the  wheel,  and  to  fave  the 
fellows  from  wearing  on  hard  ways  or  ftrects* 

STRAIN,  or  Sprain,  a  violent  extenfionof  thefinevra 
or  tendons  of  fome  mufcle.     See  Sprain. 

3  SxRAlKt 
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Strain*  among  horfet  and  other  animalsy  an  over*dif- 
tention  of  the  mnfcles*  proceeding  from  flips*  blows,  or 
firom  hard  riding  in  the  horfe*  It  may  be  obferved*  that  in 
all  ftrainsy  the  mufcular  or  tendinous  fibres  are  over-ftretched* 
and  fometimes  ruptun^  or  broken. 

It  is  evident,  that  in  all  violent  ftrains,  either  of  tendons 
or  nrafdes,  whatever  opinions  may  have  been  entertained  of 
bathioff  and  anointing  with  favourite  remedies,  which  often 
fiicceed  in  flight  cafes,  where  perhaps  bandagre  alone  would 
have  anfwered;  the  latter,  with  properly  refting  the  re- 
lazed  fibres  till  they  have  thoroughly  recovered  their  tone, 
are  chiefly  to  be  depended  on :  and  frequently  feme 
■oaths  are  neceflary  for  effeding  the  removal  of  the  com- 
planit.  All  fuch  violent  ftrains  of  the  ligaments  which  con- 
meBt  the  bones  together,  efpecially  thofe  of  the  thigh,  re- 
quire time,  and  turning  out  to  grafs,  to  perfed  a  recovery, 
utemal  applications  can  avail  but  little  here,  the  parts 
aliened  lying  too  deep,  and  fo  furrounded  with  mufcles, 
dial  neither  applications  nor  medicine  can  penetrate  to  them. 
The  fooner,  in  thefe  cades,  the  horfe  or  other  animad  is 
turned  out  to  grafs,  the  better,  as  the  gentle  motion  in  the 
fidd  will  prevent  the  ligaments  from  thickening,  and  of 
oooHe  the  joint  itfelf  from  growing  ftiff;  nor  do  we  believe 
that  firing,  fo  commonly  pradifed  with  horfes  in  this  cafe, 
is  of  half  the  oonfeouence  as  reft,  and  turning  out  for  a  con- 
fiderable  time,  which  is  indeed  always  advifed  at  the  time  the 
horfe  is  fired.  Where  the  flioulder  is  over-ftrained,  the  horfe 
or  animal  does  not  put  out  the  leg  like  the  other  ;  but,  to 
nrevent  pain,  fets  the  found  foot  nardly  on  the  ground,  to 
uve  the  ether,  even  though  he  be  turned  fliort  on  the  lame 
fide,  which  motion  tries  him  the  moft  of  any.  When 
trotted  or  run  in  hand,  inftead  of  pulling  the  leg  forward  in 
aright  line,  the  animal  forms  a  circle  with  the  lame  leg ;  and 
when  the  horfe  ftands  in  the  ftable,  that  leg  is  advanced  be- 
fore the  other.  The  fame  is  the  cafe  with  other  animals. 
In  order  to  remove  this  lamenefs,  they  fliould  firft  be  bled, 
and  the  whole  flioulder  be  well  bathed,  threetimes  a  day,  with 
verjuice,  or  vinegar ;  but  if  the  lamenefs  continue  without 
fwelling  or  inflammation,  after  refting  two  or  three  days,  it 
haa  been  recommended  that  the  mufcles  be  well  rubbed  for 
fome  tine  with  opodeldoc,  or  embrocations  compoimded  of 
camf^ior  and  turpentine,  or  vinegar,  camphor  and  fpirit  of 
vitrioL  Where  inflammation  and  fwelline  are  prefent,  the 
ufie  of  camphorated  faturnine  waflies  may  trequently  be  bene- 
ficially employed  two  or  three  times  in  the  day,  cloths  wet 
with  them  being  applied  to  the  parts. 

STmAiK,  m  Mi^f  is  a  fe^on  or  portion  of  an  air  or 
tune  of  two  or  more  fedions ;  as  firft  ftrain,  fecond  ftrain  : 
and  fometimes  the  term  implies  the  whole  air  $  as  a  beauti- 
fiilt  pleafing,  or  difagreeable  ftrain. 

«*  That  ftrain  again  ;— it  had  a  dying  fall.*' 

STRAINED  Sugar.    See  Sugar. 

STRAINING  is  the  clarification  of  a  liquor,  by  pafling 
it  through  a  fieve,  or  filtre. 

The  word  is  derived  from  the  French,  e/lreinJrej  which 
is  fonned  from  «r,  Mtf  off  dnd^firsngerCf  t§fre/jt» 

Straining,  va  Phjipology.    See  Lungs. 

STRAISING,  in  Geography^  a  town  of  Auftria ;  7 
■dies  N.W.  of  Pirrawarth. 

STRAIT.     Sec  Straight. 

Straits  of  Calau,  one  of  the  twelve  departments  of  the 
iiecoad  or  northern  region  of  France,  compofed  of  Artois, 
Calaifia,  and  Boulonnais,  lyine  in  N.  lat.  50^  jc/,  between 
the  department  Du  Nord  and  the  Britifli  Channel,  containing 
in  territorial  extent  7042^  kiliometres»  or  328  fquare  leagues; 
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or  37  French  leagues  in  length  and  15  in  breadth,  or 
about  70  Englifli  miles  in  length  from  N.  W.  to  S.E.  and 
30  in  breadth,  and  566,061  imiabitants.  It  is  divided  into 
fix  circles  or  diftrifks,  43  cantons,  and  953  communes. 
The  circles  are  Boulogrne,  containing  71,304  inhabitants  ; 
St.  Omer,  with  96,765  ;  Bethune,  having  1 14,669  ;  Arras, 
with  136,380;  St.  Pol,  with  76,061 ;  and  Montreuil,  in- 
cluding 70,882  inhabitants.  Accon^g  to  Hafienfratz, 
the  number  of  circles  is  8,  of  cantons  85,  and  of  inhabit- 
ants 532,789.  The  capital  is  Arras.  A  ridffe  of  low  hflU 
extends  from  Abbeville  to  Boulogne.  The  Toil  of  this  de- 
partment is,  in  general,  fertile,  yielding  all  forts  of  grain, 
flax,  andpaftures. 

STRAKES,  in  Sblp-Bmldrngt  are  the  regukr  ranges  of 
planks  on  the  bottom  and  fides  of  the  fliip,  or  the  continua- 
tion of  planks  joined  to  the  ends  or  butts  of  each  other, 
and  reaching  from  the  ftem  to  the  ftem-poft  :  the  loweft  of 
thefe  on  the  bottom,  called  the  garhoard-jtrdke^  is  let  in  to 
the  rabbet  of  the  keel,  and  into  the  ftem  and  ftem-poft* 
The  loweft  ftrake  infide  is  called  the  ^mher-firah^  which  is 
vnrought  about  eleven  inches  from  the  fide  of  the  keelfon,  and 
has  a  rabbet  in  the  upper  edge  to  receive  the  ends  of  the 
Uniber-hoardt* 

They  fay  alfo,  a  fliip  heiU  afirake^i  that  is,  when  flie  indinet 
to  one  fide  the  quantity  of  a  whole  plank's  breadth. 

Strakbs,  or  Streity  in  Mmingt  are  frames  of  boards 
fixed  on  or  in  the  ground,  where  they  wafli  and  drefii  the 
fmall  ote  in  a  little  ttream  of  water,  hence  cziledfiraied  ore* 

STRAKONITZ,  in  Geografby^  a  town  of  Bohemia,  ia 
the  circle  of  Prachatitz ;  54  miles  S.  of  Prague.  N.  lat* 
49®  17'.     E.  long.  13°  50'* 

STR  ALECH,  a  town  of  the  duchy  of  Stiria ;  5  miles 
N.  of  Pettau. 

STRALECK,  a  town  of  the  duchy  of  Stiria  ;  9  milet 
W.  of  Hardeberg. 

STRALEN,  a  tovm  of  France,  in  the  department  of 
the  Roer ;  6  miles  S.  W.  of  Gueldres. 

STRALENBURG,  Philip^ohn,  in  Biography^  bora 
at  Stndfund  in  1676,  entered  at  an  early  /ige  into  the 
Swedifli  army,  and  in  1707  was  appointed  a  eaptain  in  the 
regriment  of  Sudermania.'     Having  often  diftinguiflied  him* 
felf  in  the  Polifli  war,  and  more  efpecially  at  the  fiege  of 
Pofen,  and  the  battle  of  Frauftadt,  and  having  been  prefent» 
in  1709,  at  the  unfortunate  and  bloody  battle  of  Pultawa# 
he  was  taken  prifoner,  after  he  had  ma^e  his  efcape,  by  re^c 
turning  in  order  to  fave  his  brother,  and  carried  firft  to 
Mofco,  and  afterwards  to  Siberia.     Here  he  remained  i] 
years,  employing  himfelf  in  travelling  through  the  country* 
and  making  a  geometrical  furvey  of  it,  which  he  tranfinittedl 
to  a  merchant  at  Mofco.     Upon  the  death  of  this  merchant* 
the  map  was  found,  and  prefented  to  the  czar,  who  ordered 
that  when  the  owner  enquired  for  it,  he  fliould  be  brought 
before  his  imperial  majeliy.     Having  completed  his  travels^ 
he  was  prefented  to  the  emperor  at  Peterfl>urg,  but  declimng^ 
to  accept  the  office  and  falary  which  were  offered  to  liinit  h^ 
returned  to  Sweden  vmh  an  impaired  conftitution,  and  ii^ 
low  circumftances ;  and  was  promoted,  in  17339  to  the  T«a^ 
of  lieutenant-colonel ;  but  with  the  fame  pay  which  he  recei^i^ij 
as  captain  eighteen  years  before.     He  aftiprwards  obtaia^^ 
penniffiou  to  go  to  Lubec,  where  he  publiftied,  at  hia  o>nri^ 
cxpcnce,  in  4to.  «  Hittorifch,  &c.''  ue-  "^•^^"^^i^f^ 
graphical  Defcription  of  the  North-Eaft  Part  of  Eurt^^^ 
and  Afia.'*     In  1740  he  was  appointed  <»mimandant  of  tV^I 
fortrefs  of  Carlftiam,  where  he  remained  tiU  hia  deaths    ^ 
.  1747.     He  was,  fays  his  biographer,  a  brave  a»  well  i^*^ 
flcilful  officer  ;  and  befides  a  knowledge  of  mathematicm^ 
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particularly  geometry  and  fortification,  he  waa  well  rerfed 
in  various  other  branches  of  fcience.     Gen.  Biog. 

STRALSUND,  inG«>^rfl/«Ajr,  acityof  Gerinafly,andca- 
pital  of  Swcdtfh  Pomerania,  iituated  in  a  ftrait  which  pafles  be- 
tween the  continent  of  Pomerania  and  the  ifland  of  Rugen> 
founded,  in  1209,  by  Jaro  Mar,  the  firft  prince  of  Rugen,  for 
the  Security  of  his  territory  on  the  continent,  but  foon  after- 
wards deftroyed  by  the  dukes  of  Pomerania.  It  is  a  very 
ftrong  place,  being  furrounded  by  the  fea  fo  as  to  be  ac- 
ceflfible  only  by  bridges,  and  well  fortified.  It  is  the  refidence 
of  the  king's  governor-general,  of  the  regency,  and  war- 
office  ;  and  the  place  where  the  itates  of  Swedifh  Pomerania 
hold  their  meetings.  Its  magiftracy  was  ennobled,  in  1714, 
by  Charles  XII.  king  of  Sweden ;  and  in  1720,  king  Fre- 
derick I.  extended  the  like  honour  even  to  the  members  of 
the  council.  It  was  formerly  one  of  the  principal  Hanfe 
towns.     It  has  undergone  feveral  revolutions  ;  and  in  Au- 

Saft  1807,  it  was  taken  by  the  French ;  113  miles  N.  of 
lerlin.     N.  lat.  54°  20'.     E.  long.  1 3°  8'. 
STRAMBERG,  a  town  of  Moravia,  in  the  circle  of 
Prerau  ;  30  miles  E.  of  Prerau.     N.  lat.  49°  32'.     £.  long. 

i8«  u'. 

STRAMMEHL,  or  Stramen,  a  town  of  Hinder 
Pomerania  ;  36  miles  W.  of  New  Stettin.  N«  lat.  53^42'* 
E.  long.  15®  32'. 

STRAMONIUM,  in  Botany^  fuppofed  to  be  a  corrup- 
tioii  of  c^;^yo^»Micoy,  or  mad-mght/bade.    See  Datura. 

StramoiIium,  in  the  Materia  Medica,  See  Datura 
ttramonkim*     ^ 

Under  the  article  now  referred  to,  it  has  been  obferved 
that  this  plant  has  been  known  as  a  powerful  narcotic  poifon ; 
ks  congener,  the  D.  meul^  is  thought  to  be  Sr^v;^?  fjuanKo^ 
(ftrychnus  manicus)  of  Theophraftus  and  Diofcorides,  and 
h  tnerefbre  the  fpecies  received  by  Linnasus  into  the  ma- 
teria medica.  In  its  recent  date,  the  ftramonium  has  a  bit* 
terifh  tafte,  and  a  fmell  fomewhat  refembliog  that  of  poppies, 
or,  as  Bergius  fays,  narcotic,  efpeciaUyif  the  leaves  be  rubbed 
betwixt  the  fingers.  By  holding  the  plant  to  the  nofe  for 
fome  time,  or  deeping  in  a  bed  where  the  leaves  are  ftrewed, 
ffiddinefs  of  the  head  and  ftupor  are  fafd  to  have  been  pre* 
doeed.  The  deleterious  effe6is  of  this  plant,  and  more  efpe- 
cially  of  the  feeds,  have  been  manifefted  in  various  in- 
ftances  :  and  thofe  of  the  feeds  have,  in  fome  cafes  a^ually 
upon  record,  been  fatal.  Their  foporiferous  efficacy  has 
been  fhamefnlly  applied  to  purpofes  the  mofl  licentious  and 
diihonourable.  The  effe6ls  of  the  ftramonium  as  a  medi- 
cine, are  to  be  referred,  fays  Dr.  Woodville,  to  no  other 
power  than  that  of  a  narcotic.  The  extra6^,  he  fays,  has 
been  the  preparation  ufually  employed,  and  from  i  to  10 
grains,  and  upwards,  a  day  ;  but  the  powdered  leaves,  after 
uie  manner  of  thofe  directed  by  hemlock,  would  feem,  he 
thinks,  to  be  a  preparation  more  certain  and  convenient. 
Externally,  the  leaves  of  ftramonium  have  been  ufed  as  an 
application  to  inflammatory  tumours  and  burns.  Some 
Jiave  thoHght  they  have  derived  benefit  from  fmoking  ftra- 
monium in  afthma  and  fliortnefs  of  breath. 

STRAND,  in  GeogrMhy^  a  town  of  Sweden,  in  Warme- 
hnd  ;  56  milet  N. W.  of  Carlftadt. — Alfo,  a  town  of  Nor- 
way, in  the  province  of  Bergen  ;  20  miles  S.W.  of  Romf- 
dal.— -Alfo,  a  towa  of  Sweden,  in  Warmeland ;  20  miles 
N»W.  of  Carlftadt— Alfo,  a  lake  of  Norway,  in  the  pro- 
vince of  Aggerhuus ;  75  miles  N.  W.  of  Chriftiania. 

StrakD)  Nortkf  a  ftrait  of  the  North  fea,  between  the 
ifland  of  Benbecula  and  North  Uift. 

Strand,  Sotabt  a  ftrait  of  the  North  fea,  between  the 
ifland  of  Benbecula  and  Sooth  Uift* 


Strand,  in  Sea  Language^  denotes  one  of  the  twifta  or  di- 
vifions  of  which  a  rope  is  compofed.     See  Ropb. 

A  rope  is  faid  to  be  ftranded,  when  one  or  more  of  its 
ftrands  are  fo  damaged  as  to  be  cut  through,  or  nearly  fo. 

Strand  alfo  implies'  the  fea-beaclt ;  hence  a  (hip  ia  faid 
to  be  ftranded,  when,  by  tempeft  or  bad  fteerage,  ftie  is  run 
on  ftiore.  This  is  oftener  the  cafe  than  need  be,  if  proper 
affiftance  was  given,  or  one  of  the  follovring  methods  were 
pradifed  for  the  fafe  removal  of  ftiips  driven  on  fhore. 
For  this  purpofe,  empty  caiks  are  uluadly  employed,  by 
being  laftied  round  her  under  her  bottom,  to  float  off  the 
veli'el;  or  a  temporary  cafing  built  round  her  outfide,  of 
ftanchions  and  deals  caulked,  efpecially  if  ftie  is  fmall,  and  at 
the  fame  time  near  the  port  to  which  it  is  propofed  to  con- 
du6k  her.  In  other  cafes,  the  following  method,  adopted  by 
Mr.  Barnard,  will  anfwer.  (See  Philosophical  Tranfa^oas, 
vol.  Ixx.  part  i.)  *<  On  January  i,  1779,  (fays  Mk  Bar» 
nard,)  in  a  nK>ft  dreadfnl  ftorm,  the  York  £aft  Indiaman, 
of  800  tons,  homeward,  bound  with  a  pepper  cargo,  parted 
her  cables  in  Margate  roads,  and  was  driven  on  (hore  within 
one  hundred  feet  of  the  head  and  thirty  feet  of  the  fide  of 
Margate  pier,  then  drawing  twenty-two  feet  fix  inches 
water,  the  flow  of  a  good  fpring-tide  being  only  fourteen 
feet  at  that  place.  •> 

**  On  the  3d  df  the  fame  month  I  went  down  to  affifl  get- 
ting off  the  (hip.  I  found  her  perfe6^1y  upright,  and  her 
flieer  (or  fide  appearance)  the  fame  as  when  fir  ft  built,  but 
funk  to  ^he  twelve-feet  water-mark  fore  and  aft,  in  a  bed 
of  chalk  mixed  with  a  ft  iff  blue  clay,  exa^bly  the  fhape  of 
her  body  below  that  draught  of  water  ;  and  from  the  rud- 
der being  torn  off  as  fhe  ftruck  coming  on  fhore,  and  the 
violent  agitation  of  the  fea  after  her  being  there,  her  ftem 
was  fo  greatly  injured  as  to  admit  free  accefs  thereto,  which 
filled  her  four  days  equal  to  the  flow  of  the  tide.  Having 
fuUy  informed  myfelf  of  her  fituation  and  the  flow  of  fpring- 
tides,  and  being  clearly  of  opinion  fhe  might  be  again  got 
off,  I  recommended,  as  the  firft  neceffary  ftep,  the  immediate 
difcharge  of  the  cargo ;  and  in  the  progrefs  of  that  bufinefs, 
I  found  the  tide  always  flowed  to  the  fame  height  on  the 
fhip  ;  and  when  the  cargo  was  half  difcharged,  and  I  knew 
the  remaining  part  ftiould  not  make  her  draw  more  than 
eighteen  feet  water,  and  while  I  was  obferving  the  water 
at  twenty-two  feet  fix  inches  by  the  ftiip's  marks,  (he  in- 
ftantly  lifted  to  feventeen  feet  eight  idches  ;  the  water  and 
air  being  before  excluded  by  her  preffure  on  the  clay,  and 
the  atmofphere  a6^ing  upon  her  upper  part  equad  to  fix  hun- 
dred tons,  which  is  the  weight  of  water  difplaced  at  the 
difference  of  thefe  two  draughts  of  water. 

^<  The  moment  the  fliip  lifted,  I  discovered  fhe  had  re- 
ceived more  damage  than  was  at  firft  apprehended,  her  leaks 
being  fuch  as  filled  her  from  four  to  eighteen' feet  water 
in  an  hour  and  a  half.  As  nothing  ene£^ual  was  to  be 
expedled  from  pumping,  feveral  fcuttles  or  holes  in  the  fhip*s 
fides  were  made,  and  valves  fixed  thereto,  to  draw  off  the 
water  at  the  loweft  ebb  of  the  tide,  to  facilitate  the  difcharge 
of  the  remaining  part  of  the  cargo  ;  and,  after  many  attempts, 
I  fucceeded  in  an  external  application  of  (heep-fkins  fewed 
on  a  fail,  and  thruft  under  the  bottom,  to  ftop  the  body  of 
water  from  ruftiing  fo  furioufly  into  the  fhip.  This  bufinefs 
being  effed^ed,  moderate  pumping  enabled  us  to  keep  the 
fhip  to  about  fix  feet  water  at  low  water,  and  by  a  vigorous 
effort  we  could  bring  the  fhip  fo  light,  as  (when  the  cargo 
fliould  be  all  difcharged)  to  be  eafily  removed  into  deeper 
water.  But  as  the  external  application  might  be  difturbed 
by  fo  doin?,  or  totally  removed  by  the  agitation  of  the  (hip, 
it  was  ablolutely  neceffary  to  provide-  fomc'- permanent  ie* 
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carity  for  the  lives  of  thofe  who  were  to  navi^te  her  to  the 
riTer  Thames.  I  then  recommendedy  as  the  cheapeft,  quick- 
eft,  and  moft  effedual  plan,  to  lay  a  deck  in  the  hold,  as 
low  as  the  water  could  he  pumped  to^  framed  fo  folidly  and 
fecurely,  and  caulked  fo  tight,  as  to  fwim  the  (hip  indepen- 
dent of  her  own  leaky  bottom.  • 

«  Beams  of  fir-timber  twelve  inches  fquare  were  placed  in 
the  hold,  under  every  lower-deck  beam  in  the  (hip,  as  low 
as  the  water  would  permit :  thefe  were  in  two  pieces,  for 
the  conve^iency  of  getting  them  down,  as  alfo  for. the  better 
fixing  them  of  an  exa€k  length,  and  well  bolted  together 
when  in  their  places.  Over  thefe  were  laid  long  Dantzic 
deals  of  two  inches  and  a  half  thick,  well  nailed  and  caulked. 
Againft  the  (hip's  fides,  all  fore  and  aft,  was  well  nailed  a 

£iece  of  fir,  twelve  inches  broad  and  fix  inches  thick  on  the 
»wer,  and  three  inches  on  the  upper  edge,  to  prevent  the 
deck  from  rifing  at  the  fide.  Over  the  deck,  at  every  beam, 
was  laid  a  crois-piece  of  fir-timber,  fix  inches  deep  and 
twelve  inches  broad,  reaching  from  the  pillar  of  the  hold  to 
the  fliip's  fide,  on  which  the  (hores  were  to  be  placed  to 
refift  the  prefiure  of  the  water  beneath.  On  each  of  thefe, 
and  arainft  the  lower-deck  beams,  at  equal  diftances  from 
the  fide  and  noiddle  of  the  (hip,  was  placed  an  upright  (hore, 
fix  inches  by  tvrelve,  the  lower  end  let  two  inches  into  the 
crofii-piece.  From  the  foot  of  this  (hore,  to  the  (hip's  fide, 
under  the  end  of  every  lower-deck  beam,  was  placed  a  dia- 
gonal ihore,  fix  inches  by  twelve,  to  eafe  the  (hip's  deck  of 
part  of  the  ftrain,  by  throwing  it  on  the  fide.  An  upright 
ibore  oL  three  inches  by  twelve  was  placed  from  the  end  of 
every  crofs-piece  to  the  lower-deck  beams  at  the  fide,  and 
one  of  three  inches  by  twelve  on  the  mid(hip's  end  of  every 
croft-piece  to  the  lower*deck  beam,  and  nailed  to  the  pil- 
hrt  in  the  hold.  Two  firm  tight  bulkheads,  or  partitions) 
were  made  as  near  the  extremes  of  the  (hip  as  poffible.  The 
oeiling  or  infide  plank  of  the  (hip  was  fecurely  caulked  up 
to  the  lower  deck,  and  the  whole  formed  a  complete  (hip, 
with  a  flat  bottom  vnthinfide,  to  fwiln  the  outfide  leaky  one ; 
and  that  bottom  bemg  deprefied  fix  feet  below  the  external 
water,  refifted  the  (hip's  vveight  above  it  equal  to  five  hun- 
dred and  eighty-one  tons,  and  fafely  conveyed  her  to  the 
dry-dock  at  Deptford." 

As  to  the  manner  in  which  (branding  affeds  matters  of  in- 
faranoe,  fee  Risk. 

Where  a  vefiel  is  ftranded,  juftices  of  the  peace  (hall  com- 
mand conftables  near  the  fe»-coaft  to  call  affiftance  for  the 
preCervation  of  the  (hip ;  and  officers  of  men  of  war  are  to 
be  aiding  and  ailifting.    12  Anne,  cap.  18. 

Strand  and  Stream^  in  AnciitU  Cufi^mst  a  freedom  from 
all  impofitions  upon  goods  or  veflels  by  land  or  water. 

STRANDSSOGEN,  in  G^^iii^,  a  town  of  Norway, 
in  the  diocefe  of  Bergen ;  8  miles  £.bl.£.  of  Stavanger. 

STRANDT,  North,  one  of  the  three  iflands  which 
were  inhabited  by  the  Saxons  in  the  days  of  Ptolemy ;  the 
other  two  bemg  Bufen,  N.  of  the  mouth  of  the  Elbe,  W. 
of  Ditmarfia,  looking  towards  Meldorp,  above  two  miles 
broad  and  nearly  three  in  lengrth,  and  containing  three  or 
lour  pan(he8,  with  as  many  villages ;  and  Heiug  ifland, 
L  <.  (acred  ifland,  the  moft  celebrated  and  the  moft  fre- 
quented of  the  Saxon  iflands,  fituated  in  the  German  ocean, 
sot  40  miles  diftant  firom  Eiderftadt,  and  rather  farther  from 
the  mouth  of  the  Elbe,  divided  into  Klif  and  Duknen  or 
I>owns,  which  two  parts  are  feparated  firom  each  other  by 
a  channel  deep  enough  for  veflels  of  a  moderate  bulk,  and 
abont  three-fourths  of  a  mile  broad,  annexed  to  the  crown 
of  I>enmark  in  1 7 IJ^  North  Strandt  was  formerly  torn  firom 
South  Jutland  by  the  violence  of  the  vraves.  It  is  fituated 
oppofite  to  Hefom  and  above  Eiderftadet  horn  both  which 
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it  IS  feparated  by  intervils  of  fea.  This  ifland  was  formerly 
about  twenty  miles  long,  and  in  moft  parts  feven  miles  broa^ ; 
it  contained  twenty-two  pari(hes,  and  was  noted  for  its  agri- 
cultural  produce  as  well  as  its  fifh ;  but  fince  the  time  of  the 
Saxons  it  has  fufiiered  much  from  inundations  of  the  fea, 
and  there  is  now  remaining  of  Nordftrand  only  the  fmall 
pari(h  of  Pelworm,  which  owes  its  fafety  to  the  height  of  its 
fituation.     See  Nordstrand. 

STRANGALIDES,  in  Surgery,  hard  tumours  in  the 
breaft  from  milk. 

STRANGE,  Sir  Robizrt,  in  Biography,  an  eminent 
ERgli(h  engraver,  was  born  in  one  of  the  Orkney  iflands  in 
172 1,  and  placed  at  a  proper  age  with  a  painter  in  Edinburgh. 
When  the  Pretender  landed  in  Scotland,  he  entered  into  the 
rebel  army,  and  after  the  battle  of  Culloden,  he  concealed 
himfelf  for  fome  time  in  the  Highlands.  Returning  to  Edin- 
burgh, he  pa(red  over  to  France,  and  fettled  at  Rouen,  where 
he  acquired  reputation  by  the  produdions  of  his  pencil.  At 
Paris,  whither  he  removed,  he  placed  himfelf  under  the  in- 
ftrudion  of  Le  Bas,  who  excelled  in  engraving  vnth  what  is 
called  among  artifts  the  "  dry  needle."  In  175 1  he  fettled 
in  London,  and  acquired  the  reputation  of  being  the  father 
of  hiftorical  engraving  in  this  country.  He  vifited  Italy 
in  1760,  and  by  his  admirable  drawings  of  the  capital 
pidures  in  that  city,  recommended  himfelf  to  thofe  who 
were  capable  of  duly  appreciating  his  talents  and  per- 
formances to  fuch  a  degree,  that  he  was  admitted  a  member 
of  all  the  principal'  Italian  academies,  and  alfo  of  that  of 
painting  in  Paris.  The  ftains  of  his  early  political  errors 
and  miicondu^  having  been  effaced,  he  was  patronized  at  the 
Englifli  court,  and  in  1787  received  the  honour  of  knight- 
hood. After  a  courfe  of  the  moft  indefatigable  labour  in  the, 
pradice  of  his  art,  he  died  in  1792,  Befides  a  number  of 
other  works,  he  left  fifty  capital  plates  from  pi&ures  of  the 
moft  celebrated  mafters  of  Uie  Italian  fchools.  SeleS^g,. 
as  he  was  accuftomed  to  do,  eighty  copies  of  the  beft  im- 
preflions  of  every  plate  which  he  engraved,  he  coUeded  them 
into  as  many  volumes,  and  prefixed  to  each  two  plates  of 
himfelf,  one  an  etching,  the  other  a  fini(hed  proof»  from  a 
drawing  by  I.  Bapt.  Greufe ;  together  vnth  an  introdu&ion 
on  the  progrefs  of  engraving,  and  critical  remarks  on  the 
piAures  from  which  the  engravings  were  taken.  The  force 
and  clearnefs  of  his  burin  were  perhaps  fcarcely  ever  fur- 
paffed,  and  gave  a  permanent  value  to  his  works.  The  mo- 
ral charadler  and  manners  of  fir  R.  Strange  are  fpoken  of 
by  his  biographer  in  the  warmeft  terms  of  applaufe.  His 
property,  acquired  by  honourable  bduftry,  was  confider* 
able,  and  bequeathed  to  his  family.  Mem.  ef  Sir  Robert 
Strange. 

STkANG£R»  in  Law,  denotes  a  perfon  who  is  not 
privy,  or  party,  to  an  a6t* 

Thus,  a  ftranger  to  a  judgment,  is  he  to  whom  a  jud^ent 
does  not  belong ;  in  which  fenfe  the  word  ftanas  duedlj . 
oppofed  to  party  or  privy. 

Strangers'  Key,  in  Geografbyf  a  fmall  ifland  among  the 
Bahamas.     N.  lat.  26®  43'.     W.  long.  78®  J^. 

STRANGFORD,  a  poft-town  oT  the  county  of  Down» 
Ireland,  on  the  weft  fide  of  the  ftrait  connefUn^  the  lough  of 
Strangford  virith  the  Irifli  fea.  'On  the  oppofite  fide  of  the 
ftrait  IS  Portaferry,  a  flouri(hing  town ;  but  Strangford  u 
properly  the  fea-port,  being  the  place  in  which  is  the  cuftom- 
houfe,  and  where  revenue  officers  attend.  In  the  reign  of 
queen  Elizabeth,  a  caftle  was  maintained  here  for  fecunng  the 
quiet  of  the  county.  A  ferry-boat  maintains  the  communi. 
cation  between  the  town,  which  is  in  the  barony  of  Lecale^ 
and  Portaferry,  which  is  in  the  diftria  called  Tbe  Ardtr.  ^ 
Strangford  is  80  miles  N.N.E.  from  Dublin- 
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Stranoford  Lough,  formerly  called  Lough-Coon,  in 
the  county  of  Down,  Irelandy  is  the  largeft  falt-water.lake 
in  Ireland,  covering  upwards  of  twenty-nvc  thoufand  acres. 
The  tide  flows  direftly  up  to  Newtown-Ardes,  at  the  ex- 
tremity of  it,  and  there  are  feveral  pleafant  and  ufeful  creeks 
at  both  (ides.  In  fome  parts  the  water  is  fufficiently  deep 
for  any  (hip,  but  the  entrance  is  a  long  droit,  through  whicn 
the  tide  ruihes  with  great  rapidity  ;  and  in  it  are  fome  rocks, 
efpecially  that  (hoal  called  the  Ban  near  the  entrance,  which 
renders  it  dangerous  to  fail  into  it  without  a  favourable  wind 
and  tide.  In  the  lough  there  are  a  great  number  of  little 
iflands,  which  maintain  large  herds  of  cattle,  and  great  num- 
bers of  horfes,  and  upon  which  immenfe  quantities  of  fowl 
are  raifed.  The  towns  of  Newtown-Ardes,  Killaleagh,  and 
Cumber,  on  its  (hores,  have  linen  markets.  There  is  a  her- 
ring-fi(hery  on  the  lake,  but  the  herrings  taken  in  it  arc  faid 
to  be  inferior,  with  relpe£i  to  fatnefs  and  flavour,  to  thole 
taken  at  fea.  The  nfliery  along  the  neighbouring  coaft 
employs  above  four  hundred  boats.  The  inhabitants  of  the 
(hores  of  the  lough  derive  coniiderable  emolument  from 
making  kelp,  which  is  efteemed  better  than  that  made  on 
the  fea-(hore.  So  induftrious  are  they,  that  they  dqiw 
ftones  from  the  fields  and  fpread  them  on  the  (hores,  m  order 
to  make  the  wrack  grow  ;  a  good  crop  being  obtained  from 
rocks  and  ftones.  The  name  Strangiord,  or  Sirengfordi  is 
faid  to  have  been  derived  from  the  rapidity  with  which  the 
fea  runs  into  the  lake,  which  renders  the  paflage  from  Strang- 
ford  to  Portaferry  fome  what  difficult.  Young's  Tpur. 
Campbell's  Polit.  Surv.  &c. 

STRANGLES,  in  the  Manege,  is  a  colle6Uon  of  foul 
humours  formed  in  the  body  of  a  young  colt,  which  are 
Toided  by  the  nollrils,  %t  by  a  fuppuration  of  fome  glands 
or  knots  that  lie  between  tne  bones  of  the  lower  jaw,  and 
are  crowded  with  impurities. 

The /al/e  ftrangles  happen  in  old  horfes  that  have  not 
well  can  the  ftrangles.     See  Glanders. 

STRANGULATED  Hernia,  in  Surgery,  a  rupture, 
or  hernia,  in  which  the  protruded  vifcera  iuuer  fuch  a  de- 
gree of  preflfure,  that  very  urgent  and  dangerous  fymptoms 
are  excited.     See  Hernia. 

STRANGULATIO,  a  word  ufed  to  exprefs  that 
kind  of  fuffbcation  which  is  common  to  women  in  hyfteric 
diforders,  and  for  the  ftraightening  of  the  inteftines  in 
hernias. 

STRANGULATORIA,  in  the  Maieria  Me^ca,  a 
name  by  which  Avicenna,  and  fome  other  authors,  have 
called  the  doronkum,  or  leopard's  bane. 

STRANGURY,  in  Surgery,  a  difficulty  and  pain  in 
making  water.     See  Urine,  Retention  of, 

STRANKOWITZ,  in  Geography,  a  town  of  Bohemia, 
in  the  circle  of  Prachatitz  ;  4  miles  S.  of  Wodnany. 

STRANRAER,  a  royal  borough  in  the  diftrid  of 
the  Rhyns,  and  (hire  of  Wigton,  Scotland,  is  fituate  at  the 
eaftem  extremity  of  the  bay  of  Loch-Ryan,  and  has  an 
excellent  natural  harbour,  called  the  Road,  where  (hips  of 
large  burthen  can  anchor  in  fafety.  The  town  is  divided, 
nearly  in  the  centre,  by  a  little  rivulet,  over  which  there 
are  feveral  ftone-bridges.  Many  good  houfes  have  lately 
been  erediied  here,  alfo  a  handfome  town-houfe,  and  a  prifon. 
It  is  a  port  of  the  cuftoms,  of  which  all  the  maritime 
pan(he8  of  the  Rhyns  are  members.  Here  is  alfo  a  poft- 
office ;  and  a  church  was  ere£ked  for  the  pariih  in  1785. 
In  the  town  are  ruins  of  a  caftle,  now  uninhabited,  but 
which  has  been  of  conflderable  height  and  fubftance.  The 
employment  of  the  maritime  inhabitants  of  Stranraer  is 
chiefly  the  eoafting*trade ;  but  fome  yelTels  are  engaged 
in  fiihing.    At  one  period,  a  coarfe  cloth»  called  Galloway 
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plaidingi  was  much  manufaAured  in  this  netghbourhood! ; 
but  the  American  war  greatly  injured  it.  Since  that  event, 
the  fame  perfons  have  engaged  in  the  linen  manufa6fcure. 
Coal  is  imported  hither  from*  Ayr,  er  Irvine,  by  fea,  and  is 
ufed  by  the  higher  clafles ;  but  the  chief  fuel  is  turf  or 
peat,  brought  from  a  diftance  of  three  or  four  miles.  Stran- 
raer is  endowed  with  a  market,  and  three  annual  fairs ;  and, 
in  conjun&ion  with  the  boroughs  of  New  Galloway,  Wiiite- 
hom,  and  Wigton,  fends  one  member  to  parliament :  it 
has  alfo  feparate  jurifdi6kion,  and  its  municipal  government 
is  condu6bed  by  a  provoft,  two  baillies,  a  dean  of  guild,  and 
fifteen  counfellors.  The  population  of  this  place,  in  the 
report  of  1811,  was  ettimated  at  1923  inhabitants,  who 
occupied  387  houfes. — Carlifle's  Topographical  Didiooary 
of  Scotland,  vol.  ii..     Beauties  of  Scotland,  vol.  ii. 

STRAP,  among  Surgeons,  a  fort  of  band  ufed  to  ftretch 
out  limbs  in  the  fetting  of  broken  or  disjointed  bones.  See 
Bandaoe. 

Strap,  or  Strop,  in  Rigging,  a  wreath  of  rope  fpliced 
round  blocks,  or  uled  to  encircle  a  yard,  or  any  large  rope, 
by  which  tackles,  6cc.  may  be  conne^ed  to  them. 

Strap,  in  Rope-making,  is  compofed  of  a  number  of  yams* 
platted  togetlier  with  an  eye  at  one  end,  to  put  a  flick 
through  :  it  is  bound  round  the  end  of  the  tails,  to  twift 
them  tight  when  the  rope  is  to  be  laid  hard.  Sonae  have  a 
hook  at  the  other  end,  to  hook  the  ftrandsin  laying  :  other* 
are  made  of  the  fame  fized  rope  as  the  pendants,  with  an 
eye  fpliced  in  each  end. 

Straps,  in  the  Manege.  The  ftraps  of  a  faddle  are  fmali 
leather  ftraps,  nailed  to  the  bows  of  the  faddle*  with  which 
we  make  the  girths  faft  to  the  faddle. 

STRAPADO,  or  Strappado,  a  kind  of  military  pu- 
nifhment,  in  which  the  criminal's  hands  being  tied  behind 
him,  he  is  hoifted  up  with  a  rope  to  the  top  of  a  long  piece 
of  wood,  and  let  fall  agam  almoft  to  the  ground  ;  fb  that,  by 
the  weight  of  his  body  in  the  fliock,  his  arms  are  diflocated. 
Sometimes  he  is  to  undefgo  three  ftrapados,  or  more. 

The  word  is  formed  from  the  French  ^apade,  which 
fignifies  the  fame,  and  which  is  fuppofed  to  come  from  the 
old  verb  eftreper,  to  break,  extirpate ;  or  from  the  Italian 
Jirapbata,  of  the  vexh^rappare,  to  wreli  by  force. 

STRAPAZINO,  in  Ormthoiogy,  the  name  of  a  bird  of 
the  wheat-ear  kind,  with  a  white  rump  and  tail,  aad  of  a 
brownifli-yellow  on  the  head  and  back  ;  its  wings  are  varie- 
gated with  black  and  yellow,  and  its  beak  is  longer,  and  of 
a  brownifh-yellow  colour  ;  throat,  breaft,  and  belly,  of  a 
yellowifli-white.  It  is  common  in  Italy,  and  is  frequently 
brought  to  market  among  the  fmaU  birds.  Bellonius  de 
Avibus. 

STRAPPING  PosTSv  are  pofts  placed  near  the  locks, 
round  which  the  boatmen  wind  their  rope,  and  check  the 
velocity  of  the  boat's  motion  before  it  enters  the  lock,  and 
thus  prevent  damage. 

STRASALDO,  in  Gmgraphy,  2l  town  of  Italy,  in 
Friuli ;  2  miles  £.  of  Palma  la  Nuova. 

ST R AS  BERG,  a  town  and  lordfliip  of  Germany,  be- 
longing  to  the  abbey  of  Buchau  ;  19  miles  W.  of  Buchau. 
.  STRASBURG,  a  city  of  France,  and  capital  of  the 
department  of  the  Lower  Rhine.  The  place,  according 
to  fome  ftatements,  contains  49,056,  and  the  canton  49,056 
inhabitants,  on  a  territory  of  70  kiliometres,  in  one  com- 
mune; but  others  fay  it  has  4000  houfes,  and  60,000 
inhabitants.  This  city  is  fit  plated  at  the  confluence  of  the 
lU  and  the  Brufch,  about  a  mile  from  the  left  bank  of  the 
Rhine.  Before  the  revolution  it  was  the  capital  of  Alface, 
and  the  fee  of  a  bifiiep,  who  was  a  prmce  of  the  empire. 
Its  namei  which  it  recayed  about  the  fixth  century,  denotes 
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die  ^  town  of  the  ftreet,"  becaufe  it  lay  on  the  high  road 
IfOiB  France  to  Germany.  It  is  well  fortified  with  a  citadel 
by  Vaubany  the  outworks  of  which  reach  almoft  to  the 
Rhine.  It  has  fix  gates*  and  200  ftreets,  moftly  narrow  ; 
eight  bridges  acrofa  the  111,  and  one  of  weod^  3900  feet  in 
lengthy  over  the  Rhine,  fupported  by  an  ifland  in  the 
middle,  on  which  is  a  ftrong  caftle.  A  canal  is  made  from 
the  Brufch  to  the  Rhine,  and  by  means  of  a  fluice  the 
country  may  be  inundated  te  the  diftance  of  1500  toifes. 
The  cathedral  is  a  beautiful  Gothic  ftru6lure',  founded  in 
the  year  1015,  and  finifhed  in  1275  ;  the  fteeple,  built  165 
years  after  the  cathedral,  is  11 5  feet  high,  wrought  in  the 
form  of  a  pyramid,  combining  folidity  with  delicacy.  The 
dock,  conftru6fced  on  the  plan  of  a  celebrated  mathematician, 
named  Dafypodius,  but  now  decayed,  exhibits  the  motions 
of  the  planets,  as  well  as  the  hours  of  the  day.  This  city 
WEB  formerly  imperial ;  but  in  the  year  1682,  it  was  taken 
by  Louis  XIV.,  and  yielded  to  him  by  the  peace  of 
Ryfwick;  who,  however,  granted  to  the  inhabitants  all 
their  privileges  and  immunities,  among  which,  one  was  that 
they  were  to  pay  nothing  to  the  king,  but  all  the  imports 
were  to  be  expended  in  the  fupport  of  the  city.  Strafburg 
has  an  univerfity,  governed  by  twenty  profeifors,  who  are 
Lutherans,  and  another  of  Roman  Catholics.  The  public 
magazines  are  filled  every  year,  and  the  poor  are  carefully 
fupplied  by  the  magiftrates.  The  military  hofpital  is  a 
bjuidfome  building,  and  the  city  infirmary  will  receive  800 
patients  of  both  fexes,  without  diftinaion  of  religious 
opinions ;  befides  which,  there  are  two  houfes  of  orphans, 
a  foundling  hofpital,  and  a  hofpital  for  venereal  complaints, 
a  kizaretto  for  epidemical  difeafes,  a  houfe  of  charity  for 
mendicants,  an  anatomical  hall  and  cabinet,  a  botanical 
garden,  a  public  library,  a  military  fchool,  &c.  Before  its 
union  with  France,  the  Lutherans  only  exercifed  public 
employments ;  after  that  the  Catholics  were  admitted  to  a 
fliare.  From  its  fituation,  Strafburg  is  a  place  of  confider- 
able  commerce ;  here  are  manufa6lures  of  tobacco,  china, 
fteel,  lace,  carpets,  cloth,  leather,  &c.  The  revenues  are 
faid  to  amount  annually  te  the  fum  of  a  million  of  livres  ; 
and  in  the  year  1767,  a  plan  was  formed  to  embellifh  the' 
city,  correal  the  irregularities  of  ftreets,  and  build  the 
houfes  in  a  ftate  of  unifornuty.  The  Lutherans  have  feven 
churches,  in  one  of  which  a  moft  beautiful  maufoleum  of 
white  marble  was  ereded  to  the  memory  of  the  great 
marfhal  S«xe,  in  the  year  1777.  The  chapter  of  the  cathe- 
dral was  founded  in  the  year  10 19,  to  be  compofed  of 
24  nobles  of  the  rank  of  counts.  The  epifcopal  territory 
beyond  the  Rhine  was,  in  1801,  given  to  the  marggrave  of 
Baden  ;  75  pofls  E.  of  Paris.     N.  lat.  48°  35'.     E.  long. 

7°  49'. 

Strasburg,  a  town  of  Polifh  PruflRa,  in  the  territory  of 
Culm,  on  the  right  fide  of  the  Drabnitz  ;  30  miles  N.E. 
of  Thorn. — Alfo,  a  town  of  the  duchy  of  Carinthia,  on  the 
Gurck  ;  12  miles  N.  6i  Clagenfurt. — Alfo,  a  town  of  the 
Ucker  Mark  of  Brandeiburg  ;  12  miles  N.  of  Prenzlow. 
N.  lat.  53°  32'.  E.  long.  13°  44'. — Alfo,  a  town  of 
Bohemia,  in  the  circle  of  Boleflau  ;  12  miles  N.N.W.  of 
Jung-Buntzel. — Alfo,  a  town  of  Weftphalia,  in  the  county 
of  Stolberg ;  4  miles  E.N.E.  of  Stolberg. 

Stra5Burg,  a  poit-town  of  Virginia,  in  Shenandoah 
county,  •  ou  the  N.W.  branch  of  the  north  fork  of 
Shenandoah  rivef,  containing  a  handfome  German  Lu- 
theran church,  and  60  or  70  houfes ;  77  miles  N.E.  by  N. 
of  Staunton. — Alfo,  a  town(hip  of  Lancafter  county,  Penn- 
fylvania,  fituated  on  an  eminence,  in  the  centre  of  a  fertile 
and  well  cultivated  country,  containing  2710  inhabitants; 


8  miles  E.  of  Lancafter. — Alfo,  a  fettlement  of  Kentucky^ 
near  the  BuUit  Lick. 

STRASCHNITZ,  a  town  of  Bohemia,  in  the  circle  of 
Boleflau  ;  2  miles  N.  of  Melnik. 

STRASE  Urfar,  a  town  of  the  duchy  of  Stiria  ;  if 
miles  N.  of  Marburg. 

STRASITES,  Stasites,  or  Staxites,  a  ftone  de- 
fcribed  by  the  writers  of  the  middle  ages,  and  famed  for  its 
imaginary  virtue  of  promoting  venery,  alfifting  digeftion, 
and  the  like,  and  that  whether  taken  inwardly,  or  out- 
wardly applied.  It  is  not  eafy,  from  the  accounts  they 
have  left  us,  to  guefs  what  ftone  they  mean. 

STRASKO,  in  Geography y  a  town  of  Moravia,  in  the 
circle  of  Brunn  ;  24  miles  N.W.  of  Brunn. 

STRASNITZ,  a  town  of  Moravia,  in  the  circle  of 
Hradifch ;  14  miles  S.S.E.  of  Hadrifch. 

STRASS,  a  town  of  Auftria  ;  2  mUes  N.E.  of  Meiffau. 

STRASSWALD,  a  town  of  the  archbifliopric  of  Salz- 
burg ;  19  miles  N.N.E.  of  Salzburg. 

STRATA,  in  Ancient  Geography ^  a  country  of  Afia,  in 
Syria*  north  of  Palmyra,  and  near  it. 

Strata,  in  Geology^  plural,  (fing.  ^rj/crat,  Latin).  A 
ftratum  properly  denotes  a  bed  or  layer  of  ftone,  or 
mineral  matter,  the  leneth  and  breadth  of  which  greatly 
exceed  the  thicknefs.  Geologifts  at  prefent  commonly  ufe 
the  plural  term,  ft  rat  a,  in  a  more  limited  fenfe  when  delcrib- 
ing  the  ftru6iure  of  a  rock  or  mountain :  if  it  be  formed  of 
very  thick  mafles  of  different  kinds  of  ftone,  as  lime-ftone, 
flate,  &c.  it  is  faid  to  be  compofed  of  beds  ;  and  if  any  of 
thefe  beds  are  divided  into  fmaller  layers,  by  feams  running 
parallel  with  their  upper  and  lower  furface,  the  fmaller 
layers  are  called  ftrata,  and  the  bed  is  faid  to  be  ftratified. 
This  diftinaion  is  merely  made  for  the  convenience  of  de- 
fcription,  as  we  could  not,  with  propriety,  fay  a  ftratum 
was  ftratified. 

Where  a  feries  of  layers,  or  beds  of  different  fubftances, 
as  coal,  fand-ftone,  and  fliale,  cover  each  other,  if  the  beds 
do  not  exceed  a  few  yards  in  thicknefs,  they  are  called 
ftrata ;  and  the  hill  or  mountain  compofed  of  fuch  layers^ 
is  alfo  faid  to  have  a  JlrattJUd  firuEture*  The  German 
geologifts  would  reftri£k  the  latter  term  to  homogeneous 
beds  of  rock  which  are  fubdivided  into  parallel  layers  ; 
but  for  this  limitation  there  does  not  appear  any  fufficient 
reafon.  Thofe  hills  or  mountains  which  are  compofed  of 
alternate  parallel  layers,  or  ftrata  of  different  fubftances,  are 
as  truly  ftratified,  as  thofe  which  contain  ftrata  of  one  kind 
of  ftone  only.  The  ftru6iure  of  the  globe,  as  far  as  we  are 
acquainted  with  it  from  the  interfe&ions  made  by  rivers» 
by  the  a6iion  of  the  fea  upon  the  coaft,  and  by  mining 
operations,  confifts  of  a  fucceflion  of  beds  of  different  kinds 
of  ftone,  which  generally  increafe  in  thicknefs  as  we  defcend 
deeper.  The  upper  beds  are  commonly  diftinAly  ftratified  ; 
but  in  the  loweft  beds,  all  traces  of  ftratificatioa  are  gene- 
rally loft  :  indeed  their  thicknefs  is  often  fo  great,  as  to 
prevent  our  feeing  the  upper  and  under  furface  in  any  one 
place  ;  and  the  feams  or  partings  run  in  fuch  various  direc- 
tions, as  to  preclude  us  from  obtaining  a  knowledge  of  their 
ftrudure.  In  various  part;;  of  the  world,  the  lower  beds 
appear  to  have  been  elevated  and  pufhed  through  the  upper 
ftrata,  forming  lofty  mountains  and  chains  of  mountains9 
on  the  declivities  of  which  the  upper  ftrata  lie  in  an  inclined 
pofition.  And  even  at  a  confiderable  diftance  from  large 
ranges  of  mountains,  the  ftrata  rife  in  the  direv^ion  towards 
them.  On  the  eaftem  fide  of  England  the  ftrata  rife  to- 
wards the  mountains  on  the  fuuth-veeft,  as  we  ihall  again 
have  occafion  to  notice  in  defcribing  the  ftrata  of  England. 

By 


STRATA.  » 

By  the  rife  or  inclmation  of  the  ftrata*  and  by  the  inequa^  the  tame  ftratum  may  be  brought  to  the  iurface  in  ▼arioat 

Sties  of  the  earth's  furface,  we  obtain  a  knowledge  of  the  parts  of  its  courfe,  and  with  various  apparent  angles  of 

aature  apd  fucceflion  of  the  different  beds  to  a  far  greater  inclination.     Mr.  Farey,  in  the  id  vol.  of  his  Report  of 

depth  than  it  is  poflible  to  reach  by  finking  mines.     Let  Derbyfhire^  has  given  a  feries  of  diagrams,  reprefentinja^  a 

us  fuppofe  a  feries  of  ftrata  covering  each  other  to  the  great  variety  of  forms  in  which  the   ftrata  may  pr«i!Mt 

depth  of  two  miles  ;  if  their  pofition  were  horizontal,  the  themfelves  to  the  furface  when  interfered  by  faults.    Thefe 

lower  flrata  would  be  inaccefiible  to  our  refearch,  as  few  the  ftudent  of  mineral  geography  would  do  well  to  confulty 

mines  have  been  funk  to  one-fourth  of  that  depth  :    but  but  they  do  not  admit  of  abridgment, 

if  the  whole  feries  rife  in  one  dire£tion,  the  lower  ftrata  Even  where  the  ftrata  are  unbroken,  and  rife  regularly, 

will  come  to  the  furface  fomewhere  in  that  direftion.     See  the  inexperi«iced  obferver  may  not  unfrequently  miftake 

Plate  II.  GeflozVf^g'  i»  where  the  letters  a,  b^  c^  df  e,  repre-  their  true  pofition.     See  Plate  ll^jfg^  6.  which  reprefents 

fent  different  ftrata  covering   each    other   in   an   inclined  the  baifet  edges  or  out-crops  of  the  lower  ftrata,  riiing 

pofition,  and  rifing  to  the  furface  in  fucceflion,  the  lower  from  under  the  upper  ftrata  at  ^«/,  and  forming  elevated 

ftratum,  e,  forming  the  moft  elevated  part  of  the  feries  aty.  ridges.     If  the  furface  is  covered  with  foil  op  vegetatioOy 

Stratification,  in  its  fimpleft  form,  may  be  eafily  con-  andthe  rock  be  only  vifible  in  a  fewplace8,.asatthequanry 

ceived,  by  placincr  a  clofed  book  with  the  back  refting  upon  a  below,  and  at  the  fummit  of  the  hill  near  /i  if  the  ftra* 

the  table,  and  raifing  the  oppofite  edges  a  little ;  the  book  tum  at  a  be  of  fand-ftone,  for  inftance,  and  the  rock  at^ 

may  reprefent  a  thick  mineral  bed,  and  the  leaves  a  feries  granite,  he  may  miftake  the  true  pofition,  and  defcribe  tlie 

of  ftrata.     A  line  drawn  from  the  upper  edges  to  the  granite  as  being  incumbent  on  the  fand-ftone.    ^his  is  one 

back  wiU  be  the  dip  of  the  ftrata,  and  its  angle  with  the  of  the  errors  which  young  geologifts,  as  SaufFure  obferveSf 

table  the  angle  of  inclination.     Another  line,  drawn  any  moft  frequently  commit. 

where  parallel  to  the  back,  and  at  right  angles  with  the  The  inclination  of  ftrata  is  feldom  perfeflly  conformable 

dip,  will  reprefent  what  is  called  the  line  of  bearing,  or  level  to  the  curvature  of  the  furface  formed  by  hills  and  valliesy 

ot  a  ftratum.     As  every  ftratum  rifes  to  fome  part  of  the  but  is  often  in  an  oppofite  dire^ion.    (See  Plate  11. ^j.  5.) 

horizon,  and  dips  to  the  oppofite  part,  it  is  evident  that  the  In  this  feftion,  it  may  be  obferved  that  the  ftratum  a  forma 

edge  of  each  ftratum,  if  unbroken,  will  come  to  the  furface  the  bottom  of  the  hill  oa  one  fide  of  the  valley,  and  &Ktna 

fomewhere,  and  will  be  vifible,  if  not  hid  by  foil  or  loofe  alfo  the  fummit  of  the  hill  on  the  oppofite  fide.     Inftancea 

materials  fubfequently  thrown  over  it.     (See  Plate  II.  Geo^  of  this  kind  not  unfrequently  occur. 

hgyyjig.  I,  a, ^,  Ci  </,  e,)     The  part  of  a  ftratum  which  rifes  The  ftrata  fometimes  take  a  waving  courfe,  rifing  with 

to  the  furface,  is  called  by  miners  its  <mt<rop^  oxhaffet;  and  the  furface  of  the  hills  on  one  fide,  and  declining  with  them 

this  baflet  or  edge  of  a  ftratum,  may  not  unfrequently  be  on  the  other.     See  PUtte  II*  Jig*  $• 

traced  over  a  confiderablt  diftrir.     Though  ftratincation,  in  Befide  the  regular  rife  of  the  ftrata  in  one  particular  di- 

its  more  fimple  forms,  may  be  eafily  conceived,  yet  in  nature  reftion,  they  have  often  fmall  undulations  and  inequalities, 

we  frequently  find  the  ftrata  much  broken,  and  thrown  out  owing  t%  fome  caufe  which  operated  in  their  original  form- 

of  the  original  pofition  by  large  fiflures,  filled  with  mineral  ation.   If  they  were  now  laid  in  an  horizontal  pofition,  they 

matter  of  a  different  nature  from  the  rocks  which  they  in-  would  not  be  perfe6^1y  flat,'  but  would  prefent  an  undulating 

terfed.     Thefe  fiffures,  called  Jyiss  or  fauUit  throw  down  furface  when  viewed  on  a  large  fcale.      « 

the  ftrata  on  one  fide  feveral  hundred  feet,  or,  what  is  the  Sometimes,  inftead  of  rifing  towards  the  fummit  of  a  hill, 

fame  thing,  elevate  them  on  the  other  fide  ;  and  in  fuch  the  ftrata  are  deprefled  towards  the  centre,  forming  a  feries 

inftances,  a  whole  feries  of  ftrata  that  may  exift  on  one  fide  of  bafin-fliaped  concavities,  placed  one  within  the  other, 

of  the  fault,  will  be  entirely  wanting  on  the  other  fide,  and  as  reprefented  in  Plate  H'  fig-  4»  each  ftratum  having  the 

yet  no  ti'ace  of  this  difturbance  may  be  vifible  on  the  fur-  form  of  a  (hallow  inverted  cone  or  trough,  the  edges  of 

face.     When  a  diftri6l  is  thus  broken  by  faults,  and  inter-  which  may  be  traced  all  round  the  mountain.     The  ftrata 

fefied  by  vallies  cutting  the  ftrata  in  different  direftions,  in  the  hill  of  St.  Gilles,  near  Liege,  are  inclined  in  this  po- 

it  becomes  exceedingly  difBcult  to  trace  their  true  pofition,  fition :  the  height  of  the  hill  is  xhret  thoufand  two  hundred 

or  to  form  a  diftinft  notion  of  their  arrangement  from  what  feet ;  it  contains  fixty-one  beds  of  coal,  alternating  with 

appears  on  the  furface.     We  (hall  explain  fome  of  the  diffi-  other  ftrata.     The  coal  ftrata  in  various  parts  of  England 

culties  which  oppofe  our  knowledge  of  the  true  pofition  of  take  a  fimilar  form. 

the  ftrata.     Let  us  fuppofe  a  fefkion  to  be  made  by   a  In  fome  fituations,  we  find  a  feries  of  ftrata  lying  in  a  po* 

water-courfe,  or  any  other  caufe,  in  a  ftratified  mountain  fition  nearly  horizontal,  and  covering  beds  or  ftrata  of  a 

{Plate  II.  Geology 9  Jig.  2.) ;  if  the  feftion  run  parallel  with  lower  rock,  which  are  confiderably  inclined,  or  which  pre- 

the  line  of  bearing  of  the  ftrata,  and  no  other  part  of  the  fent  great  inequalities  of  furface,  as  reprefented  in  Plate  II. 

feries  be  expofed  to  view  at  the  ftation  a,  the  ftrata  will  fig.  7.     The  drata  round  Paris,  which  are  fuppofed  to  be 

appear  to  be  perfe^ly  horizontal,  aud  would  be  defcribed  of  fre(h-water  formation,  reft  in  this  manner  upon  the  chalk* 

as  fuch  by  a  fuperficial  obferver.     Another  fedion,  made  The  latter  rock,  in  various  fituations,  is  fecn  rifing  through 

at  right  angles  with  the  line  of  bearing,  would  (hew  to  the  the  upper  ftrata,  as  reprefented  at  h.     Where  a  feries  of 

fpeflator  placed  at  j,  the  true  dip  or  angle  of  inclination  ftrata  reft  horizontally  on  other  ftrata  that  are  more  inclined, 

which  the  ftrata  make  with  the  horizontal  level.     Any  the  upper  are  eridently  of  later  formation,  as  the  lower  beds 

intermediate  fe£Bon  formed  between  the  lines  G  and  £,  muft  nave  acquired  their  prefent  angle  of  elevation  before 

would  give  an  inaccurate  view  of  the  true  inclination  of  they  were  covered  by  horizontal  ftrata. 

the  ftrata ;  and  as  it  can  very  rarely  occur  that  the  fe6iion  Where  a  feries  of  ftrata  are  nearly  horizontal,  and  extend 

h  in  the  exa^  line  of  the  dip,  all  defcriptions  of  the  inclin-  over  a  confiderable  diftrift  interfe6ied  by  deep  vallies,  the 

ation  of  ftrata,  which  have  net  been  corre^ed  by  a  feries  fame  ftratum  will  make  its  appearance  at  nearly  the  fame 

of  obfervations,  are  liable  to  much  error.                              .  level  in  diftant  mountains.  There  is  a  ftriking  inftance  of  this 

When  the  ftrata  are  bent  or  broken  by  faults,  and  an  inthevicinity  of  Pittfburgh,  in  Pennfylvania:  a  thick  ftratum 

excavation  is  made  by  a  river  laying  bare  the  baffet  edges,  of  coal,  we  are  infonne<^  may  be  traced  through  many  of 

the 
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the  hint,  at  the  fame  height  above  the  ▼allies.  (See 
Plate  Ilh  Jig.  3.)  a  aa  reprefent  the  pofition  of  the  coal 
ftratuni;  in  this  fituation,  coal  may  be  worked  round  the  hilla 
on  all  fidea,  by  levels  open  to  the  day,  and  procured  with 
little  trouble.  Owing  to  the  horizontal  pofition  of  the  coal, 
it  forms  the  bed  of  a  river-courfe  for  feveral  miles.  Though 
thefe  ftrata  are  nearly  horizontaU  they  decline  a  little  to  the 
centre  of  the  hills,  as  reprefented  in  Plate  IT.^/,  4.  Hills  in 
which  the  original  continuity  of  the  ftrata  may  be  fo  dif- 
dnftly  traced,  by  obferving  their  identity  on  the  oppofite 
fides  of  vallies  on  the  fame  level,  ferve  as  monuments  to 
mark  the  progrefa  of  difintegration  caufed  by  rivers  and 
torreota ;  for  there  can  be  no  doubt  that  thefe  vallies  have 
been  excavated  by  the  water-courfes  that  flow  through  them. 
Where  the  ftrata  on  oppofite  fides  of  a  valley  incline-in  dif- 
ferent  direftions,  fome  fudden  difruption  has  in  all  proba- 
bility opened  a  paffage  for  the  water,  and  affifted  in  the 
original  formation  of  vallies. 

In  fituations  where  regular  parallel  ftrata  rife  at  a  confi- 
derable  angle  of  elevation,  retting  on  unftratified  elevated 
rocks  (fee  Platell.Jig,  6.),  it  is  reafonable  to  believe  that 
the  lower  rock,  c,  has  been  forced  up  after  the  ftrata  a^  B,  c 
were  depofited,  and  that  they  were  elevated  with  it. 

The  diflocations  occafioned  by  faults  appear  to  be  of  two 
kinds,  the  one  in  which  the  ftrata  have  been  raifed  in  a  ver- 
tical direftion,  the  other  in  which  this  vertical  motion  has 
been  combined  with  a  lateral  motion,  whereby  they  have 
been  crufhed,  and  in  fome  inftances  folded  over  each  other. 
The  moft  common  of  thefe  diftocations  is  the  vertical  one, 
as  reprefented  ^X.Jig,  8.  Where  a  feries  of  ftrata  on  one  fide  of 
the  fault  have  been  elevated,  or,  what  is  the  fame,  where  the 
ftrata  on  the  other  fide  have  been  deprefled ;  the  correfpond- 
ing  ftrata  on  each  fide  will  fliew  the  extent  of  the  elevation 
or  deprefiion.  Where  the  angle  of  inclination  of  the  ftrata 
it  greatly  changed  by  a  fault  (as  reprefented  2Xfg,  p.)*  either 
a  lateral  motion  has  been  combmed  with  the  vertical  one,  or 
the  preflure  has  been  confined  to  particular  parts  of  the 
ftrata.  In  fome  inftances,  a  whole  feries  of  ftrata  have  been 
heaved  out  of  their  original  pofition,  and  overturned,  where- 
by the  uppermoft  ftrata  now  occupy  the  loweft  part  of  the 
feries,  Inftances  occur  of  ftrata  being  raifed  up  vertically, 
and  declining  to  oppofite  parts  of  the  horizon,  their  pofition 
nearly  refembling  that  ot  the  fticks  of  a  fan  fpread  open. 
A  remarkable  inftance  of  this  kind,  in  the  Ifle  of  Wight, 
will  be  fubfequently  noticed.  Similar  appearances  have  been 
noticed  in  the  ichiftofe  mountains  of  Switzerland ;  but  in 
thefe  mountains,  it  nuy  perhaps  be  regarded  as  the  efleft  of 

7ftallization  on  a  grand  fcale,  rather  than  an  arrangement 
ftrata,  as  thefe  rocks  are  not  regularly  ftratified. 

Where  the  ftrata  fuddenly  take  a  vertical  pofition,  or 
where  they  are  broken  in  a  zigzag  form,  as  reprefented  in 
PlaU  II.  fig.  9.  tf,  5,  r,  dy  we  may  infer  that  they  have  been 
comprefted  by  a  force  adling  in  a  horizontal  diredion,  or 
laterally.  In  fome  of  our  coal  mines,  this  zigzag  pofition 
of  the  ftrata  occafionally  occurs ;  and  at  Anzin,  near  Valen- 
ciennes, there  is  a  remarkable  inftance  of  this  derangement 
of  the  coal  ftrata,  nearly  fimilar  to j^.  9,  in  which  the  fame 
letters  reprefent  the  fame  ftrata  as  bent  upwards  or  down- 
wards. The  whole  are  covered  with  horizontal  ftrata  of 
chalk,  marie,  and  clay,  depofited  at  a  fubfequent  period, 
€i  r,  e. 

That  confiderable  portions  of  the  earth's  furface  have 
not  only  been  raifed  or  depreiTed,  but  alfo  moved  in  a  hori- 
zontal diredion,  is  made  ftill  more  evident  by  the  horizontal 
difplacement  of  metallic  and  mineral  veins.  (See  Veins,  Me* 
taJSc  and  Mtnertd,)  Fig,  10.  reprefents  the  ground  plan  of 
a  weia,  4r«  running  frem  weft  to  eaft,  until  its  continuity  it 


broken  by  a  ieaoef  or  cfofs  courfe,  which  has  thrown  the 
vein  feveral  fathoms  northward.  Now  it  is  obvious  that 
the  ground  on  one  or  both  fides  of  the  crofs  courfe  muft 
have  been  carried  north  or  fouth  along  with  the  vein.  Nor 
are  inftances  of  fuch  a  lateral  motion  of  the  earth  unfre- 
quent  during  violent  earthquakes. 

The  Extent  of  Strata. — That  many  of  the  ftrata  extend^ 
over  large  trads  of  country,  is  a  fa6t  fufiiciently  eftablifhed 
by  obfervation  ;  but  it  appears  to  have  been  known  but  very 
recently.  Among  the  miners  in  the  coal  diftri^s  it  had  in- 
deed been  obferved,  that  the  fame  beds  of  coal  might  fire- 
quently  be  traced  to  a  confiderable  diftance,  until  they  came 
to  the  furface,  or,  in  the  miners'  language,  cropped  out:  but 
with  refpe^  to 'other  ftrata  of  fand-ftone  and  lime-ftone,  &c* 
though  a  confiderable  fimilarity  might  be  obferved  between 
the  ftone  of  diftant  diftrids,  it  was  not  generally  fufpeded 
that  they  were  parts  of  one  continuous  ftratum.  The 
method  of  identifying  a  ftratum  by  the  fofiils  it  contains, 
and  by  its  connexion  with  the  upper  and  lower  ftrata,  is  a 
difcovery  of  the  prefent  age. 

If  each  ftratum  preferved  the  fame  level  where  it  rifes  to 
the  furface,  there  would  be  no  difficulty  in  tracing  it  in  dif- 
ferent diftri^s ;  but  from  the  curvatures  and  faults  already 
explained,  it  frequently  happens  that-a  ftratum,  after  its  dif- 
appearance,  may  be  completely  covered  for  many  miles,  and 
by  fome  fudden  break  be  brought  to  the  furface  again,  at  a 
much  greater  elevation,  or  may  be  found  in  finking  ftiafts  in 
mines  at  a  confiderable  depth.  Before  the  means  of  identi- 
fying ftrata  had  been  afcertained,  it  was  in^offible  to  obtain 
a  knowledge  of  the  mineral  geography  of  an  extenfive  dif- 
tridi.  Even  with  our  prefent  knowledge,  it  is  frequently 
difficult  to  afcertain  with  precifion  the  identity  of  ftrata  in 
diftant  countries,  except  thofe  which  are  well  charaderized 
by  foffile  remains,  or  by  fome  remarkable  peculiarity  of  ftruc« 
ture  or  compofition. 

The  extent  of  ftrata  is  more  limited  in  the  line  of  their 
inclination,  or  dip,  than  in  what  is  called  the  line  of  bearing, 
and  would  be  ftill  more  contracted  in  that  dire&ion,  were 
they  not  frequently  thrown  down  by  faults.  We  can  make 
this  more  intelligible  by  referring  to  Plate  111,  fig.  2,  which 
reprefents  a  fe6iion  of  the  g^reat  ftratum  of  argillaceous  lime^ 
ftone  called  liars  which  rifes  from  the  level  of  the  fea,  near 
Bridport,  in  Dorfetfliire,  and  extends  by  Lyme  to  the  river*  % 
Ax,  where  it  terminates :  a  reprefents  this  bed  rifing  from 
the  fea,  covered  with  a  bed  of  green  and  yellow  land  i. 
From  the  angle  which  it  makes  where  it  firft  rifes,  it  would » 
form  very  lofty  mountains,  and  terminate  before  it  reaches 
the  town  of  Lyme ;  but  it  is  thrown  down  on  the  weftem 
fide  by  a  great  number  of  fmall  faults  or  interfe^ions  of  the 
ftrata,  and  is  thus  continued  in  a  dire^on  weftward  feveral 
miles  beyond  Lyme.  The  fame  bed,  the  moft  remarkable 
and  heft  charaSerized  of  any  in  England,  extends  in  its 
line  of  bearing,  with  little  interruption,  through  Dorfet- 
ftiire,  Somerfetftiire,  and  Gloucefterfhire.  It  may  even  be 
traced  into  Yorkftiire  and  Durham.  It  is  faid,  that  a  fhni- 
lar  bed  may  be  traced  through  France  to  the  Pyrenees ;  but 
though  the  compofition  and  externad  chara^er  be  nearly  the 
fame,  it  may  be  proper  to  obferve,  that  there  is  a  confider- 
able difference  in  the  foffils  of  the  Englifti  and  French 
lias« 

When  the  ftrata  defcend  in  the  line  of  their  dip  or  inclina- 
tion, to  what  extent  they  say  ftretch  under  the  furface  in 
that  diredion  is  unknown,  but  in  all  probability  they  do  not> 
continue  to  defcend  very  far  at  the  fame  angle,  but  are  bent 
in  an  oppofite  diredion,  and  terminate  at  a  diftance  more  or 
lefs  remote.  The  coal  ftrata,  as  before  defcribed,  often  pre* 
fent  t]ii8  curvature ;  after  defceoding  to  a  certain  depth,  ihew. 
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life  to  the  oppofite  point  of  the  horizon^  forming^  bafia- 
fhajped  concavities,  as  reprefented  in  Plate  II.  Jig.  4. 

The  upper  ftrata  above  the  coal  formation  are  arranged 
in  a  fimilar  manner  in  numerous  inftances ;  but  as  they  are 
never  excavated  by  mines»  like  the  coal  ftrata,  their  poution 
has  been  little  attended  to,  after  their  difappearance  below 
the  furface. 

It  is  frequently  obferved>  that  in  a  feries  of  contiguous 
ftrata>  there  is  often  that  general  refemblance  and  connec- 
tion, which  implies  a  natural  relation  ;  hence  fuch  ftrata  are 
dafled  together,  and  are  defcribed  as  one  formation.  <*  We 
may  conceive  one  flab  of  ftone  to  be  compofed  of  different 
lamins,  which,  though  not  exadly  of  the  fame  nature,  either 
with  refpedl  to  colour,  confiftence,  or  fubftance,  yet  all 
contribute  to  the  formation  of  the  fame  ftone ;  the  indivi- 
dual chara£iers  of  which  are  eafily  recognized  by  their 
united  affemblage.''     Geological  Etiay  by  Dr.  Kidd. 

Thus  we  may  conceive  the  chalk  formation  to  include 
beda  that  are  not  chalk,  but  which j^enerally  accompany  it: 
and  the  fame  with  refpe6t  to  the  tormations  of  lias,  land- 
ftone,  flate.  Ice. 

The  German  geolo^fts  affert,  that  the  principal  rock 
formations  are  univerul,  meaning  that  they  were  fpread 
•  over  the  whole  of  the  earth's  furUce,  encircling  it  like  the 
coats  of  an  onion,  and  this  univerfality  they  contend  for, 
both  in  the  lower  unftratified,  as  well  as  the  upper  ftratified 
rocks.  This  opinion  does  not  appear  warranted  by  fads  ; 
for  though  the  lower  beds  of  rock,  fuch  as  granite,  flate, 
^c.  have  a  confiderable  fimilarity  in  different  countries,  yet 
there  is  often  a  great  diverfity  both  in  their  nature  and  the 
order  of  their  fucceflion.'  And  with  refpe^  to  the  upper 
ftratified  rocks,  we  believe  that  in  no  two  diftant  parts  of 
the  world  which  have  yet  been  examined,  do  the  fame  feries 
regularly  occur.  According  to  the  obfervations  of  Hum<* 
boldt,  chalk  and  roe-ftone,  which  occupy  a  confiderable 
Ijpace  on  the  weftem  fide  of  Europe,  are  no  where  to  be 
found  in  America*  It  i»  now  admitted,  that  fome  feries  of 
ftrata  are  local  formations,  becaufe  no  fimilar  feries  have  yet 
been  found.  On  the  fame  grounds,  we  might  regard  moft 
of  our  upper  ftratified  rocks,  as  local  formations  of  greater 
or  lefs  extent. 

All  geologifts  are  agreed,  that  our  prefent  continents  were 
I  once  covered  with  water.     This  is  proved  by  the  remains  of 
marine  animals  imbedded  in  the  ftrata  which  lie  on  the  fum-> 
mits  of  the  higheft  mountains.    From  thefe  remains  it  is  alfo 
evident,  that  the  upper  ftralified  rocks  were  depofited  under 
water.     Now  whether  the  ocean  retired,  or  the  continents 
were  raifed  from  beneath,  it  is  obvious  that  the  fea  muft 
have  filled  the  prefent  vallies  and  lower  parts  of  the  conti- 
nent, forming  numerous  lakes  or  inland  feas ;  and  we  con- 
ceive it  to  be  more  probable,  that  different  feries  of  ftrata 
were  depofited  in  each  of  thefe  lakes,  conftituting  what 
may  be  called  local  formations  ;  and  this  will  explain  why 
we  genenllv  find  different  feries  of  ftrata  on  the  oppofite 
fides  of  a  chain  of  mountains.     The  order  of  faccemon  of 
the  different  ftrata  which  are  moft  nearly  allied,  and  which 
may  be  regarded  as  conftituting  one  formation,  as  well  as 
the  order  of  fucceflion  of  the  greater  beds  themfelves,  pre- 
fents  confiderable  diverfity  in  different  diftri^s,  though  we 
no  where  find  the  lower  beds  covering  the  upper  formations. 
This  will  be  better  underftood,  by  fuppofing  a  feries  of 
ftrata,  i,  2,  3,  4,  5,  6,  7,  8,  Sec  arranged  as  they  are  here 
numerical  ly  placed,  N^  1  being  the  uppermoft.     We  fre- 
quently find  the  ftrata  x  or  2,  refting  immediately  upon 
die  fbrata  7  or  8,  and  all  the  intervening  ftrata,  3,  4,  5,  6, 
to  be  wanting  ;  but  we  never  find  the  lower  ftrata,  7  or  8, 
refting  upon  i  or  2}  except  in  fituations  where  the  ftrata 


have  been  thrown  Aovip,  and  OTertnmed.  Where  any  feries 
of  ftrata  are  wanting,  a  queftion  naturally  arifes,  have  they 
been  carried  away  by  fome  fudden  inundation,  before  the 
upper  ftrata  were  depofited,  or  have  they  never  extended  to 
that  place  ?  In  fome  inftances,  we  are  certain  that  the 
ftrata  iiave  been  carried  away  from  particular  fituations*  at 
in  fome  of  the  excavations  which  have  formed  vallies^  in 
which  thp  ftrata  that  terminate  on  one  fide  of  the  valley  may 
be  difcovered  again  in  the  hiUs  on  the  oppofite  fide ;  but  it  is 
exceedingly  difficult  to  fuppofe,  with  fome  geologifb,  that 
the  ftrata,  which  now  cover  but  a  fmall  portion  of  me  earth's 
furface,  were  once  fpread  over  it  univerfally.  We  might 
aflc,  where  have  the  materials  been  carried  to  and  depofited  i 
This  difficulty  will  be  removed,  if  we  admit  that  each  ftratum 
has  been  formed  in  bafins  or  lakes  of  limited  extent,  though 
thefe  bafins,  in  fome  inftances  perhaps,  may  not  be  left 
than  the  bafin  of  the  prefent  Mediterranean  fea. 

The  fubftances  of  which  the  ftrata  are  principally  com- 
pofed, are  argillaceous,  calcareous,  or  filiceous  earth,  which 
are  generally  more  or  lefs  intermixed  or  combined ;  but  the 
calcareous  and  filiceous  ftrata  often  contain  the  earths  nearly 
pure.  Sihceous  earth  is  more  abundant  in  the  lower  than  in 
the  upper  ftrata.  Argillaceous  ftrata  are  often  combined 
with  faline  and  inflammable  matter,  and  give  rife  to  mineral 
fprings.  Carbonaceous  or  bituminous  matter  is  more  fre- 
quently combined  with  alumine  or  clay  than  with  the  other 
earths.  Moft  of  the  (oft  argillaceous  ftrata  contain  iron 
pyrites,  from  the  decompofitioo  of  which,  the  waters 
fpringing  from  them  are  generally  rendered  more  or  lefs 
impure.  To  this  decompofition,  and  the  heat  which  is 
evolved,  fome  geologifts  attribute  the  increafed  temperature 
of  warm  fprings.  (See  Temperature  of  the  Earth  and  ^f 
Springs.)  Others  fuppofe  volcanic  fires  to  owe  their  origm 
to  the  fame  fource.  (See  Volcano.)  We  confider  &k 
caufe  as  inadequate  to  the  explanation  of  thefe  awful  pheno- 
mena ;  hut  it  cannot  be  denied  that  we  have  numerous  in- 
ftances of  pyritous  ftrata  taking  fire  when  expofed  to  the 
air  and  moilture.  The  cliffs  near  Charmouth,  in  Dorfet- 
fliire,  compofed  of  beds  of  pyritous  clay,  took  fire  fponta- 
neouJfly  Auguft  I75i»  after  a  very  heavy  rain  in  a  hot  dry 
feafon :,  they  continued  to  emit  flame  at  intervals  for  feveru 
years.     Watfon's  Chemical  Effays,  vol.  i.  p.  197. 

A  pyritous  clay  or  (hale  near  Whitby,  of  a  fimilar  com- 
pofition,  fometimes  takes  fire  fpontaneoufly,  when  maiet 
which  fall  from  the  cliff  get  moiftened  with  iea-water. 

To  the  partial  decompofition  of  pyritous  ftrata,  which 
takes  place  when  they  are  penetrated  by  mines  and  have  ac- 
cefs  to  air,  we  may  afcribe  the  generation  of  carburetted 
hydrogen  gas,  that  frequently  occafions  fuch  tremendous 
explouQns.  See  Ventilation  of  Minu;  where  we  pro* 
pofe  to  give  an  account  of  the  various  methods  that  have 
lately  heta  devifed  to  prevent  the  fetal  accidents  from  im- 
pure air. 

Strata  of  clay  being  water-tight  give  rife  to  fprings,  as 
they  arreft  the  water  that  percolates  through  porous  ftrata* 
and  convey  it  to  other  fituations.  The  inclinations  of  the 
ftrata  before  defcribed,  with  the  breaks  and  inequalitieSy 
render  the  globe  habitable^  by  diftributing  the  waters  over 
the  furface ;  and  a  knowledge  of  ftratification  is  abfolutely 
neceffary  to  condu6i  the  operations  of  draining  or  watering 
extenfive  diftridls  with  fuccefs,  and  in  the  eafieft  manner. 
Hence  Mr.  Elkington  gained  fuch  merited  celebrity  as  a 
drainer.  As  the  different  ftrata  which  rife  to  the  furface 
decompofe,  they  form  the  materials  of  the  foil,  and  accord- 
ing to  the  nature  of.  the  earths  of  which  the  ftrata  are  com- 
pofed, the  foils  are  more  or  le£s  fruitful  or  fterile.  Thus,  a 
knowledge  of  the  ftrata  might  frequently  be  of  givat  ufe  to 
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^ttt  agricttlturaliftt  and  enable  him  to  combine  the  earth  of  rhinoceroSt  the  tapir,  the  maftodoa»  the  e)k,  &c»  are  fi«;« 
one  ftratum  with  that  of  another  in '  its  vicinity,  to  ameli-  quently  found.  Many  of  thefe  are  different  from  any  ex- 
orate  his  foil,  and  enfure  its  permanent  improvement.  In  iitin^  fpecies.  Thefe  remains  prove  that  dry  land  eyifted 
the  feledion  of  ftone  for  architedure,  a  knowledge  of  .the  in  the  vicinity,  and  that  Europe  was  then  inhabited  by 
eompofition  of  (Irata  would  alfo  be  of  the  greateft  fervice.  fpecies  of  animals  at  prefent  unknown.  Remains  of  vege* 
See  Stone /or  JireJnieQure.  tables  are  alfo  found  in  alluvial  foil ;  but  in  the  calcaxeous 

Organic  Ktmams  in  Strata. — ^We  have  before  had  occafion  rocks,  on  which  the  alluvial  £oil  refts,  we  difcover  no  re- 

to  notice,  that  the  ftrata  are  to  a  g^at  depth  generally  cha-  mains  of  land  animals  or  vegetables,   but  abundance  of 

ra6^enfed  by  the  remains  of  animals  or  vegetables,  in  what  marine  organic  remains.     At  a  ft  ill  gpneater  depth,  in  an 

if  called  a  petrified  ftate,  the  orgranic  ftrudure  being  dif-  argillaceous  lime-ftone  called  Rasf  and  in  the  beds  of  clay 

tkifUy  vifibfe,  although  the  animal  or  vegetable  matter  is  which  accompany  it,  we  meet  with  the  bones  of  amphibiouf 

afanoft  entirely  removed,  and  its  place  generally  fupplied  by  oviparous  quadrupeds,  fuch  as  the  alligator,  and  with  remains 

calcareous  or  fihceous  earth.     Since  the  attention  of  ffeolo*  of  unknown  marine  animaU,  di&iu6t  trom  thofe  in  the  upper 

gifte  and  naturalifts  has  been  directed  to  the  inveftigation  of  ftrata ;  and  alfo  with  a  few  vegretable  remains.     Under  this 

Uiefe  organic  remains,  it  has  been  difcovered  that  few,  if  ftratum  a  feries  of  ftrata  occur,  compofed  of  fand-ftone, 

any,  are  perfe£Uy  fimilar  to  thofe  fpecies  of  aaimals  or  vege-  coal,  &c.  not  lefs  in  fome  parts  than  one  thoufand  yards  in 

tables  that  refemble  them  the  moft  ;  and  numerous  fpecies,  thicknefs ;  and  throughout  the  whole  of  this  feries  m  £ng- 

«nd  even  genera  of  animals,  are  difcovered  in  fome  of  the  land,  not  a  feftige  of  animal  exiftence  can  be  traced,  except 

ftrata,  wluch  no  longer  exift  upon  our  planet.  *  one  thm  ftratum  containing  mufcle-ihells ;  the  remains  m 

The  important  difcovery,  that  certain  animal  or  vege*  the  other  part  of  the  feries  being  exclufively  vegetable. 
table  remains  afe  confined  to  particular  beds,  above  or  be-        Below  this  feries  of  ftrata  we  meet  with  thick  beds  of 

low  which  they  are  rarely  if  ever  to  be  found,  was  firft,  we  lime»ftone,  in  which  no  trace  whatever  of  vegetable  exift* 

beUeve,  made  by  Mr.  William  Smith  of  Mitford,  near  Bath,  ence  occurs ;    but  we  find  again  the  remains  of  marine 

and  has  fince  been  confirmed  by  the  obfervatioas  of  Cuvier  animals  exclufively.     Thefe  remains  are  generally  lefs  nu- 

and  other  naturalifts  and  geologtfts.  merous  as  we  delcend  lower;  and  in  the  loweft,  beds  of 

Thefe  organic  remains  are  more  abundant  in  the  upper  cryftalline  lime-ftone  are  no  longer  difcemible.     That  great 

than  the  lower  ftrata ;  and  in  the  loweft  beds  of  rock  which  and  fucceffive  changes  muft  have  taken  place  in  the  cottdi<i> 

have  yet  been  explored,  no  traces  of  organic  exiftence  have  tion  of  our  planet,  is  proved  by  the  fucoeffion  of  land  anip- 

been  found.     Hence  fuch  beds  of  rock  are  fuppofed  to  mals,  marine  animals,  and  vegetables,  at  great  depths  under 

have  been  formed  prior  to  the  exiftence  of  organifed  beings,  each  other.     The  (agacious  phyfiologift  Cuvier,  whofe  re« 

and  have  received  the  name  of  primary.  •  We  may  however  fearches  in  comparative  anatomy  eminently  qualified  him  for 

obferve,  that  between  thofe  ftrata  which  abound  in  organic  the  inveftigation  of  thefe  foffile  remains,  has  eiven  the  foU 

remains,  other  ftrata  are  frequently  isterpofed,  in  which  no  lowing  interefting  ftatement  of  the  general  interencea  to  be 

fuch  remains  occur :  hence  we  may  infer,  with  fome  proba-  drawn  from  them,  relative  to  the  former  ftate  of  the  world, 
bility,  that  the  procefs,  by  which  fome  of  the  ftrata  were        **  The  level  parts  of  the  earth,  when  penetrated  to  a 

<^nfolidated,  has  obUterated  all  traces  of  organic  exiftence:  verv  g^reat  depth,  exhibit  horizontal  ftrata,  compofed  of 

and  the  mere  abfence  of  vegetable  or  animal  remains  in  a  various  fubftances,  generally  containing  innumerable  marine 

ftratum  is  not  fufficient  to  prove,  that  thej  did  not  exift  at  produdions.     Simiur  ftrata,  with  the  fame  organic  remains, 

the  period  when  it  was  depofited.     It  is,  nowever,  remark-  form  the  ftratified  hills  to  a  great  height.     Sometimes  the 

able,  that  the  organic  remains  that  occur  in  the  loweft  (hells  are  fo  numerous,  as  to  conftitute  the  entire  mafs  of 

ftrata  in  which  they  have  been  obferved,  are  thofe  of  ihell-  the  ftratum :   they  are  moft  frequently  in  fuch  a  perieft 

fifli  and  zoophytes  ;  and  it  is  only  in  tl^  uppar  ftrata  that  ftate  of  preDervation,  that  e^n  the  fmaUeft  retain  their  moft 

we  meet  with  the  remains  of  animals  poffefling  a  more  com-  delicate  parts,   their  (harpeft  ridges,  and  their  fineft  and 

plex  organifation  ;  nor  do  we  find  the  remains  of  viviparous  tendereft  procefles.     They  are  found  in  elevations  far  above 

hnd  quadrupeds,  except  in  the  very  uppermoft  ftrata.  the  level  of  the  ocean,  and  in  places  where  the  fea  could 

Thefe  orgranic  remains,  intombed  at  various  depths,  in-  not  be  conveyed  by  any  exifting  caufe.     The^  are  not  onlr 

form  us  that  the  ftrata  were  depofited  over  each  other  at  included  in  loofe  fand,  but  are  often  imbedded  in  the  hardeft 

diflant  intervals  of  time ;  and  likewife  that  each  ftratum  in  -ftones.     Every  country,  every  continent,  every  ifland  of 

which  they  occur,  or  under  which  they  are^found,  was  onoe  any  fize,  exhibits  the  fame  phenomenon.     We  are,  there- 

the  uppermoft  ftratum  of  the  globe :  for  it  is  obvious  that  fore,  forcibly  led  to  believe  that  the  fea  has,  at  one  period^ 

the  different  animals,  whofe  remains  are  imbedded  in  any  covered  the  prefent  land :  it  muft  alfo  have  remained  there 

ftratum,  muft  have  had  time  to  grow  and  perilh,  before  for  a  long  time,  and  been  in  a  ftate  of  tranquillity ;  which 

another  ibratum  was  depofited  upon  it.     The  exiftence  of  circumftance  was  neceflary  for  the  formation  of  depofits  fo 

diftind  fpecies  in  particular  ftrata,  proves  that  the  materials  extenfive,  fo  thick,  and  containing  exuviae  fo  perfedly  pre- 

of  fuch  ftrata  were  not  brought  there  by  any  fudden  inunda-  ferved.     An  accurate  comparifen  of  their  contexture,  and 

tion :  for  this  would  have  mixed  together  indifcriminately  firequently  even  of  their  compofition,   cannot  detect  the 

the  remains  of  vegetables  or  animals.     It  has  been  well  re-  flighteft  difierence  between  the.  lubftance  of  thefe  fliells  and 

marked  by  Cuvier,  that  the  exiftence  of  thefe  organic  the  (hells  which  ftill  exift  in  the  fea :  they  have,  therefore^ 

remains  is  the  only  proof  we  have  that  the  ftrata  were  fi>rmed  once  lived  in  the  fea,  and  been  depofited  by  it.     Hence  it 

in  fuccdfion  ^  for,  without  them,  we  have  not  the  leaft  evi-  is  evident  that  the  bafin,  or  refervoir,  containing  the  fea, 

denoe  that  they  were  not  contemporaneous  formations*  has  nndereone  fome  change,  either  in  extent  or  in  fituadon. 

By  thefe  organic  remains  in  the  different  ftrata,  we  are  or  in  both.    The  traces  of  revolutions  become  ftill  more 

alfo  made  acqiudBted  with  the  great  changes  which  muft  apparent  and  decifive,  when  we  approach  nearer  to  the  great 

have  taken  place  in  the  condition  of  our  planet  in  remote  chaina  of  mountains.    Many  beds  of  (hells  are  ftill  found  : 

ages.    The  upperdioft  ftratum  in  Enriand,  and  various  fome  of  thefe  are  even  larger,  and  more  folid.    The  (hella 

parts  of  Europe,  is  formed  of  alluvial  foil.     In  this  foil  the  are  numerous,  and  perfedW-  preferved ;  but  they  are  not  of 

remains  of  quadrupeds  of  vaft  fiflse»  fuch  aathe  elephant^  the  the  fame  fpecies  with  thofe  which  axe  found  in  the  upper 
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ftrata.  Tlie  lower  ftntat  containing  thefe  organic  remains, 
have  various  degrees  of  inclination,  and  are  fometimes  fitu- 
ated  vertically.  They  form  the  ridges  of  fecondary  moun- 
tains, and  do  not  reft  upon  the  horizontal  itrata  of  the  hills 
at  their  hafe,  but,  on  the  contrary,  dij}  underneath  them* 
When  we  dig  through  the  horizontal  ftrata,  in  the  neigh- 
bourhood of  the  inclined  ftrata,  the  latter  are  invariably 
found  below.  Sometimes,  when  the  inclined  ftrata  are  not 
too  much  elevated,  they  are  furmounted  by  horizontal 
ftrata :  the  inclined  ftrata  are,  therefore,  more  ancient  than 
the  horizontal,  and,  in  many  inftances,  appear  to  have  been 
raifed  into  their  inclined  pofition  before  the  horizontal 
ftrata  were  placed  upon  them.  If  we  inftitute  a  more  de- 
tailed comparifon  between  the  various  ftrata,  and  thofe 
remains  of  animals  which  they  contain,  we  (kail  foon  dif- 
cover  ftill  more  numerous  differences  among  them,  indicating 
a  proportional  number  of  changes  in  their  condition.  The 
fea  has  not  always  depolited  mineral  ftrata  of  the  fame  kind. 
It  has  obferved  a  regular  fucceflion  as  to  the  nature  of  its 
depofits:  the  more  ancient  ftrata  are  more  uniform  and 
extenfive  $  and  the  more  recent  are  more  Umited,  and  more 
tariation  is  obferved  in  them  at  fmall  diftances.  Thus  the 
great  cataftrophes,  which  have  produced  revolutions  in  the 
bafin  of  the  fea,  were  preceded,  accompanied,  and  followed, 
by  changes  in  the  nature  of  the  fluid,  and  of  the  fubftances 
which  it  held  in  folution ;  and  when  the  furface  of  the  feas 
came  to  be  divided  by  iflands  and  proje&ing  ridges,  dif- 
ferent changes  took  place  in  every  feparate  baf^n.  Amidft 
thefe  changes,  it  muft  have  been  almoft  impollible  for  the 
fame  kind  of  animals  to  continue  to  live :  nor  did  they  do 
fo,  in  fad.  The  fpecies,  and  even  their  eenera,  change 
with  the  ftrata ;  and  although  the  fame  fpecies  occaiionally 
recur  at  fmall  diftances,  the  (hells  in  the  lower  ftrata  have 
forms  peculiar  to  themfelves :  they  gradually  difappear,  and 
are  not  feen  at  all  in  the  upper  ftrata,  ftill  lefs  in  the  exifting 
feas.  In  our  prefent  feas,  indeed,  we  never  difcover  their 
correfponding  fpecies,  and  even  feveral  of  their  genera  arc 
not  to  be  found.  On  the  contrary,  the  (hells  of  the  upper 
or  more  recent  ftrata  refemble,  as  it  refpe£^s  the  genus, 
thofe  which  ftill  exift  in  the  fea ;  and  in  the  laft  formed  and 
loofeft  of  thefe  ftrata,  there  are  fome  fpecies  which  the  eye 
of  the  moft  expert  naturaUft  cannot  diftingui(h  from  thofe 
which  at  prefent  inhabit  the  ocean. 

**  If  we  examine  with  greater  care,  we  (hall  difcover  among 
the  more  recent  ftrata,  of  thofe  which  are  nearelt  the  fur- 
face,  fome  in  which  land  animals  are  buried  under  heaps  of 
marine  produftions.  Thus,  the  various  cataftrophes  of  our 
planet  have  not  only  caufed  the  different  parts  of  our  con- 
tinent to  rife  by  degrees  from  the  ba(in  of  the  fea ;  but  it 
has  alfo  frequently  happened,  that  lands  which  had  been 
laid  dry  have  been  again  covered  by  water ;  either  in  confe- 
fluence  of  thefe  lands  finking  down  below  the  level  of  the 
fea,  or  of  the  fea  being  raifed  above  the  level  of  the  land* 
The  particular  portions  of  the  earth  alfo,  which  the  fea  has 
abandoned  by  its  laft  retreat,  had  been  laid  dry  once  before, 
and  had  fupported  quadrupeds,  birds,  plants,  and  all  kinds  of 
terreftrial  prodiidions  ;  it  had  fubfequently  been  inundated 
by  the  fea,  which  has  fince  retired,  and  left  the  land  to  be 
occupied  by  its  prefent  inhabitants*  The  changes  which 
have  taken  place  in  the  produdion  of  the  (helly  ftrata,  have 
not,  therefore,  been  entirely  owing  to  a  graduid  and  general 
retreat  of  the  waters ;  but  to  fucceffive  irruptions  and  re^* 
treats,  the  final  refult  of  which  however  has  been  an  univerfal 
depreffion  of  the  level  of  the  fea.  Thefe  irruptions  and  re- 
treats of  the  fea  have  neither  been  (low  nor  gradual :  moft 
of  the  cataftrophes  which  have  occaiioned  them  have  been 
fttdden :  this  is  proved  with  regard  to  the  hft  of  them,  the 


traces  of  which  are  moft  confpieneus.  In  the  northern 
resions  it  has  left  the  carcafes  of  fome  large  quadrupeds* 
which  the  ice  had  arreftdd,  and  which  are  preferved  to  the 
prefent  day,  with  their  fkin,  their  hair,  and  their  flefh*  If 
they  had  not  been  frozen  as  foon  as  killed,  they  wpuld 
quickly  have  been  decompofed  by  putrefa6tion.  The  break.- 
ing  to  pieces  and  overtumings  of  the  ftrata,  which  hap- 
pened in  former  cataftrophes,  (hew  plainly  that  they  were 
ludden  and  violent,  like  the  laft ;  and  the  heaps  of  debris 
which  are  found  in  various  places  among  foUd  ftrata,  de*> 
monftrate  the  vaft  agitation  excited  in  the  mafs  of  waters* 
Life,  therefore,  has  often  been  difturbed  on  the  earth  by 
dreadful  cataftrophes,— cataftrophes  which,  in  the  commence- 
ment, have  perhaps  moved  to  a  great  depth  the  entire  cruft 
of  the  globe,  but  which  have  fince  aded  lefs  generally,  and 
to  a  fmaller  depth.  Numberlefs  living  beings  were  the 
vi£tims  of  thefe  cataftrophes ;  fome  have  been  deftroyed  by 
fudden  inundations,  others  have  been  laid  dry  in  confequence 
of  the  bottom  of  the  fea  being  inftantaneoufiy  elevated: 
their  races  have  even  become  extind.  The  ftrata  in  every 
part  of  the  globe  bear  the  imprefs  of  thefe  great  and  terrible 
events  fo  diftin6Uy,  that  they  are  vifible  to  all  who  are  qua- 
lified to  read  their  hiftory  in  the  monuments  they  have  left 
behind." 

In  one  part  of  the  work  from  which  we  have  made  the 
above  extra6k,  Cuvier  fpeaks  of  *'  animal  and  vegetable  pro- 
dudions  which  belong  to  the  land  and  to  frefh  water,"  as  be- 
ing found  **  in  the  midft  of  the  moft  ancient  fecondary 
ftrata."  This  may  be  true  with  refpeft  to  vegetable  re- 
mains, which  are  occafionally  found  in  fome  kind  of  flate ; 
but  we  do  not  recoUedt  an  inflance;,  either  cited  by  Cuvier 
himfelf,  or  by  any  geologift  of  reputation,  nor  has  any  in- 
ftance  come  vrithin  our  own  obfervation,  of  the  remains  of 
land  animals  imbedded  in  the  **  moft  ancient  ftrata,'/  though 
they  are  fometimes  found  in  caverns.  The  remaina  of  am- 
phibious animals  occur  in  ftrata  below  the  chalk,  as  the  lias, 
which  may  be  confidered  as  very  ancient,  compared  with  the 
ftrata  covering  chalk  ;  but  we  have  never  heard  of  remains  of 
land  animals  in  the  ftrata  fubjacent  to  the  lias,  either  in  the 
fand-ftone  of  the  coal  formation,  or  in  the  alpine  lime-ftone. 
Animal  remains  in  the  caverns  of  the  alpine  lime-ftone  may 
be  of  very  recent  date,  as  thefe  caverns  are  fometimes  clofed 
by  the  dcpofition  of  flala&ites.     See  Stalactitb. 

It  is  a  fa6i  particularly  deferving  oJF  notice,  that  no  human 
booes  or  works  of  art  have  been  difcovered  in  any  of  the 
ftrata,  or  even  in  the  uppermoft  alluvial  ground,  containing 
the  remains  of  quadrupeds  moft  nearly  refembling  exifiing 
fpecies.  It  is  true  that  human  bones  and  implements  of  ii^ 
duftry  have  occafionally  been  met  with  at  great  depths  ia 
mining  operations  $  but  under  circumftances  which  latis&c- 
torily  prove,  that  they  had  been  left  there  when  mines  were 
formerly  worked  in  the  fame  fituation*  The  ab fence  of  human 
remains  appevs  to  indicate,  ^hat  man  was  one  of  the  lateft 
inhabitants  of  the  glpbe,  and  agrees  with  the  order  of  crear 
tion  defcribed  by  Mofes  in  the  book  of  Genefis.  Public 
curiofity  was  recently  excited  by  a  foifile  human  fkeleton 
brought  to  this  country  from  Guadaloupe*  It  is  imbedded 
in  a  block  of  calcareous  ftone,  compofed  of  fmooth  particles 
of  fhells  and  coral ;  but  on  enquiry,  it  is  found  that  the 
rock,  in  which  this  fkeleton  with  other  human  bones  occur, 
IS  fituated  on  the  fea-coaft,  below  the  prefent  high-water 
mark,  and  immediately  under  the  volcano  called  the  Swf- 
friere.  The  bones  contain  a  part  of  their  animad  matter,  and 
all  their  phofphate  of  lime.  On  the  fhores  of  the  Mediter- 
ranean, and  particularly  in  the  gulf  of  Meflina,  heaps  of 
loofe  fand  become  confolidated  in  a  few  years.  We  are  not 
to  be  furprifed,  therefore>  that  n  a  volcanic  ifland  like 

Guadaloupe^ 


STRATA. 


Guadalonpet  fubjeA  to  ▼iolent  convulfiont  from  earthquakes 
and  imp^uous  hurricanes^  that  human  bodies  (hould  occa- 
fionally  be  difcovered  which  have  been  covered  by  fand, 
that  has  fubfequently  become  indurated. 

It  is  not  a  little  remarkable,  that  a  recent  formation  of 
minute  fhelly  fand^ftone,  exa£Uy  fimilar  to  that  of  Guada- 
lottpe*  has  nnce  been  difcoTered  on  the  coaft  of  Cornwall. 

From  St.  Ives  to  near  Padftow,  the  country  has  been 
overwhelmed  with  fand  confining  of  comminuted  (hells  :  in 
many  places  it  is  drifted  into  hills  of  60  feet  elevation. 
Amon?  the  Arundel  papers^  there  is  mention  of  an  eztenfive 
parifh  being  partly  buried  under  driving  fands  in  the  twelfth 
century.  It  is  alfo  known  by  oral  tradition,  that  whole 
hrms  have  been  overwhelmed  at  a  period  not  very  remote ; 
and  at  this  very  day,  upon  the  fhifting  of  the  fands,  the 
tops  of  houfes  may  be  occafionally  feen.  This  loofe  fand, 
on  various  parts  of  the  coaft,  is  becoming  indurated,  and 
paiSng  into  a  compa£t  rock.  At  New  Haye  its  hardnefs 
u  fo  confiderable,  that  it  requires  a  great  force  to  break 
it ;  and  it  is  generally  employed  for  building  and  other  ufe* 
ful  purpofes.  According  to  a  paper  of  Dr.  Paris  on  this 
fubie^,  read  before  the  Royal  Geological  Society  of  Corn- 
wall, <<  the  folidiOcation  is  caufed  by  the  infiltration  of 
water  impregnated  with  the  various  materials  of  the  decom- 
pofing  (late  through  which  it  flows. 

*'  Where  a  iiream  of  water  paiFes  through  the  fand-ftone, 
there  the  procefs  of  induration  is  more  rapid.  Although 
the  iron  forms  but  a  fmall  portion  of  the  different  foreign 
fubftances  which  analyfis  dete6ks  in  the  corapofition  of 
the  fand-ftone,  it  is  probably  the  principal  caule  of  its  in- 
duration, a  very  fmall  quantity  being  fumcient  for  the  pur- 
pofe." 

The  Comifli  fand-ftone  contains  fragments  of  (late ;  but 
where  thefe  are  wanting,  it  bears  fo  ftriking  a  fimilarity  to 
the  fand-ftone  at  Guadaloupe,  in  wliich  human  Ikeletons 
are  found,  that  even  with  a  lens  no  difference  can  be  per- 
ceived. 

Strata,  Formation  of,  or  Stratification,  The  defcription 
of  the  ft  rat  a  we  have  here  riven,  refers  to  thofe  rocks  deno- 
minated y^^oiz/^^rjr.  All  geologifts  are  agreed,  that  thefe  are 
generally  diftindly  ftratified ;  but  with  refpe^  to  the  ftratili- 
cation  of  the  lower  rocks,  denominated  primary  f  much  diver* 
iity  of  opinion  has  prevailed.  Some  geologifts  have  afferted, 
that  granite,  fienite,  porphyry,  &c.  are  frequently  ftratified, 
and  others  deny  the  fadi.  The  difference  is,  we  believe,  rather 
founded  on  theory,  than  on  an  accurate  obfervation  of  nature. 
Thofe  ^reologifts  who  contend  for  the  occaiionalfbratiiication 
of  granite,  fuppofe  that  ftratification  neceffarily  implies  the 
aqueous  formation  of  the  rocks  in  which  it  occurs  ;  and  as 
this  mode  of  formation  conititutes  a  leading  chara^r  of 
the  Neptunian  fyft^m,  (fee  System  of  Geology,)  wherever 
diey  have  found  granite  or  other  rocks  interfe£Ud  by 
feams  nearly  parallel,  they'  have  defcribed  them  as  ftratified. 
Parallel  feams  alone  are  no  decifive  proof  of  the  aqueous 
mode  of  formation,  as  rocks  of  undoubted  volcanic  origin 
are  fometimes  interfe£ted  by  fuch  feams. 

Globular  balls  of  granite  and  bafalt  are  alfo  interfered 
by  concentric  parallel  feams,  which  cannot  be  called  ftrati* 
fication,  if  we  mean  the  term  to  imply  a  fucceifion  of  de^ 
pofits  fpread  over  each  other  by  water.  In  all  probability, 
thefe  feams  are  formed  either  by  horizontal  preffure,  or  bv 
an  internal  arrangement  of  the  particles  analogous  to  cryftal- 
lization.  Some  geologifts,  defirous  of  extending  the  pro- 
cefs of  ftratification  to  the  lower  rocks,  have  confidently  af- 
ferted,  that  all  rocks,  of  what  is  called  primitive  or  clay-uate, 
are  diftin^tly  ftratified,  and  that  the  flaty  cleavage  is  always 
io  the  diredion  of  the  ftrata.   From  an  extenfive  examination 


of  thefe  rocks  in  various  diftrifts,  'we  have  no  hefitation  ia 
afferting  that  the  reverfe  of  this  is  the  fad,  not  a  fingle  in* 
ftance  having  come  under  our  obfervation,  where  the  flaty 
laminae  of  true  roof-flate  were  parallel  with  the  diredion  of 
the  bed  of  flate  itfelf,  but  generally  make  with  it  an  angle 
of  50  or  60  degrees.  We  have  feen  flate-rocksy  which  for 
feveral  miles  prefented  the  appearance  of  fbrata ;  tabular 
maties  of  confiderable  thicknefs,  rifing  at  an  angle  of  8o\ 
which  might  have  been  defcribed  as  regular  ftrata ;  but  on 
purfuing  thefe  farther,  we  obferved  the  vertical  tablet  reft- 
ine  upon  a  bed  of  lime-ftone  not  more  than  ao  yards  in 
thicknefs,  and  inclined  at  an  anrie  of  about  30^  upon  a 
lower  bed  of  horn-ftone.  The  lime-ftone  was  diftindly 
ftratified,  and  contained  the  remains  of  encrinites  in  the 
middle  ftraturo.     See  Plate  III.  Geology,  Jig.  4. 

What  were  fuppofed  to  be  ftrata,  were  here  evidently  the 
vertical  feams  in  a  very  thick  bed  of  Hate,  refting  upon  the 
lime-ftone  at  a  moderate  angle  of  elevation.  It  not  unfre« 
quently  happens,  that  vertical  laminae  of  roof-flate  reft  upon 
a  flab  of  flate  nearly  horizontal ;  and  under  the  horizontal 
flab,  the  laminse  of  the  flate  will  be  nearly  vertical,  the  fame 
as  in  the  upper  flate :  but  in  all  ftratified  rocks,  the  upper 
and  lower  part  muft  have  the  fame  inclination  in  the  fame 
place ;  and  where  the  feams  run  in  a  different  diredion  to 
that  of  the  beds,  we  are  certain  that  they  are  not  what  have 
been  called  ftrata  feams,  or  regular  partings  of  the  ftrata, 
but  rents  or  fiffiures,  either  the  refult  of  cryftaUization  or  of 
mechanical  feparation.  The  remarkable  convolutions  which 
fome  of  the  flate-rocks  in  Devonfhire  and  in  Scotland  pre- 
fent,  are  not  the  bendings  of  regular  ftrata ;  for  if  fo,  the 
upper  and  lower  beds  would  have  nearly  the  fame  form, 
whereas  we  often  find  thefe  bendings  only  in  one  part  of  the 
rock. 

To  what  caufe  this  waved  ftrudure  in  Tocks  may  be 
owing,  whether  to  a  cryftalline  arrangement,  or  to  preffure 
during  the  original  formation,  or  whether  produced  by  the 
adion  of  moifture  and  change  of  temperature,  is  uncertain* 
We  know  that  rocks  and  ttones,  after  expofure  to  the  wea- 
ther, often  prefent  marks  of  iuternal  configuration,  that 
were  not  difcemible  when  they  were  firft  expoied. 

It  may  not,  however,  be  improper  to  ftate,  that  we  have 
feen  a  piece  of  the  Devonfliire  flate,  which  as  a  fragment 
had  no  appearance  of  any  ftrudure  whatever ;  but  after  it 
had  been  lubmitted  to  intenfe  heat  in  a  furnace,  it  acquired  a 
regular  fchiftofe  ftrudure,  and  the  laminse  affumed  the  waved 
form  fo  commonly  feen  in  the  flate-rocks  of  Devonfhire* 

The  German  geologifts  have  denominated  the  parallel 
ftratified  rocks^/s  rocks  (fee  Rock)  ;  and  though  in  nature 
there  may  frequently  be  obferved  a  gradation  from  regularly 
ftratified  to  unftratified  rocks,  yet  the  ftrudure  of  the  upjp^^ 
rocks  differs  fo  much  from  that  of  the  lower,  that  we  coa** 
ceive  it  would  be  better  to  reftrid  the  term  ftratification  to 
the  former,  or  the  floetz  rocks,  as  it  is  only  in  them  that  ^^ 
can  trace  regular  parallel  feams  or  partings  to  any  confider^ 
able  extent.     The  partings  in  granite  and  the  lower  rock^» 
thoufl^h  they  may  be  regular  for  a  fmall  diilance,  feneraUy 
interfed  each  other  in  different  diredions,  or  entirely  difaP' 
pear  in  the  body  of  the  rock.  ^ 

In  what  manner  the  ftrata  were  formed  and  confolidatctt 
is  a  fubjed  of  inquiry  involved  in  much  uncertainty,  as  ^w« 
can  obferve  no  procefs  precifely  analogous  at  the  prefen 
time.  The  data  which  we  may  fafely  attume  to  guide  us  - 
our  refearches  are  but  few.  The  ftrata  are  not  a^rang 
over  each  other  accordinc  to  the  fpccific  gravity  of  the  i\x\> 
fiances  of  which  they  are  compofed.  a  ftratum  of  hea^^ 
ttone  being  frequently  placed  above  one  that  is  much  hgUt 
Hence  we  may  infer,  that  the  materwls  of  the  ftrata  w 
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not  Aechanically  fufpended  in  the  fame  fluids  if  fo,  tke  hea- 
▼icft  would  have  funk  the  firft,  and  we  {hould  find  the  ftrata 
arranged  in  the  order  of  their  refpefUve  denfity  or  weight. 
Neither  can  any  regular  gradation  be  traced  in  the  cryltal- 
line  texture  of  the  ftrata ;  though  viewed  on  a  large  Icaley 
the  lower  ftrata  may  be  defcribed  as  being  more  cryftailine 
than  the  upper ;  yet  we  may  frequently  ebferre  a  ftratum, 
perfedly  cryftallized,  placed  both  over  and  below  other 
ftrata^  in  which  no  trace  of  cryftallization  is  perceptible ; 
hence  we  may  alfo  infer,  that  the  materials  of  the  ftrata 
were  not  all  in  a  ft  ate  of  chemical  folution  at  the  fame  time. 
From  the  appearance  of  different  organic  remains  over  each 
other,  we  may  further  infer,  that  the  ftrata  were  formed  in 
fucceffion  at  diftant  intervals  of  time. 

Thefe  are  the  principal  data  that  we  can  at  prefent  fafely 
aflume.  The  difciples  of  Werner  contend,  that  we  are  war- 
ranted by  exifting  phenomena  in  concluding  that  the  mate* 
rials  of  rocks  and  ftrata  were  held  in  folution  in  a  fluid 
which  once  covered  the  higheft  parts  of  the  globe ;  that  the 
lower  beds  of  rock  were  chemically  depofited  in  a  cryftal- 
line  ftate ;  that  as  the  water  retired  it  became  aptated,  and 
contained  an  intermixture  of  the  fragments  of  pre-exifting 
rocks,  and  thus  the  fucceeding  beds  were  formed  partly  of 
chemical  and  partly  of  mechanical  depoiits ;  that  at  this 
period  the  lower  orders  of  marine  animus  were  firft  created. 
As  the  waters  retired  ftill  lower,  they  became  more  turbid, 
and  contained  a  larger  portion  of  fragments  mechanically 
fufpended,  and  thus  the  upper  ftrata  were  principally  me- 
chanical depofitions.  Againit  this  hypothefis,  the  objef^ioni 
which  may  be  urged  appear  unanfwerable.  We  know  of  no 
fluid  which  could  hold  all  the  diffierent  materials  in  folution 
of  which  rocks  and  ftrata  are  formed ;  and  if  fuch  a  fluid 
could  be  fuppofed  to  exilt,  it  muft  have  covered  the  earth 
to  an  incalculable  depth,  and  it  may  be  aflced  where  has  it 
retired  to  ?  Nor  can  we  conceive  that  a  fluid  holdin?  fuch 
an  immenfe  quantity  of  heterogreneous  materials  in  folution^ 
could  at  the  fame  time  fupport  animal  life. 

'Other  geologifts  fuppofe,  with  Dr.  Hutton,  that  our 
prefent  rocks  and  ftrata  have  been  formed  from  a  pre-exift- 
ingworld. 

JBy  the  decompofing  effeds  of  the  elemenU,  and  the 
agency  of  floods  and  torrents,  the  materials  of  former 
mountains  and  continents  have  been  broken  down  and  car* 
ried  into  the  fea,  where  they  fubfide,  forming  different  beds 
and  ftrata.  Thefe  have  been  fubfequentiy  confolidated  by 
the  operation  of  a  central  fire,  which  they  fuppofe  to  exia 
conftantly  in  the  earth,  and  to  have  periods  of  greater  or 
kfter  adivity,  determined  by  caufes  vrith  which  we  are  un- 
acquainted. By  the  operation  of  this  fire,  the  lower  beds 
were  fufed  under  great  compreffion,  and  fubfequentiy  cryftal- 
lized ;  and  by  its  expanfive  power,  thefe  beds  were  in  many 
parts  raifed  from  the  depths  of  the  ocean,  piercing  through 
the  upper  ftrata,  and  forming  the  moft  elevated  mountamsof 
our  prefent  continents.  According  as  the  ftrata  were  more 
or  lefs  diftant  from  the  central  fire,  they  were  more  or  lefs 
aded  upon,  and  hence  we  find  in  general  that  the  upper 
ftrata  are  lefs  cryftalline  than  the  lower. 

They  further  fuppofe  that  a  fimilar  procefs  is  taking 
place  at  prefent^  and  that  the  hardeft  rocks  are  conftantly 
wearing  dovm,  though  their  diminution  be  lefs  perceptible 
than  that  of  fofter  and  lefs  elevated  ftrata ;  and  that  thefe 
fragments,  in  the  form  of  fand,  mud,  or  loofe  ftones,  are 
carried  down  by  rivers  and  floods,  and  fpread  over  the  bot- 
tom of  the  fea,  forming  the  materials  of  future  ftrata,  to 
replace  the  prefent,  which  are  fuppofed  to  be  in  a  ftate  of 
conftant  decay. 

It  is  dxfficcdt  to  conceive  how  the  different  fubftances  of 


which  the  ftrata  are  C6mpo(ed|  could  by  this  procefs  be  fa 
diftindly  feparated  aa  we  frequently  find  them,  particularly 
beds  of  coal,  fand-ftone,  clay,  and  male.  In  the  coal  ftrata, 
we  find  many  delicate  vegetable  produ^ioas,  with  the  form 
perfe£Uy  preferred  $  and  in  the  upper  calcareous  ftrata,  vre 
frequently  meet  with  ftiells,  havmg  the  moft  delicate  fpinea, 
in  a  perfect  ftate,  which  could  fcarcely  be  the  cafe,  had  the 
ftrata  been  orinnally  the  fragments  of  rocks,  carried  by 
rivers  and  flooas  into  the  ocean.  It  has  before  been  ob- 
ferved,  that  the  ftrata  are  not  arranged  according  to  the 
fpecific  gravity  of  their  component  parts;  the  heavieft  ftones 
are  not  the  loweft ;  nor  in  a  feries  of  ftrata  do  we  find  the 
upper  always  lefs  perfectly  cryftalline  than  the  lower.  That 
fome  of  the  lower  rock  formations  have  been  fufed  and 
cryftallized  by  the  agency  of  fire,  and  that  the  fame  caufe 
has  broken  the  cruft  of  the  globe,  and  deranged  or  removed 
the  upper  ftrata  by  which  they  were  covered,  is  rendered 
probable  'by  prefent  appearances  in  various  parts  of  the 
world ;  but  we  think  that  the  latter  theory  does  not  ex- 
plain in  a  fatisfa6kory  manner  the  formation  of  the  upper 
ftratified  rocks.    * 

A  celebrated  modem  mineralogift,  M.  Patrin,  has  at- 
tempted to  revive  the  notions  of  Kepler,  that  the  globe  is 
a  living  body,  and  contains  a  circulating  vital  fluid.  He 
goes  ftill  further,  and  aflerts  that  a  procefs  of  affimilation  is 
carried  on  in  it,  the  fame  as  in  animated  bodies.  It  poftefTes 
inftin6b  and  volition  even  to  the  moft  elementary  molecules, 
which  attrad^  and  repel  each  other,  according  to  fympathies 
and  antipathies. 

Each  kind  of  mineral  fubftance  is  capable  of  converting 
immenfe  mafles  of  matter  into  its  own  peculiar  nature.  The 
mountains  are  the  refpiratory  organs  of  the  globe,  and  the 
fchifts  its  organs  of  fecretion. 

By  the  latter,  it  decompofes  the  water  of  the  fea  to  pro- 
duce volcanic  eruptions.  The  veins  in  ftrata  are  caries  or 
abfcefl'es  in  the  mineral  kingdom. 

M.  Patrin  has  fupported  this  Angular  theory  with  much 
ingenuity,  in  various  articles  in  the  **  Nuuveau  Didionnaire 
d'Hiftoire  Naturelle.**  That  part  which  rektes  to  the  vi- 
tality  of  the  eaurth  will  probably  gain  but  few  profelytes; 
yet  we  do  not  confider  it  irrational  to  fuppofe  that  the  earth 
may  be  the  great  laboratory  in  which  the  minerals  on  its  fur- 
lace  were  prepared.  That  the  internal  parts  of  our  planet 
are  net  inert,  is  proved  by  the  numerous  a6iive  and  extind 
volcanoes,  many  of  which  appear  to  have  been  conne&ed* 
See  VoLCAKO. 

The  variation  of  the  magnetic  needle  may  probably  be 
owing  to  procefies  that  take  place  within  the  earth. 

Mr.  Bakewell,  in  the  fecond  edition  of  his  Introdu£kian 
to  Geology,  fuppofes  that  the  materials  which  form  moft 
of  the  ftrata,  were  originally  difiblved  or  fufpended  in  a  fluid 
which  has  been  thrown  out  of  the  numerous  extin^  volca- 
noes fcattered  over  the  globe.  <<  Their  mouths  or  cratera 
are  of  immenfe  fize :  the  crater  of  the  ancient  volcano  of 
TenerifFe  occupies  ten  fquare  leagues ;  and  the  obfervatioaa 
of  numerous  travellers  confirm  toe  aflertion  of  Humboldt, 
that  there  is  no  a6tive  volcanic  crater  at  all  to  be  compared 
in  fize  with  thofe  that  are  extinft:  it  cannot  be  doubted  that 
the  quantity  of  matter  ejeded  was  proportionate  to  the 
mighty  openings  through  which  it  was  thrown  out.  The 
only  inftances  we  have  of  afbual  rock  formatio&s,  are  vol- 
canic ;  beds  and  ftrata  more  than  thirty  miles  in  leneth,  and  of 
confiderable  breadth  and  thicknefs,  have  been  Ipread  over 
the  furface  of  the  globe  in  our  own  times ;  and  accordingr  to 
M.  Humboldt,  the  farther  back  we  trace  thefe  eruptioDs» 
the  greater  is  the  fiailarity  between  the  maflet  of  lava,  and 
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thole  rocks  which  ire  confidered  by  geologifts  as  the  moft 
SDcient. 

**  Theenonnous  ancient  vokanoes  whofe  craten  are  many 
leagues  in  extent*  had  doubtlefs  an  important  of&ce  to  per- 
fonn  in  nature;  and  is  it  uni^afouaUe  to  believe,  that  the 
eirth  itfeli^  is  the  great  laboratory  and  ftorehoufe,  where  the 
materials  that  form  its  furface  were  prepared)  and  from 
whence  they  are  thrown  out  in  an  igneous,  aqueous,  or 
gafieous  ftate»  either  as  melted  lava,  or  in  folution,  or  me*> 
chanically  mixed  with  water  in  the  form  of  mud»  or  in  the 
ooBuaimited  ftate  of  powder  or  fand.  The  largeit  a€tive 
Tolcanoes  in  South  America*  throw  out  earth  intermixed 
with  water  in  the  ftate  of  mud,  which  hardens  and  forms 
ftrata.  The  vaft  fiflures  or  rents  that  interfe£fc  the  different 
rocks,  may  alfo  have  ferved  for  the  paffage  of  fubterranean 
matter  riung  to  the  furface.  Thefe  are  generally' filled 
with  filex,  which  earth  conftitutea  two-thirds  of  the  cruft 
of  the  g^obe*  Calcareous  or  cretaceous  matter  has  alfo 
been  ejeoed  during  aqueous  eruptions  in  Sicily*  Beds 
of  lime-ilone  may  have  been  formed  by  iimilar  erup- 
tions* Nor  is  it  neceffary  to  fuppofe  that  thefe  aqueous 
croptions  were  always  fudden,  and  attended  with  violent 
Gonvulfions ;  for  when  a  paffage  was  once  opened,  they  may 
have  rifen  flowly,  and  been  diffufed  in  a  tranquil  ftate ;  and 
by  gradual  condenfation,  may  have  enveloped  the  moft 
delicate  animals  or  vegetables,  without  injuring  their  ex- 
ternal forms.  Long  intervals  of  repofe  between  thefe  great 
eruptions  may  have  allowed  time  for  the  growth  and  decay 
of  animals,  whofe  remains  are  found  in  cfifferent  ftrata; 
whilft  the  formation  of  other  ftrata  may  have  taken  place 
Doder  circumftances  incompatible  with  organic  exiftence. 
The  fuccei&on  of  aqueous  and  igneous  eruptions,  would 
account  for  the  alternation  of  volcanic  rocks  with  ftrata  of 
aquatic  formation ;  and  thus  the  two  theories  of  Werner  and 
Hutton  may  both  be  true  to  ^  certain  extent,  and  ag^ree 
srith  exifting  fads.  However  vaft  thefe  operations  may 
mpear,  they  fink  into  infi^nificance,  when  compared  with 
the  bulk  of  our  planet  itfelf.  If  a  three-feet  globe  were  to 
contain  within  it  a  fluid  capable  of  acquiring  confiftence  by 
expdfVire  to  the  air,  and  were  this  fluid  from  time  to  time  to 
exude  through  minute  cracks  or  punflures,  and  form  over 
different  parts  of  the  furface  fucceifive  coats  of  varnifli, 
whofe  aggregate  thicknefs  was  lefs  than  that  of  a  wafer, 
this  wouEl  be  a  greater  change  with  refped  to  the  artificial 
globe,  than  the  rormation  of  all  the  rocks  and  ftrata  with 
refpe^  to  the  earth;  and  the  numerous  diilocations  and 
frai^ures,  by  fubfidence  or  other  caufes,  are  no  more,  in  com- 
parifoB  to  the  magnitude  of  the  earth,  than  the  cracks  or 
inequalities  of  this  fuperficial  vamifli  would  be  to  a  globe 
dP  uiat  diameter." 

That  various  agents  have  operated  in  the  formation  of 
ftrata  and  the  lower  rocks,  is,  we  think,  proved  by  the  ap- 
pearances they  preient*  This  is  now  acknowledged  by  fome 
of  the  leading  fupporters  of  the  Wemerian  fchool  of 
geology,  whe  formerly  contended  for  the  aqueous  formation 
of  n>CKS.  Profeffor  Jamefon,  in  a  paper  publifhed  in  the 
feoond  volume  of  Tranfaftions  of  the  Wemerian  Society 
of  JSdinburgh,  confiders  ftratification  as  the  refult  of  a 
cryftaUine  procefs,  and  the  ftrata  as  forming  the  natural 
cleavage  or  Folia  of  the  globe,  which  he  fuppofes  may  be  a 
large  polygonal  cryftal;  and  the  angles  of  mclination  which 
the  ftnta  make  on  a  §<eat  fcale,  may  form  the  planes  or 
fides  of  the  cryftal.  According  to  this  theory,  the  ftrata 
aie  contemporaneous.  The  organic  remains  of  different 
species  of  animals  over  each  other  prove,  however,  as  has 
been  before  obferved,  that  fuch  ftrata  were  formed  in  fuc- 
ceflEon  at  diftant  intervals  of  time;  and  every  theory  which 


excludes  time  as  one  of  its  elements,  muft  be  obvioufly  de- 
fective. That  the  ftrudure  of  the  lower  rocks  is  the  refult 
of  cryftallization,  and  that  they  may  have  had  a  contempo- 
raneous formation,  has  been  maintained  by  other  geologiiU. 
Though  the  ftrata  containing  organic  remains  muft  have 
been  placed  over  each  other  in  fucceffion,  yet  their  prefent 
ftate  of  confolidation  may,  according  to  the  theory  of  Dr. 
Hutton,  have  been  produced  by  the  agency  of  central  fire  at 
a  fubfequent  period,  previoufly  to  which,  they  might  form 
beds  of  fand,  marie,  or  mud.  The  confolidation,  both  of  the 
Qppcr  and  lower  ftrata,  may  thus  have  been  contemporaneous* 
See  System  of  Geology. 

The  effects  of  great  and  long  continued  preffure  have  not, 
we  think,  been  fufficiently  attended  to  in  the  fpeculations  of 
geplogifts ;  perhaps,  alfo,  many  inexplicable  proceffes  in  the 
minenu  kingdom  may  be  effe&ed  by  the  eIe6iro-chemical 
adion  of  the  different  ftrata  themfelves  forming  an  immenfe 
natural  voltaic  pile. 

Strata  of  England.  Little  was  known  of  the  ftrata  of 
England  before  the  prefent  century,  nor  will  this  appear 
furprifing,  when  we  confider  how  recently  geolojgy  has  been 
cultivated  as  a  fcience.  Some  knowledge  of  ftratification 
was  effential  to  guide  mining  operations,  particularly  in  the 
coal  diftrifts ;  and  much  locad  information  exifted  among 
prafbical  miners  in  different  parts  of  England,  but  it  wa^ 
intermixed  with  many  abfurd  or  erroneous  opinions ;  and 
whatever  might  be  its  value,  it  was  generally  loft  with  its 
poffeffor.  So  early  as  the  year  1684,  an  inefiediual  attempt 
was  made  by  Mr.  Lifter  to  dire  A  the  attention  of  the  public 
to  this  fubje6i,  auid  he  fugeefted  the 'plan  of  a  coloured  map 
of  England,  reprefenting,  by  different  colours,  the  charadier 
of  the  foils.  **  I  am  of  opinion,  (he  fays,)  that  certain 
upper  foils,  if  natural,  infalhbly  produce  certain  under  mine- 
rals, and  for  the  moft  part  in  a  certam  order.' ^  Phil. 
Tranf.  1684. 

This  was  an  important  ftep  in  the  fcience  of  geology, 
had  it  been  properly  followed ;  for  it  is  now  afcertained,  that 
the  nature  of  toe  foil  depends  upon  the  quality  of  the  ftrata 
which  rife  neareft  the  furface  in  each  diftri6t. 
*  Another  gentleman,  of  the  name  of  Mitchell,  in  a  paper 
of  the  Phil.  Tranf.  1722,  in  defcribing  the  fand-beds  near 
Woburn,  in  Bedfordfliire,  in  which  the  fuller's-earth  is  dug, 
expreffes  his  belief  that  the  fame  beds  extend  into  Bucking- 
hamftiire  and  Oxfordihire,  from  appearances  which  he  no- 
tices in  the  different  courities.  **  This,",  he  adds,  <*  confirms 
what  has  been  faid  of  the  regular  difpofition  of  Che  earth 
into  ftrata,  or  layers  of  matter,  commonly  through  vaft 
trads,  and  from  whence  I  make  a  queftion,  whether  fuUer's- 
earth  may  not  probably  be  found  in  other  parts  of  the  fame 
ridge  of  fand-hills,  among  other  hke  matter."  Here  we 
have  the  fuggeftion  of  a  vsuuabl^  fa6t,  fince  fully  confirmed, 
^-that  certain  miserals  are  peculiar  to  certain  ftrata,  —  and 
where  we  difcover  the  fame  ftratum  in  a  diftant  diftri£t, 
there  is  rational  ground  for  expeding  the  recurrence  of  the 
fame  minerals  umich  it  was  known  to  contain  elfewhere. 
In  a  pradical  view,  this  is  the  moft  valuable  part  of  the 
fcience  of  geology :  it  does  not  appear,  however,  that  the 
fuggeftion  of  Mr.  Mitchell  was  attended  to  at  the  time. 
About  forty  years  afterwards,  the  Rev.  J.  Mitchell,  of 
ThomhiU,  near  WakefieM  in  Yorkihire,  publiftied  a  valu- 
able  paper  on  earthquakes  in  the  Phil.  Tranf.  1759*  from 
which  it  appears  that  he  had  a  correA  notion  of  the  general 
ftruaure  of  the  earth's  furface,  (fo  far  as  relates  to  the 
upper  ftratified  rocks,)  derived  probably  from  the  ob- 
fervations  of  the  coal-miners  in  his  vicinity ;  but  te  made 
no  attempt  to  elucidate  the  geology  of  England  from  his 
own  obfervations.  ^ 
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Mr.  J.  Whitehurft  was  the  firft  perfon  in  Enjgland  who 
defcribed  the  geology  of  an  extenfive  diftrif^  from  a^ual 
examination.  His  **  Inquiry  into  the  original  State  and 
Formation  of  the  Earth,"  contains  a  valuable  account  of 
the  ftratification  of  Derbyfliire,  from  the  coal  ftrata  to  the 
lower  mountain  lime-itone,  illuftrated  by  numerous  fe^ions. 
Whatever  may  be  thought  of  his  fpeculative  opinions^  the 
work  will  remain  a  monument  of  the  author's  induftry  and 
ability.  He  had  the  merit  of  firft  pointing  out  the  manner 
in  which  geological  examinations  (hould  be  condufted,  be- 
fore the  name  of  Werner  was  knewn  either  in  this  country, 
or  on  the  continent. 

Mr.  J.  Williams,  a  native  of  Wales,  and  a  pra6lical 
niner,  publifhed  a  work,  entitled  "  The  Natural  Hiftory 
of  the  Mineral  Kingdom,"  about  the  year  1780.  The 
treatife  contains  confiderable  information  refpe^iing  the  coal 
ftrata,  at  that  time  little  known. 

Some  (hort  account  of  the  geology  and  mineralogy  of 
particular  counties  has  (ince  appeared,  particularly  Mr. 
Keir's  defcription  of  the  coal  diftrids  in  Staffordfhire,  pub- 
lifhed in  Dr.  Plott's  Staffordfhire,  and  Dr.  Townfon's 
account  of  Shropfhire.  . 

Some  mineralogical  fa6ls  occafionally  occur  in  the  Re- 
ports of  the  Agricultural  Society ;  but,  in  general,  the  mine- 
ralogy of  the  Englifh  counties,  as  given  in  thefe  Reports,  is 
exceedingly  imperfed,  and  fcarcely  any  notice  is  taken  of 
the  geology.  From  this  remark  there  arc  fome  ftriking  ex- 
ceptions, particularly  the  report  of  Derbyfhire,  by  Mr. 
J.  Farey,  and  that  of  Chefhire,  by  Dr.  Holland.  The  latter 
gives  an  excellent  defcription  of  the  fait  diftri£^. 

Mr.  Farey  has  taken  a  wider  range,  and  befides  adding 
much  information  to  what  Mr.  Whitehurft  had  given  on  the 
geology  of  Derbyfhire,  has  extended  his  obfervations  into 
the  neighbouring  counties,  accompanied  with  an  original  and 
valuable  geological  map  of  the  county  of  Derby,  and  the 
parts  adjacent. 

Some  papers  on  the  geology  of  particular  parts  of 
England,  have  appeared  in  the  Tranfa6tions  of  the  Geolo- 
gical Society  of  London.  The  firft  map  containing  an 
outline  of  the  geology  of  England,  was,  we  believe,  pub- 
lifhed by  Mr.  Bake  well  in  18 13,  accompanied  with  a  de- 
fcription of  the  more  important  features  of  the  mineral 
geography  of  South  Britain.  He  divides  England  and 
Wales  into  three  diftrids ;  the  alpine  diftri6t  ranging 
along  the  weftem  fide,  the  low  diftri^  on  the  eaftern  ude, 
and  the  middle  diftri^  lying  between  the  alpine  and  the  low 
diitri^s. 

As  the  rocks  and  minerals  in  each  of  thefe  diftri6ls,  when 
viewed  on  a  large  fcale,  differ  fufiBciently  to  warrant  this 
divifion,  we  fhall,  for  the  fake  of  perfpicuity,  adopt  it  in  our 
defcription  of  the  ftrata  of  Enffland. 

The  low  diftrift  of  England  is  marked  on  the  map  by  a 
line  which  extends  from  the  fouth-weft  of  Dorfetfhire  in  a 
waving  direAion  to  near  Bath,  and  from  thence  a  little  eaft  of 
Leicefter  and  Nottingham,  towards  Doncafter  and  Tadcafter, 
and  paffing  north  ot  York,  terminates  near  Scarborough. 
All  that  part  of  England  to  the  eaftward  of  this  line  is  par- 
ticularly charadlerifed  by  the  abfence  of  any  regular  beds  of 
coal,  or  metallic  veins.  This  ^ftri6^  is  principally  covered 
by  thick  beds  of  fand,  clay,  and  gravel,  chalk,  roe-ftone, 
calcareous  fand-ftone,  and  argrillaceous  or  magnefian  lime- 
ftone.  Few  of  the  hills  rife  more  than  feven  hundred  feet 
above  the  level  of  the  fea.  Chalk  may  be  confidered  as  the 
prevailing  rock,  particularly  on  the  eaftern  fide  of  this  ditbi6L 

The  ftratification  is  more  regular  on  the  eaftern  than  on 
the  weftem  fide,  and  the  general  rife  of  the  ftrata  is  to  the 
fouth-wefti  at  a  fmall  angle  of  elevation, 


The  beds  in  this  diftrift  may  be  cla£Eed  under  four  priir- 
cipal  formations. 

I.  Beds  covering  chalki  confifting  of  alluvial  foil,  gravely 
fand,  and  clay. 

3.  Chalk;  confifting  of  foft  chalk,  hard  chalk,  and 
chalk-marle. 

3.  Green  and  red  fand>beds,  with  roe-ftone  or  oolite. 

4.  An  argillaceous  lime-ftone,  called  lias.  In  the  nortberm 
counties,  magnefian  lime-ftone  occupies  the  place  of  has* 

The  three  latter  are  feparated  in  many  places  by  beds  of 
clay  or  fand  of  confiderable  thicknefs,  and  by  occafional 
ftrata  of  lime-ftone.  The  alluvial  foil,  gravel,  fand,  and  clay 
that  cover  the  chalk  ftrata,  are  the  uppermoft  in  the  feries 
of  Englifh  ftrata,  but  they  do  not  occur  regularly :  fome 
of  them  are  confidered  as  local  frefh-water  formations.  The 
beds  of  gravel  are  frequently  of  confiderable  extent  and 
depth,  and  confift  of  rounded  filiceous  pebbles,  principally 
flint  and  chert,  but  fometimes  containing  alfo  pebbles  of 
jafpcr,  cornelian,  imperfe6k  agate,  and  chalcedony.  The 
flint  and  chert  pebbles  have,  in  all  probability,  been  derived 
from  the  chalk  formation  ;  and  thofe  who  have  obferved  the 
tranfition  of  flint  and  chert  into  perfect  chalcedony,  in  the 
green  fand  covering  the  hills  near  Sidmoutb,  in  Devonfhire, 
will  not  think  it  neceflary  to  feek  for  another  origrin  for 
the  chalcedony  or  agates  found  in  the  graveUbeds  on  the 
eaftern  fide  of  England.  The  procefs  of  filiceous  infiltration 
appears  to  be  going  on  at  the  prefent  day,  though  we  are 
unacquainted  with  the  means  by  which  it  is  effe6ked.  In  the 
maffes  of  gravel  are  found  aggregated  congeries  of  filiceous 
nodules  in  a  filiceous  paite,  forming  a  pudding-ftone  of  fo 
compadl  a  texture,  that  a  fradlure  wul  often  take  place  with 
as  much  eafe  through  the  nodule,  as  through  the  fubftance 
in  which  it  is  enveloped.  Some  of  the  flint  pebbles  in  the 
gravel  are  marked  with  impreffions  of  marine  animals,  and 
are  fuppofed  to  be  cafts.  Petrified  bones  and  large  fhelb 
are  fometimes  found  in  the  gravel,  but  generally  in  a 
mutilated  ftate  ;  they  belong  principally  to  the  chalk  and 
under  flrata,  out  of  which  they  have  probably  been  waihed. 
Thin  beds  of  gravel,  intermixed  with  fandy  loam  and  cal-* 
careous  marie,  form  the  upper  covering  in  fome  parts  of  this 
diftri6^,  particularlv  in  the  vale  of  Thames.  They  are  re-i 
markable  for  containing  the  remains  of  large  quadrupeds,  as 
the  elk,  the  ftag,  the  hippopotamus,  and  ^phant. 

A  large  collection  of  thefe  bones  was  recently  difcovered 
in  the  grounds  of  Mr.  Trimmer  at  New  Brentford.  The  foil 
confifted  firft  of  fandy  loam,  in  which  were  no  foflils  ;  fe- 
condly,  fandy  gravel,  containing  fnail-fhells,  ^nd  a  few  muti* 
lated  bones  of  land  animals ;  thirdly,  calcareous  loam,  in 
which  were  found  the  horns  and  bones  of  the  ox  and  deer» 
with  river- fhells  ;  fourthly,  patches  of  peat  earth,  which  con- 
tained the  bones  and  teeth  of  elephants,  refembling  thofe 
both  of  the  African  and  Afiatic  elephant,  with  bones  of  the 
ox  and  teeth  of  the  hippopotamus  ;  fifthly,  a  watery  graved 
refUng  on  London  clay.  The  latter  contained  wood  pene- 
trated by  the  teredo,  with  nautili  and  other  foffils,  exduiively 
of  marine  origin.   Phil.  Tranf.  1815.    See  Petrifactions. 

The  beds  immediately  covering  the  London  clay,  though 
of  recent  date  compared  with  the  lower  ftrata,  were  depo-> 
fited  under  a  very  different  condition  of  the  globe  from  the 
prefent,  when  England  and  the  continent  of  Europe  were 
mhabited  by  animals  no  longer  exifting  in  thefe  latitudes^ 
and  of  which  fome  of  the  fpecies  are  every  where  extind* 

The  London  clay,  fometimes  called  the  blue  clay,  is  the 
bed  on  which  the  city  of  London  ftands :  it  is  of  very  con* 
fiderable  thicknefs,  varying  from  three  to  five  hundred  fe^« 
It  confifts  of  tongh  blue  and  reddifh  clay,  intermixed  with 
fandy  clay  and  fand.    It  abounds  with  b^auti^  foflUs  in  par* 
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ticiihr  pirts  of  the  bed :  amoo^  thefe,  the  moft  remark-  Wight,  in  Hampflure,  and  at  Flamborough-Head,  in  York^ 

able  are  nautili  in  high  prefervation,  folfile  crabs,  with  teeth  fhire. 

and  bones  of  fifties ;  but  it  does  not  contain  ammonite,  "  The  lower  or  hard  chalk  is  without  flints  ;  its  beds  in- 
encrinitesy  orbelemnites.  Iron  pyrites,  felenite,  fulphate  oif  creafe  in  hardnefs  until  near  the  bottom,  where  a  white  free- 
iron,  and  phofphate  of  iron,  are  contained  in  the  London  Itone  is  dug,  as  at  Totternhoe  in  BedFordftiire,  and  nume- 
day ;  and  alfo  radiated  fulphate  of  barytes,  and  fulphate  rous  other  places :  that  brought  from  near  Ryegate,  and 
of  magnefia.  The  Highgate  archway  was  cut  through  this  elfewherc  on  this  firatum  fouth  of  London,  is  uJ(ed  as  a  fire- 
bed,  ftone. 

The  feptaria  or  balls  of  which  Parker's  cement  is  made,         *^  The  chalk-marle  next  fucceeds,  which  varies  much  in  its 

are  found  in  various  parts  of  the  London  clay,  and  were  fup-  appearance,  fometimes  refembling  chalk  when  firft  expofed, 

pofed  to  be  peculiar  to  it ;  but  fimilar  balls  of  argillaceous  in  other  places  appearing  as  a  blue  clay. 
ume-ftone,  divided  by  feams  of  calcareous  fpar,  occur  alfo         "  The  Aylejbury  Rme-fione  Jlrata^  with  green  fand-beds,  are- 

in  other  flrata,  and  arc  equally  ufeful  for  the  preparation  of  remarkable  for  tKeir  large  cornua  ammonia,  numerous  horfe- 

cement.     Many  wells  have  4x«n  funk  in  this  bed  of  clay  to  head  mufcles,  entrochi,  and  other  (hells,  gloifopetne,  &c« 

a  great  depth.     The  water  in  the  upper  part  of  the  bed  is  Sand  ftrata  fucceed,  and  feveral  clays,  which  have  no  very 

invariably  impure,  but  on  arriving  at  the  fand  under  the  decided  charader,  except  one  of  them.,  which  contains  a  thin 

blue  clay,  it  commonly  fprings  up  in  great  abundance,  and  bed  of  dark-coloured  lime-fione,  almoft  entirely  compofed 

as  extremely  foft  and  pure.     In  many  of  the  manufadories  of  fmall  turbinated  (hells,  called  SufTex  marble,  of  which  the 

in  the  metropolis  this  water  is  now  ufed,  being  purer  than  flender  pillars  in  Weflminller  Abbey,  apd  moft  of  our  ca- 

the  Thames  water.  thedrals,  are  made. 

Since  the  difcovery,  at  Paris,  of  a  local  formation  of  ma-  '^  The  next  chara^eriftic  firatum,  owing  to  its  forming  a 
line  ftrata,  alternating  with  other  (irata  fuppofcd  to  be  ridge  through  the  country,  is  the  Woburn  fand,  a  thick 
formed  under  fre(h  water,  the  fofiils  in  the  London  clay  have  ferruginous  Itratum,  which,  below  its  middle  contains  a  ftra- 
been  examined  with  more  attention,  and  are  found  to  retemble  turn  of  fuller 's-earth :  this  is  the  thickeft  and.  moft  pure  in 
thofe  of  the  lower  marine  ftrata  round  Paris.  The  bafin  Afpley  and  at  Hogftye-£nd,  ten  miles  north-weft  of  Wo- 
in  which  the  London  clay  is  depofited  over  the  chalk,  ex-  burn.  The  upper  parts  of  this  fand  are  frequently  cemented 
tenda  from  the  vale  of  Thames  to  the  north-^aft,  over  the  by  the  oxydated  iron  into  car-ftone,  and  the  lower  parts  con- 
counties  of  Middlefex,  Eflex,  Suffolk,  and  alfo  Yarmouth.  *  tain  fragments  of  filicified  wood.  The  clunch-clay  fuc- 
A  fimilar  bed  of  clay  covers  the  chalk  in  the  Ifle  of  Wight,  ceeds.  It  is  generally  blue,  inclining  to  black,  and  is  of 
and  on  the  fouth  coaft  from  near  Pool  in  Dorfet(hire,  to  great  thicknefs.     It  has  towards  its  top  feveral  beds  of 


„  iffhthelmftone  in  Suifex,  extending  feveral  miles  inland,  clunch,  a  foft  chalk-like  ftone  in  appearance,  whence  the 
In  iome  parts  of  the  Ifle  of  Wight,  tnis  clay  is  covered  with  name.  Numerous  large  gryphites,  and  fmall  pointed  be- 
a  regular  feries  of  ftrata,  of  limited  extent,  which  do  not  lemnites,  cornua  ammonis,  &c.  are  found  above  the 
occur  in  any  part  of  England,  but  which  nearly  refemble  clunch.  The  lower  part  frequently  contains  beds  of  bitumi- 
the  remarkable  ftrata  round  Paris.  We  (hall  give- a  concife  nous  (hale  or  clay.  The  vale  of  Bedford,  the  fens  of  Cam- 
defchption  of  thefe  at  the  clofe  of  this  article,  before  the  bridgeihirc,  Lincob(hire,  and  York(hire,  are  almoft  entirely 
account  of  the  Paris  ftrata.  fituated  upon  the  great  plains  formed  by  the  gradual  end- 
Abed  of  fand,  of  very  variable  thicknefs,  is  generally  inter-  ings  or  feathering-out  ot  this  ftratum.  The  Bedford  (hire 
pofed  between  the  London  clay  and  the  chalk.  A  ftratum  of  lime-ftone  fucceed^  ;  it  has  blue  clay-beds  interpofed,  and 
iiliceoiN  fand-ftone,  called  grey  weatber4i  frequently  occurs  in  abounds  with  fmall  gryphites,  and  other  (hells.  Buckingham^ 
this  fand.  The  beds  here  defcribed  have  but  latelv  at-  Stony-Stratford,  Newport-Pagnel,  and  Bedford,  ftaad 
traded  the  attention  of  geologifts ;  being  clafFed  with  alluvial  upon  this  ftratum, 

foils,  they  were  fuppofed  to  be  of  very  recent  origin.  In  **  A  thick  clay  fucceeds,  and  then  the  rag-ftoae  of  Bar- 
die Wernerian  fyftem,  chalk  is  defcnbed  as  the  moft  recent  nack,  compofed  almoft  entirely  of  minute  (hellsw  It  is  fo 
formation  of  lime-ftone,  and  every  thing  over  it  was  fcarcely  '  called,  becaufe  ftones  were  dug  from  thence  for  many  of  the 
deemed  deferving  of  notice.  '  Even  of  the  chalk  ftrata,  and  moft  ancient  and  beft  preferved  churches  and  buildings  in 
the  various  beds  which  occur  between  chalk  and  the  fand-  the  eaftern  counties.  « 

ftone  formation,  covering  coal,  very  little  was  generally  "  The  lime-ftone  and  grrey  flate  ftrata  of  Stones  field, 

known  before  Mr.  John  Farey  gave  a  fhort  defcnption  of  CoUy-Wefton,  and  numerous  other  places,  next  fucceed : 

the  upper  feries  of  the  Briti(h  ftrata,  in  the  firft  volume  of  they  abound  with  glo(ropetrsB»  and  other  organic  remains. 

Ilia  AgriculturaLReport  of  Derby(hire.  Below  is  a  ftratum  of  fand* 

Mr.  Farey  ftated,  that  he  had  derived  much  information  *'  The  Bath  free-ftone  ftrata  form  a  moft  chara£keriftic 

iron  Mr.  William  Smith  of  Mitford,  near  Bath,  where  a  range  through  England,  from  Dorfetftiire  to  the  Humber 

map  of  the  ftrata  of  England  has  recently  been  publi(hed«  in  York(hire«     Staimford,  Ancafter,  and  Lincoln,  are  upon 

We  (hall  fubjoin  Mr.  Farey's  defcription,  beginning  with  this  ftratum.     The  upper  part  is  generally  a  white  or  light 

the  chalk  on  which  the  London  clay  and  fand  reft ;  to  grey  lime-ftone ;  then  the  oviformed  lime-ftone,  or  oolite  of 

which  we  (hall  add  fome  obfervations,  to  elucidate  more  Bath,  Ketton,  &c.  fucceeds,  below  which  is  a  great  thick* 

folly  the  arrangement  of  the  ftrata  on  the  eaftern  fide,  of  nefs  of  hght  yellow  free-ftone,  which  abounds  with  curioua 

England.     Thofe  who  are  defirous  of  tracing  the  courfe  (hells  and  fofiib.    Below  this,  fand  with  beds  of  clay  occurs ;: 

and  extent  of  the  ftrata  minutely^  we  recommend  to  con-  and  then  the  free-ftone  of  fo  many  hues  of  yellow  and  red, 

fult  Mr.  Smith's  map  before  referred  to.     That  part  of  it  which  is  dug  near  Northampton*  and  numerous  other  places 

which  comprifes  the  eaftern  and  midland  counties  is  more  in  this  range. 

.particularly  deferving  a  careful  examination.  "  A  great  number  of  beds  of  fand  and  clay  fucceed,  which 

**  The  t^pcr  orjlinty  chalk  is  a  thick  ftratum  of  foft  or  free  admit  of  no  precife  defcription  in  a  general  account. 

chalk»  witli  numerous  layers  of  flint  nodules,  and  great  va*  <'  Liast  clay^  and  limejSone.     This  bed  is  of  confiderable 

licty  of  echini  and  other  organifed  remains.     The  extremi-  thicknefs,  forming  generally  a  light-yellow  tenacious  fur- 

aiea  of  this  ftratum  are  to  be  found  with  us  in  the  Ifle  of  face ;  cold,  and  much  difpofed  to  ant-hills,  when  laid  dowa 
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in  pafture.  Thin  ftrata  of  liffle-ftone»  called  blue  lias,  occur 
with  the  clay  :  fome  of  thefe  make  a  Lime  which  is  fuperior 
to  any  other  that  is  known  for  fluices,  locks,  and  other 
water-works,  on  account  of  its  property  of  fetting  almoft 
immediately,  even  under  fea-water,  and  continuing  to  harden. 

««  Watchet  and  Aberfhaw,  on  oppofite  fides  of  the  Briftol 
channel,  Southam  in  Warwickfhire,  and  Barrow  on  Soar 
in  Leicefterfhire,  are  particularly  famed  for  this  lime.  The 
blue  lias  is  remarkable,  owing  to  the  pentacnnus,  the  bones, 
fcaly  fi(h,  and  other  foilile  remains  it  produces  through- 
out its  whole  extent.  It  has  perhaps  the  beft  marked  and 
moft  important  geological  charaders  of  any  ftratum  in  the 
Briti(h  feries. 

<>  In  the  lower  part  of  the  lias,  a  fucceffion  of  other  lime- 
ftone  ftrata  often  occur,  called  white  lias.  The  lias  does  not 
exift  in  one  continuous  range  north  of  the  Humber,  though 
detached  portions  of  it  gccaiionally  occur.'* 

The  lias  in  many  of  the  fovthern  counties  refts  upon  red 
marie  or  fand-ftone. 

We  are  not  to  conclude  that  all  the  different  beds  de- 
fcribed  by  Mr.  Farey,  conftantly  occu»  under  each  other  on 
the  eaftem  fide  of  England.  In  fome  places,  many  of  the 
beds  are  entirely  wanting ;  thus,  in  fome  parts  of  Dorfet- 
ilhire,  the  green  fand  which  forms  the  under  ftratum  to  chalk, 
refts  immediately  upon  the  lias,  as  in  the  vicinity  of  Lyme ; 
and  all  the  diftrent  beds  of  roe-ftone,  and  the  minor  ftrata, 
are  wanting.  Further  weft  in  Devon fhire,  the  fame  fand, 
with  its  various  foffils,  may  be  feen  reftine  on  the  red  marie. 

This  will  be  better  underftood  by  referring  to  Plate  11. 
Geolmijig'  If  and  Plate  Wl.  fig.  2.  In  Plate  H- Jig'  i-^ 
a  is  luppofed  to  reprefent  the  chalk,  b  the  green  Und,  e 
the  oolite,^  d  the  lias,  and  e  the  red  marie,  arranged  in  the 
order  in  which  they  occur  over  each  other,  where  all  thefe 
formations  exift  ;  but  in  fome  fituations,  the  ftratum,  h,  of 
green  fand  extends  beyond  the  ftratum  r,  and  covers  a  part 
ofi/ande.  In  Plate  111.  fig.  2.  we  have  reprefented  the 
arrangement  of  the  ftrata,  as  they  occur  from  the  eaft  of 
Bridport  in  Dorfetftiire,  to  near  Sidmouth  in  Devonfhire. 
The  green  fand,  ^,  may  be  feen  rifing  from  the  fea  ;  eaft  of 
Bridport  it  is  foon  fucceeded  by  the  dark  clay,  and  lias 
ddd^^ofi  which  it  refts.  This  ftratum  extends  beyond 
Lyme  to  the  mouth  of  the  river  Ax,  where  it  terminates  at 
M.  A  little  to  the  weft  of  Lyme,  L,  the  green  fand  is 
covered  by  chalk- rocks  of  limited  extent,  c^  at  Penhay. 
The  lias  wnich  rifes  to  the  fouth-weft  is  broken  by  numerous 
fmall  faults,  and  is  thus  continued  along  the  coaft  for  feveral 
miles.  Beyond  the  river  Ax,  at  M,  the  ftrata  appear  to 
have  been  thrown  down  conGderably,  and  another  mafs  of 
chalk  is  brought  to  the  level  of  the  fea  at  Beer,  a  «,  where 
it  forms  fantaftic  cliffis,  perforated  with  caverns.  Weft  of 
the  village  of  Beer,  the  green  fand  covers  the  hills  of  red 
marie,  without  the  intervention  of  the  lias.  Patches  of  the 
fame  bed  of  fand  arc  feen  refting  upon  the  fummits  of  fome 
of  the  hills  weft  of  Exeter,  covering  the  fame  red  marie, 
particularly  on  the  fummit  of  Haldon-hill :  thus  a  forma- 
tion nearly  allied  to  the  chalk  is  brought  almoft  in  contaA 
with  the  granite  of  Dartmoor. 

The  thicknefs  of  the  different  formations  varies  confider- 
ably  in  different  parts  of  their  extent. 

The  Rev.  J.  Townfend,  in  a  work  entitled  «  The 
Charader  of  Mofes  vindicated  as  an  Hiftorian,"  has 
given  the  refult  of  his  inquiries  refpeding  the  thicknefs  of 
the  ftrata  firom  the^  chalk  en  the  fouth  coaft  to  the  coal 
diftrids  of  Somerfetftiire.  The  difficulty  of  meeting  with 
good  feftions  of  the  ftrata  uncovered,  and  the  varying  thick- 
nefs of  each,  make  fuch  calculations  uncertain.  They 
floay,  however,  deferve  notice  as  approximations  to  truth. 


The  following  is  a  condenfed  ftattement  of  his  admeafure- 
ments* 


Soil  and  ABuvial  Groundt  of  various  tbtclne/u 

Feet. 
Chalk  more  than  ....  ^^oo 

Three  beds  of  green,  grey,  and  red  fand,  with  fand- 1 

ftone       ...  •  .  .|3«> 

Clay  in  one  fituation  ....     200 

Upper,  middle,  and  lower  oolites,  with  interpofed  beds  ) 

of  other  calcareous  ftrata,  fand,  and  clay   •  -  3  ^^^^ 

Blue  clay    -  .  .  .  .  -       70 

Lias  ......      5q 

Red  marie  .....     180 

On  this  ftatement,  Mr.  Bakewell,  in  his  latroduAioa  to 
Geology,  obferves,  that  *«  the  chalk  in  fome  fituations  is 
nearly  one  thoufand  feet  in  thicknefs,  and  the  ftrata  which 
cover  it  in  the  Ifle  of  Wight  more  than  fourteen  hundred 
fleet.  If,  therefore,  we  add  one  thoufand  feet  to  the  above 
eftimate  for  the  London  clay-chalk,  and  minor  ftrata  which 
have  been  omitted,  this  would  make  the  depth  of  the  ftrata 
in  the  vale  of  Thames  to  the  ftrata  containing  coal,  about 
one  thoufand  yards.  If  we  fuppofe  the  lower  ftratm  ac- 
companying coal  to  extend  regularly  under  calcareous  faad- 
ftone  and  chalk-rocks,  it  would  be  an  interdftbg  inquiry  to 
determine  the  accuracy  of  this  ftatement ;  and  wLen  the  coal 
fields  in  the  north  are  exhautted,  it  may  become  an  olneft 
of  public  concern.  Nor  would  the  expence  for  various 
complete  trials  in  different  fituations  exceed  that  of  the 
prefent  national  expenditure  for  one  week.'' 

In  the  fucceffion  of  ftrata,  the  lower  formations  rife  weft 
of  each  other,  and  it  is  only  where<  thev  are  uncovered  hf 
the  upper  formations  that  they  are  vifible« 

The  ftrata  of  the  low  diftri6l  appear  to  have  been  formed 
fubfequently  to  moft  of  the  great  convulfions  that   have 
broken  the  lower  ftrata,  and  we  no  where  meet  with  tbofe 
dykes  or  veins  of  bafalt  which  interfe^  and  difturb   the 
ftrata  of  the  coal  formation.     There  is,  however,  one  inftance 
of  a  difturbance  of  the  ftrata  above  and  below  the  chalk, 
as  remarkable  as  any  which  occur  in  the  lower  ftratified 
rocks.     It  may  be  feen  at  Alum  bay,  in  the  Ifle  of  Wi^^t, 
and  has  been  defcribed  by  Mr.  Webfter  in  the  fecond 
volume  of  <<  Tranfadions  of  the  Geological  Society  of 
London.''     The  chalk  and  the  clav  incumbent  upon  it 
pafs  under  the  channel,  called  the  Solent,  firom  Hampfliire» 
and  rife  in  the  middle  of  the  ifland,  forming  a  range  of  hills, 
which  extends  from  Culver  Cliffs  on  the  eaft,  to  the  Needka 
on  the  weft.     The  chalk  ftrata  are  here  nine  hundred  and 
eighty-feven  feet  in  thicknefs,  the  ftrata  above  the  chalk 
fourteen  hundred  and  -eighty-one  feet ;    thefe,  with  about 
fix  hundred  feet  of  lower  ftrata,  are  all  thrown  out  of  their 
original  pofition,  which  was  nearly  horizontal,  and  are  now 
almoft  irertical.  That  they  were  once  nearly  horizontal,  may 
be  proved  by  their  occurring  in  that  pofition  a  httle  further 
fouth,  but  ftill  more  fatis^dtorily  by  the  ftints  found  in  one 
of  the  vertical  beds  of  loofe  fand,  01  which  there  are  feveral 
layers  extending  from  the  bottom  to  the  top  of  the  cliff. 
The  flints  have  been  rounded  by  attrition,  are  from  an  inch 
to  eight  inches  in  diameter,  and  appear  to  belong  to  the 
chalk.     *<  Now  it  is  inconceivable  (fays  Mr.  Webroer)  that 
thefe  flints  could  have  been  originally  depofited  in  their 
prefent  pofition ;    they  diftin£lly  point  out   the  former 
horizontal  dire^on  of  the  feries ;  there  are  no  figns  of  par* 
ticular  difturbance  in  thefe  beds  :  the  whole  feries  appears, 
therefore,  to  have  been  moved  together."     The  enormova 
force  required  to  upheave  fuch  a  mafs  of  ftrata  not  only 
trough  the  Ifle  of  Wi|(ht,  but  iu  Porfetfiive>  muft  have 
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hten  ruScieiit  to  change  the  furfioe  of  tbe  country^  to  fenn 
or  deftroy  exteniiTe  lakes,  and  perhaps  to  feparate  £ng« 
land  from  tlie  ooQtinent*  The  effects  of  this  convulfioo 
may  be  traced  beyond  Lulworth  in  Dorfet.  This  fingular 
difplacement  of  the  upper  ftrata  is  reprefented  in  Plate  III. 
ixeokgy^  fig.  3f  and  wm  be  further  defcribed  at  the  clofe  of 
dieprefent  article. 

The  diftnd  defcribed  a»  the  middle  diftrid»  containing* 
in  ▼arioiit  parts,  rock<-falt,  iron-ftone,  and  coal,  extends 
fioa  the  hne  above  defcribedf  to  the  mountains  on  the 
weftem  £de  of  England,  calted  by  Mr.  Bakewell  the 
Alpine  diftri^  which  ranges  fW>m  Cumberland  to  Devon- 
Ihire.  The  weftem  boundary  of  the  middle  diftrift  cannot 
be  fo  well  defined  as  that  of  the  low  diftrift,  owing  to  the 
■nmeroos  branches  from  the  mountaina  on  the  weft,  which 
in  fome  parts  extend  into  it. 

The  ftrata  in  the  middle  diftriA  are  principally  compofed 
#f  arsillaceous  fand-ftone,  filiceous  fand-ftone»  and  fliale, 
with  beds  of  coal  and  iron-ftone.  In  the  northern  and 
M^and  counties,  the  loweft  ftratum  of  this  diftrid  is  a 
coarfe  quartzofe  (and-ftone»  fometimes  refting  on  a  thick 
bed  of  argillaceous  fand-ftone.  Few  metallic  veins  occur 
ID  any  of  thefe  ftrata :  none  of  the  hills  riCe  higher  than 
1500  feet  above  the  level  of  the  fea,  the  higheft  part  being 
tbe  eattcm  moorlands  of  Yorkfhire,  formed  of  beds  of 
ahiminoas  Cchiftus,  covered  by  a  coarfe  fand-ftone.  The 
fucceffion  of  ftrata  in  the  middle  diftrift  is  more  various 
than  in  the  low  diftri€k.  The  lias  in  the  fouthem  counties, 
«nd  the  magnefian  lime-ftone  in  the  northern,  form  the 
eaftem  boundary.  The  metalliferous  or  mountain  lime-ftone 
forms  the  under  ftratum  on  the  weft  from  Notthumberland 
to  Sooth  Wales  and  Somerfetftiire.  In  Devonflure,  almoft 
all  the  ftrata  of  the  middle  difttif^  are  wanting,  and  the  red 
narle  or  fand-ftone  fills  up  the  fpace  firom  the  has  to  the 
day-ftate,  which  refts  iminediately  on  granite.  The  red 
marie  is  in  many  parts  of  that  county  covered  with  the 
green  {and  of  the  chalk  fiormation,  very  near  to  the  granite, 
«b  at  Haldon,  weft  of  Exeter. 

The  ftrata  of  the  middle  dtftriA  are  in  fome  parts  broken 
by  the  lower  rocks  of  the  alpine  diftri^  which  rife  through 
them*  as  at  Chamwood  Foreft,  in  Leioefterflurey  where  a 
range  of  hiUc,  compofed  of  date,  fienite,  and  porphyry, 
extends  for  about  ten  miles  in  a  fouth-eaft  and  norUiF-weft 
diredion,  and  is  bounded  on  the  eaftem  fide  by  the  lias 
formation  at  Barrow  on  Soar,  and  on  the  weft  and  norths 
vreft  by  coal  ftrata,  and  beds  of  breccia  and  gravel.  The 
Cbarawood  Foieft  hills  repreient  thofe  of  North  Wales  and 
Cumberiand  in  miniature.  Rocks  of  a  fimilar  formation 
lange  to  the  weftward,  through  Warwickfhire  into  Shmp* 
Ihire  and  Wales,  thoucrh  they  fcarody  appear  above  the 
iivfiwe.  In  rocks  of  this  formation  near  Atberftone^  beds 
of  manganefe  have  recently  been  difcovered* 

The  mountain  lime-ftone  of  the  alpine  diftrift  forma  hilla 
«f  oonfiderable  elevation  in  the  north  of  Derbyihire.  It  is 
ntenuxed  with  beds  of  a  baialtic  amygdaloid,  provinddly 
cdQed  toad*ftone.  The  latter  are  by  many  geoiogifti  fup- 
pcded  to  be  of  volcanic  origin,  and  nave  a  confideraUe  re* 
wmblaaoe  to  lava.  In  other  parts  of  the  middle  diftrid, 
the  ftrata  may  be  traced  rifing  regulariy  to  the  fouth-weft, 
frwn  the  lias  or  magnefian  linie-ftone  to  the  alpine  diftrift. 
An  eftimate  of  tMr  total  thicknefs  has  been  taken  in 
Derbyflkire,  from  the  magnefian  lime-ftone  on  the  eaft,  to 
the  fourth  bed  of  mountain  lime*ftone,  from  which  it  ap- 
pears, that  the  total  depth  taken  on  a  level  line  n  1310 
wands.  In  the  whole  of  this  range  there  are  30  different 
beds  of  coal,  vanringin  thicknefs  from  6  inches  to  11  fiset, 
4lie  total  thicknefs  of  the  coal  being  a6  yaids. 

V«.  XXXIV. 


A  fimilar  admeafurement  h«!  been  taken  of  the  coal 
ftrata  of  Northumberland'  and  Durham,  from  the  magae* 
fian  lime-iione  on  the  eaftem  fide  of  the  latter  countys  to  the 
mountain  lime-ftone  on  the  weft;,  by  Mr.  Weftgarth  Fortter. 
This  admeafurement  comprehends  the  beds  of  mountain 
lime-ftone,  which  are  there  intermixed  with  beds  of  quartz- 
6fe  fand«ftone  and  areillaceous  (hale,  to  the  red  faiid-ftone 
of  Cumberland,  which  refts  upon  the  flate  of  the  alpine 
diftrid.  The  ftrata  interpofed  between  the  beds  of  coal  are 
various  kinds  of  coarfe  or  fine-grained  filiceous  fand-ftonet 
argillaceous  fand-ftone,  and  ftiale.  The  latter  is  provin- 
cially  called  fiaU^  and  the  fand-ftones  are  called  /^.  We 
ihall  give  from  this  admeafurement  the  thicknm  of  each 
bed  of  coal,  and  its  depth  from  the  upper  ftratum,  fuppofing 
them  to  lie  horizontally. 
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Soil  and  ftrata 

24 

0 

0 

I  ft.    Coal 

■ 

0 

0 

6 

Sand-ftone  and  (hale 

10 

0 

0 

ad.    Coal 

0 

0 

8 

Sand-ftone  and  ihale 

32 

0 

0 

3d.    Coal 

0 

0 

6 

Sand-ftone  and  (hale 

f6 

0 

0 

4th.  Coal 

0 

I 

a 

Sand-ftone  and  (hale 

12 

0 

9 

5th.  Coal 

0 

0 

^ 

Shale 

8 

0 

0 

^th.  Coal 

0 

0 

t 

Sand-ftone  and  (hale 

7 

0 

9 

7th.  Coal 

9 

0 

0 

C 

Sand-ftone  and  (hale 

ig 

0 

« 

8th.  Coal 

0 

I 

'# 

Sand-ftone  and  (hale 

ftO 

0 

a 

9th.  Coal,  or  High  main  coal 

0 

6 

• 

Sand-ftone  and  (hale 

10 

0 

• 

loth.  Cod 

0 

I 

7 

Shale 

9 

0 

T 

• 

nth.  Coal          ) 
Stone-coal  J 

^ 

0 

I 

Z 

Sand-ftone  and  (hale 

to 

0 

0 

lath.  Coal  on  Tyne 
—  on  Wear 

0 
0 

s 

o 

0 

Sand-ftone  and  fhaie 

7 

0 

0 

13th.  Coal 

0 

0 

& 

Sandrftooe  and  (hale 

18 

0 

0 

14th.  Coal 

0 

4 

0 

Sand-ftone  and  Ihale 

25 

0 

0 

15th.  Coal 

0 

6 

» 

Sand-ftoM  and  (hak 

10 

0 

0 

16th.  Coal 

0 

3 

2 

Shale 

2 

0 

0 

17th.  Coal 

0 

0 

9 

Sand-flone  and  Ihale 

12 

0 

0 

iStlu  Low  num  ooal  on  Tjne 

0 

6 

4 

6 

s 

Shale 

28 

0 

0 

loth.  Coal 

w         0 

I 

« 

Shale 

H 

0 

0 

20th.  Coal 

0 

0 

6 

Shak 

8 

0 

0 

aift.  Coal 

0 

0 

9 

Shafe 

10. 

0 

0 

aad.   Coal      «     - 

0 

0 

tf 

Shak 

»4 

0 

0 

a3d.   Coal 

0 

5 

0 

Shak 

10 

0 

0 

Mth.  Coal 

«         0 

S 

0 

tf 
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Varioui  flraU  of  fand-ftcme^  ihaleyl 
and  iron-ftoney  with  a  few  feams  I 
of  fttlphureout  coaU  and  a  thin^ 
feamofimperfeftlinie*ftone  called  | 
baftard  lixne*ftone  •  J 

ift.    Or  little  linie*ftone  *• 

ShalCf   fulphureous  coal,  7 
and  fand-ftone       •       3 
ad*    Lime^ftone 

Sand-ftone  and  (hale 
3d.    Lime*ftone 

Sand*ftone  and  (hale 
4tli.  Lime-ftone 

Sand-ftone  and  (hale 
5th.  Lime-itone 

Sand-ftone  and  fhale 
6th.  Lime-ftone 

Sand-ftone  and  ftiale 
Tth*  Lime-ftone 

Shale,  fand-ftonet  and  a  feam  ) 
of  fulphureous  coal       -     3 
Sth.  Lime-ftone^  called  cockle- 1 
(hell  lime-ftone        -      3 
Sand-ftone  and  (haie 
9th.  Lime-ftone 

Saod-ftone  and  (hale 
aotk  Lime-ftone  called  Tyne  Bolton 

Whin-ftone  or  bafalt,  thicknefs  vari- 

ousy  in  fome  parts  80  yards    • 
Sand-ftone  and  ihale 
lith*  Lime-ftone 

Sand-ftone  and  (hale 
12th.  Lime-ftone 

Sand-ftone  and  (hale 
13  th.  Lime-ftone 

Siliceous  fand-ftone 
14th.  Lime-ftone 

Sand-ftone  and  (hale 
sjth*  Lime-ftone 

Sand-ftone  and  (hale 
16th.  Lime-ftone 

Sand-ftone  and  (hale 
17th.  Or  great  lime-ftone 
Sand-ftone  and  (hale 
l8tl|.  Lime-ftone 

Sand-ftone  and  (hale 
I9tb.  Lime-ftone 

Sand-ftone  and  (hale 

Siliceous  fand-ftone 

Black  and  red  (hale 

Red  fand-ftone  not  funk  through. 

The  total  thicknefs  of  the  ftraU  ki  thia«ftiiiUte  »  about 

1300  yards,  including  the  beds  of  mountain  lime-ftoae. 

The  total  thicknefs  of  the  24  beds  of  coal  may  be  taken 

on  the  average  at  48  feet,  of  which  eight  beds  are  of  fuf- 

ficient  thicknefs  to  be  worked.     There  are   20  beds  of 

lime-ftone  and  one  of  imperfe^  lime-ftonei  making  a  total 

thicknefs  of  about  180  yards.     The  great  whin  ftratuA>  or 

Jlilf  as  it  is  called,  is  fuppofed  not  to  be  a  regular  ftratum. 

It  is  exceedingly  various  in  its  thicknelj.     Wiiere  it  is  Xeen 

■on  the  banks  of  the  river  Tees,  near  Tees  Force,  it  forms 

tude  bafaltic  columns  of  confiderable  (ize.^  As  the  itrata 

rife  to  the  fouth-weft,  the  different  beds  oc  coal  make  their 

mppearance  on  the  furface  on  the  weftern  (ide  of  Northum- 

1>erland  and  Durham,  but  they  are  thrown  down  by  faults, 

'which  have  confiderably  difturbed  their  regularity.    The 
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arrangamcfit  md  fucceffion  of  the  ftrata  in  this  part  of  our 
iiland  may  be  feen  in  PkUe  III.  fig.  i,  which  reprefients  a 
feAkm  of  England  taken  by  Mr.  Bakewell,  and  copied 
from  the  fecond  edition  of  his  Introdu^ion  to  Geology. 
It  commences  from  the  German  ocean,  where  the  magne&n 
lime*ftone  of  the  low  diftrid,  A^  is  feen  riftng  above  the 
level  of  the  fea,  L  L.  Proceeding  weft,  we  come  upon 
the  coal  ftrata  B  B ;  before  we  reach  Durham,  ther  con- 
tinue acrofs  the  country  to  near  Walfingham*  rifing  in  fuc- 
ceflion  to  the  weft  or  fouth-weft,  but  are  much  broken  by 
faults.  Here  various  beds  of  coarfe  £and-(tone  or  grit» 
finer  cryftallioe  fand-ftone^  and  indurated  (hale,  fucceed  in 
the  fame  diredtion  i  they  contain  a  few  feama  of  .C09L 
MetaUifierous  lime-ftone  foon  makes  its  appearance  farther 
weft,  C  C ;  but  no  where  forms  thoCe  immenfe  cliffs,  moie 
than  80  or  100  yards  in  height,  which  we  meet  with  in 
Craven,  in  Yorklhirei  and  m  Derby(hire.  Nearly  the 
loweft  bed  of  lime-ftone  is  42  yards  in  thicknefs:  it  extends 
from  Melmerby  Scar  into  Weftmoreland.  The  whole  of 
the  ftrata,  C  C,  is  interfered  by  veins  of  lead  and  zi^, 
which  are  very  produdive  in  the  great  lime-ftone,  but  pro- 
duce lefs  as  they  pafs  through  the  fand-ftone  ftrata,  and 
rarely  produce  any  ore  in  the  (hale. 

The  hi^heii  point  of  the  metalliferous  lime-ftone  diftrid 
is  Crofs  Fell,  a  moimtain  on  the  weftern  (ide  of  Durhamy 
about  three  thoufand  feet  above  the  level  of  the  fea*  It  is 
compofed  of  various  beds  of  lime-ftone,  alternating  with 
fand-ftone  and  (hale,  and  is  covered  near  the  fummit  with 
the  lower  feries  of  ftrata  of  the  coal  formation*  It  is  inter- 
fered by  a  great  vein  of  lead-^re  running  eaft  and  weft.  A 
Sreat  fault,  (ailed  the  Burtruford  Dyke,  (iUed  with  whin- 
one  or  balialt,  runs  north  and  fouth,  and  throws  down  the 
fhrata  on  the  weft  (ide  of  it,  to  the  amazing  depth  of  one 
hnndred  and  fixty  yards*  (Sec  X.)  The  ftrata,  as  they  ap- 
proach it,  rife  at  an  angle  of  about  twenty-five  degrees. 
Defcendiog  the  weftern  dedivity  of  Crofs.  Fell,  we  come  to 
the  red  fand-ftone  rock»  the  loweft  of  the  beds  in  Mr. 
Forfter's  admeafurement,  before  given*  It  is  marked  D  in 
the  feftion,  and  extends  beyond  Penrith.  The  red  fand- 
rock  bounds  the  alpine  diftri^  of  Cumberland,  marked  £  £. 
The  mountains  of  this  diftri6l  furrounding  the  lakes  of 
Cumberland  and  of  Weftmoreland  are  not  ftratified :  they 
are  compofed  of  flate,  horn-ftone,  porphyry,  greywacke, 
green-ftooe,  fienite,  and  granite.  Beyond  thefe  mountains, 
on  the  weft,  we  meet  vrith  ftratified  hilla  containing  coal»  ex- 
tending to  tbe.Iia(h  channel,  marked  F. 

The  oiouBCains  in  the  vicinity  of  the  lakes  contian  m^ 
taiBic  Tcsns,  and  beds  of  cof>per,  maaganefe,  and  lead.  The 
ftrata  on  the  weftern  fide  dip  towaids  the  fea,  and  coals  have 
been  woriced  for  more  than  a  mile  under  tbe  fea  at  White- 
faaven«  The  pit  was  filled  by  a  very  high  tide,  which  mfr 
above  the  (haft,  and  buried  the  workmen  and  the  works. 

The  4ilpine  diftridl  of  Eaghad  is  compofed  of  thofe 
rocks,  which  by  the  German  geolagifts  are  called  primary 
and  tranfition  rocks.  (See  Rock.)  In  thefe»  few  traces  csF 
xvgular  ftratiiication  can  be  obferved,  though  they  are  h^ 
queiltly  divided  inio  tabular  mailes,  which  have  been  mit 
taken  for  fbata*  Tbefe  rocks  form  the  foundation  on 
which  the  ftratified  rocks  of  the  middle  and  low  diftrifts  ace 
laid.  They  are  compofed  of  greywacke,  lime-ftone,  flate 
or  clay*(late,  granite,  porphyry,  fienite,  and  green-ftooe. 
Many  of  them  appear  to  be  compofed  of  an  intermixtore  of 
the  above  rocks,  and  have  no  well-defined  charader. 

The  alpine  diftri^k  is  compofed  of  groins  of  hilla  and 
mountains,  which,  viewed  on  a  .grand  £cale,  may  bs  con- 
fidered  as  forming  one  chain,  extending  on  the  weftgrn  (ide 
of  England  and  Wales  from  Corawall  to  CiunberUnd*  and 
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Iran  thence  f  the  northern  extremity  of  Scotland.    It  is  fiftmg  of  chy  and  maric»  If*  which  contains  a  great  ainaber 

broken  into  three  parts  by  the  intervention  of  the  Briftol  of  (Mh^  wholly  marine.     Ten  of  the  fpecies  agree  with 

Channd,  and  the  low  grounds  of  Lancafliire  and  Cheihire.  thofe  in  the  London  clay.    Mbfl  of  them  appear  to  have 

They  are  denominated  by  Mr.  Bakewell  the  Northern,  the  undergone  but  little  change ;  and  fome  of  the  fpecies  can 

Cambrian,  and  the  Devonian  range.  fcarcely  be  diftinguiihed  from  recent  (hells.     Some  of  Uie 

The  northern  range  enters  Cumberland  from  Scotland,  fhells  are  very  delicate,  but  in  a  high  ftate  of  prefervadon» 

and  palling  through  that  county  and  Weftmoreland,  ex-  thus  fliewing  that  they  muft  have  lived  near  to  the  fpots 

tends  its  branches  into  Northumberland  and  Durham.     It  where  they  are  now  found. 

continoes  along  the  weftern  fide  of  Yorkihire  and  Derby-        In  other  parts  of  this  ilratum  are  banks  of  large  (oiGlt 

dure,  and  into  8tafford(hire.  oyfter-fliells,  the  greater  part  of  which  are  locked  into  each 

The  loftieft  mountains  of  the  Cambrian  range  extend  other  in  the  way  io  which  they  ufually  live,  and  many  have 

through  Caemarvonfhire  and  Merionethfhire ;  they  decline  their  valves  united.     It  is  therefore  evident,    that  thefe 

in  height  as  they  pafs  through  South  Wales,  and  on  the  oyfters  have  not  been  removed  from  a  diftance  to  their 

borders  of  the  Briftol  Channel  are  covered  with  regular  ftra^  prefrnt  fiuiation.     The  foflils  are  nearly  allied  to  thob  ia 

tified  rocks  of  the  coal  formation,  compriiing  an  exteniive  the  upper  marine  formation  in  the  Paris  ftrata. 
coal  field  one  hundred  miles  in  length,  and  from  five  to  twenty        The  upper  fre(h-water  formation  refts  immediately  on  the 

in  breadth,  ranging  from  Pembrokeihire  into  Monmouth-  latter,  and  is  the  mod  remarkable  one  in  the  feries.     It  oc- 

Ihire.  curs  about  half  way  up  the  hill  at  N,  and  is  about  forty 

The  Devonian  range  commences  in  Somerfetihire,  and  feet  in  thick nefs.     It  is  a  calcareous  bed,  every  part  of 

pafTes  through  Devonshire  into  Cornwall.   The  higheft  point  which  contains  frefh-water  fhells  in  great  abundance,  with- 

of  this  range  is  formed  by  the  granitic  rocks  of  Dsutmoor.  out  any  admixture  of  marine  exuviae.     Many  of  the  fhells 

Granitic  rocks  of  lefs  elevation  range  through  Cornwall  to  are  in  high  prefervation,  and  the  animals  appear  to  have 

the  L*and's-£nd,  but  they  are  covered  in  many  parts  with  lived  near  the  places  where  they  are  found,  as  the  fhells  are 

Hate,   proviocially  called  ktUai  in  Cornwall,   and  Jtilltt  in  fo  friable,  that  they  could  not  have  been  removed  from  their 

Devonfhire.     The  date,  or  fhfllet,  in  Devonfhire,  is  covered  native  fituation  without  being  broken, 
on  its  eaftern  fide  by  red  fand-ftone :  in  many  parts  a  red  ba-        This  ilratum  appears  to  have  extended  over  the  whole 

faltic  amygdaloid  is  interpofed  between  the  red  fand-fione  northern  part  of  tl^  Ifle  of  Wight,  but  it  has  aot  yet  been 

and  the  flate,  and  may  be  feen  rifing  through  the  former  in  ^fcovered  on  this  fide  the  water.     The  fheUs,  like  thoie  ia 

the  vicinity  of  Exeter.     From  tradition,  and  from  prefent  the  lower  frefh- water  formation*  oonfift  of  feveral  kinds  of 

appearances,  it  is  tendered  probable,  that  a  large  extent  of  lymnei,  helices,  and  planorbi. 

country  on  the  weftem  fide  of  Cornwall  has  been  walhed        Part  of  the  ftone  of  this  formation  i^exCremdy  hard,  and 

away  by  the  fury  cf  the  Atlantic  ocean,  which  is  impelled  has  long  been  ufed  for  building-Aone.     It  may  be  confix 

with  impetuous  violence  on  the  coaft.    If  the  granitic  rocks  dered  as  the  uppermofl  or  lateft  formation  of  rock  we  are 

were  ever  covered  by  firata  fimilar  to  thoTe  on  the  eaftern  acquainted  with  in  England,  and  has  a  near  refrmUance,  in 

fide  of  England,  they  were  too  foft  to  refift  the  ravages  of  many  of  its  mineralogical  charaders,  with  the  firefh-water 

the  ocean.     The  granite  of  Cornwall  forms  a  barrier  which  lime^itone,  in  the  fame  formation,  in  the  Paris  bafin,  called 

prote^s  the  font  hern  fhores  of  England  from  the  rapid  en-  calcture  d^eau  douce.     The  external  chara£brt  of  ^  ftone 

croachments  of  the  fea,  by  breaking  the  violence  of  the  in  both  countries  are  faffidently  different  from  any  known 

weftfm  tides ;  yet  the  land  is  gradual^  and  conftantly  dimi-  rock,  to  render  them  diftinguifhable  even  without  the  fhellt* 

niihing  along  the  line  of  coaft  from  Cornwall  to  Kent.     In  Over  this  ftratnm  is  another  bed  of  day,  eleven  feet  in  thick- 

the  fhort  period  of  a  fingle  life,  this  diminution  is  fcarcdy  nefs,  containing  numerous  fragments  of  a  fmall  nondeicript 

noticed,  except  by  thofe  whofe  eftates  adjom  the  lea ;  but  in  bivdve  fheU.  Other  calcareous  ftrata,  containing  a  few  finefl^* 

the  lapfe  of  centuries,  the  outline  of  the  country  is  changed,  water  fhells,  fucceed.    The  whole  is  furmounted  by  a  bed  of 

and  its  furface  fenfibly  reduced.    Of  this,  we  might  cite  nu-  alluvium,  O,  forauDg  the  fummit  of  the  hill, 
merous  inftances,  both  on  the  fouthem  and  eaftern  coafls.        There  is  one  remarkable  difierence  between  the  freft* 

Whitby  abbey,  in  Yorkfhire,  offers  a  ftriking  proof:  it  was  water  ftrata  over  chalk,  in  the  vicinity  of  Paris  and  in  the  ' 

bnih,  on  an  elevated  plain,  in  the  year  656,  at  which  time  it  Ifle  of  Wight.     In  the  latter,  there  is  a  total  abfence  of 

was  more  than  a  mile  from  the  iea ;  at  prefent  it  is  very  fiUceous  formations,  fo  abundant  in  the  former.     The  lime*  * 

near  the  edge  of  a  perpendicular  diff,  which  is  continually  ftone  impregnated  with  iilex,  and  containing  a  burr-ftone, 

frlHng  down  as  the  fea  excavates  the  bafe.  covers  half  the  bottom  of  the  Paris  bafin.    (Tnutfa6tions  (^ 

Fre/b-wdier  Strata, — ^We  have  before  mentioned,  that  a  the  Geological  Society,  vol.  ii. )    Though  the  fliells  in  thefe 

feries  of  ftrata  occur  in  the  Ifle  of  Wight,  oefembhng  the  ftrata  are  confidered  by  Mr.  Webfter  and  other  naturaUfta 

ftrata  in  the  vicinity  of  Paris,  but  whiai  do  not  occur  in  as  undoubted  frefh-water  fhells,  yet  as  they  diflfer  more  or 

any  of  the  Englifii  counties.    Th^  ftrata  he  in  a  horizon*  kfs  from  thofe  of  exifting  fpecies,  it  may  be  afked,  are  we 

tal  pofition  on  the  northern  fide  of  the  ifland,  and  are  dif-  certain  that  animals  which  bear  a  clofe  refemblaace  to  freilu 

ttn^y  vifible  in  a  hill  called  Headon,  adjoining  the  vertical  water  fhells,  might  not  formerly  have  been  inhabitants  of 

Ibata  of  chalk  before  defcribed.    The  hiU  is  about  four  hun»  the  ocean  ?    Or  might  not  thefe  animals  have  been  brought 

dred  feet  in  hei^t.    The  lower  bed  I  (fee  Plate  III.  Giologff  in  a  living  ftate  to  Sieir  prefent  fituatioas  by  rivers  or  inun- 

Jig,  3.)  is  of  beautiful  white  fand,  about  thirty  feet  in  thick-  dations  which  emptied  themfdves  into  bays  of  fak-water. 

nefa,  over  which  is  laid  a  bed  of  dark-day,  K,  and  upon  this  If  we  admit  that  they  are  really  firefh^water  fhells,  and  the 

a  feries  of  beds  of  fandy  calcareous  and  argillaceous  marles,  beds  which  cover  them  contain  exdufivdy  marine  fi&ellsj  we 

L.  Some  of  them,  according  to  Mr.  Webfter,  confift  almoft  muft  alfo  admit  that  the  places  where  they  are  found  have 

wholly  of  the  firagments  of  frefh-water  fhells,  as  the  limneus,  been  fucceffivdy  covered  with  feas  or'lakes  of  fait  and  frefh 

planorbis,  cycloftoma,  and  others  refembling  helices  and  my-  water,  after  the  formation  of  the  London  clay.     To  ex» 

tuli.     This  he  denominates  the  lower  frefh-water  formation,  plain  this,  it  is  not  neceffary  to  fuppofe  a  genead  rifing  of 

In  this  fonnation  in  the  Paris  bafin,  the  gypfum  beds  are  the  ocean,  or  an  alternate  fubfidence  and  elevation  oF  the 

£tuated.    Over  the  lower  frefii*water  occura  a  ftratum  con*  bad.    Lakes  in  the  vicinity  of  the  fea  mi^t  have  their  h^xm 

S  f  2  riers 


STRATA. 


fkn  broken  down  byearthcmakesi  and  clofed  again  by  de- 
pofitions  of  fand  and  mvti,  by  which  the  nature  of  the 
waters  would  be  changed.  If  the  ftrata  in  the  hill  of  Headon 
were  once  the  bottom  of  a  lake»  one  great  revolution,  at 
leaft  in  the  ftate  of  this  part  of  the  globe^  muft  fince  have 
taken  place,  by  which  the  level  of  the  fea  has  been  changed, 
and  the  furface  of  the  land  cut  down  and  excavated,  leaving 
BO  external  trace  of  its  original  outline. 

Strata  rounJ  Paris,  The  geology  of  the  country  round 
Paris  refembles,  in  a  confiderabk  degree,  that  in  the  vicinity 
of  London.  The  capitals  of  both  empires  are  iituated  over 
the  fame  fubftratum  of  chalk,  covered  by  a  depofition  of 
more  recent  ftrata :  thus  the  geologift  may  regard  the  inha- 
bitants of  each  as  chUdren  of  the  fame  foil ;  and  it  were 
lurely  more  wife  to  urge  this  as  a  plea  for  mutual  amity, 
than  to  make  the  geographical  pofitien  of  the  two  countries 
a  motive  for  eternal  hatred,  and  exclaim  with  a  late  Britifh 
lenator 

^  Littora  littoribus  contraria,  fludibus  undas, 
Imprecor  anna  armis  pugnent  ipiique  nepotes.^' 

JEtk*  4* 
<<  Our  cliffs,  our  coafts,  our  waves  ofpo/eJ  to  theirs, 
May  the  fame  hate  defcend  to  aU  tbeir  heirs." 

Dryden. 

The  bafin  in  which  the  upper  ftrata  round  Paris  are  depo- 
fited  is  of  confiderable  extent.  The  total  thicknefs  of  the 
beds  over  chalk  is  about  500  feet.  A  very  interefting  ac- 
count of  thefe  beds,  and  the  extraordinary  foflils  they  con- 
tain, has  been  publilhed  by  Cuvier  and  Brongniart,  in  the 
^^  Geographic  Minaralogique  des  Environs  de  Paris,"  from 
which  we  ftiall  extraA  the  particulars  moft  deferving 
notice. 

The  country  in  ^hich  Paris  is  fituated  is  perhaps  the  moft 
remarkable  that  has  yet  been  obferved,  both  from  the  fuc- 
ceffion  of  different  beds,  and  from  the  extraordinary  orga- 
nic remains  they  contain  ;  millions  of  marine  (hells,  that  alter- 
nate regularly  with  fireih-water  (hells,  compofe  the  principal 
jnafs.  Bones  of  land  animals^  of  which  the  genera  are  en- 
tirely unknown,  are  found  in  certain  parts ;  oUier  bones,  re- 
markable for  their  large  fize,  and  of  which  fimilar  genera 
exift  only  in  diftant  countries,  are  found  in  the  upper  beds. 
No  country  can  afford  more  inftru^on  refpeding  the  laft  re- 
volutions that  terminated  the  formation  of  the  prefent  con- 
tinents. Though  chalk  is  the  foundation,  it  rifes  to  the  fur- 
face,  only  a  few  (ituations  being  covered  with  other  beds,  in 
the  following  order ; 

1.  Chalk  with  flint. 

2.  Piaftic  clay  and  lov^er  fand. 

3.  Coarfe  marine  lime-ftone,  or  ealcaire  grofflere.  The 
place  of  this  is  fometimes  occupied  with  toe  lower  fand- 
llone,  N*  4. 

4.  Lower  marine  fand-ftone. 

5  &  6.  LoWr  frefh-water  ftrata,  gypfeous  clay  and  gyp- 
fum,  containing  bones  of  quadrupeds,  and  a  bed  of  oy  fters. 

7.  Sand  and  fand-ftone,  without  (bells. 

8.  Upper  marine  fand-ftone. 

9.  Mill-ftone,  without  (hells  and  argillaceous  fand. 

10.  Upper  fre(h-water  formation,  with  mill-ftone. 

11,  Alluvial  foil,  ancient  and  modem,  including  gravel, 
pudding-ftone,  black  earth  (les  mames  argilleufes  noires) 

and  peat. 

I.  CWi.— This  chalk  agrees  in  external  charaSers  vrith 
that  found  in  other  countries.  It  occurs  in  indiftind  hori- 
zontal ftrata ;  in  which  we  obferve  either  interrupted  layers, 
or  tttberofe-fhaped  mafies  of  flint,  which  pafs  into  the  chalk 
at  their  line  of  junftion,  or  kidaies  of  hard  chaik>  having 


the  fame  (hape  and  pofition  with  the  flint.  This  formation  is 
well  charaftrrifed  by  the  petrifsdions  it  contains,  vi^iich 
differ  not  only  in  the  fpecies,  but  fometimes  alfo  in  the  genus, 
from  thofe  that  occur  in  the  coarfe  lime-ftone.  Two  Ipeeies 
of  belemnites  occur  in  the  chalk,  and  thefe  appear  to  be 
different  from  thofe  found  in  the  lime-ftone,  and  are  confi- 
dered  to  charafterife  it. 

The  chalk  forms  the  bottom  of  the  bafin,  in  which  are 
depofited  the  different  formations  that  occur  around  Paris. 
Its  furface  muft  have  prefented  numerous  inequalities  before 
the  prefent  ftrata  were  depofited  over  it,  becaufe  we  obferve 
promontories  and  iflands  of  chalk  rifing  through  the  newer 
formations.  In  PLue  II.  Geology^  Jig,  7.  vre  have  griven  a 
fe^on  of  a  fimilar  arrangement  of  the  ibrata,  a  reprefenting 
the  chalk,  ^,  hf  3,  the  newer  fbrata. 

2.  Plq^  Clay, — ^All  around  Paris  we  find  the  chalk  co- 
vered with  a  depofit  of  piaftic  or  potter's  clay,  which  is 
dug  and  ufed  m  the  manufa6^ure  of  different  kinds  of 
pottery.  This  dav  varies  in  colour,  being  white,  grey, 
yellow,  red,  and  black ;  fometimes  it  contains  a  layer  of 
land,  and  very  rarely  a  few  organic  remains,  fuch  as  cytherca, 
turritellae,  and  bituminous  vrood  ;  they  fometimes  occur  in 
the  purer  clay;  and  in  (bme  places  fragments  of  chalk  have 
been  obferved  in  it.  It  is  neither  intermixed  vrith  the  chalk 
at  its  line  of  jun£^ion  vrith  it ;  nor  is  it  more  calcareous, 
where  in  con^ad  with  that  mineral,  than  at  a  diftanoe  from 
it :  hence  Curier  conje^res  that  it  has  been  depofited  after 
the  chalk,  and  is  therefore  a  feparate  formation. 

3.  Coarfe  wurme  LiwieJIfmef  mntb  marine  SanJ^/hme*--^ 
This  formation  prefents  much  greater  variety  than  the 
chalk.  Several  different  ftrata,  or  feries  of  ftrata,  fuch  as 
lime-ftone,  clay-marle,  lime-ftone-marle,  and  date-clay,  occur 
in  it.  Thefe  are  arranged  in  a  determinate  order,  and  the 
ftrata  of  lime-ftone  are  well  chara^rifed  by  the  petrifa^ons 
they  contain ;  the  fame  fyftem  of  ftrata  always  pofleifing 
the  fame  fpecies  of  petrifadions. 

The  loweft  or  firft  feries  of  ftrata  of  the  coarfe  linae-ftone 
formation  is  very  fandy,  and  fometimes  contains  a  fubitance 
refembling  green  earth ;  it  is  ftill  better  charafkerifed  by 
containing  a  great  variety  of  well  preferved  (hellj,  many  of 
which  ftiO  retain  a  pearly  luftre,  and  differ  more  from  the 
prefent  exiiUng  fpecies  than  thofe  in  the  upper  ftrata  of  this 
formation. 

The  following  are  the  petrifadions  enumerated  by  Cuvier 
and  Brongniart,  as  occurring  in  it. 

Nummulites  laevigata,  fcabia,  and  numifmalis.  Thefe  are 
always  found  in  the  loweft  part  of  the  bed.  Madrepora, 
at  leaft  three  fpecies.  Aftrsea,  three  fpecies.  CarophyUia, 
three  fimple  and  one  branched  fpecies.  Fungites.  Ceri- 
thium  griganteum.  Lucina  lameliofa.  Cardium  perulofum. 
Voluta  athara.  Craffatella  lameliofa.  Turritella  multiful- 
cata.     Oftrea  flabellula.     Ofbrea  cymbula. 

The  fecond  feries  of  ftrata  is  ftill  very  rich  in  (hells; 
nearly  all  the  bivalves  foilbd  by  M.  Defrance  at  Grignon  be- 
long to  it.  It  alfo  contains  a  fiew  impreifions  of  leaves  and 
ftems.  The  moft  chara^eriftic  petri&ftions  of  this  feriea 
of  ftrata  are  the  foUovring.  Cardita  aricularia.  Orbito^ 
lites  plana.  TurriteUaimbricata.  Terebdlum  convolutum. 
Calyptraca  trochiformu.  Pedunculus  pulvinatus.  Citbe* 
raea  nitidula.  Cithenea  elegans.  Miliolites,  very  abundant.. 
Cerithium  ;  probably  feveral  fpecies ;  but  neither  the  lapi- 
dum  and  petricolum,  nor  cin6tum  and  plicatum,  which  latter 
belong  to  the  fecond  marine  formation  that  covers  the 
gypfum. 

The  third  feries  of  ftrata  is  lefs  abundant  in  petrifadions» 
and  contains  fewer  fpecies  than  the  two  preceding.  The 
following    have    been    obferved.     Miliohtes,   very    rare. 

8  Cirdium 


STRATA. 


lima.  Cardium  obliquum*  Lucina  faxorum* 
Ampullaiia  fpirata.  Cerithium  tuberculatum.  Cerithium 
nutabOe,  Cerithium  lapidum.  Cerithium  petricolum. 
Corbula  anatina.  Corbula  itriata.  Alfo  impremons  of  the 
leaves  of  afucu«. 

The  ftrata  of  the  fecond  and  third  feries  fometimes  con- 
tain^ beds  of  fsind-ftone  or  malTes  of  horn-ftone,  filled  with 
marine  ihells.  In  fome  cafes  the  fand-ftone  takes  the  place 
of  the  lime-ftone.  Land-flieib  and  frefli-water  (hells  (limnea  et 
cycloftomae)  have  beenobferved  in  this  fand-ftone,  but  only 
where  it  lies  immediately  under  the  fre(h -water  lime-ftone. 
The  fand*ftone  and  hom-ftone  containingr  marine  fhellsi 
reft  either  immediately  on  the  marine  lime-ftone,  or  are  con- 
tained in  it.  The  following  lift  contains  the  names  of  thofe 
fpecies  of  petrifadions  which  occur  mott  frequently  in  the 
fand-ftone.  Calyptnsa  trochiformist.  Oliva  laumontiana. 
Ancilla  canalifera.  Voluta  harpula.  Fufis  bulbiformis. 
Cerithium  ferratum.  Cerithium  tuberculofum.  Cerithium 
coronatum.  Cerithium  lapidum.  Cerithium  mutabile. 
Ampullaria  acuta  or  fpirati.  Ampullaria  patula.  Nucula 
deltoidea.  Cardium  lima.  Venericardia  imbricata.  Cy- 
therea  nitidula.  Cytherea  elega'^s.  Cytherea  tellinaria. 
Venus  callofa.  Lucma  circinaria.  Lucina  faxorum.  Two 
fpecies  of  oyiler,  Uill  undetermined  ;  the  one  appears  allied 
to  ofirea  deitoldeat  the  other  to  ojlrea  cymbula. 

The  fourth  feries  of  Itrata  confitis  of  hard  calcareous 
marie,  foft  calcareous  marie,  clayey  marie,  and  calcareous 
£and,  which  is  fometimes  agglutinated,  and  contains  hori' 
zontal  layers  of  horn-ftone,  cryftals  of  quartz,  and  rhom- 
boidal  cryiials  of  calcareous  fpar,  and  fmall  cubical  cryitals 
of  fluor  fpar.     Petri fa6tions  occur  very  rarely. 

4.  Siliceous  Linu-fiwe^  without  Shells, — This  formation 
occurs  with  the  coarfe  marine  lime-ltone,  on  the  fame  level 
with  ity  and  in  no  inftance  is  either  above  or  below  it.  It 
retts  immediately  on  the  plaftic  clay.  It  confilts  of  ftrata, 
not  only  of  a  white  lime-ftone,  but  alfo  of  a  grey,  compa^, 
or  fine  granular  lime-ftone,  which  is  penetrated  in  all  direc- 
tions with  iilex,  and  its  numerous  cavities  are  lined  with  (ili- 
ceous  ftalaflites,  or  quartz  cryftals.  A  characteriftic  m^rk 
of  this  rock  is  its  wanting  petrifadions  of  every  kind,  both 
of  frefh  water  and  fait  water.  A  fpecies  of  mill-itone  fome- 
times occurs  in  it,  which  appears  to  be  (iliceous  lime-ftone, 
deprived  of  its  calcareous  ingredient  by  fome  agent  unknown 
to  us.  This  mill-ftone  mult  not  be  confounded  with  that 
which  occurs  in  the  upper  beds. 

c  &  6.  Gypfum  of  the  Jirfi  fre/h-waier  Formation. — The 
£rem*water  tormation  is  not  entirely  of  gypfum,  but  con- 
tains alfo  beds  of  clay-marle  and  calcareous  marie.''  Thefe 
are  arranged  in  a  determinate  order,  when  they  all  occur  to- 
gether, which  is  not  always  the  cafe.  They  lie  over  the 
coarfe  marine  lime-ftone:  and  the  gypfum,  which  is  the 
principal  mafs  of  the  formation,  does  not  occur  in  wide  ex- 
tended tables,  like  the  lime-ftone,  but  in  (ingle  conical,  or 
long  mafles,  which  are  fometimes  of  confiderable  extent, 
but  always  (harply  bounded.  Montmartre  prefents  the  beft 
example  of  the  whole  feries  of  the  formation,  and  thefe 
three  beds  of  gypfum  are  to  be  obferved  fuperimpofed  on 
each  other. 

The  fir  ft  bed  confifts  of  alternate  layers  of  gypfum,  folid 
calcareous  marie,  and  of  thin  flaty  argillaceous  marie,  or  ad- 
hefive  flate.  The  layers  of  ^gypfum  are  thin,  and  fuU  of 
cryftals  of  lelenite  ;  and  in  the  clay-marle,  or  adhefive  flate, 
imbedded  menilite  occurs.  Wherever  this  bed  refts  imme- 
diately on  the  fand  of  the  marine  fand-ftone  containing  the 
fhellsy  it  contains  fea-fhells.  The  former  bottom  of  the  fea, 
kowe*er>  appears  to  have  been  fitqucntly  covered  with  a 


bed  of  white  marie,  on  which  the  lower  beds  of  gypfuitt 
reft ;  and  this  bed  is  filled  with  frefh-water  ftiells.  The 
fecond  bed  refembles  the  firft,  and  only  differs  firom  it  in 
being  thicker,  and  containing  fewer  beds  of  marie.  The 
only  petrifaftions  it  contains  are  thofe  of  fi(hes.  In  the 
lower  part  of  this  bed,  we  for  the  firft  time  meet  with  fingle 
kidniesof  ci-leitine,  or  fulphate  of  ftrontian.  The  third  or 
upper  bed  of  gypfum  is  by  far  the  gre«eft  ;  in  feveral  places 
it  is  more  than  fixty  feet  thick.  It  contains  few  beds  of 
marie,  and  at  fome  places,  as  at  Montmorency,  it  lies  almoft 
immediately  under  the  foil.  The  lower  ftrata  of  this  upper 
pypfum  contains  flint,  which  appears  to  be  intermixed  with 
It,  and  to  pafs  into  it  by  imperceptible  gradations,  fafb 
which  (hew  their  contemporaneous  formation.  The  niiddle 
ftrata  of  this  bed  fplit  naturally  into  prifmatic  concretions, 
with  many  fides.  The  uppermoft  ftrata,  of  which  five  ge- 
nerally occur,  and  extend  to  a  great  diftance,  are  thinner 
than  the  others,  and  are  intermixed  with  marie,  and  alfo 
alternate  with  beds  of  it. 

Numerous  quarries  are  fituated  in  this  upper  gypfumf 
which  daily  afiord  (keietons  or  fingle  bones  of  unknown 
quadrupeds.  To  the  north  of  Paris  they  are  found  in  the 
gypfum  itfelf,  where  they  are  hard,  and  fimply  coveted 
with  marie ;  and  to  the  fouth  of  Paris,  fimilar  remains,  but 
in  a  friable  ftate,  are  met  with  in  the  marie  which  feparates 
the  beds  of  gypfum.  Bones  of  tortoifes  and  (keietons  of 
fifh  are  found  in  the  fame  bed,  and  fome  fre(h-water  (hells. 
The  occurrence  of  (keietons  of  quadrupeds  particularly 
charaAerifes  the  upper  bed  of  gypfum,  remaius  of  the  fame 
nature  not  having  been  found  in  the  middle  or  lower  beds  of 
gypfum. 

Beds  of  calcareous  and  clayey  marie  reft  immediately 
oyer  the  gypfum.  Wood-ftone,  or  petrified  wood  of  a 
kind  of  palm-tree,  occurs  in  a  white  friable  marie ;  and  in 
quarries  which  are  worked  in  thefe  beds,  remains  of  fi(hes 
and  of  (hells,  of  the  genera  lymnseus  and  plaiiorbis,  are  met 
with.  The  two  latter  do  not  differ  very  much  from  thofe 
found  in  the  mar(hes  of  France ;  a  fzGt  which  feems  to  (hew 
that  this  marie,  as  well  as  the  fiibjacent  gypfum,  have  been 
depofited  from  fre(h  water.  In  the  numerous  and  thick 
beds  of  clayey  and  calcareous  marie  which  reft  upon  this 
white  friable  marie,  petrifaAions  are  fo  rare,  that  we  can- 
not form  any  fatisfadiory  opinion  as  to  their  formation* 
It  is  in  the  white  friable  marie  that  the  fre(h.water  (hells, 
which  principally  charaderife  this  formation,  are  found. 
The  firft  freih- water  formation  neither  contains  mill-ftone 
nor  flint,  only  menilite  and  wood-ftone.  Over  the  beds  of 
clayey  and  calcareous  marie  there  refts  a  bed  of  yeHowiih 
(laty  marie,  three  feet  three  inches  thick.  Kidnies  of 
earthy  celeftine,  or  ftrontian,  occur  in  the  lower  part  of  it ; 
higher  up  we  meet  with  a  bed  of  fmall  bivalve  (hells,  which 
are  referred  to  the  genus  citherea;  and  between  the  up- 
permoft layers  of  the  marie,  other  fpecies  of  citherea, 
with  ceritcs,  fpirobites,  and  bones  of  fi(h,  occur.  This 
bed  is  not  only  remarkable  on  account  of  its  great  extent, 
(having  been  traced  ten  leagues  in  one  direction,  and  four 
leagues  in  another,  and  throughout  the  whole  being 
of  the  fame  degree  of  thickhels,)  but  alfo  becaufe  it 
marks  the  upper  boundary  of  the  fre(h- water  formation, 
and  the  beginning  of  a  new  marine  formation.  All  the 
(hells  that  occur  in  the  marie  above  this  bed  belong  to  the 


ocean. 


A  great  bed  of  greeni(h  clayey  marie,  without  petrifac- 
tions, refts  immediately  over  the  yellowi(h  marie,  and  con- 
tains geodcs,  kidnies,  and  clayey  calcareous  marie,  and  alfo 
celeftme.     Immediately  over  thefe  follows  a  bed  of  yellow 

clay- 


STRATA, 


ckT*flMrfe»  which  aboundf  in  fragments  of  marine  bivalve 
ihtm,  ceiitesy  trochitesi  machites,  cardites,  venitee,  &c.  ^ 
and  fragments  of  the  tail  of  two  fpecies  of  ray  have  alfo 
been  found  in  it. 

The  beds  of  marie  which  reft  over  thefe  contain  foffile 
marine  flieUs,  but  only  bivalves ;  and  in  the  uppermoii  bed 
of  calcareous  marie,  immediately  under  the  clayey  fand, 
there  occur  two  diftlb6l  beds  of  oyfters ;  of  which  the  un- 
dermoft  contains  larre  and  thick  oyfters,  and  the  upper 
(which  is  fometimes  leparated  from  the  under  by  a  thin  bed 
of  white  marie  without  (hells)  contains  numerous  fmall 
thin  and  brown  oyfter-fliells.  This  latter  bed  of  oyllers 
is  very  thick,  is  divided  into  many  layers,  and  is  fcarcely 
ever  wanting  in  the  hills  of  gypfum. 

Thefe  oyfters  appear  to  have  lived  on  the  fame  fpot  where 
we  at  prefent  find  them,  becaufe  they  are  arranged  as  we 
fiad  them  in  oyfter-banks  in  the  ocean ;  and  the  greater 
number  of  them  are  whole,  end  with  both  valves.  The 
formations  fometimes  terminate  with  a  bed  of  clayey  fand, 
in  which  no  petri&^ons  occur. 

Such  are  the  beds  which,  in  general,  conftitute  the 
gypfum  formation.  In  the  following  table  are  enumerated 
the  petrifadions  that  belong  to  the  gypfum,  and  to  the 
■uurine  marie  which  refts  upon  it. 

J^o^  Quadrufedt  in  Gyfjitm. 

Gimu  I.  PalsBOtherium,  or  ancient  wild  beaft.  This 
animal  is  arranged,  according  to  Cuvier, 

Clafs  Mammalia. 
Ordo  Pacbydcrmata. 
Pone  tapirum  et  ante  rhinocerotem  et  equum  ponen- 


dum. — To  be  placed  in  the  natural  fyftem  after  the  tapir, 
and  before  the  rhinoceros  and  horfe. 

The   five  fpecies    difcovered   in   the  gypfum  quarries 
are. 

Magnum,  the  fize  of  a  horfe. 


I. 


2.  Medium,  the  fize  of  a  hoe,!         •      s     t     /•  <^ 

3.  Crafl  um,  the  fize  of  a  hog,    t  ^*T"f  ™  ""^ 

4.  Curtum,  the  fize  of  a  hog,    J      ^^^  '^^• 
c.  Minus,  the  fize  of  a  fheep. 

It  may  be  proper  to  obferve,  that  remains  of  five  other 
fpecies  of  this  animal  have  been  found  in  different  parts  of 
France,  of  which  one  equals  in  fize  the  rhinoceros. 
Genus  a.  Anoplotherium,  or  beaft  without  weapons- 
Inter  rhinocerotem  aut  equum  ab  una  et  hippopotamum, 
fuem,  et  camelum,  ab  altera  parte  ponendum. — To  be 
placed  between  the  rhinoceros  and  hmrle,  on  one  fidk ;  and 
the  hippopotamus,  hog,  and  cannel,  on  the  other. 

1.  Commune,  fize  of  a  fmall  horfe. 

2.  Secundarium,  fize  of  a  hog. 

3.  Medium,  fize  of  an  antelope. 

4.  MinuB,  fize  of  a  hare. 

5.  Minimum,  very  fmall,  the  jaw  only  difcovered* 
A  pachydermatous  animal,  allied  to  the  hog. 
Canis  Parifienfis. 

Diadelphis  Parifienfis. 

Viverra  Parifienfis. 

Birds,  three  or  four  fpecies. 

Reptiles.  Trionix  Parifienfis,  and  another  tortoife,  with 
a  fpecies  of  faurius,  which  appears  to  be  a  crocodile. 

Three  or  four  fpecies  of  fifh. 

Mollufcous  animals.    Cycloftoma  mummia; 

In  the  upper  white  marie  are  palms,  fragments  of  fifhet, 
limneus,  and  planorbes. 


Marine  Formation, 


Slaty  yellow  marie 


-    < 


Green  marie 


TeXIow  marie,   mixed  with 
brown  flaty  marie    • 


A  bed  of  oyfters. 


Calcareous 
larg 


eous  marie,  containing   J 
;e  oyfters      .      .      .   i 


(Calcareous  marie,  containing 
limall  oyfters      .      .      * 


Cytheree  bomb^. 
Spirobes. 
Bones  of  fifhes. 
Cerithium  plicatum. 
Cytheree  planes. 
Bones  of  nfh. 

No  fiHi. 

Parts  of  the  ray. 
Ampnllaria  patula  ? 
Centhium  pHcatum. 
Cerithium  ciudum. 
Cytherea  elegans. 
Cytherea  femifulata. 
Cardium  obliquum. 
Nacula  margaritacea. 


Oftrea  hippopus. 
Oftrea  pieudochama* 
Oftrea  longiroftris. 
Oftrea  canalis. 
Oftrea  cochlearia. 
Ofbrea  cyathula. 
Oftrea  fpatulata. 
Oftrea  linguatula. 
Ballanites. 
Shells  of  crabs. 


The  (hells  of  thefe  petrifa^ons  are  generally  in  a 
powdery  ftate,  or  we  have  only  their  mould  or  im- 
preflion. 


Almoft  all  thefe  (hells  are  broken,  and  (£(&cult  to 
afcertain.  The  two  fpecies  of  cerites  of  the  marine 
formation,  which  cover  the  gypfum,  do  not  appear 
to  occur  any  where  elfe. 


The  two  beds  of  oyfters  are  often  feparated  from  each 
other  by  fnails  without  (hells ;  and  although  we  can- 
not fay,  with  any  certainty,  whether  or  not  the  par- 
ticular  fpecies  here  enumerated  are  (hells  that  belong 
more  to  the  one  bed  than  the  other ;  yet  it  cannot  be 
doubted  that  the  oyfters  of  this  marie  do  not  occur  in 
the  coarfe  lime-ftone,  and  that  they  are  more  nearly^ 
allied  to  the  fpecies  at  prefent  living  in  our  feas,  thyg 
to  thofe  found  in  the  lune^fione. 
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7.  Sand  and  Sand-JioHe  witi^ta  SieBr,^The  ftrata  are 
often  of  confiderable  thickneft,  and  are  intermixed  with 
beds  oF  fand  of  the  fame  nature ;  and  both  are  often  fo  finei 
that  they  are  afed  m  manufadures. 

8.  Superior  marine  Sand-Jtone  and  Sand. — This  varies  in 
colonr,  compaftnefsy  and  even  in  compoiition»  being  fome* 
times  a  pure  friable  fand-ftone»  fometmies  intermixed  with 
day,  and  its  place  is  occafionally  occupied  by  a  thin  bed 
of  calcareous  land  filled  with  (hells.  This  fand-ftone  con- 
tains marine*  fhells>  which  approach  mod  nearly  to  thofe 
fpecies  met  with  in  the  calcareous  marie  over  the  gypfum. 

9.  Milijione  without  Shelh  and  argillaceous  Sand. — ^This 
formation  confifts  of  iron-fhoty  clayey  fand,  with  greeniih, 
reddifli,  and  whitifh  clay,  marie,  and  mill-flone. 

This  mill-ftone  is  quartz,  containing  a  multitude  of  irre- 
gular cavities,  which  are  traverfed  by  filiceous  fibres,  dif- 
pofed  fomewhat  like  the  reticular  texture  in  bones.  Thefe 
cavities  are  fometimep  lined  or  filled  with  red  ochre,  clay, 
marie,  or  clayey  fand;  and  they  have  no  communication 
with  each  other.  Moft  of  the  mill-ftones  found  near  Paris 
have  a  red  or  yellowifli  tint,  but  the  rarer  and  moft  efteemed 
varieties  have  a  blueifh  (hade  of  colour.  The  blueifh  variety 
is  moft  highly  prized,  becaufe  it  affords  the  whiteft  coloured 
flour ;  and  a  mill-Jlone  of  this  kind,  fix  feet  and  a  half  in 
diameter,  fells  at  1200  francs.  We  never  obferve  in  its 
cavities  any  filiceous  ftala^ites  or  cryftallized  quartz  ;  and 
this  chara6ier  enables  us  to  diftinguifh  in  hard  fpecimens 
this  mill-ftone  from  that  found  in  the  filiceous  lime-ftone. 
It  is  fometimes  compaA.  It  has  been  analyfed  by  Hecht, 
(fee  the  Journal  des  Mines,  N^  22.  p.  333-)  and  appears  to 
be  almoft  entirely  compofed  of  filica.  Another  charaAer 
of  the  mill-ftone,  properly  fo  called,  is  the  abfence  of  all 
fofltle,  animal,  and  vegetable  produdions,  whether  of  fi'efh 
or  falt-water  origin.  Mill-ftones  are  formed  by  cutting 
pieces  of  thefe  ftones,  and  joining  them  together,  and  con- 
fining the  whole  with  an  iron  hoop.  They  are  called  burr- 
ftones.  All  the  beft  mill-ftones  ufed  in  England  are  formed 
of  the  French  ftones. 

lo-    The    upper  frefh-'water  formation   is   compofed,  of 
filex  and  lime-ftone.      Thefe  iubftances  fometimes  occur 
independently  of  each  other;  in  other  inftances,  they  are 
intimately  mixed  together.     The  nearly  pure  frefh- water 
lirae-ttone  is  the  moft  common ;  the  next  in  frequency  is 
the  mixtures  of  filex  and  lime-ftone;  the  large  mafles  of 
firefli-water  filiceous  ftone  are  the  rareft.     The  filex  is  fome- 
times a  nearly  pure  flint ;  fometimes  approaches  to  pitch- 
ftone,  or  to  isdper ;   and,  laftly,  it  has  a  corroded  ftate^ 
when  it  has  afl  tne  chara^rs  of  true  milLftone,  but  is  in 
general  more  compact  than  the  mill-ftones  without  (hells. 
xhe  lime-ftone  of  this  formation  is  white  or  yellowifh-grey ; 
fometimes  nearly  friable,  like  marie  or  chalk;  fometimes 
compa^  and  folid,  with  a  fine  grain,   and  a  conchoidal 
firadttre.     The  conchoidal  varieties  are  rather  hard,    but 
eafily  broken  into  (harp-edged  fragments,   fomewhat  like 
flint,   fo  that  it  cannot  be  cut.     Thefe  eharafters  apply 
only  to  the  lime-ftone  near  Paris ;  for  at  a  confiderable  dif- 
tance,  the  lime-ftone  occurs  very  compa6:,  of  a  greyifh- 
brown  colour,  which  readily  cuts  and  polifhes.     The  lime- 
ftone  of  Mont  Abufar,  near  Orleans,  which  contains  bones 
of  the  palaeotherium,  belongs  to  this  formation.     Even  the 
hardeft  varieties  of  this  lime-floDe,  after  expofure  to  the  air 
for  a  time,  foftens;  and  hence  it  is  ufed  as  a  marie  for 
manuring  the  ground.     AH  the  varieties,   both  hard  and 
foft,   are  traversed  by  empty  vermicular  cavities,    whofe 
walls  are  fometimes  of  a  pale  green  colour.     Where  the 
filiceous  minerals  and  the  lime-ftone  are  intermixed,    the 
latter  is  always  eorroded,  full  of  cavitiesj^  and  its  irregular 


cells  are  filled  with  calcareous  marie.  The  effie&tsal  ciia* 
rader  of  this  formation  is,  that  it  contaias  frefli-water  and 
land  (hells,  nearly  all  of  which  belong  to  genera  that  now 
live  in  our  morafles ;  but  it  contains  no  marine  (hells,  at  leaft 
in  fuch  places  as  are  diftant  from  the  fubiacent  marine 
formation.  Of  the  (hells,  the  potamideSi  helidtes,  and 
limneus  corneus,  are  the  petrifaftions  that  moft  finequentlj 
charaderife  this  fecond  fre(h-water  formation :  the  cydoU 
toma  mummia  has  never  been  found  in  it.  There  are  alfo 
the  following  vegetable  and  other  remains :  dicotyledonous 
wood  petrified  with  filica,  ftems  of  arundo  or  tioha,  arti» 
culated  ftems  refembline  the  thorn,  pediculated  ovoidal 
grains,  canaliculated  cyhndrical  grains,  olive-(haped  bodies 
vnth  an  irregrular  ftreaked  furface.  The  firft  or  loweft 
fre(h-water  formation,  on  the  contrary,  has  its  eharafterifiic 
petnfa£tions,  but  never  contains  potamides  or  helicites. 
The  fecond  fre(h-water  formation  extends  for  thirty  leagues 
to  the  fouth  of  Paris ;  and  a  fimilar  formation  has  been  met 
with  in  the  departments  of  Cher,  AUier,  Nievre,  Cantal» 
Puy-de-Dome,  Tarn,  Lot,  and  Garonne,  in  the  fouth-eait 
of  France ;  and,  more  lately,  the  fame  intereftus^  formap> 
tion  has  been  difcovered  in  the  Roman  ftates  in  Tufcany» 
and  in  the  vicinity  of  Ulm,  Mayence,  flilefia,  and  in  fome 
parts  of  Spain. 

II.  Alluvial  Soii. — ^This  appears  alfo  to  be  a  depofit 
from  fre(h  water:  it  confifts  of  varioufly  coloured  land» 
marie,  and  clay,  and  of  intemuxtnres  of  the  three»  coloured 
brown  and  black,  with  carbonaceous  matter  $  alfo  of  rolled 
mafles  of  different  kinds.  What  particularly  charafterifts 
this  alluvial  foil  is  the  occurrence  m  large  org^ic  remainSy 
as  trunks  of  trees,  with  bones  of  elephants,  oxen,  deer,  and 
other  large  mammalia.  Although  this  formation  is  new^  in 
corapari(on  with  thofe  we  have  juft  defcribed,  yet  it  is  of 
high  antiquity  with  regard  to  man,  as  its  formation  extends 
to  a  period  not  far  removed  from  the  earlieft  date  of  our 
hiftory,  when  the  earth  fupported  vegetables  and  animals 
different  from  thofe  that  at  pretent  $ve  in  thefe  or  other 
countries  of  the  globe.  The  alluvial  fu)>ftanf:e8  around 
Paris  occur  in  two  liferent  i|tii^iofis«  they  either  cover 
the  bottom  of  vallies,  and  confi^  oi  fand,  loam,  or  peat ; 
or  they  form  wide  extended  plains  of  gray4  iU^d  fand,  which 
lie  high  above  the  prefent  river-courfe.  It  is  difficult  to 
diftingui(h  the  alluvial  mud,  fituated  at  a  diftance  from  the 
vallies,  from  the  fre(h-water  formation ;  and  it  even,  in  (bnoe 
places,  feems  to  pafs  into  it.  It  appears^  however,  to  be 
older  than  that  of  the  vallies. 

Strata,  in  many  refpeds  fimilar  to  thofe  of  the  Paris  and 
London  bafins,  alfp  occur  in  other  parts  of  Europe,  but 
have  not  been  accurately  examined.  Nor  have  we  any 
corre6l  account  of  the  upper  ftrata  bordering  the  Appenines 
in  Italy :  thefe  are  known  to  contain,  in  great  abundance, 
the  fomle  bones  of  elephants,  rhinocerofes,  hippopotami, 
whales,  chacalots,  and  dolphins. 

A  calcareous  breccia  occurs  in  many  of  the  ftratified 
lime-ftone  rocks  that  border  the  Mediterranean  fea :  it  is 
not  ftratified,  but  fills  up  fifiures  and  chafms.  The  breccia 
confifts  of  fragments  of  lime-ftone  (not  water- worn  or 
rounded^,  intermixed  with  the  bones  of  ruminating  animab 
and  lana-(hell8,  cemented  together  by  an  ochry  calcareous 
fubftance.  Moft,  but  not  all,  of  the  bones  belong  to 
fpecies  of  quadrupeds  now  exifting  in  the  vicinity.  Ac« 
cording  to  Cuvier,  the  bones  and  fragments  of  rock  fell 
into  the  rents  of  the  rocks  fucceflively,  and  became  united 
together  by  the  accumulation  of  fparry  matter.  The 
formation  of  thefe  breccias  is  probably  recent,  compared 
with  that  of  the  upper  ftratified  rocks,  or  even  the  alluvial 
foil  that  contains  remaios  of  unknown  animals ;  but  it  nay 
9.  ftill 
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ftin  be  regarded  n  of  ancient  date,  fince  nothing  fliews  that  armyf  ftp<i/4o,'i  number ^  and  /burpot,  meafire^  in  IFi^-,  the  vt  of 

fimilar  breccias  are  formed  at  the  prefent  day :  and  thofe  of  drawing  up  an  army,  or  any  part  of  it*  in  any  given  geo- 

Corfica  contain  alfo  remains  of  unknown  animals.     In  metrical  fi^re ;  and  of  exprefling  the  number  of  men  con- 

fele£ting  foffile  remains  to  charaderife  ftrata,  we  muft  moft  tained  in  iuch  a  figure,  as  they  ftand  in  array*  either  near  at 

carefully  diftinguifii  thofe  which  are  imbedded  in  the  original  hand,  or  at  any  diftance  affigned. 

rock  from  thofe  which  occur  in  fiffures,  or  cavities*  that  STRATEbUS,  rparcyof,  in  Anttfmty^  an  officer  among 

ha:ve  been  fubfequently  clofed  or  filled  up,  as  the  latter  the  Athenians,  of  which  there  were  two  chofen  yearly,  to 

may  feimetimea  be  of  very  recent  date.  command  the  troops  of  the  ftate. 

Strata  Seams.     Thofe  partings  or  dirifions  that  run  Plutarch  fays».  there  was  one  chofen  from  out  of  each 

parallel  with  the  ftrata  are  fo  called  by  fome  geologifts,  to  tribe  ;   but  Pollux  feems  to  fay,  they  were  chofen  indif- 

diftinguifli  them  from  the  oblique  or  perpendicular  rents  by  ferently  out  of  the  people.    The  people  themfelves  made 

which  a  ftratum  of  done  is  generally  dirided.    The  per-  the  choice;  and  that  on  the  laft  dav-  of  the  year,  in  a  place 

pendicular  rents  that  run  in  the  diredion  of  the  dip  of  a  called  Pnyx.    The  two  ftrategi  dia  not  conomaud  together^ 

ftratum,  are  provincially  cslXitAJUnes  \  and  the  crofs  rents,  but  took  their  turns  day  by  day  ;    as  we  find  fron[i.^ero- 

atUere.     See  Coal  and  Strata.  dotus  and  Cornelius  Nepos.     Sometimes»  indeed,  as  when 

.    STRATAGEM*  rf^rvry^^f  formed  from  rf^niyiw,  /  a  perfon  was  found  of  merit  vaftly  fuperior*  and  exoeed- 

ieeult  or  command  an  armyf  a  nulitary  wile*  or  a  device  in  war*  ingl^  famed  in  war*  the  command  was  given  to  him  alone : 

furprifing  or  deceiving  an  enemy.  but  it  was  ever  a  rule*  not  to  put  any  perfon  in  the  office 

Stratagems,  or  delufions  pradifed  towards  an  enemy,  but  whofe  eftate  was  in  Attica*  and  who  had  children* 

free  firom  perfidy  either  in  words  or  adions*  or  fnaret  that  there  might  be  fome  hoftages  and  fecurities  for  his 

laid  for  him  confiftent  with  the  rights  of  war*  have  always  conduft  and  fidelity. 

been   acknowledged  lawful,  and  nave  had  often  a  great  Conftantine  the  Great*  befides  manr  other  privilegea 

Ihare  in  the  glory  of  celebrated  commanders  ;  though  arti«  granted  to  the  city  of  Athens*  honoured  its  chief  magiftrate 

fices  of  this  kind  have  in  various  inftances  proved  unluccefs-  with  the  title  of  MifoK  Sr^aliJW*  Magmu  Dun* 

fttl.     In  the  ufe  of  tlratagems*  however*  we  ihould  regard  STRATFORD*  in  Geogr^y^  a  townfliip  of  Americat 

not  only  the  faith  due  to  an  enemy*  but  alfo  the  riehts  of  in  Coos  county*  New  Hampmire,  on  the  E.  bank  of  Con- 

limnanity*  and  avoid  doing  thmflTS*  the  introdudion  of  which  nedicut  river*  incorporated  in  1773*  and  containing  339 

^rould  be  pemidoua  to  mankind.     Some  nations*  even  the  inhabitants ;   58  miles  above  Hanover.— Alfo*  a  pleafant 

Konans*  ror  a  long  time  profefled  to  defpife  every  kind  of  poft-town  of  Connefticut*  in  Fairfield  county*  on  the  W. 

artifice*  furprife*  or  ftratagem*  in  vrar ;  and  others  have  fide  of  Stratford  river*  containing  two  places  for  public 

proceeded  fo  far  at  to  give  notice  of  the  time  and  place  for  worfhip*  and  2895  inhabitants  ;    14  miles  S.W.  of  New 

ffiving  battle.    Thb  was  the  pradice  of  the  ancient  Gauls.  Haven.     This  townfliip*  the  <<  Cupheas^'  of  the  Indians* 

][See  Livy.)     It  is  (aid  of  Achilles*  that  he  was  for  fieht-  was  fettled  in  1638*  prmcipally  from  Madlachufetts. — ^Alfo* 

ing  openly*  and  not  of  a  temper  to  have  made  one  of  thofe  a  river  formed  by  the  jun&ton  of  the  Houfatonick  and 

wbo  were  (hat  up. in  the  famous  woodni  horfe*  which  proved  Naugatuc.     See  Housatonick. 

latal  to  the  Trojans.  STRATFORD-t^n-^vofi*  a  town  of  Warwickfiiire*  Eng- 

#<  Ille  non  inclufus  cquo*  Minervse  ^?"^» ."  "°^,^^»  »"  *^^  ^)^^y  S"*cu*'ur^'*''^  ®"i^°'  .f 

Sacra  mentito*  mafi  feriatos  ^^V^^'?"?^^^^  rl  ^^l.  "l«ft"«jj>l«^  Shakfpeare ;  and  is  alfo 

Tfoas*  et  betam  Priami  choreis  pofleffed  of  confiderable  mtereft*  from  its  loc^  hiftory  and 

Fellerat  Aulam :  fituation.     It  is  a  large*  populous,  and  refpedablc  town  ; 

8ed  palam  captia  gravis,  &c."  ^"^  ^*^°"§^  «  *  manulaaunng  diRna,  is  neither  annoy^ 

Hor.  lib.iv.  Odyff.  vi.  °o'  benefited  by  manufaaones  of  any  defmpUon.      The 

'  town  occupies  a  conuderable  Ipace*  and  u  dilpoied  in  twelve 

In  this  condua  there  was  more  generofity  than  difcretion.  principal  lireets*  on  the  weftem  bank  of  the  river  Atou  ; 

It  would  indeed  be  very  laudable*  if,  as  in  the  frenzy  of  over  which  is  a  long  bridge  of  fourteen  arches.    The  great 

duelsy  the  only  bufinefs  was  to  difplay  perfonal  courage ;  road  from  London  to  Birmingham   paiTes    through  the 

but  a  war  is  mlade  to  defend  our  country,  to  profecute  by  northern  fide  of  the  town :  other  turnpike-roads  branch  off* 

force  what  is  unjuftly  denied  us ;   and  the  fure  means  ^re  towards  Warwick,  Coventry*  and  Alcefter ;   and  to  dif- 

alfo  the  moft  conunendable*  provided  they  be  not  unlawful  ferent  parts  of  Northamptonfliire*  Oxfordfliire*  Worcefter- 

and  odious.    (Virg.  JEn.  ii.  ▼•390.)    The  contempt  of  (hire,  and  Gleucefterfliire. — In  181 1*  acc6rding  to  the 

artifice*  fbatagem*  and  furprife*  proceeds  often*  as  in  the  population  report*  the  town  and  parifh  of  StraUbrd  con- 

cafe  of  Achilles*  from  a  noble  confidence  in  perfonal  valour  tained  563  houfes,  and  2842  mhabitants. 

and  ilrength;  and  it  muft  be  owned*  that  when  an  enemy  The  exiftence  of  this  town  ma^  be  traced  to  a  period 

may  be  defeated  with  open  force*  in  a  pitched  battle*  there  as  remote  as  three  centuries  anterior  to  the  Norman  oon- 

are  greater  hopes  of  having  quelled  and  reduced  him  to'fue  queft ;   at  which  time*  a  monaftery  exifted  here  in  the  po(^ 

for  peace,  than  if  the  advantage  was  owing  to  furprife ;  ieffion  of  JEthdard*  a  viceroy  of  the  Wicciana ;  fnppo&d 

aa  LivY  (lib.  xlii.  cap.  47.)  makes  thofe  generous  fenators  to  have  been  founded  foon  after  the  converfion  of  the  Sazoof 

£iy*  who  did  not  approve  of  the  manner  of  proceeding  to  the  Chriftian  faith.     In  the  commencement  of  the  ^c^th 

againft  Perfeus*  as  not  altogether  fincere.    Therefore*  when  century*  this  convent  was  annexed  to  the  bifliopric  of  w  or* 

plaia  and  open  courage  may  fecure  a  viaory*  there  are  cefter ;  when  the  manor  of  Stratford  obtained  fome  degree 

occafions  when  it  is  preferable  to  artifice*  becaufe  the  advan-  of  confequence*  and  was  rated  in  the  Norman  furvey  at  the 

tages   gained  to  the  ftate  are  more  foUd  and  permanent,  fum  of  2jL    In  the  reign  of  Richard  |.»  a  charter  waa 

Vattd's  Law  of  Nations*  &c.  b.  iii.  granted  for  a  weekly  market  on  Thurfdays*  which  is  ftill 

The  ancients  dealt  very  much  in  ftratagems ;  the  modems  continued :   this  was  followed  by  feveral  other  grants  for 

e  war  more  openly*  and  on  the  fquare.     Frontinus  has  fairs*  of  which  there  are  now  three  annually.     \n  the  time 

e  a  coUeaion  of  the  andent  ftratagems  of  war.  of  queen  Elizabeth*  this  town  waa  greatly  ^lapidated  by 

STRATA  RITHMOMETRYy   formed  firom  rfevm^  firCf  and  in  the  fucceedin^  reigns  was  again  to  imminent 

daJDger 
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danger  of  undergoing  the  fame  fate.  Thefe  ravages^  at  a  UnderhiUf  wa9»  in  IS97$  bought  br  Shakfpearey  who  firft 
period  when  its  buildines  were  chiefly  conftru^ed  of  wood,  save  it  the  name  of  New-Place,  which  it  retained  till  ita 
muft  have  been  in  the  higheft  degree  fearful  and  alarming,  demolition  in  1759,  foon  after  the  deftru^on  of  the  famous 
The  civil  war  of  the  17th  century »  was  an  important  period  mulberry- tree.  The  town-hall,  firft  ere£led  in  1633,  ^^  * 
in  the  hiitory  of  all  the  principal  towna  in  Warwick  (hire,  lofty  edifice,  built  on  femi-circular  arches,  and  Supported 
In  1642-3,  a  party  of  the  royalifts  was  ftationed  at  Strat-  by  round  columns,  with  a  cupola  on  the  top.  Above  was 
ford,  but  were  driven  from  the  town  by  the  fuperior  force  a  room,  ufed  as  a  magazine  for  arms  and  anununition  ; 
of  the  parliament's  army  ;  who  deftroyed  one  arch  of  the  which  being  in  the  year  1642  much  damaged  by  the  ex- 
great  brid^  to  prevent  the  returning  incurfions  of  their  op-  plofion  of  a  barrel^  of  gunpowder,  was  partly  taken  down 
ponents.  This  precaution,  however,  failed;  the  loyalifts  in  1767,  and  the  prefent  building  ere^ed  in  the  year  follow- 
again  approached  Stratford,  and  it  afterwards  became  the  ing.  This,  from  the  circumftance  of  its  being  dedicated  at 
refidence  of  the  queen,  Henrietta  Maria,  till  (he  departed  Gamck's  jubilee,  in  1769,  to  the  memory  of  Shakfpearey 
to  meet  Charles  I.  near  Edgehill.  was  then  denominated  Shakfpeare  Hall.     The  buildmg  is 

The  principal  buildings  in  this  town  are,  the  great  bridge,  of  the  Tufcan  order,  containing  a  room  of  60  feet  in  length, 

already  noticed ;  the  church ;  the  chapel  of  the  Holy  Crofs;  decorated  with  large  paintings,  particularly  two,  by  Wuibn 

the  town-hall;  and  a  feat  of  lord  Middleton.     The  church,  and  Gainiborough,  ot  the  inimitable  poet,  and  of  Garrick» 

which  is  collegiate,  though  the  college  buildingrs  are  now  by  whom  they  were  prefented  in  1769.     The  outfide  of  the 

deftroyed,  is  a  fpacious  and  venerable  (Irudure,  dedicated  hall  is  alfo  ornamented  with  a  ftatue  of  the  **  Warwick* 

to  the  holy  Trinity ;   of  a  cruciform  defcription,  with  a  (hire  Bard,'*  likewife  given  by  the  fame  celebrated  cha« 

fquare  tower  at  the  interfe6kion  of  the  tranfept,  of  curious  rader.     Below  the  great  room  art  the  kitchens,  and  two 

and  early  architecture,  upon  which  is  raifed  a  ftone'  fpire.  dungeons,  or  places  of  confinement.     The  houfe  in  which 

The  interior  confifts  of  a  nave,  two  aifles,  a  tranfept,  and  a  the  great  poet  was  bom,  is  partly  ttandingin  Henler-ftreet. 

chancel ;  and  contains  foroe  curious  and  interelting  relics  of  It  is  now  converted  into  two,  although  originally  but  one 

fculptural  antiquity.     On  the  north  wall  of  the  chancel,  are  tenement ;  and  otherwife  altered  by  modem  repairs.    Strat- 

the  monument  and  buft  of  the  great  poet,  a  particular  de-  ford-upon-Avon  is  in  the  parifli  and  divifion  of  Old  Strat- 

Icription  of  which,  with  his  lifo,  are  inferted  in  a  previous  ford,  and  hundred  of  Bariichway,  having  feparate  jurifdic- 

part  of  this  work,  under  the  article  Shakspeare.     Several  tion,  and  is  governed  by  a  mayor,  recorder,  high  fteward» 

largre  monuments  of  the  families  of  Combe,  Clopton,  &c.  twelve  aldermen,  twelve  capital  burgeffes,  a  town-clerk,  and 

are  alfo  preferved  in  this  church.    Aninft  the  north  wall  of  other  officers. 

the  Ladv's  chapel,  is  one  adorned  with  armorial  enfigns,  con-  Stratford-upon-Avon  is  pofieffed  of  many  local  advan- 

fitting  ox  two  figures  in  alabafter,  of  William  Clopton,  efq.  in  tages,  and  from  its  fituation  upon  the  great  road  leading 

armour,  and  Anne,  daughter  of  fir  George  Griffeth,  his  con-  from  London  to  Holyhead,  from  the  numerous  other  roa£ 

ibrt ;  bearing  on  the  flab,  the  dates  of  1592  and  i  C96.  — -  which  meet  at  this  place,  and  from  its  havin?  a  navigable 

Another  monument  of  the  fame  family,  with  alabafter  river  from  the  Sevem,  and  a  lately  completed  canal  from 

figures,  coloured  to  referable  life,  is  ereded  againft  the  eaft  hence  to  that  of  the  Worcefter  and  Birminghamt  which 

wall  of  the  fame  chapel,  to  the  memory  of  Geor^,  earl  of  thus  opens  a  communication  by  water  with  the  northern 

Totnefs,  and  baron  of  Clopton,  with  his  countels,  bearing  part  of  the  kingdom,  it  may  be  naturally  expe£bd  that 

the  dates  of  1629  and  1636.     The  chancel  contains  a  monu-  Stratford  will  beconoe  a  flourifhing  town, 

mental  effigry  of  Mr.  John  Combe,  who  is  traditionally  faid  Independently  of  Shakfpeare,  and  others  of  not  mean» 

to  have  been  fatirized  by  Shakfpeare,  in  an  epitaph  written  Shough  far  inferior  note,  we  find  feveral  highly  refpedabk 

upon    him  in  his  life-time.     From  the  fituation  of  this  chancers,  to  whom  this  town  has  given  birth  and  name  $ 

church,  on  the  margin  of  the  Avon,  it  is  fuppofed  by  vis.  John  de   Stratford,  archbifhop  of  Canterbury,  lord 

Iceland,  that  it  is  built  on  the  fcite  of  the  monaftery  of  chancellor  of  England,  and  regent  of  the  kingdom,  in  the 

Streeteford :  and  Dugdale  thinks  that,  with  the  exception  of  reign  of  Edward  III. ;    Robert  de  Stratford,  his  brother, 

the  fouth  aifle,  it  was  ereded  about  the  time  of  William  I.  alfo  lord  chancellor  of  England,  and  bifhop  of  Chichefter, 

The  guild  of  the  Holy  Crofs,  a  fraternity  partly  civil,  which  fee  he  filled  twenty-five  years ;  and  Ralph  de  Strata 

and  partly    rdigious,   was    eftablifhed  here   as  a  public  ford,  nephew  of  the  above  prelates,  and  bifhop  of  Loadoa 

inftitution  in  the  year  1269,  by  GifFard,  bifhop  of  Wor^  in  the  fame  memorable  reign ;   men  who  feverally  make  a 

cefter,  under  the  name  of  «  The  Hofpital  of  the  Holy  very  confpicuous  figure  in  the  hiftory  of  that  eventful 

Crofs  in  Stratford."     This  fraternity  had  alfo  particular  period. 

municipal  privileges  granted  them.     The  chapel  of  thefe  It  remains  to  be  noticed,  that  in  this  town  was  cdebrated 

brethren,  excepung  the  chancel,  was  rebuilt  in  the  latter  Garrick's  jubilee  to  the  honour  of  Shakfpeare  in  the  year 

part  of  the  reign  of  Henry  VII.  by  fir  Hugh  Clopton  ;  1769,  a  performance  which  very  much  abforbed  the  publia 

it  is  a  handfome  ftmdure,  in  the  ornamented  ftue  of  the  age,  attention.     It  continued  three  days,  though  the  inceflant 

and  contains  feveral  curious  paintings  in  frefco  on  its  waUs.  rains  confiderably  obftruded  the  intended  ceremonies,  as 

Drawings  have  been  made  of  thefe,  and  etchings  publiihed  well  as  thofe  which  were  exhibited*     Mr.  Garrick  was 

by  Mr.  Fifher,  oc^ured  after  the  originals.     Attached  to  peculiarly  eminent  in  his  recital  of  the  **  Ode,"  which  gave 

this  building  are  a  hdl  for  the  brethren  of  the  guild,  alms-  unbounded  fatisfadion.— Hiftory  and  Antiquities  of  Strat* 

houfes  for  twenty *four  poor  perfons  of  both  fexes,  and  a  free  ford-upon-Avon,  by  R.  B.  Wheler,  8vo.  1806.    Ei^t  en« 

graromar-fchoolforchildren,  natives  of  the  borough.     The  gravings.      Guide   to    Stratford-upon-Avon,   by   H*  B« 

guild  and  firateraity  were  diflblved  at  the  general  fuppreffion  Wheler,  8vo.  18 14,  with  a  plan  of  the  town. 

«f  religious  houfes ;  but  the  fchool  and  &is-houfes  are  yet  Stratfori),  Fenny.     See  Fenny  Stratford* 

continued,  and  the  guildhall  is  ufed  for  the  meetings  of  the  Stratford,  Stony^  a  market^town  in  the  hundred  and 

corporation.  deanery  of  Newport,  in  the  county  of  Buckingham,  Sng- 

New-Place,  at  one  period  a  principal  building  in  the  town^  land,  is  fituated  on  the  Roman  road  called  Watling-ftreeCt 

fraa  originally  ereded  by  fir  Hugh  Clopton,  in  the  time  52  miles  diftant  from  London,  in  the  great  road  to  Chetter 

4>f  Henry  VII.  $  and  after  pafEng  through  the  £umly  of  and  Urerpool,    The  houfes,  which  are  of  free-ftoae,  ex<* 

yp^.  XXXIV,                        00/  ^^                                 ^^^^ 


S  T  R 

tend  about  a  mile  on  each  fide  of  the  road.  Till  o£  late 
yean,  the  call  fide  of  the  town  wae  in  the  parifh  of  Wolver- 
tODj  and  the  weft  fide  in  that  of  Calverton.  They  are  now 
two  diflinf^  pariftiesy  denominated  St.  Mary  Magdalen,  or 
the  eaft  fide  of  Stony  Stratford,  and  St.  Giles,  or  the  weft 
fide.  A  market  was  originally  granted  for  this  town  to  the 
Veres  in  1460,  and  in  1663,  Simon  Bennett,  lord  of  the 
manor  of  Calverton,  procured  a  charter  for  a  market  (which 
M  ftill  held  on  Friday),  and  four  fairs :  there  are  now  only 
three.  The  town  has  twice  fuftained  much  injury  by  fire ; 
fijrfl  in  the  year  1736,  when  g^  houfes  were  burnt  down; 
fecond  in  1 742,  which  confumed  113  houfes,  and  the  body 
of  the  church  of  St.  Mary  Magdalen,  which  has  never  been 
rebuilt.  The  tower,  which eicaped  the  flames,  is  yet  ftandinff. 
The  damage  was  eftimated  at  10,000/.,  towards  which, 
4^93\  ^^^  colleded  by  a  brief,  and  nearly  5000/.  by  fub* 
icription.  The  church  of  St.  Giles  was  originally  built  as 
a  chantry  chapel  in  145 1,  and  was  endowed  in  1482.  This 
church  (except  the  tower)  was  rebuilt  in  1776,  by  Mr. 
Hiome  of  Warwick.  Near  this  ftrudure  is  a  neat  nnarket* 
place.  According  to  the  returns  under  the  population  a& 
of  1 81 1,  the  £alt  fide  pari(h  contained  113  houfes,  520  in- 
habitants ;  the  Weil  fide  parifh  211  houfes,  968  inhabitants ; 
making  a  total  of  1488  perfons,  occupying  324  houfes. 
The  chief  fupport  of  the  town  is  derived  from  the  number 
of  travellers  who  are  continually  palling  through  it :  the 
principal  employment  of  the  women  is  lace-making. 

The  inhabitants  are  divided  into  feveral  religious  deno- 
minations: the  greater  number  are  Baptifts,  who  have  a 
meeting-houfe  in  the  town :  the  Independents  have  a  place 
of  worfhip  at  Potter's  Perry,  a  neighbourin?  village.  A 
guild  was  founded  in  the  town,  in  148 1,  by  John  £dy  and 
others.  Here  are  feveral  charitable  eftablifhments,  parti- 
f  ujlarly  one  of  70/.  fer  annum  for  apprenticing  poor  children. 
In  1786,  two  Sunday-fchools  were  opened,  in  which  up- 
wards of  300  children  receive  the  rudiments  of  education, 
under  the  fuperintendance  of  the  minifter,  churchwardens, 
and  a  committee  of  fubfcribers.  At  the  lower  end  of  the 
town  formerly  flood  a  crofs,  in  memory  of  Eleanor,  queen 
of  Edward  I.,  but  it  was  deftroyed  in  the  civil  wars.  At 
this  town  Richard  III.,  then  duke  of  Gloucefler,  took  pof- 
feffion  of  the  perfon  of  the  unfortunate  young  monarch 
Edward  V.,  who  was  then-  with  his  attendants  at  an  inn. 
An  a&  for  paving  and  lighting  Stony  Stratford  paft  in 
1801.  — Lyfons's  Magna  Britannia,  voLi.  Beauties  of 
England  and  Wales,  vol.  L  by  John  Britton  and  £.  W. 
Brayley. 

STRATSOKS>4e'SdVff  a  parifh  in  the  hundred  of  OfTulfton, 
and  county  of  Middlefex,  England,  was  formerly  a  part 
of  the  parifh  of  Stepney,  but  feparated  from  it  m  1720. 
The  name  of  Stratford  is  derived,  in  common  with  other 
places  fo  entitled,  from  the  courfe  of  an  ancient  ford,  on 
a  Roman  highway.  Its  diftin^ion  of  Bow,  accordinsr  to 
Leland,  was  griven  on  account  of  a  bridge  **  arched  like 
unto  a  bowe,*'  which  was  built  acrofs  the  nver  Lea  at  a  re- 
mote period.  This  parifh  extends  along  the  eaftem  bapks 
of  the  above  river,  whilft  Hackney,  BethnaUGreen,  Step- 
ney, and  Bromley,  bound  it  on  the  other  fide.  It  contains 
about  456  acres  of  land;  of  which  ai8  are  arable,  and 
the  remainder  is  occupied  by  paftures,  marfhes,  and  nurfe- 
ries.  The  foil  coafiils  almoft  entirely  of  loam,  fand,  and 
gravel.     The  principal  manufadure  of  the  parifii  is  calico- 

frinting ;  whioi,  like  that  of  dyeing  fcarlet  for  the  Eaft 
ndia  company,  was  once  in  a  very  flourifliing  ilate.  Strat- 
ford was  alfo  at  one  period  celebrated  for  its  number  of 
bakers,  and  for  a  manuia^ory  of  china,  which  was  on  the 
caftem  fide  of  the  river.    The  parifh  church|  dedicated  to 
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St.  Mary,  was  built,  as  a  chapel  of  eafe  to  Stepney,  in  the 
early  part  of  the  14th  century,  by  king  Edward  III.,  on  a 
piece  of  ground  formerly  belonging  to  the  highway.  The 
original  SruAure  of  flint  and  ftones,  yet  remaining,  con- 
fifls  of  a  nave,  chancel,  and  two  aifles,  feparated  from  the 
nave  by  o£lagonal  pillars  and  pointed  arches :  there  is  alfo 
a  plain  fquare  tower  of  ftone.  This  chapel  was  confecrated 
as  a  parifh-church  in  March  17 19.  The  parifh  of  Strat- 
ford-le-Bow,  in  181 1,  contained  384  houfes,  and  22C9  in* 
habitants.  Within  its  precinds,  at  a  place  denommated 
Old-ford,  are  the  remains  of  an  ancient  manfion,  ufually 
called  king  John's  palace,  of  which  only  one  gateway,  of 
brick,  is  now  flan<£ng,  with  the  bafes  of  the  arches  under 
the  rate,  adorned  with  figures  of  angels  holding  fliields. 
At  Old-ford  are  now  ere^d  the  grand  and  extennve  build- 
ings belonging  to  the  Eaft  London  water-works,  for  the 
purpofe  of  better  fupplying  the  inhabitants  of  the  adjacent 
parifhes  and  hamlets. — Lyfons's  Environs  of  London,  vol.  m 
1795,  and  Supplement,  410.  181 1. 

STRATH,  a  term  ufed  in  Scotland,  and  generally  figni- 
fying  a  valley  broader  than  a  dale  or  glen,  and  receiving 
tnis  appellation  from  a  river  paffing  through  it,  as  Strath- 
bogie,  &c.  or  fome  difiinguifhing  charadmflic,  as  Strath- 
more,  the  great  valley,  &c. 

Strath,  in  Geograpfyf  a  town  on  the  E.  coaft  of  the 
illand  of  Skye;  10  miles  S.  of  Torrimore  Head.  N.  lat. 
57°  14'.    W.  long.  5<>54'. 

STRATHAM,  a  townfhip  of  America,  in  Rocking, 
ham  county,  New  Hampfhire,  incorporated  in  1693,  and 
containing  874  inhabitants:  fituated  on  the  road  from 
Fortfmouth  to  Exeter;  10  miles  W.  of  the  former,  and 
4  miles  £.  of  the  latter. 

STRATH. AVON,  a  town  in  the  middle  ward  and 
fliire  of  Lanark,  Scotland,  was  formerly  denominated  Evan- 
dale  and  Avondale.  It  is  fituated  on  the  banks  of  a  rivulet 
called  Pomilion,  which  falls  into  the  Avon  about  a  mile  be- 
low the  town.  In  the  year  1450  it  was  created  a  burgh  of 
barony,  with  the  ufual  privile^s,  and  endowed  with  an 
extenfive  commonty,  all  of  which  have  for  a  confiderable 
period  become  private  property.  Here  are  a  general  poft- 
of&ce  and  a  parochial  fchool ;  but  having  no  public  funds, 
Strath-Avon  has  no  other  government  than  a  baillie,  ap- 
pointed by  the  duke  of  Hamilton  :  here  are  alfo  a  weekly 
market,  and  five  annual  fairs.  The  number  of  the  in- 
habitants of  the  town  of  Strath- A  von,  in  181 1,  was  com- 
puted to  be  2439,  who  were  principally  employed  in  the 
manufadure  of  cotton.  The  church  was  rebuilt  in  1772^ 
At  one  end  of  the  town  was  formerly  a  caflk,  raifed 
on  a  rocky  eminence,  and  furrounded  by  a  ftrong  wall, 
with  turrets  at  certain  diftances.  Its  entrance  was  fecured 
by  a  bridge.  This,  and  the  caitle  of  Arran,  were  al- 
ternately the  refidences  of  Anne,  duchefs  of  Hamilton, 
during  the  prote&orfhip  of  Oliver  Cromwell.  After  her 
decea&,  which  took  place  in  1716,  the  caftle  of  Evandale 
beinff  negle£ied,  is  now  become  a  mafs  of  ruins. 

The  parifh  and  barony  of  Avondale  is  about  twelve  miles 
in  length,  and  from  five  to  fix  in  breadth :  the  foil  confifts 
chiefly  of  clay  and  loam,  whilft  mofs,  black-moor,  and 
heath  abound  in  the  hiUy  parts.  No  account  of  this  parifh 
is  found  previous  to  1333,  when  it  was  laid  wafte  by  the 
EngUfh  army,  after  a  battle  near  Loudon-hilL  On  the 
fouth  fide  of  the  river  Avon,  a  Roman  road  may  be  traced 
for  feveral  miles.  Here  are  alfo  fome  chapels  dedicated  to 
different  faints. — ^Carlifle's  Topographical  Didionary  of 
Scotland,  vol.  ii.  4to.  18 13.    Beauties  of  Scotland,  vol.  iii. 

STRATHBEG,  a  river  of  Scotland,  in  the  county  of 
Sutherland}  which  runs  into  loch  Eribol* 

STRATH- 
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STRATHBOGIE.    See  Huntley. 

STRATH.BRAND,  a  valley  of  Scotland,  in  the 
county  of  Perth,  W.  of  Dunkeld. 

STRATHMORE,  a  river  of  Scotland,  in  the  county 
of  Sutherland,  which  runs  into  loch  Hope. 

STRATHNAVER,  a  diftrid  of  Scotland,  in  the 
N.E.  part  of  Sutherland. 

STRATHY,  a  river  of  Scotland,  in  the  county  of 
Sutherland,  which  runs  into  the  North  fea ;  3  miles  S.S.E. 
of  Strathy  Head. 

Strath  Y  Heady  a  cape  of  Scotland,  on  the  N.  coaft  of 
the  county  of  Sutherland;  31  miles  £.  of  Cape  Wrath. 
N-  lat.  58**  J3'.     W.  long.  3^  50'. 

STRATIFICATION,  m  Chmtftry,  an  operation  by 
which  bodies  are  placed  in  a  condition  to  aft  mutually  upon 
each  other,  by  being  arranged  layer  by  layer,  itratum  fuper 
ftratum,  as  is  praSifed  by  metallurgifts,  and  marked  in 
books  of  chemiftry  with  SSS. 

Stratification,  in  Geology ^  the  arrangement  of  mineral 
matter  in  parallel  layers  or  beds.     See  Strata. 

STRATIOTES,  in  Botany^  fuppofed  to  be  derived 
firom  rpalof ,  an  army ;  the  water  rp»TtAm)?  of  Diofcorides, 
which  appears  to  be  our  Enelifh  fpecies,  called  Frefh-water 
Soldier,  having  rigid  fword-like  leaves,  and  forming,  as  it 
were,  an  armed  phabnx  on  the  furface  of  the  water.  Diof- 
corides fays  it  floats  on  the  water,  living  without  roots ; 
he  not  havmg  obferved  the  long  thread-like  ftalk,  by  which 
each  tuft  of  leaves  is  fixed  to  the  root  at  the  bottom.  He 
well  compares  the  foliage  to  that  of  Houfeleek,  though 
fomewhat  larger. — Linn.  Gen.  277.  Schreb.  698.  Willd. 
Sp.  PI.  V.  4.  820.  Mart.  Mill.  Dift.  v.  4.  Sm.  Fl. 
Brit.  579.  Exot.  Bot.  V.  1.  37.  Ait.  Hort.  Kew.  v.  5. 
403.  Juif.  67.  Lamarck  Di6t.  v.  7.  464.  lUiiftr.  t.  489. 
Oaertn.  t.  14.  (Damafonium  ;  Schreb.  243.  Willd.  Sp. 
PL  T.  2.  376.  Ait.  Hort.  Kew.  v.  3.  331.) — Clafs  and 
order,  Polyandrta  Hexagyma*  Nat.  Ord.  Pahna^  Linn. 
Hydrocbarides^  Juif. 

Gen.  Ch.  Cal.  Sheath  inferior,  of  one  leaf  more  or 
left  divided,  varioufly  ribbed  or  keeled,  permanent.  Pe- 
rianth fuperior,  of  one  leaf,  tubular  at  the  bafe ;  its  limb 
m  three  deep,  equal,  ered  fegments,  deciduous.  Cor, 
Petals  three,  roundifh,  rather  fpreading,  twice  as  long  as 
the  perianth.  Stam.  Filaments  from  (ix  to  twenty,  ia- 
ferted  into  the  receptacle  of  the  flower,  fhort,  awl-ihaped ; 
anthers  vertical,  linear,  fimple.  Ptft,  Gemfen  inferior; 
ellq>tic-oblong ;  ftyles  fix,  deeply  cloven,  as  long  as  the 
ftamens;  ftigmas  fimple.  Perk.  Berry  coated,  oval,  of 
from  iix  to  ten  cells,  and  as  many  angles,  tapering  at  each 
end.     Seeds  numerous,  obovate,  in  two  rows. 

Efi*.  Ch.  Sheath  cloven.  Perianth  fuperior,  in  three 
deep  fegments.  Petals  three.  Berry  with  fix,  or  more, 
cells. 

Obf.  The  anthers  are  occafionally  imperfef^  in  fome 
flowers,  the  (ligmas  in  others.  The  parts  of  the  flower 
differ  widely,  with  refpeft  to  number,  in  different  fpecies. 
Dama/omum  of  Schreber,  Willdenow,  &c.  has  a  lefs  deeply, 
though  more  numeroufly,  divided  (heath,  with  a  correfpond- 
ing  number-  of  angles  and  fegments,  its  ftamens  moreover 
bemg  but  fix  or  ei^'ht,  while  the  cells  of  the  fruit  are  more 
numerous  than  in  the  original  Stratiotes,  All  things  con- 
fidered,  we  prefer  keeping  this  genus  entire,  as  well  as  leav- 
ing it  in  the  clafs  where  Linnscus,  after  repeatedly  con- 
fi&ring  the  fabje^,  had  determined  to  let  it  remain.  This 
genus  IS  very  nearly  allied  to  Hydrocharit.    See  that  article. 

1.  S«  altndet.  Water  Aloe,  or  Common  Water  Soldier. 
Linn.  Sp.  PI.  754.  Willd.  n.  i.  Fl.  Brit.  n.  i.  Engl. 
^t.  t.  379.   Mill.  lUuftr.  t.  50.   FL  Dan.  t.  337.  (Mili- 
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tans  aizoides;  Ger.  Em.  Say.  Lob.  Ic«  v.  i.  375*)** 
Leaves  fword-fhaped,  channelled,  with  a  prominent  rib,  and 
fringed  with  fharp  prickles. — Native  of  ditches,  ponds,  and 
flow  ft  reams  in  the  north  of  Europe.  Abundant  in  the 
fenny  parts  of  England  :  flowering  m  July,  and  fometimet 
-entirely  occupying  the  furface  of  the  water,  excluding  all 
other  plants.  This  herb  is  truly  ftoloniferous  and  perennial, 
though  each  root  flowers  but  once.  The  parent  plant, 
rooted  in  the  mud  after  flowering,  fends  out  buds  of  leave^i 
at  the  ends  of  long  runners.  Thefe  rife  to  the  furface, 
form  long  fibrous  dependent  roots f  bloflbm,  and  then  fink  t# 
the  bottom,  where  they  implant  themfelves  in  the  mud» 
fometimes  ripen  feeds,  and  always  become  the  parents  of 
another  race  of  young  offsets.  The  letsves  are  all  radical, 
forming  a  ftar-like  tuft,  as  in  jiloe,  Sedunty  Saxifraga,  Bcc* 
They  are  fmooth,  brittle,  vafcular,  and  pellucid,  about  a 
fpan  long,  with  very  (harp  faw-like  teeth.  Fh^ver-fidh 
feveral,  (hort,  compreffed,  fmooth,  each  bearing  one  ereft 
^Yiixtjlower,  an  inch  in  diameter,  from  a  deeply  divided, 
or  two-leaved,  compreffed  fheath.  Stamens  twenty,  con- 
ne6led  at  their  bafe.     Styles  dx* 

2.  S.  acoroides.  Indian  Water  Soldier.  Linn.  SuppL 
268.  Willd.  n.  2.  (Acorus  marinus;  Rumph.  Ambom. 
V.  6.  191.  t.  75.  f.  2.)^Leaves  fword-fhaped,  flat ;  fli^htlj 
ferrated  at  the  end.  Sheath  bearded. — Native  of  the  iflan<M 
of  the  Indian  ocean,  wherever  the  fhore  is  flat  and  fandy. 
The  root  is  perennial,  fomewhat  tuberous  and  jointed,  like 
that  of  an  Acorus.  Leaves  radical,  four  feet  long;  crowded, « 
linear,  thick-edged,  very  fmooth,  entire,  rounded  at  the 
end,  and  fomewhat  ferrated  thereabouts.  StaO^  fimple, 
fingle-flowered,  fmooth,  three  or  four  feet  high.  Sheath 
of  two  leaves  %  their  keels  bearded  with  fibres  towards  the 
top.  Petals  flaccid,  white,  tinged  with  red.  FUanuntt 
fcarcely  any.  Anthers  twelve,  linear,  acute,  comprefled. 
Berty  ovate,  compreffed,  hairy,  as  big  as  a  hen's  agg^  of 
from  four  to  fix  cells.  Seeds  fourteen  or  more.  There  ap» 
pears  no  reafon  to  think,  with  Willdenow,  that  the  anthers 
above  defcribed  are  neffaries. 

-  S'  S.  nymph£oides.  Shield-bearing  Water  Soldier^ 
«  Humboldt  and  Bonpland  MSS."  Willd.  n.  3. — 
"  Leaves  roundifh,  peltate,  floating  as  well  as  the  ftem.'' 
— Found  in  waters  at  the  Caraccas.  Root  perennial.  Stem 
round,  floating.  Leaffes  entire.  Sheaths  axillary,  of  two 
leaves,  with  one  or  two  ^fiowersy  which  are  twice  the  fize 
of  S.  aloides. 

4.  S.  alifmoldes.  Broad-leaved  Water  Soldier.  Linn, 
Sp.  PI.  754.  Mant.  405.  Sm.  Exot.  Bot.  v.  i.  27. 
t.  15.  (Damafonium  indicum;  Willd.  Sp.  PI.  v.  2.  276. 
Ait.  v.*  2.  331.  Roxb.  Coromand.  v.  2.  45.  t.  i8c« 
Curt.  Mag.  t.  1201.  Ottel  imbel;  Rheede  Hort.  Malab* 
V.  II.  95.  t.  46.) — Leaves  broad-ovate,  entire.  Sheath 
flightly  divided,  with  feveral  dilated  ribs. — Native  of  pondl 
in  the  Eaft  Indies.  Dr.  Roxburgh  fent  it  to  the  late  lady 
Amelia  Hume,  in  whofe  ftove  it  flowered  in  the  autumn  of 
1804.  The  root  is  tuberous,  perennial,  with  many  long 
fimple  fibres.  Stem  none.  Leaves  on  long  radical  foot- 
Jialhs,  almoft  heart-fhaped,  bluntifh,  entire,  many-rilsbed, 
fmooth.  Flovfer-Jlalks  fimple,  angular,  almoft  as  long  as 
the  leaves,  each  bearing  a  folitary  white  Jlower^  of  very 
fhort  duration,  not  unlike  a  Trillium  in  fize  and  generu 
afpeft.  The  Jheath,  an  inch  or  more  in  length,  is  clofely 
attached  to  the  germen,  cloven  at  the  top  into  two  of  three 
larger  fegments,  with  fome  fmall  intermediate  ones.  Its 
fides  are  dilated  into  two  or  three  longitudinal  wings :  we 
could  fcarcely  find  more,  though  colonel  Hardwicke's  In- 
dian drawings  reprefent  from  five  to  feven  or  eight*  Sta* 
mens  eight,   with  vertical,   linear,  orange  anthers*     Styles 
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ei^ty  with  clo?eti,  linear,  yellow  jft^iiM/.  Betty  cyliiidri^ 
csut  winsred  by  the  (heathi  having  eight  cells,  and  numerous 
eUipticaf^^^. 

This  ipecies  being  fo  ?ery  variable  as  to  numt>ery  in  the 
parts  of  fructification,  and  two  of  the  foregoing  ones  dif- 
fering fo  much  from  each  other  in  that  particular,  prove  the 
.charaders  derived  from  hence,  in  this  genus,  to  be  of  no 
value.  ^.  aloidet  moreover,  in  itfelf,  overthrows  whatever 
depends  on  fexual  diftindions.  The  only  mark  by  which 
Damafomum  could  be  kept  feparate,  is  Xhtjbeath  being  of 
one*  leaf,  very  (lightly  divided.  The  numl>er  of  its  lobes 
and  angles  is  too  uncertain  to  be  depended  upon. 

STRATO,  in  Biogtaphyt  a  philofopher  of  Lampfacus, 
who  fucceeded  Theophraltus  in  the  Peripatetic  fchool,  and 
took  charge  of  it  in  the  3d  year  of  the  123d  Olympiad, 
B.C.  286,  and  prefided  in  it  18  years,  with  a  high  degree  of 
reputation  for  learning  and  eloquence ;  and  from  his  attach- 
ment to  natural  philofophy,  he  obtained  the  appellation  of 
«  Phyficus."  Ptolemy  Philadelphus  chofe  him  for  his  pre- 
ceptor*  and  recompensed  his  fervices  with  a  prefent  of  80 
talents.  None  of  his  works  have  reached  our  time.  His 
conftitution  was  feeble,  and  it  is  faid  that  he  loft  the 
powers  of  perception  before  his  death,  which  happened 
about  the  end  of  the  127th  Olympiad.  In  his  opinion 
concerning  matter,  Strato  departed  eflentially  from  the  fyf- 
tem  both  of  Plato  and  Ariftotle,  and  he  is  faid  to  have 
searjy  approached  that  fyftem  of  atheifm,  which  excludes 
» the  Deity  from  the  formation  of  the  world.  -  From  Cicero 
(DeNat.  Deor.  1.  i.  c.  13.}  we  learn,  that  he  conceived 
all  divine  power  to  be  feated  in  nature,  which  poflefies  the 
jcaufes  of  produ^ion,  increafe,  and  diminution,  but  is 
wholly  deftitute  of  fenfation  and  figure:  and  the  fame 
author,  in  his  Tufcul.  Quseft.,  informs  us,  that  he  had  no* 
thing  in  common  with  the  atomic  principles  of  Democritus, 
but  afcribes  every  thing  to  certain  natural  motions  and  libra- 
lions.  Brucker  gives  the  following  abilradl  of  his  opi- 
nions :  that  there  is  inherent  in  nature  a  principle  of  motion, 
or  force,  without  intelligence,  which  is  the  only  caufe  of 
the  produ6iion  and  diifolution  of  bodies :  that  the  world 
has  neither  been  formed  by  the  agency  of  a  deity,  diflin^k 
Irom  matter,  nor  by  an  intelligent  animating  principle,  but 
has  arifen  from  a  force  innate  to  matter,  originally  excited 
by  accident,  and  fince  continuing  to  af^,  according  to  the 
peculiar  qualities  of  natural  bodies.  It  does  not  appear, 
that  he  exprefsly  either  denied  or  averted  the  exiilence  of  a 
divine  nature ;  but  in  excluding  all  idea  of  deity  from  the 
formation  of  the  world,  it  cannot  be  doubted,  that  he  in- 
direAly  excluded  from  his  fyftem  the  do6lrine  of  the  ex- 
iftence  of  a  Supreme  Being.  Strato  alfo  taught,  that  the 
feat  of  the  foul  is  in  the  middle  of  the  brain,  and  that 
St  only  a^s  by  means  of  the  fenfcs.  Brucker  by  Enfield, 
Tol.  i. 

STRATONICEA,  in  Ancient  Geography,  a  town  of 
Afia  Minor,  in  the  mountains  of  Caria ;  in  which  was  a 
theatre.  It  was  founded  by  the  Macedonians,  and  derived 
its  name  from  Stratonice,  the  wife  of  Antiochus  Soter. 
It  preferved  its  liberty  for  a  long  time  under  the  Romans, 
and  the  emperor  Adrian  partly  rebuilt  it.  It  was  encom- 
paffed  by  ramifications  of  mount  Taurus.  Jupiter  Chry- 
faoenis  had  a  temple  near  this  city,  where  deputies  of  the 
inhabitants  of  the  towns  of  Caria  annually  aifembled  to  offer 
jfacrifices,  and  to  tranfa£t  the  affairs  of  their  federative 
republic. 

STRATONICIA,  or  Stratonicba,  a  town  of  Afia 
Minor,  near  mount  Taurus ;  called  Stratmucia  ad  Tautum  by 
Strabb,  in  order  to  diftioguilh  it  from  the  Stratonicea  of 
Caria. 
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STRATONICUS,  in  jIneUnt  MuJU  and  Bu^aply^ 
a  famoui}  mufician  in  the  fervice  of  Ptolemy  Auletes,  the 
twelfth  king  of  Egypt,  who,  in  a  difpute  with  this  monarch 
on  the  fubje£t  of  mufic,  had  the  courage  to  tell  his  majefty, 
who  contemned  all  playing  but  his  own,  that  <<  to  wield 
the  fceptre  and  perform  weU  on  the  fiute,  were  very  (Cerent 
things." 

It  is  faid  that  he  gave  lelTons  to  Telephanes,  and  that 
Niocles,  king  of  Cyprus,  had  him  put  to  death  by  poifon, 
in  punifhment  for  the  numerous  epigrams  which  he  had 
written  again  ft  him. 

Phanias,  the  Peripatician,  in  his  account  of  the  poets, 
fpeaks  of  Stratonicus  as  the  greateft  performer  on  the  lyre 
of  his  time. 

In  Athenaeus,  L  viii.  c.  1 1,  from  Phanias  the  Peripatician, 
we  are  affured,  that  Stratonicus  the  Athenian  had  cenfider. 
ably  increafed  the  number  of  ftringrs  on  the  lyre,  and  in- 
vented new  founds,  (not  chords^  as  M.  Laborde  tells  us,)  as 
well  as  their  notation.  This  muft  have  been  a  different 
mufician  from  the  difputant  with  Ptolemy.  Athenseus 
does  not  inform  us  when  he  lived ;  but  it  was  probably 
fubfequent  to  the  great  muficiaas  of  antiquity,  as  he  is 
mentioned  no  where  elfe. 

STRATONIS  Insula,  in  Ancum  Geotraphy^  an  ifland 
fituated  near  the  entrance  of  the  Arabic  guff.     Strabo. 

STRATONISI,  in  Ge^graphy^  three  fmall  iflands  in  the 
Grecian  Archipelago;  10  miles  S.  of  Specia.  N.  lat.  37* 
16^.     E.  long.  23®  25'. 

STRATO R,  among  the  Rmnans^  an  officer  who  took 
care  ef  the  horfes  fumifhed  by  the  provincials  for  the  public 
fervice. 

Strator  is  alfo  ufed  for  an  officer  in  the  army,  whoie 
bufinefs  it  was  to  take  care  there  was  nothing  in  the  roads 
to  hinder  or  incommode  the  army  in  its  march.  For  which 
purpofe,  he  ordered  banks  and  deep  eminences  to  be  levelled ; 
laid  bridges,  cut  down  woods,  and  affifted  the  quarter-mafter 
to  find  out  places  proper  for  tranfporting  the  army  over 
rivers. 

Strator  is  alfo  ufed  for  an  equerry,  who  held  the  bridle 
of  the  prince's  horfe,  and  aififted  him  in  mounting.  This 
officer  was  by  the  Greeks  called  anaboUw. 

Strator  likewife  denotes  a  furveyor  of  the  highways. 

STRATOS,  in  Ancient  Geogtapby^  a  town  of  Greece, 
in  the  hirher  part  of  Acarnania,  on  the  river  Achelous. 
Thucydi&s. — ^Alfo,  a  river  of  Afia,  in  Hyrcania,  which 
had  its  fource  in  mount  Caucafus. — ^Alfo,  a  town  of  Pel^ 
ponnefus,  in  Achaia. 

STRATTI,  or  Agioi-Stratti,  in  Geography,  a  fraall 
ifland  in  the  Grecian  Archipelago.  N.  lat.  39°  35'.  E. 
long.  25*^  12'. 

STRATTON,  a  fmall  market-town  in  the  hundred  of 
the  fame  name,  and  deanery  of  Trigg- Major,  in  the  county 
of  Cornwall,  England,  is  fituated  1%  miles  from  Launcefton, 
and  323  miles  weft  from  London.  The  road  into  the 
county,  by  way  of  Stratton,  was  much  frequented  before 
•the  making  the  Camelford  turnpike-road,  about  the  year 
1760.  A  weekly  market,  which  appears  to  have  been  held 
by  prefcription,  is  kept  on  Tuefdays  tor  corn  and  provifions  ; 
and  here  are  three  cattle-fairs.  The  population  return  in 
181 1  was  219  houfes,  occupied  by  1094  perfons.  Camden 
mentions  this  parilh  as  being  celebrated  for  gardens  and 
garlick :  there  are  now  no  wardens  but  fuch  as  are  culti- 
vated for  private  ufe  ;  nor  is  it  remarkable  for  the  cultuiv 
of  garlick,  though  that  article  is  occafionally  offered  for 
fale  in  the  market.  The  principal  village  in  the  parifh  is 
the  fmall  fea-port  of  Budc ,  containing  a  few  cottages* 
where  families  who  vifit  the  coaft  in  fummer  fgr  fea-air  and 
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fcathiog  are  acconiiiiodated  with  lodgriagi.  There  his  of 
Jbte  years  been  a  confiderable  increaCe  in  the  trade  of  this 
place :  the  chief  exports  are  timber,  bark,  and  oats ;  the 
imports,  coal  and  lime-ftone  from  Wales,  and  grocery^  &c. 
Jrom  Bhftol.  The  harbour,  on  account  of  its  lands,  is  beft 
fuited  to  veflels  from  50  to  60  tons ;  but  fome  of  from  80  to 
90  ton«  occafionally  enter  it :  one  of  upwards  of  90  tons  was 
built  here  in  1813.  Great  quantities  of  fea-fand  are  carried 
from  Bude  for  manure,  not  only  into  the  neigfhbouring 
pariflies,  but  to  feveral  places  in  the  north  of  Devon. 
.Stratton  derived  fome  degree  of  hiftorical  importance  from 
the  great  vi^ry  obtained  in  its  immediate  vicinity,  in  the 
early  part  of  the  civil  war,  by  the  forces  of  Charles  I., 
commanded  by  (ir  Ralph  Hopton,  over  thofe  of  the  par- 
liament, under  the  earl  of  Stamford.  The  latter  was  en- 
camped on  a  iteep  hill,  with  thirteen  pieces  of  cannon^  and 
5400  men;  and  early  on  the  i6th  of  May,  1642,  was 
attacked,  with  a  very  inferior  force,  by  the  royalilts,  who 
afcended  the  hill  in  four  places  at  once,  and  after  a  defperate 
cooflid,  met  together  on  the  fummit  about  3  o'clock  in 
the  afternoon,  having  entirely  cleared  the  hill  of  the  enemy, 
and  taken  their  camp,  baggasre,  ammunition,  and  cannon. 
Sir  Ralph,  in  confideration  ot  his  eminent  fervices  in  this 
battle,  which  are  fpecified  in  his  patent,  was  created  lord 
Hopton  of  Straitton.  After  his  death,  Charles  II.  (then 
in  exile)  in  1658  created  fir  John  Berkeley,  to  whofe 
courage  and  good  condu6i  the  victory  has  been  chiefly 
attributed,  baron  Berkeley  of  Stratton :  this  title  became 
extind  b  1773.  ^^  I797»  ^^^^  ^®  Dunilanville  was  created 
baron  BafTet  of  Stratton,  with  remainder  to  his  daughter 
and  her  iflue  male.     Lyfons's  Magna  Britannia,  vol.  iii. 

Stratton,  a  townfhip  of  America,  in  Windham  county, 
Vermont,  about  15  miles  N.E«  of  Bennington,  containing 
26s  inhabitants. 

STRATUSCH,  a  river  of  Walachia,  which  runs  into 
the  Siret  at  Adzud. 

ST RA VADIUM,  in  Botany 9  a  mod  barbarous  name, 
taken  from  the  San^ravodU  of  the  Hortus  Malabaricus,  and 
tiled  by  Jttffieu,  Gren.  326,  to  defignate  a  g^enus  feparated 
by  him  from  the  Linnaean  Eugemat  chiefly  becaufe  of  its 
racemofe  inflorefcence  and  angular  irupa*  It  confifts  of 
JRugema  racemofa  and  mcutangulai  with  Butomca  aUs  of 
Rumph.  Amboin.  v.  3,  which,  though  quoted  for  the 
former  by  Linnaeus,  appears  in  Jumeu's  opinion  to  be 
diRina. 

STRAVAGANZA,  Ital.  a  word  exalted  into  a  mu- 
fical  term  by  Vivaldi  in  the  early  part  of  the  laft  century. 
Vivaldi,  a  Venetian,  and  a  mufician  of  the  Lombard  fchool, 
with  much  rapidity  of  bow  and  finger,  was  a  voluminous 
compofer,  not  only  of  folos,  fonatas,  and  concertos,  for  his 
own  tnftniments,  but  operas  for  the  theatre  and  mafles  for 
the  church.  In  our  younger  days,  the  fifth  concerto  of 
Vivaldi,  compofed  of  rattling  paifages  in  perpetual  femi- 
quavers,  was  the  making  ot  every  player  on  the  violin, 
who  could  mount  into  the  clouds,  and  imitate  not  only  the 
flight,  but  the  whiitlin^  notes  of  birds.  His  laft  fet  of 
twelve  concertos  are,  with  due  propriety,  ftiled  his  Stra- 
iMiganze;  being  (iill  fomewhat  more  extravagant,  capri- 
cious, and  eccentric  than  the  refl.  .  But  this  rapidity  and 
difficulty  are  only  comparative  with  the  fober  (brains  of 
Corelli,  Albinoni,  Alberti,  and  TeiTarini ;  it  was  all  plain 
failing,  at  the  rate  of  ten  knots  an  hour ;  there  was  no 
difficulty  of  foftenuto,  expreffion,  or  modulation  to  en- 
counter.   See  Vivaldi. 

STRAUBING,  in  Geography^  a  town,  with  a  caftle,  of 
Bavaria,  fituated  on  the  Danube,  and  containing  a  collegiate 
chvrcbi  and  four  cooventsi  aod  having  alfo  a  church  witoout 
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the  towis ;   43  miles  N. W*  of  Paffau.    N.  kt.  48^  47'* 
£•  lonff.  12°  30'. 

STRAUBLICH,  a  town  of  Bavaria,  in  the  bifhoprie 
of  Bamberg  ;  13  miles  N.N.E.  of  Bamberg. 

STRAUCH  iEGIDIUS,  in  Biorrt^^hy^  a  German  ma- 
thematician and  Lutheran  divine,  was  born  at  Wittenberg  ia 
1632,  and  after  a  courfe  of  education  in  his  native  place^ 
he  removed  to  Leipfic,  where  he  continued  two  years^ 
taking,  on  his  return,  the  degree  of  mafter  of  arts.  In 
1653  ^^  became  adjun&  of  the  philofophical  faculty^ 
difputing  on  the  occafion  <<  De  Periodo  Juliauo,"  and  on 
other  chronological  fubjefis.  In  1659  he  was  made  pro- 
feflbr  of  mathematics,  and  having  obtained  the  degrree  of 
dodor  in  divinity,  he  was  appointed,  in  1664,  to  be  pro- 
feffor  of  hift ory  •  In  1 669,  having  declined  other  invitations, 
he  accepted  the  invitation  of  the  fenate  at  Dantzic,  to  be 
profefibr  of  theologry,  and  paftor  of  the  church  of  the  Holy 
Trinity,  and  removed  thither  ;  but  as  he  experienced  mucn 
oppofition  from  the  Catholic  and  Calviniftic  inhabitants,  he 
accepted,  in  1675,  a  call  to  Hamburgh.  In  his  voyage 
thither,  he  was  captured  and  carried  to  Colberg.  As  foon 
as  he  recovered  his  liberty,  he  made  an  attempt  to  go  to 
Hamburgh  by  land,  but  was  arretted  at  Stargard,  br 
order  of  Frederic- William,  eled^or  of  Brandenburg,  becaute 
he  had  preached  too  violently  againft  the  Calvinifts.  On 
this  occafion  he  was  thrown  into  prifon,  where  he  remained 
three  years,  never  during  that  time  (having  his  beard ;  and 
he  might  have  been  doomed  to  a.  longer  confinement,  i£  the 
people  of  Dantzic,  and  even  the  Calvinifts  themfelves,  had 
not  interceded  for  him,  and  obtained  his  releafe  in  1678. 
He  then  returned  to  Dantzic,  regained  his  former  employ- 
ments,  and  there  died  of  the  jaundice  in  1682.  At  the 
requeft  of  the  theological  faculty  at  Wittenberg  he  wrote 
in  defence  of  the  Lutheran  do£urme,  for  which  he  was  a 
ftrenuous  advocate.  His  mathematical  works  are,  '<  Geo* 
graphia  Mathematica ;"  **  Do6lrina  Afirorum  Mathema* 
tica ;"'  *<  Tabulz  per  Univerfam  Mathefin  fummoperc 
necefiariz ;"  <*  Tabulae  Sinuum  et  Tangentium  et  Loga« 
rithmorum."  His  other  produflions  con  fid  chiefly  of  aif- 
fertations  relating  to  chronology  and  fcriptural  fubjefts. 
Gen.  Biog. 

STRAUERSDORFF,  in  Geography^  a  townof  Auftria; 
9  miles  W.  of  St.  Polten. 

STRAVIKO,  a  town  of  European  Turkey,  in  Bul- 
garia, on  the  Black  fea;  40  miles  S.£.  of  Ifmail. 

STRAUSBERG,  a  town  of  Brandenburg,  in  th» 
Middle  Mark  ;  33  miles  W.  of  Cuftrin.  N.  lat.  52®  38^ 
E.  long.  13^53'* — ^Alfo,  a  town  of  Germany,  in  the  county 
of  Schwartzburg  Rudolftadt ;  6  miles  W.  of  Sonderi- 
haufen. 

STRAUSFURTH,  a  town  of  Saxony,  in  Thuringia ; 
4  miles  S.  of  Weiifenfee. 

STRAUSSBERG,  a  town  of  Brandenburg,  in  the 
Middle  Mark  ;  13  miles  S.E.  of  Bernau.  N.  lat.  52^  37'* 
E.  long.  13°  55'. 

STRAUSSENECK,  a  town  of  the  duchy  of  Stiria; 
12  miles  S.  of  Windifch  Gratz. 

STRAW,  in  AgricuUure^  the  common  name  of  the  ftalk 
or  ftem  on  which  grain  grows,  and  from  which  it  is  threfhed, 
or  of  any  other  fimilar  material.     The  firft  is  an  article  of 
cattle  food,  which  requires  fome  management  in  order  to 
confume  it  to  the  grcateft  advanuge,  and  with  the  moft 
economy.     In  employing  it  for  ftore-cattle,  or  other  ftock, 
it  (hould  conlUntly  be  made  ufe  of  when  firft  threfiicd  out  ; 
as  by  keeping  it  gets  mufty,  and  is  not  by  any  means  eaten 
fo  weU  or  completely  by  cattle :  in  this  view,  the  threftung 
out  large  quantities  at  a  time  by  the  threfiirag  machm^ 
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ind  fbekingfy  or  putting  it  up  in  other  ways,  id  un&vourable 
to  the  perfeft  confumption  of  th<^  fodder,  and  the  thriving 
of  the  farm-ftock.  There  is  likewife  another  point  neceU 
fary  to  be  regarded  in  refpedt  to  this  article  aa  fodder* 
which  -isy  that  the  inferior  forts  fhould  be  firit  llad  recourfe 
to»  and  afterwards  thofe  of  the  better  kind.  And  in 
giving  ity  too  much  (hould  not  be  placed  before  the  animals 
at  once.  It  has  been  obferved  by  Mr.  Marfhall,  in  his 
*<  Rural  Economy  of  Yorkfhire,"  that  ftraw,  of  every  kind, 
is  there  bound  upon  the  thre(hing  floor.  This,  when  ilraw 
is  not  ufed  at  the  time  of  threfhing,  would,  he  thinks,  in 
any  country,  be  eood  economy.  Straw  in  truffes  is  much 
better  to  move,  lies  in  lefs  room,  and  retains  its  flavour 
longer  than  loofe  ftraw  does.  In  a  country  where  cattle  in 
winter  are  univerfally  kept  in  the  houfe,  and  foddered  at 
ftated  meal-times,  the  binding  of  ftraw  becomes,  he  thinks, 
effential  to  good  management. «  Each  trufs,  provincially 
**  fold,''  contains  an  armful,  as  much  as  the  arms  can  con- 
veniently **  fold  ;**  and  this  is  the  ufual  meal  for  a  pair  of 
cattle.  Thus  the  buiinefs  of  "foddering"  is  facilitated, 
and  a  wafte  of  Itraw  avoided. 

And  further,  it  has  been  remarked  by  Mr.  Young,  that 
if  the  cattle  are  fed  with  ftraw,  it  (houl^  be  done  with 
attention.  The  beft  farmers  in  Norfolk  are  generally 
agreed,  he  fays,  that  cattle  ftiould  eat  no  ftraw,  uniefs  it  be 
cut  into  chaff  mixed  with  hay  ;  but,  on  the  contrary,  that 
they  fliould  be  fed  with  fomething  better,  and  have  the 
ftraw  thrown  under  them,  to  be  trodden  into  dung  :  and  he 
18  much  inclined  to  believe,  that  in  moft,  if  not  in  all  cafes, 
this  maxim  wiU  prove  a  juft  one.  The  common  cafes 'of 
ftraw-feeding  are,  of  cows,  young  cattle,  or  black  cattle 
juft  brought  in,  and  not  yet  put  to  fatting.  With  regard 
to  cows,  the  food  is  certainly,  he  thinks,  infufficient,  and 
iets  them  down  fo  much  in  flefh,  that  when  they  calve,  and 
are  ezpeded  to  yield  produdively,  they  lofe  a  coniiderable 
time,  and  that  perhaps  the  moft  valuable,  in  eetting  again 
into  flefh,  before  they  give  their  ufual  quantity  of  milk ; 
but  if  they  have  been  well  and  fufficiently  wintered,  they 
are  half  fummered,  and  yield  at  once  adequately.  And 
that  for  young  cattle,  it  is  ftill  worfe  management ;  for 
their  growth  is  ftunted,  and  they  never  recover  it.  It  is 
his  opinion,  that  black  cattle  from  poor  mountains  had 
better  be  put  to  ftraw  than  any  other  ftock  ;  but  here, 
again,  care  muft  be  taken  that  the  fyftem  be  not  deranged 
by  it.  If  well  fed,  and  the  beafts  be  not  large,  they  may 
be  cleared  off"  between  harveft  and  the  end  of  November ; 
but  if  they  are  wintered  on  ftraw,  this  may  not  be  effe^ed, 
and  the  farmer  may  be  forced  to  put  himfelf  to  the  expence 
of  corn  or  oil-cake,  to  feed  beafts  not  of  a  fize  to  pay  well 
enough  for  thofe  articles*  The  evil  is  lefs  if  he  has  plenty 
of  turnips  or  cabbage ;  but  for  thefe  he  may  have  other 
applications.  In  fo  far  as  regards  the  quality  of  the  farm- 
yard dung,  all  this  reafonin?  becomes  ftill  more  forcible ; 
for  from  ftraw-fed  cattle,  the  farmer  will,  at  the  end  of 
winter,  find  perhaps  a  large  heap,  of  fo  poor  a  quality,  that 
it  will  go  but  a  little  way  in  manuring  his  fields  ;  whereas, 
one  load  of  dung  made  by  fat  or  well-fed  cattle,  will  be 
equal  to  two  or  three  of  fuch  as  have  been  fed  poorly. 
But  cut  chaff,  one  half  hay  and  the  other  half  ftraw,  anfwers 
very  well,  efpecially  with  fome  fort  of  fucculent  food. 
And  it  has  been  ftated  by  the  audior  of  the  «  Synopfis  of 
Huft)andry,*'  that  bean-ftraw,  if  well  harvefted,  forms  a 
very  hearty  and  nutritious  diet  for  cattle  in  the  winter- 
time, and  both  oxen  and  horfes,  when  not  worked,  will 
thrive  upon  it :  fheep  alfo  are  very  fond  of  browfing  upon 
the  pods,  and  the  chaff  is  a  very  nutritious  manger- 
meat.    Mr.  Young  alfo  fuggefts  the  great  importance  of 


putting  beani  is  fufiBciently  earlff  and  the  retpine  bok 
enough,  as  the  ftraw,  well  harveftcid,  is  worth  from  zT.  to  3/. 
fer  acre  ;  and  that  Mr.  Arbuthnot^s  teams,  which  were 
always  hard-worked,  never  had  a  trufs  of  hay  while  the 
bean-ftraw  lifted.  Pea-ftraw,  or  haulm,  wht^n  well  got  in, 
is  likewife,  in  a  great  meafure,  equally  nutritious,  if  cut 
into  chaff,  and  given  in  that  way  as  a  fodder. 

However,  it  has  been  ftated  by  Mr.  Marfliall,  that  he 
met  with  an  idea  that  cattle  may  be  fatiated  with  ftraw; 
or,  in  other  words,  may  be  ferved  with  it  in  too  prreat 
plenty.  It  has  been  obferved,  that  after  a  dry  fummer, 
when  ftraw  is  fcarce,  and  the  cattle  have  it  dealt  out  to  them 
regularly,  in  not  too  large  quantities,  they  do  better  than 
when,  after  a  plentiful  year,  it  is  thrown  before  them  ia 
profufion  from  the  threfhing  floor,  not  through  the  fuperior 
quality  of  the  ft  raw  in  a  icarce  year ;  as  theie  effedls  have 
been  obferved  to  be  produced  from  the  fame  ftraw.  This 
fubjeft  is  by  no  means  uninterefting  to  thofe  who  vrinter 
large  quantities  of  cattle :  he  has  obferved  in  Yorkftiire^ 
where  cattle  are  tied  up,  and  of  courfe  are  regularly  fed, 
that  they  in  general  do  better  at  ftraw,  than  cattle  in  the 
fouth  of  England,  where  they  go  loofe  among  a  much 
greater  plenty ;  but  whether  it  proceed  from  the  warmth, 
trom  their  refting  better,  from  the  breed  of  cattle,  or  from 
their  being  regularly  fed  and  eating  with  an  afpetiUi  he  wiU 
not  pretend  to  decide. 

But  where  this  fort  of  fodder  can  be  wholly  confumed 
by  the  ftore-ftock,  it  is  probably  a  better  method  to  make 
ufe  of  it  in  that  way,  than  by  littering  the  yards  with  it, 
as  the  manure  is  witnout  doubt  much  luperior,  and  other 
articles,  fuch  as  fern,  &c.  may,  in  many  cafes,  be  provided 
as  htter. 

And  the  quantity  of  manure,  where  an  abundance  of  ftraw 
is  at  command,  that  may  be  railed  by  littering  animals  that 
are  feeding  and  fattening  in  the  ftaUs  or  yards,  efpecially 
where  much  green  food  is  ufed,  is  very  great,  and  often 
of  vaft  importance  to  the  farmer,  as  has  been  ftated  in  coa- 
fidering  the  means  of  ftall*fatteninff  animals.  Therefore, 
the  ufe  of  ftraw,  both  as  the  food  of  cattle  and  for  litter  in 
the  yards,  muft  be  of  very  great  importance  to  the  farmer 
in  a  great  many  inftances.     See  STALL-/V/iilfftf . 

The  fale  of  the  wheat-ftraw,  which  is  often  permitted, 
is  not  unfrequently  a  matter  of  great  confideratioa  in  dif- 
ferent fituations.  The  ufe  of  the  cut  ftraw,  or*  haulm,  of 
pulfe  crops,  has  lately,  too,  been  found  >  very  great  in  the 
feeding  out  or  fattening  different  forts  of  cattle  and  other 
animals. 

It  has  been  lately  ftated,  by  fir  Humphrey  Davy,  that 
dry  firaio  of  wheat,  oats,  barley,  beans,  and  peas,  and 
fpoiled  hay,  or  any  other  fimilar  kind  of  dry  vegetable 
matter,  is,  in  all  cafes,  ufeful  manure.  .  That,  in  genera]* 
fuch  fubftances  are  made  to  ferment  before  they  are  em- 
ployed, though  it  may  be  doubted  whether  the  prance 
ftiould  be  indifcriminately  adopted. 

In  examining  this  material  chemically,  fron\  four  hundred 
grains  of  that  of  the  dry  barley  kind,  he  obtained  eight 
grains  of  matter  foluble  in  water,  which  had  a  brown 
colour,  and  tafted  like  mucilage.  And  from  the  fame 
quantity  of  wheat-ftraw  he  gained  five  grains  of  a  fimilar 
fubftance. 

It  is  thought  that  there  can  be  no  doubt  that  the  ftraw 
of  different  crops  immediately  ploughed  into  the  ground, 
affords  nourifliment  to  plants ;  but  that  there  is  an  objec* 
tion  to  this  method  of  ufing  ftraw,  from  the  difliculty  of 
inclofing  and  completely  burying  fuch  as  is  long,  and  from 
its  rendering  the  hufbandry  feul,  or  in  a  littery  ftate. 
Where  ftraw  is  made  to  ferment,  it  becomes  a  more 

I  manageable 
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feaaageable  manure ;  but  there  is  lilrtwift,  on  the  "wliole,  a 
great  lofs  of  nutritive  matter*  More  manure  is  perhaps^ 
K  it  thought,  fupplied  for  a  iingle  crop  ;  but  the  land  is 
left  improved  than  it  would  be,  fuppoQng  the  whole  of  the 
vegetable  matter  could  be  finely  divided  and  mixed  with  the 
foil- 
It  is  ufual»  it  is  faidy  to  carry  ftraw  that  can  be  employed 
for  no  other  purpofe  to  the  dunghill^  to  ferment  and  decom- 
pofe ;  but  that  it  is  worth  experiment  to  afcertain,  whether 
It  may  not  be  more  economically  applied  when  chopped 
finall  by  a  proper  machine  for  the  purpofe»  and  kept  dry 
until  it  is  ploughed  in  for  the  ufe  of  a  crop.  In  this  cafe, 
thou^  it  would  decompofe  much  more  flowlyy  and  produce 
left  effied  at  firft»  yet  its  influence,  it  is  thought,  would  be 
Bttch  more  lafting,  and  perhaps  ultimately  more  beneficial. 

Straw,  Fea^  Hacking  ofy  the  cutting  up  and  reaping  of 
the  pea  crop,  in  the  haulm,  in  the  field,  when  fown  by  the 
drill  or  hand,  in  the  ftrewed  manner.  It  is  performed  by 
neant  of  two  hooks  of  the  reaping  kind,  by  one  of  which 
the  ftraw  or  haulm  is  held  up  from  the  ground,  while  it  it 
cut  off  by  the  other  in  a  fort  of  hacking  mode,  and  then 
kid  into  fmall  heaps,  or,  as  they  are  often  termed,  wads. 

Straw  and  Hay  Ropes  for  proie^g  andprefervmg  Frm^ 
tree  Bloffbmi  and  oiber  Cropij  in  Gardemng^  the  means  of 
guarding  and  fecuring  them,  by  fuch  materials,  from  the 
effects  of  fevere  frofts,  and  other  caufes  of  mifchief,  injury, 
and  deftru6lion,  to  which  they  are  liable  and  expofed.    This 
it  a  method  which  is  ftated  to  have  been  pradifed  with  crreat 
fnccefs  in  the  more  northern  parts  of  the  ifland,  in  difi&ent 
papers  inferted  in  the  Memoirs  of  the  Caledonian  Horticul- 
tural Society.     It  is  to  be  eiFe^ed,  as  foon  as  the  buds  of 
the  trees  begin  to  have  a  turgid  and  fwelled-out  appearance, 
hj  placing  and  fixing  up  poles  before  the  walls,  about  a 
root  from  them,  at  from  four  to  fix  feet  diftance  from  each 
other ;  the  lower  ends  being  funk  a  little  into  the  ground, 
and  the  upper  ones  rifing  fo  as  juft  to  reach  below  ue  cop* 
ingt  of  them  ;  fecuring  the  tops  of  thofe  at  each  end  of  the 
particular  fpaces  or  distances,  by  means  of  a  ftrong  nail  or 
kokl-faii,  to  either  the  walls  or  copines,  in  order  that  the 
ropet  may  be  kept  tight  and  firm.     Tnen,  having  the  neceC- 
fary  quantity  of  Itraw  or  hay  ropes  ready  prepared,  the  work 
it  begun  by  fixing  one  of  them  near  the  top  to  one  of  the 
otttfide  poles,  proceeding  horizontally  to  the  other,  paffing 
the  rope  on  from  pole  to  pole,  and  taking  a  turn  of  it  round 
each,  until  it  is  reached,  where  it  is  made  fecure.     When 
at  eighteen  or  twenty  inches  lower  down,  another  line  of 
rope  is  begun  again,  and  carried  acrofs  in  exadly  the  fame 
manner;  and  fo  on  until  within  from  eighteen  inches  to 
three  feet,  as  may  be  requifite,  of  the  gpround  is  reached, 
when  the  work  is  completed.    The  method  is  faid  to  be 
both  cheap,  and,  fo  far  as  experience  has  g^ne,  extremely 
efficacious.     Befides,  as  the  covering  does  not  much  inter- 
cept the  rays  of  light  or  of  the  fun,  it  may  be  applied  early, 
and  be  let  remain,  although  the  fruit  be  fet,  until  the  wea« 
ther  becomes  fettled,  towards  the  middle  or  end  of  the 
month  of  May.     In  the  firft  trial  of  this  method,  a  peach- 
tree  had  been  covered,  on  a  wall  where  there  were  many 
others.     A  heavy  fall  of  fnow  took  place  afterwards  in  the 
beginning  of  the  above  month,  and  on  the  morning  after 
this  fall,  about  five  o'clock,  the  thermometer  was  at  two 
degrees  and  a  half  below  the  freezing  point :  the  confe- 
quence  was  the  lofs  of  the  whole  uncovered  crop,  except  a 
few  fruit  which  were  proteded  by  the  foliage  of  the  trees  | 
while  the  tree  that  was  covered  and  proteSed  produced  a 
fine  crop  of  fruit. 

At  the  writer  is  of  opinion  that  the  parts  of  fhi£Ufica* 
tion  are  not  unfrequently  hurt  before  the  flower  is  expandedi 
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he  adviies  'that  the  vopet  be  put  on  at  'a  fuScientlf  early 

period. 

Where  pokt  are  fearce,  the  ropes,  it  ia  faid,  may  be 
fixed  in  a  perpendicular  manner,  the  upper  ends  being  faf* 
tened  by  a  proper  nail  to  the  wall,  and  the  lower  or  bottom 
ones  by  a  peg  firmly  driven  into  the  ground.  But  in  this 
way,  the  copes  are  very  apt  to  beat  off  the  flower-budt  in 
times  of  high  winds. 

The  branches  of  different  evergreens,  as  well  as  old  jfifli* 
netif,  as  thofe  of  the  herring  and  other  kinds,  have  been 
employed  for  the  purpofe  of  proteding  fruit-tree  bloffom8» 
but  nothing  that  has  yet  been  tried  has  been  found  to  an* 
fwer  the  end  fo  well  as  thefe  kinds  of  ropes.  Befides,  they 
are  cheap,  and  to  be  obtained  in  almoll  any  fituation.  How* 
ever,  woollen  nets,  which  are  much  recommended  for-thit 
ufe  by  fome,  the  writer  has  never  had  the  opportunity  of 
trying.  Such  nets  are  probably  too  expenfive  for  commoa 
pra6k]ce  in  thefe  cafes. 

It  has  alfo  been  found,  that  thefe  farts  of  ropet  are  very 
ufeful  in  protecting  and  preferring  other  early  garden  cropa 
from  the  effects  of  the  cutting  frofty  vrinds  and  fevere  firo&t 
which  often  prevail  in  the  early  fpring  feafon ;  fuch,  for 
inftance,  as  early  peas,  beans,  potatoes,  kidney-beans,  and 
fome  others ;  which  is  done  fimply  by  fixing  them  along  the 
fides  of  the  different  rows,  by  means  of  pegs  or  pins  driven 
firmly *into  the  ground. 

It  is  probable  that  this  cheap  and  ready  method  of  pro- 
te6dng  and  prefervinr  fruit-bloffoms,  and  crops  of  other 
kinds,  manr  be  pra^ited  and  had  recourfe  to  in  preference 
to  thofe  of^a  more  expenfive  nature ;  as  nets  pf  feveral  fbrtt^ 
canvas,  and  fome  others,  that  are  in  pretty  common  ui(e» 
in  many  fituations  and  circumftances,  elpecially  in  the  more 
northern  parts  of  the  kingdom. 

SmAW'CoHarf  in  Rural  Economy f  a  fort  of  collar  ftuffed 
or  formed  wholly  of  this  material,  inftead  of  that  of  the  hair 
kind,  which  is  the  moft  fuitable  and  proper  for  the  purpofe* 
It  is  a  fort  ftill  much  employed  in  fome  backward  dimftt. 
In  Cornwall,  the  draught-hamefs  for  horfes  and  other  ani« 
mals  in  the  ploughs,  as  well  as  the  harrows,  often  confifts,  it 
is  faid,  of  a  ftraw-coUar,  called  there  a  hamCf  with  wooden 
cellar-trees,  to  which  are  fafl:ened  rope-traces* 

^  Straw-  Cutter^  in  jigricuhuref  a  name  fometimes  applied 
either  to  the  perfon  or  implement  by  which  ftraw  is  cut  into 
chaff.     See  CuAFV-Cutter. 

In  order  to  fave  labour  as  much  as  poflible,  the  power  of 
water  and  fteam  has  btely  been  much  applied  in  the  cutting 
of  ftraw  for  chaff. 

STRAW'Drainif  a  term  applied  to  thofe  forts  of  furface- 
drains  which  are  filled  with  ftraw  in  fome  way  or  other.   See 

SuRFACB-i)rafll. 

STRAW-Hou/ey  a  name  applied  to  the  place  for  piling 
up  ftraw.  Thefe  contrivances  are  very  convenient  in  moS 
fituations. 

SrRAW'Rschf  a  term  ufed  for  fuch  at  are  formed  ef 
fbaw  of  different  kinds.     See  Stack. 

STRAW-Tet^OT^  Machine^  the  name  of  an  engine  or  con- 
trivance for  twiftin^  fbraw  into'ropes,  for  the  purpofe  of 
fiUing  the  drains  in  fome  cafes  of  fuxtace  under-draining*  See 
SuhXACMrDrainmg^ 

SrKAW^Tardf  that  fort  of  yard  about  farm-houfes  which 
it  deftined  for  the  reception  ot  the  fbra#  after  the  grain  hat 
been  threfhed  out  of  it.  It  alfo  fometimes  fignifies  the  yard 
which  it  prepared  and  littered  with  ftraw  for  the  ufe  of  neat 
cattle  and  other  animals,  as  well  as  the  yards  into  which 
faddle  and  other  horfes  are  taken  during  the  winter  feafon» 
to  be  fed  or  fltraw  and  other  ^milar  matters^  ia  a  cheap  man- 

ner^ 
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oefy  efpedaHy  near  the  metropoUsy  and  other  krge  citiei 
and  towns. 

STRAWBERRY,  in  Boiany  and  Gardenrng.  See  Fra- 
OARiA.    See  alfo  Summer  Fruii. 

Sir  Jofeph  Banks,  in  a  paper  inferted  in  the  firft  volume 
^f  the  Tranfa^ions  of  the  Horticultural  Society  of  Lon- 
don, in  fpeaking  of  the  revival  of  the  old  negleaed  mode 
of  managing  ilrawberries,  remarks,  that  the  cuftom  of  lay- 
ing ftrafi*  under  plants  of  this  kind,  when  their  fruit  begins 
to  fwell,  is  probably  very  old  in  this  country :  the  name  of 
the  fruit,  it  is  thought,  bears  teftimony  in  favour  of  this 
fuppofition,  for  the  plant  has  no  relation  to  ftraw  in  any 
other  way,  and  no  other  European  language  applies  the  idea 
of  ilraw  in  any  (hape  or  manner  to  the  name  of  the  berry, 
or  to  the  plant  that  bears  it.  Confequently,  that  the  name 
ftrawberry  perhaps  originated  in  the  ufe  of  this  pra6iice  in 
its  manacrement. 

In  refped  to  this  cuftom  or  pra6iice,  it  is  noticed  by  the 
writer,  that  when  he  came  to  Spring-Grove,  his  country  re- 
(idence,  in  the  year  1779,  ^^  found  this  pradice  in  the 
garden  there.  John  Smith,  the  gardener,  who  was  well 
known  among  his  brethren  as  a  man  of  more  than  ordinary 
abilities  in  the  profeflion,  had  ufed  it  at  that  place  many 

?ears ;  he  had  learned  it,  it  is  faid,  foon  after  he  came  to 
jOndon  from  Scotland ;  probably  at  the  neat-houfes,  where 
he  firft  wrought  amon?  the  market-gardeners ;  it  is  there- 
fore thought  to  be  clearly  an  old  praAice,  though  now 
almoft  obiolete. 

However,  its  ufe  in  preferving  crops  of  this  fort  of  fruit 
is  ftated  and  recommended  as  very  extenfive :  it  (hades  the 
roots  from  the  fun ;  prevents  the  wafte  of  moifture  by  eva- 
poration ;  and  confequently  in  dry  times,  when  water  is 
icarce,  and  watering  necefi'ary,  makes  a  lefs  quantity  of  it 
fuffiee  than  would  be  ufed  if  the  fun  could  a&  immediately 
on  the  furface  of  the  mould ;  beiides,  it  keeps,  it  is  faid, 
the  leaning  fruit  from  refting  on  the  earth,  and  fives  the 
whole  an  air  of  neatnefs,  as  well  as  an  efle£t  of  reu  cleanli- 
nefs,  which  ikould  never  be  wanting  in  this  fort  of  culture, 
or  in  a  gentleman's  garden. 

It  IS  further  ftated,  that  the  ftrawberry-beds  in  the  above 
garden,  which  have  been  meafured,  for  the  purpofe  of  afcer- 
taining  the  ex  pence  incurred  by  this  method  of  manage- 
ment, are  about  feventy-five  feet  long,  and  five  feet  wide, 
each  containing  three  rows  of  plants,  and,  of  courfe,  re- 
quiring four  rows  of  ftraw  to  be  laid  under  them.  The 
l^hole  confifts  of  fix  hundred  feet  of  beds,  or  one  thoufand 
eight  hundred  feet  of  ftrawberry  plants,  of  different  forts, 
in  rows.  The  quantity  of  ftraw  for  ftrawing  thefe  beds, 
which  i^aff  confumed  in  the  year  1806,  was,  it  is  faid,  the 
long  ftraw  of  twenty-fix  truffes,  for  the  (hort  ftraw,  being 
as  good  for  the  purpofes  of  litter  as  the  long,  but  lefs  ap- 
plicable to  this  ufe,  is  taken  out ;  if  then  on  the  original 
twenty-fix  truffes,  fix  be  allowed  for  the  fhort  ftraw  taken 
out  and  applied  to  other  iifes,  twenty  trufles  will,  it  is  faid, 
remain,  which  coft  this  year  ten-pence  a  trufs,  or  fixteen 
(hillings  and  eight^pence,  which  is  one  penny  for  every  nine 
feet  of  ftrawberries  in  rows.  And  from  this  original  ex- 
penditure, the  value  of  the  manure  made  by  the  ftraw  when 
taken  from  the  beds  muft  be  deduced,  as  the  whole  of  it 
goes  undiminiflied  to  the  dunghill  as  foon  as  the  crop  is 
over.  The  coft  of  this  pra&ice  cannot,  therefore,  it  is  fup- 
pofed,  be  confidered  as  heavy  c  in  the  above  year,  not  a  fingle 
Aower  fell,  it  is  faid,  at  the  above  place,  from  the  time  the 
ftraw  was  laid  down,  until  the  crop  of  fcarlets  wai  nearly 
fini(hed,  at  the  end  of  June.  The  expcnce  of  ftrawing  was 
therefore,  it  is  noticed,  many  times  repaid  by  the  laving 
HMde  in  the  labour  of  nratering^  and  the  profit  of  this  fav- 
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ing  was  immediately*  it  is  faid,  brought  to  account  in  the 
increafe  of  other  crops,  by  the  ufe  oithe  water  fpared  from 
the  ftrawberries,  and  bendes,  the  berries  themfelvea  were, 
under  this  management,  it  is  obferved,  as  fair  and  nearly  at 
large  as  in  ordinary  years,  but  that  the  complaint  of  the 
gardeners  this  feafon  was  commonly,  that  the  fcarlets  did 
not  reach  half  their  natural  fize,  and  of  courfe  required 
twice  aa  many  to  fill  a  pottle  as  would  do  it  in  a  good 
year. 

It  is  noticed,  that  in  wet  feafons  or  years,  the  ftraw  is  of 
lefs  importance  in  this  point  of  view,  but'  that  in  years  mo- 
derately wet,  the  ufe  of  ftrawing  fometimes  makes  watering 
wholly  unnecelFary,  when  gardeners  who  do  not  ftraw  are 
under  the  neceifity  of  reforting  to  it,  and  that  it  is  well 
known,  if  watering  be  once  begun,  it  cannot  be  left  off  until 
rain  enough  has  fallen  to  give  the  ground  a  thorough  foak- 
ing.  Even  in  wet  feafont  or  years  the  ftraw  is  faid  to  do 
confiderable  fervice,  as  heavy  rains  never  fail  to  dafh  up 
abundance  of  mould*  and  fix  it  upon  the  berries,  which  ia 
entirely  prevented  by  it,  as  well  as  the  dirtinefs  of  thofe  ber- 
ries that  lean  down  upon  the  earth ;  fo  that  the  whole  crop 
is  kept  pure  and  clean:  no  earthy  tafte  wiH  be  obferved 
in  eating  the  fruit  that  has  been  ftrawed,  and  the  cream, 
which  is  fometimes  foiled  when  mixed  with  ftrawherriea,  by 
the  dirt  that  adheres  to  them,  efpecially  in  the  early  part 
of  the  feafon,  will  retain  to  the  laft  drop,  it  is  faid»  that 
unfullied  red  and  white,  which  grives  almoft  as  much  (atisfac« 
tion  to  the  eye  while  we  are  eating  it,  as  the  tafte  of  that 
moft  excellent  mixture  does  to  the  palate. 

It  is  not  improbable  that  this  old  pradice  might  be  ufe- 
fully  and  advanta^eoufly  revived,  and  the  material  applied 
in  the  manner  of  large  ropes,  fuch  as  are  employed  for  pro- 
ted^ing  and  preferving  the  blolFoms  of  fruit-^ees  and  dif- 
ferent common  garden  crops,  or  larger,  as  in  that  cafe  (hort 
ftraw  might  be  made  ufe  of  as  well  as  that  which  is  long 
and  more  expenfive. 

It  has  alfo  been  remarked,  in  another  paper  in  the  fame 
Tranfadions,  by  Mr.  M.  Keens,  that,  in  confequence  of 
having  noticed  the  deterioration  of  feveral  kinds  of  fruity 
when  propagated  in  the  ufual  modes  of  flips,  buds,  cut- 
tings, fcions,  or  divifions  of  the  parent  root,  he  has  for  a 
confiderable  time  employed  himfelf  in  raifing  new  varieties 
from  feed,  which  has  not  only  afforded  him  amufement^  but 
confiderable  profit.  About  the  year  1806,  he  raifed,  at 
ufual,  a  gpreat  many  ftrawberries  from  feed ;  and  the  feed  he 
few  at  that  time  was  that  of  the  large  white  ChiU  ftrawberry. 
The  produce  of  plants  thus  obtained,  was,  it  is  faid,  in  ge- 
neral white,  and  in  no  way  fine-flavoured ;  one,  however* 
among  them  attra&ed  his  notice,  as  very  different  from*  and 
far  fuperior  to  all  the  reft ;  and  in  the  following  year  it 
fully  juftified  the  preference  he  had  ^ven  it.  The  growth 
of  the  plant  was  free  and  vigorous,  the  ftalk  ere£l,  ftronger 
and  more  able  to  fuftain  the  fruit  than  that  of  any  other 
kia.d  known,  which  alone,  it  is  thought,  would  give  it  a 
decided  fuperiority  over  others  in  wet  weather.  The  (hape 
of  the  fruit  is  round,  like  its  parent,  the  CUIi  ftrawberry  ; 
and  its  colour,  being  of  a  very  fine  deep  crimfon,  gives  a 
richnefs  to  its  appearance,  far  above  that  of  any  other  ftraw- 
berry yet  known.  The  feeds  projed  confiderably  and  dtm 
fend  it  from  bruifes,  which  preferves  the  fine  bloom  upoa 
the  fruit,  and  renders  it  by  far  the  moft  portable,  as  it  is  the 
moft  beautiful,  fruit  of  its  kind  that  has  been  hitherto 
cultivated. 

It  is,  however,  remarked  by  the  Society,  that  the  flavour 
of  it  is  not  high,  but  there  is  a  probability  of  its  being 
ufeful  in  the  markets  of  the  metropolis  and  perhaps  others^ 

The  raifiog  of  ftrawberries  in  this  way  wouldj  therefore^ 
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feeiii  to  be  deferving  of  more  attention  than  has  yet  been 
beftowed  upon  it. 

ST&AWBERRYy  BorrtH  and  tMd  eaiahltt  are  common  in 
pafturesy  heaths,  and  hedge-banks.  The  latter  is  the  parent 
of  the  cultivated  kinds^  and  which  has  a  moft  ddicious  fruit. 
See  Fragaria. 

STRAWBSRRY-^/i^«.     See  Blitum. 

ST9.AWBZRK}f-CmqitefoU.     See  Potbntilla. 

Strawberry-^/iimt^S.     See  Blitum. 

Strawberry-Tiyt.    See  Arbutus. 

Strawberry-7>y/0«/.     See  Trefoil. 

Strawbbrry  BaVf  in  Geograplyt  a  bay  which  is  neither 
large  nor  deep,  on  the  coaft  of  a  unail  ifland  in  the  g^ulf  of 
Georgia.  N.  lat.  48°  ^&.     E.  long.  237^  34'- 

Strawberry  Gap,  a  mountainous  pafs  in  Pennfylvania, 
42  miles  W.  of  Philadelphia,  on  the  road  to  Lancafter. 

Strawberry  River^  a  river  of  North  America,  fo  called 
from  the  great  quantities  of  ftrawberriea  that  grow  on  it« 
banks ;  which  runs  intcPlake  Superior  to  the  W.  of  God- 
dard's  river,  N.  lat.  46°  40'.     W.  long.  91°  44^  . 

ST  R AWT,  in  Rural  Eccnon^f  a  term  iignifying  the 
dock  of  a  horfe  without  the  hair ;  alfo  the  tail  of  flaugh- 
tered  cattle  oriheep,  where  the  (kin  is  removed. 

STRAY,  in  Geography.     See  Yxnlade. 

Stray.     See  Estray. 

STREAK-Fallowing,  in  Huptandry^  a  particular  fort 
of  tillage.  The  way  of  doin?  it  is  to  plough  one  furrow, 
and  leave  one,  fo  that  but  half  the  land  is  ploughed,  each 
furrow  that  is  fo  lying  on  that  which  is  not  \  when  this  is 
ftirred,  it  is  then  clean-ploughed,  and  laid  fo  fmooth,  that  it 
will  come  at  fowing  time  to  be  as  plain  as  before.  This 
is  done  when  lean  or  poor  lands  are  not  fwardy  enough  to 
beaur  clean  tillage,  nor  li^ht  enough  to  lie  to  get  fward. 
The  intent  of  this  tillage  is  to  keep  the  fun  from  fcorching 
them  too  much ;  but  in  many  places  they  think  this  wears 
the  land  too  faft,  a?4  therefore  are  not  fond  of  having  re- 
courfe  to  it. 

STREAKY  Cheese,  in  Rural  Economy,  that  fort  which 
is  of  a  ftreaky  nature  or  kind,  in  cbnfequence  of  being  made 
from  a  mixture  of  old  and  new  curd,  or  of  two  forts,  which 
have  different  proportions  of  colouring  matter  in  them,  that 
gives  them  a  iireaky  appearance.  The  praAice  of  mixing 
curds  of  different  kinds  and  qualities  fliould  be  carefully 
avoided  in  cheefe-making.     See  Dairying. 

STREAM  Anchor.     See  Anchor. 

Stream  Cable.     See  Cable. 

Strbam-TIh,  in  Mineralogy.  Particles  or  maffes  of 
tin-ore  found  beneath  the  fumce  of  alluvial  ground  in  low 
fituations,  or  in  vallies,  are  called ^ream-^in  in  Cornwall  and 
Devonihire,  from  the  procefs  ufed  to  feparate  the  earthy 
matter  from  it,  which  coniifts  in  palling  a  ftream  of  water 
over  it.  The  particles  of  ftream-tin  are  generally  rounded 
by  attrition.  The  ore  is  of  the  beft  quaaity,  and  is  fome- 
times  intermixed  with  particles  of  native  gold.  See  the  fol- 
lowing articles,  and  Tin. 

Stream- ^0ri/.  The  allurial  repofitories  of  tin-ore  are 
caUed  ftream^works*  (See  the  preceding  article.)  They 
oonfift  of  beds  or  flrata  of  particles,  and  rounded  pieces  of 
tin-Honey  covered  by.  alluvial  depofits  of  fand  or  gravel. 
The  formation  of  thefe  repofitories  in  Cornwall  is  owing  to 
the  foft  decompofing  ttate  of  the  rocks,  which  are  interfered 
by  metallic  veins.  Tin-ftone  or  tin-ore  pofleffes  great  hard- 
nefs  and  fpecific  gravity,  and  when  carried  down  by  rivers  or 
floods,  is  feparated  from  its  matrix  by  the  action  and  re-a6iion 
of  the  water,  and  (jpread  into  layers,  which  are  afterwards 
covered  by  beds  of  fand,  clay*  or  graveU  over  which  an* 
other  layer  of  ftream-tio  is  femetimes  found  covered  with  ao 
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upper  depofit  of  allavial  matter.  That  ftream*tin  has  been 
carried  down  to  the  fituations  in  which  it  now  occurs,  is 
proved  from  another  circumftance,-— fragments  and  mafies  of 
rock  are  found  with  it,  which,  in  many  inftances,  ferve  to 
identify  the  rcfck  from  whence  it  eame,  being  different  from 
the  rocks  in  the  vicinity,  and  often  poflefiing  fome  charac- 
teriftic  appearance  by  which  it  can  be  immediately  known 
to  the  miners  of  the  country.  Almoft  all  the  rocks  of 
Cornwall  are  in  a  ftate  of  rapid  difintegration,  and  have 
evidently  been  much  higher  than  at  prefent  at  fome  former 
period.  Many  of  the  ftream-works  or  repofitories  are  of 
very  ancient  date,  as  they  occur  confiderably  below  the  pre- 
fent level  of  the  rivers.  Human  fkulls,  and  the  horns  pf  the 
elk,  or  ilag,  have  been  found  in  the  beds  of  fand  which 
cover  them.  In  the  ftream-works  near  St.  Auftle,  pieces  of 
native  gold,  from  the  fize  of  a  bean  to  that  of  an  hazel-nut» 
were  occafionally  found ;  and  a  piece  of  a  vein  of  quartz 
from  the  fame  place,  about  one-third  of  an  inch  thicks 
containing  imbedded  globules  of  native  gold,  the  fize  of 
large  (hot,  is  in  the  po(&flion  of  Mr.  Hennah,  of  Plymouth : 
the  latter  is  important,  as  proving  that  gold  once  exifted  iz 
regular  veins.  In  St.  Blazey  Moor  there  is  a  depth  of 
twenty  feet  of  alluvial  foil.  The  firft.  ftratum  next  the  fur^ 
face  is  compofed  of  gravel  refting  upon  mud  ;  the  fucoeediug 
ftratum  is  gravel,  containing  a  little  tin-ore :  this  lies  upon 
a  bed  of  dark  combuftible  peat-earth.  Immediatelj 
under  this  lies  a  bed  of  ftream-tin,  about  five  feet  thick- 
Great  part  of  this  ftream-tin  had  been  wrought  out  at  a  very 
remote  period,  and  before  iron  inftruments  were  in  ufe ;  for 
feveral  wooden  pick-axeS)  made  of  oak,  holm,  and  boz^ 
were  difcovered  in  it  a  few  years  fince.  .Stream-works  fome* 
times  extend  under  the  fea  on  the  coaft  of  ComwalL  One 
of  the  moft  remarkable  of  thefe  works  is  in  a  branch  of  Fal- 
mouth harbour.  That  variety  of  tin-ore  called  wood-tin  is 
found  in  ftream-works,  but  is  not  at  prefent  met  with  in 
regular  tin- veins. 

In  fome  parts  of  the  mining  diftrids  of  Derbyfliire,  lead- 
ore  is  met  with  in  allurial  depofitions.  Mr.  Farey,  in  his  Der- 
byfliire Report,  p.  373,  mentions  a  mafs  of  lead-ore,  25lb8* 
weight,  being  taken  out  of  a  gravel  at  the  top  of  a  hill  in 
the  rillage  01  Wyanton,  which  proves  that  maffes  of  lead- 
ore  have  in  former  times  been  carried  far  from  their  native 
fituations ;  and  the  reafon  why  they  are  not  more  frequently 
found,  arifes  from  their  being  fofter  and  more  perifhable  than 
tin-ore.  Many  of  the  alluvial  repofitories  of  gold  have  a 
fimilar  origin  to  the  ftream-works  of  Cornwall.  The  gold, 
being  heavy  and  imperifliable,  has  remained,  while  the  ma- 
terials in  which  it  was  imbedded  have  been  wafhed  away* 
See  Vein. 

STREAMING,  or  Stream- /iPVi/,  denotes  the  ma- 
nagement of  the  ftream-tin.  The  firft  part  of  this  bufinefs, 
after  fecuring  the  gpround  which  contains  it,  is  to  fink  a 
hatch,  or  ftiaft,  three,  five,  er  feven  fathoms  deep,  to  the 
rocky  flielf  or  clay  on  which  the  tin  is  ftratified.  If,  upon 
trying  a  fliovel  of  it,  it  be  worth  working,  the  operator  digs 
an  open  trench  in  the  loweft  part  of  the  valley,  which  he 
calls  a  level;  and  this  ferves  to  drain  off  all  water  from  the 
workings.  Thofe  places  that  are  rich  in  ore  are  called  ieu^ 
beyUt  or  living-ftreams.  The  ftreamer  next  carries  off  what 
he  calls  the  over-burden,  i .  e.  the  loofe  earth,  rubble,  or 
ftone  which  covers  the  ftream  ;  and  the  ftream-tin  is  dug  up 
and  waihed  at  the  fame  time,  by  cafting  every  /hovel  of  it  as 
it  rifes  into  a  tyef  which  is  an  inclined  plane  of  boards  for  the 
water  to  run  off,  about  four  feet  wide,  four  high,  and  nine 
feet  long :  in  which,  with  fhovels,  they  turn  it  over  and  over 
again,  under  a  cafcade  of  water  which  wafties  through  it^ 
and  feparates  the  wafte  from  the  tin,  till  it  becomes  one  half 
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tin.  The  beft  of  the  tin  is  coUeded  by  its  luperior'gravity, 
in  the  head  of  the  tye»  under  the  cafcade  ;  and  the  refufe  and 
foil  are  caft  into  the  beds  of  adjacent  rivers,  or  buried  under 
the  gravel  and  iiones  that  form  the  interior  itrata.  This 
kind  of  tin  is  dreii'ed  by  wafhing  it  again  in  afmaller  tye* 
called  a  gounce^  with  a  lefs  current  of  water,  and  greater 
care.  The  richer  part  is  put  into  large  vats,  and  the  v^rafte 
IS  dreffed  again,  till  what  remains  becomes  refufe  ;  the  tin  is 
then  fifted  through  wood  or  wire  fieves,  which  feparate  the 
greater  and  fmaller  particles  :  the  fmalleft  tin  is  put  into  an  - 
other  firmly  weaved  horfe-hair  fieve,  called  a  /itiuter,  by 
which  it  is  made  faleable. 

Some  of  the  nodules  of  tin  are  fmelted  as  they  come  out 
of  the  tye ;  but  thofe  which  are  mixed  with  water,  as  well 
as  the  refuie  of  the  poor  tin,  which  were  in  the  tails  of  the 
tye  and  gounce,  are  triturated  and  pulverized  in  the  damping- 
mill,  fo  that  all  wade  may  be  cleared  from  the  tin  by  feveral 
ablutions,  as  in  the  dreifing  of  mine-tin.  See  Drrfftng  of 
Orbs. 

BeGde  thefe  ft  ream-works,  there  is  another  fort,  occa- 
iioned  by  the  refufe  from  the  ft  am  ping-mills,  &c.  which  are 
carried  by  the  rivers  into  the  lower  grounds,  and  after 
lying  fome  years  and  coUefting  there,  yield  fome  money  to 
the  laborious  dreffers,  called  lappton^  probably  from  the 
Cornifti  word  lappiory  or  dancer,  from  the  method  of 
moving  up  and  down  with  naked  feet  in  the  buddies,  to  fe- 
parate the  tin  from  the  refufe.  Stream-tin  is  then  carried 
to  the  blaft- furnace,  called  the  blowing- houfe,  in  which  a 
fire  is  made  with  charcoal,  excited  by  two  large  bellows, 
which  are  worked  by  a  water-whfel.  The  tin  and  char- 
coal are  laid  in  a  furnace,  made  by  moor-ttones  and  clay, 
•well  cemented  and  cramped  together  with  iron,  called  the 
caftle,  ftratum  fuper  ftratum,  in  fuch  quantities,  that  from  8 
to  12  cwt.  of  tin,  by  the  confumption  of  from  i8  to  24fixty- 
gallon  packs  of  charcoal,  may  be  fmelted  in  a  tide,  or  twelve 
hours'  time.  The  tin  is  forced  out  by  the  blaft  of  the  bel- 
low?, through  a  hole  at  the  bottom  of  the  earth,  into  a 
moor-ftone  trough,  called  the  Jloat ;  whence  it  is  laded  into 
lefs  troughs  or  moulds,  each  of  which  contains  about  3  cwt. 
of  metal,  called  (labs,  blocks,  or  pieces  of  tin,  in  which 
fize  and  form  it  is  fold  in  every  market  in  Europe.  This, 
on  account  of  its  fuperior  quality,  is  known  by  the  name  of 
grasft'tin,  w'lich  formerly  fetched  a  price  of  7^.,  and  of  late 
is  advanced  to  10s.  or  12/.  more  pfr  cwt.  than  mine-tin  is 
fold  for,  becaufe  it  is  fmelted  from  a  pure  mineral  by  a  char- 
coal fire  J  wherea<?  miive-tin  is  ufually  corrupted  with 
fome  portion  of  mundic,  or  other  mineraU*,  and  is  always 
fmelted  with  a  bituminous  fire,  which  communicates  a  harfh 
fulphureous  quality  to  the  metal.  Pryce's  Mineral. 
p.  136,  &c. 

STREAMERS,  in  a  Ship,  the  fame  with  pendants; 
which  fee. 

STREAMS,  Madci  in  jigrtcuhures  fuch  as  are  formed 
for  the  ufe  of  land,  live-ftock,  or  other  rural  purpofes,  by 
means  of  art. 

Much  improvement  of  this  fort  remains  to  be  accom- 
plifhed,  it  is  thought,  in  all  mountain-fkirt  fituations,  on  the 
lower  ftages  and  parts  of  hills,  and,  in  faft,  wherever  water 
can  be  fully  commanded,  which  may  often  be  readily  done, 
by  making  cour fes  or  pafl'ages  for  ftrcams,  and  diverting  the 
natural  ones  into  tlicm,  leading  them  to  unwatered  grounds, 
for  the  various  intentions  and  purpofes  of  fupplying  water 
•  to  villages,  fannfteads,  and  lands  in  the  ftate  of  grafs,  as 
well  as  m  fome  cafes  to  lands  under  the  plough.  Upon  a 
large  entire  domain,  fituated  in  this  manner,  a  proprietor 
may,  it  is  faid,  operate  at  will|  and  accommodate  the  whole 
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of  his  different  farms  in  the  manner  that  may  be  the  moft 
conducive  to  the  general  intereft  of  the  whole  property- 

In  the  cafe  where  a  river  or  brook  of  water  is  capable  of 
being  fpread  over  an  extent  of  country,  in  which  properties 
are  much  divided  and  intermixed,  the  aid  of  parliament  and 
commiflioners,  it  is  thought,  may  be  ncceflary,  in  order  to 
dire^  and  appoint  the  branching  out  of  the  common  ft  ream 
in  fuch  a  manner,  as  may  be  moft  proper  asd  equitable,  as 
well  as  to  fee  that  the  whole  be  completely  performed  and 
fulfilled,  and  for  fettling  difpntes,  and  regulating  what  tinte 
and  experience  may  render  further  neceflary.  In  circum- 
fiances  where  the  proprietors  are  few  and  unanimous,  com- 
miiHoners  and  truftces  alone  may  only  be  neceffary  for  the 
purpofe,  and  trouble  and  expence  be  thereby  faved. 

It  is  remarked  by  the  writer  of  "  Rural  Economies  of 
different  Diftricis,"  that  not  uplands  only  are  fufceptible  of 
this  fort  of  improvement,  but  even  low-lying  vale  lands, 
marfties,  and  rich  feeding  grounds,  are  not  unfrequently  def^ 
titute  of  good  water  for  paftur!ng*of  ftock ;  efpecisuly  in 
the  fummer  feafon,  when  it  is  moft  wanted. 

The  methods  of  condudting  improvements  in  this  inten- 
tion are,  in  fome  roeafure,  different  according  to  circum- 
ftances,  and  the  nature  and  fituation  of  the  grounds  ;  but 
it  is  feldom  neceffary  that  each  homeftead,  and  each  pafture 
or  other  ground,  fhould  be  fupplied  with  a  conftant  itream. 
Where  the  quantity  of  water  is  fmall,  in  comparifon  to  the 
demand  for  it,  it  may  be  diftributed  by  turns  among  the 
farms  and  the  fields,  as  their  feveral  occafions  may  require. 
The  drinking  places  are  like  wife  to  be  rendered  proper  and 
fuitable  to  the  fupply,  or  the  manner  in  which  it  is  diftri- 
buted. Where  there  are  continual  ft  reams,  the  animals  may 
drink  at  dilations  of  their  channels,  or  at  troughs  or  other 
contrivances  placed  acrofs  or  put  along  the  fides  of  them. 
But  where  the  fupply  is  only  occafional,  large  receptacles  or 
receiving  places,  as  ponds  and  refervoirs,  become  neceffary, 
which  are  to  be  repleniffied  from  time  ^to  time,  as  may  be 
requifite. 

Streams,  MUU  in  Rural  Economy^  a  term  commonly  ap« 
plied  to  the  leads  or  runs  of  water  which  conftitute  the 
moving  powers  of  this  fort  of  machinery,  and  which  are 
moftly  formed  by  means  of  art.  In  moft  of  the  mountain 
diftri^s,  whether  in  Scotland,  in  Wales,  or  in  the  weft  of 
England,  where  the  mills  are,  for  the  moft  part,  of  the 
overjhot  kind,  ftreams  of  this  fort,  commonly  of  the 
artificial  kind,  are  almoft  every  where  to  be  met  with, 
fome  of  which  are  of  very  confiderable  length,  and  the 
antiquity  of  which  cannot  now  be  afcertained.  In  fiat  dif- 
tri6ls,  too,  where  under  Jhot  mills  moftly  prevail,  thefe  forts 
of  ftreams  are  not  unfrequently  to  be  found,  as  conducing 
the  water  which  is  to  put  them  in  motion. 

Wherever  cuts  for  ftreams  or  leads  of  this  nature  are  to 
be  formed,  it  fiiould  conftantly  be  done  in  a  fecure  and  fafe 
manner,  fo  as  that  no  water  may  in  any  way  be  wafted  or 
loft. 

STREATHAM,  in  Geography^  is  a  parifli  in  the  eaft 
half  hundred  of  Brixton,  and  county  of  Surrey,  England* 
which  derives  its  name  from  its  fituation  near  the  great  Ro« 
man  road  from  Arundel  to  London  ;  the  word,  in  Saxon* 
fignifying  a  dwelling  on  the  highway.  The  manor  of 
Tooting-Bec,  in  this  parifti,  was  in  the  feventeenth  century 
in  the  poflefiion  of  the  family  of  Rowland  ;  but  fince,  it  has 
pafled  by  marriage  to  that  of  Ru^Iel,  and  is  now  the  pro- 
perty of  the  duke  of  Bedford,  who  bears  the  title  of  baron 
fiowland  of  Streatham.  The  ancient  manor-houfe  was  a 
few  years  fince  pulled  down,  and  the  green-houfe  and  part 
of  the  offices  converted  into  a  refidence.  On  the  fide  of  the 
common^  between  Streatham  and  Tootingi  is  Streatham- 

park. 
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park,  the  property  of  Mrs.  Piozsi,  reliA  of  the  bte  Henry 
Thrale,  efq.  The  grounds  comprehend  about  loo  acres, 
and  are  furrounded  by  a  gravel- walk  and  ihrubbery,  nearly 
two  miles  in  circumference.  In  the  church  are  two  monu- 
ments, with  infcriptions  by  Dr.  Johnfon,  to  the  memory  of 
Mr.  Thrale  and  Mrs.  Saluibury,  mother  of  Mrs.  Fiozzi.  Mr. 
Lyfons,  in  his  Environs  of  London,  vol.  i.  notices  a  man 
of*^  lingular  chara^er,  who  was  buried  in  this  place  in  1772, 
named  Ruii'el,  and  who  had  paifed  for  a  female :  from  this 
difguife,  his  age  could  not  be  precifely  afcertained,  but  ac- 
cording to  his  own  account  he  was  108. 

On  Lime  Common,  in  Streatham  pari(h,  in  1660,  a  fpring 
was  difcovered  of  a  mild  cathartic  quality ;  the  water  from 
which  was  fent  in  large  quantities  to  fume  of  the  hofpitals  in 
LfOndon.  This  parifh  was,  in  181 1,  computed  to  contain 
440  houfes,  and  2729  inhabitants. — Beauties  of  England 
and  Wales,  vol.  xiv    Surrey,  by  F.  Shoberl. 

STREBERNICH,  a  town  of  European  Turkey,  in 
the  fangiacat  of  Bofnia,  anciently  called  "  Argentma," 
from  the  iilver-mines  found  in  its  vicinity ;  70  miles  W. 
of  Belgrade. 

STREBLUS,  in  Botany,  r^tSkfUf  ivnftej  or  %igzaf,  in 
allufion  to  the  diflorted  branches. — Loureir.  Cochinch. 
614.     Clafs  and  order,  Dioecia  Tetrandria.     Nat.  Ord.  •  .  . 

Gen.  Ch.  Male,  Co/.  Ferianth  of  four  ovate,  concave, 
fpreading  leaves.  Cw.  none.  Stam.  Filament  four,  zig- 
zag, longer  than  the  calyx ;  anthers  roundifh,  of  two 
€ew. 

Female,  on  a  feparate  plant,  Cal.  as  in  tlie  male,  per- 
manent. C«r.  none.  Ptft.  Germen  fuperior,  roundifh; 
ftyle  loncs  deeply  divided  into  two  branches;  ftigmas 
fimple*  Pericn  Berry  roundiih,  two-lobed,  of  two  cells. 
Sim  ovate,  folitary. 

Eff.  Ch.  Male,  Calyx  of  four  leaves.  Corolla  none. 
Stamens  longer  than  the  calyx. 

Female,  Calyx  of  four  leaves,  inferior.  Corolla  none. 
Style  deeply  cloven.     Berry  of  two  cells.     Seeds  folitary. 

Obf.  Loureiro  calls  the  berry  itfelf  moii^/^mia.  Perhaps 
one  of  the  cells  is  always  abortive. 

I.  S.  ajher.  Cay  Deo  Juoi  of  the  Cochinchinefe. — Leaves 
ovate,  entire,  rough.— Native  of  mountainous  woods  in 
Cochinchina.  A  large  treet  with  remarkably  twilled,  fpread- 
ing branches,  the  ultimate  ones  very  (hort.  Leaves  alternate. 
Male  Jbtuers '\n  numerous,  fcattered,  fmall,  ftalked  heads  s 
JamaU  ones  folitary,  fcattered,  on  iimple  ftalks. 

a.  S.  coriaius*  Tfinr  Xu  of  the  Cbinefe.— Leaves  heart- 
ihaped,  ferrated,  ribbed.—- Found  about  Canton«  in  China. 
A  middle-iized  tree,  with  fpreading  branches*  Leaves  alter- 
nate, acute.  Male  tree  with  numerous,  fmsJl,  fimple,  coni- 
cal, lateral  cluficrs.  Filaments  Battifh.  jinthers  fpiral.  Fe- 
male  tree  not  obferved  by  the  author.  We  have  no  know- 
ledge of  this  genus,  but  from  the  above  defcription. 

STREET  and  Road  Dung,  in  jigriculture,  the  mixture 
of  animal  and  vegetable  matters,  fcraped  and  fweeped  up 
from  the  ftreets  of  large  towns,  and  the  roads  in  different 
places,  which  is  found  to  be  excellent  as  a  manure.  See 
Manure. 

Stbset  SoU,  the  mixture  of  earthy  fcrapings  collected 
from  ftreets  and  employed  as  manure.  In  the  Correded  Ac- 
count of  the  Agriculture  of  Gloucefterfliire,  this  ie  faid  to 
be  a  moft  valuable  manure,  and  now  as  eagerly  fought  for 
ther«,  for  the  purpofes  of  the  farm,  as  it  was  formerly  ne- 

gkaed. 

This  fort  of  fubftance,  as  manure,  may  often  be  moft  be- 
aeficially  made  ufe  of  for  grain-crops,  efpecially  when  inti- 
mately blended  with  good  rich  matters  Ki  the  mould  kind, 
in  addition  to  thofe  already  contained. 
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STREHAJA,  in  Geography,  a  town  of  Walachia ;  18 
miles  E.  of  Czernitz. 

STREHLA,  a  town  of  Saxony,  in  the  marggravate  of 
Mciffen,  on  the  Elbe  ;  14  miles  N.  W.  of  Meiffen. 

STREHLEN,  a  town  of  Sileiia,  in  the  principality  of 
Brieg ;  16  miles  W.S.W.  of  Brieg. 

STREIDORFF,  a  town  of  Auftriaj  5  miles  S.S.W. 
of  Ehmfprunn. 

STREIGHT.    See  Straight. 

STREIN,  or  Strinius,  in  Biography,  an  Auftrian 
baron,  with  the  title  Von  Schwartzenau,  was  bom  about  the 
year  1538.  The  firft  obje£l  of  his  attention  was  jurifpni- 
dence ;  but  afterwards,  under  the  care  of  Francis  Hotman,  he 
profecuted  the  ftudy  of  Roman  antiquities  with  ijach  affi- 
duity  and  fuccefs,  that  in  the  twentieth  year  of  his  age  he 
compofed  a  work  <<  De  Gentibus  et  Famihls  Romano, 
rum,"  which  was  publifhed  at  Paris  in  1599,  fol.  by  Henry 
Stephens  ;  and  <<  Stemmata  Gentium  et  Romanarum  Fami- 
liarum/'  inferted  in  the  7th  volume  of  "  Gnevii  Thefaurus 
Rom.  Ant."  He  alfo  wrote  **  Commentarius  de  Rob.  Bel- 
larmini  Scriptis  atque  Libris,"  and  publifhed,  without  hia^ 
name,  "  A  Defence  of  the  Freedom  of  the  Sutes  of  Hoi. 
land. "  He  died  at  Vienna,  accordbg  to  De  Thou,  in  1 60 x» 
but,  as  Baillet  fays,  in  1600.  He  was  a  decided  and  fteady 
friend  to  the  Proteftant  communion.     Gen.  Biog. 

STREITBERG,  in  Geograthj,  a  town  of  Auftria;  12 
miles  S.S.W.  of  Ebenfurth. — ^Alfo,  a  town  of  Germany, 
in  the  principality  of  Culmbach,  infulated  in  Bamberg  ; 
30  miles  S.W.  of  Bareuth.  N.  lat.  49^  49'.  E.  long. 
11^  10'.  ^ 

STREITDORF,  a  town  of  Auftria ;  8  mUes  N.  of  Kom 
Neuburg. 

STREITFORT,  a  town  of  Tranfdvania ;  13  milet 
N.N.E.  of  Fogaras. 

STRELEN,  a  town  of  Saxony,  in  the  marggravate  of 
Meiffen  ;  15  miles  N.  of  Meiffen, 

STRELITZ,  Great  StreStz,  or  /^W/io  Strxlcze,  a  town 
of  Sileiia,  and  capital  of  a  circle,  in  the  principality  of  Op- 
pelnj  14  miles  S.E.  of  Oppeln.  N.  lat.  50**  27'.  E.  long. 
17°  15'. 

Strblitz,  or  Old  Strelitz,  a  town  of  the  duchy  of  Meck- 
lenburg, fituated  in  a  marihy  diftrid  ;  founded  by  Otho  and 
Ulrich,  counts  of  Furftenberg,  in  the  year  1329,  and  en- 
tirely deftroyed  by  fire  in  1575  and  1676.  Duke  Adolphus 
Frederick  redded  here,  but  when  his  palace  was  burnt  down, 
in  1712,  he  built  another  in  the  vicinity,  at  a  place  called 
**  Glienke,''  and  in  1733  founded  a  town  adjoining  to  it, 
under  the  name  of  <<  New  Strelitz,''  fuppofing  that  in 
time  it  would  be  fo  enlarged,  that  Old  and  New  StrelitK 
would  become  one  place.  Strelitz  gives  name  to  one  branch 
of  the  houfe  of  Mecklenburg,  caSed  Mecklenburg-Stre- 
litz  ;  50  miles  W.  of  Stettin.  N.  lat.  53^22'.  £.  long^ 
13^  18'. 

Strelitz,  Little,  a  town  of  Silefia,  in  the  principality  of 
Oppeln  ;   14  miles  S.  of  Oppeln. 

Strelitz,  a  town  of  Scotland,  in  the  county  of  Perth, 
built  in  1763,  for  foldiers  difcharged  after  the  German  war ; 
10  miles  N.  of  Perth. 

STRELITZIA,  in  Botany,  was  fo  named  by  fir  Jofeph 
Banks  and  the  late  Mr.  Aiton,  as  a  juft  tribute  of  refped  to 
the  botanical  zeal  and  knowledge  of  the  prefent  queen  of 
Great  Britain,  a  princefs  of  the  houfe  of  Mecklenburg-Stre- 
litz.  Few  perfonages  of  fo  elevated  a  rank  have  ever  loved 
the  ftudy  of  nature  more,  or  cultivated  it  fo  deeply.  See  the 
conclufion  of  the  article  Liohtfoot. — Ait.  Hort.  Kew. 
ed.  I.  V.  I.  285.  ed.  2.  v.  2.  54.  Schreb.  Gen.  796.  Willd. 
Sp.  PL  V.  I.   1189.      Mart.  MilL  Did.  v.  4.      Thunb. 

U  u  2  Prodr. 
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Prodr.  45.— Clafs  and  order^  PaiUmdrta  Monogyma*     Nat. 
Ord.  Mufs^  Juff. 

Gven.  Ch.  Cal.  Common  Sheath  inferior^  of  one  leaf9 
channelled,  pointed^  widely  fpreadingy  many-flowered ;  par* 
tialonefl  lanceolate,  ihorterthan  the  flowers*  Perianth  none. 
Cor.  fuperior,  irregular,  of  three  lanceolate,  acute  petals  } 
the  lowermoft  boat-ihaped  \  two  upper  ones  bluntly  keeled. 
Ne^ary  of  three  leaves ;  the  two  longeit  equau,  rather 
ihorter  than  the  petals,  broad  at  the  bafe,  then  tapering, 
with  a  folded  wavy  border,  embracing  the  ftamens  and  fl:yle, 
half  arrow-fliaped  towards  the  top,  with  a  thick  dorfal  ap« 

Eendage;  the  third  leaf  much  fliorter,  ovate,  compreffed, 
eeled.  Stam*  Filaments  ^^e^  inferted  into  the  receptacle, 
thread-fliaped,  three  of  them  embraced  by  one  leaf  of  the 
nedbiry,  two  by  the  others  ;  anthers  terminal,  linear,  ere6l, 
parallel,  about  as  long  as  their  filaments,  concealed  in  the 
nedary.  Pi/l,  Germen  below  the  corolla,  oblong,  bluntly 
triangular  ;  ftyle  thread-fhaped,  the  length  of  the  ftamens  \ 
ftigmaa  three,  awUfliaped,  riOng  above  the  ne6^ary,  ere£l, 
glued  together  in  an  early  ftate.  Perie,  Capfule  woodyy 
oblong,  flightly  triangular,  obtufe,  of  three  cells  and  three 
valves,  the  partitions  from  the  centre  of  each  valve.  Seedi 
nnmerousy  nearly  globofe,  hairy,  ranged  in  two  rows  along 
each  partition. 

EiT.  Ch.  Sheaths  general  and  partial.  Perianth  none. 
Petals  three.  Ne^kiry  of  three  leaves,  enfolding  the  Ita- 
mena  and  piftil.  Caplule  inferior,  of  three  cells,  with  many 
Cecdt. 

1.  S.  angufia.  Great  White  Strelitzia.  Thunb.  Prodr. 
4J.  Willd.  n.  2.  Ait.  n.  i.  (Heliconia  alba ;  Linn. 
Suppl.  157.) — Flower-ftalk  half  the  length  of  the  foot- 
ftalksy  which  are  fcarcely  twice  the  len^^tti  of  the  oblong 
ere^  leaves.— Native  of  the  Cape  of  Good  Hope,  from 
whence  it  wac  brought  to  Kew  by  Mr.  Maflbn  in  I79i. 
It  flowers  in  the  ttove,  from  February  to  May.  The  root 
ia  perennial,  with  long  and  thick  fibres.  Leaves  radical, 
about  fix  feet  long,  refembling  tho.fe  of  a  Mufa^  Flowers 
white,  bearing  but  a  f mall  proportion  to 'the  magnificent 
foliage. 

Though  this  is  what  the  younger  Linnaeus  meant  by  He-- 
tuoma  away  his  fpecific  chara^er  is  erroneous,  and  the  fy- 
nonvm  of  RumphiuSi  belongs  to  a  fpecies  of  Heiiconia^  not 
well  afcertained. 

2.  S.  Regmm.  Canna*leaved  Strelitzia.  Ait.  ed.  i.  n.  i. 
t.  2.  ed.  2.  n.  2.  Willd.  n.  i.  Redout.  Liliac.  t.  77,  78. 
Curt.  Mag.  t.  119,  lae.  Andr.  Repof.  t.  432.  (S.  ova- 
ta  ;  Ait.  n.  j.  Heliconia  Bihai ;  J.  Mill.  Ic.  t.  5,  6.) — 
Leaves  ovate,  not  one-third  the  length  of  their  footftaiks, 
which  are  nearly  as  lone  as  the  flower- (talk. 

fi*  S.  anguftifolia  \  Ait.  n.  5. — Flower-ftalk,  as  well  as 
the  footftalks,  feven  times  as  long  as  the  lanceolate  leaves. 

y.  S.  parvifolia  j  Ait.  n.  6. — 'Flower-ftalk,  ae  well  as  the 
footftalks,  twenty  times  as  long  sis  the  linear-lanceolate 
leaves. 

Native  of  the  Cape  of  Good  Hope,  flowering  in  our  ftoves 
in  the  fprin^.  Sir  Jofeph  Banks,  who  has  for  nearly  fifty 
years  b«en  mdefatigable  in  enriching  the  gardens  6f  this 
country,  is  recorded  as  having  introduced  this  fuperb  flower 
m  I773.  Its  habit  refe'mbles  a  Mufa  or  Cannae  except  in 
the  want  of  zjiem.  The  leaws  are  imooth,  rigid,  and  cori- 
aceous, ered,  on  long,  ftraight,  ftout,  nearly  cyhndrical, 
fmooth,  nidicaXfoctJlmksy  fheathing  at  the  bafe.  The  form 
of  the  lutf  itfelf  ia  ufuaUy  ovate,  acute,  entire ;  wavy  or 
crifped  at  the  bafe,  efpecially  on  one  fide ;  fumifhed  with  a 
ftrong  mid*rib,  which  fends  off  feveral  fimple,  oblique,  pa- 
rallel, tranfverfe  veins.  Sbeaibs  one  or  two,  at  the  top  of 
the  cylindrical,  irn^k  Jlower^ali,  nearly  kori«)Btal|  thick 


and  rigid,  purplifh  and  thin  at  the  edges,  acute,  four  or  five 
inches  long,  each  containing  mznjjl^tfersf  which  expand  in 
fucceffion.  The  orange«coioured  petalsf  three  or  four  inches 
long,  are  ftrikingly  contrafted  with  the  blueifh-purple  ntC' 
tarty  both  together  compofing  one  of  the  moft  brilliantly 
coloured ^ow^/  in  nature. 

We  prefume  to  think  the  B.  ovata  of  Hort.  Kew.  does 
not  deferve  to  be  marked  as  even  a  variety,  nor  do  the  figures 
quoted  anfwer  to  the  chara&er.  The  anguBifoliot  recorded 
as  having  been  cultivated  by  the  marquis  of  Rockingham  in 
1778,  we  can  aver  to  be  a  mere  variety  of  the  Reguue.  If 
we  miftake  not,  it  was  given  to  the  marquis  by  Mr.  Bamber 
Gafcoyne.  Of  this  we  are  certain,  that  offsets  of  the  ori- 
ginal root,  in  the  ftoves  of  the  late  marchionefs,  where  for 
many  fucceflive  3rears  we  have  obferved  them,  grradually  di- 
minifliing  in  the  fize  and  breadth  of  their  kavesy  became  firft 
^.  angu/Hfoiiay  and  then  parvifolia^  of  Hort.  Kew.  Similar 
varieties  may  indeed  have  been  frefh  imported  from  the  Cape, 
but  this  does  not  prove  their  fpecific  difference.  In  fome 
ipecimens  the  Zrii/' dwindles  to  a  mere  point. 

J.  S,farino/a,  Meally-ftalked  Strelitzia.  Ait.  n«  4.— 
talk  rather  longer  than  the  footftalks,  «which  are  half  as 
long  again  as  the  oblong  leaves,  unequal  at  the  bafe.'' — ^Na- 
tive  of  the  Cape.  Flowering  in  the  ftoves  at  Kew  in  Febru- 
ary and  March.  It  was  introduced  by  fir  Jofeph  Banks  in 
1 79c.  With  this  we  are  unacquainted,  and  therefore  cannot 
preUirae  to  judge  how  far  it  is  fpecifically  diftind  firom  the 
foregoing. 

Strelitzia,  in  Gardemngy  affords  a  plant  of  the  herba- 
ceous, exotic,  perennial  kind,  of  which  the  fpecies  cultivated 
is  the  Canna-leaved  ftrelitzia  (S.  reginx.) 

Method  of  Culture. — Thefe  plants  are  raifed  from  feeds 
brought  from  their  native  fituation,  and  fown  in  pots  of  good 
fine  mould,  being  plunged  in  a  hot-bed  to  get  them  up  :  the 
plants,  when  of  fome  growth,  (hould  be  removed  into  fepa- 
rate  pots,  and  be  replunged  in  the  tan-pit  of  the  ftove ; 
afterwards,  when  the  plants  are  large,  they  fliould  have 
plenty  of  mould,  that  the  roots  may  be  extended  into  the 
rotten  tan,  and  in  that  way  render  them  more  ftrong  for 
blowing  their  flowers :  it  may  hkewife  fometimes  be  raifed 
from  the  roots,  when  they  are  fuffered  to  ftrike  in  the  above 
manner :  it  is  faid  to  fucceed  beft  in  the  dry  ftove  and 
confervatory  departments. 

This  is  highly  ornamental  among  ftove-plants. 

STREMjE),  in  Geography j  a  river  of  Brandenburg, 
which  runs  into  the  Havel,  4  miles  S.  of  Rathenow. 

STRENiE,  in  jintiquity^  new-years*  gifts  ;  prefenta  made 
out  of  refpedl  on  new-year's  day,  as  an  happy  augury 
for  the  enfuing  year. 

The  ancient  lawyers  derive  the  word  hence,  that  thefe 
prefents  were  only  given  viris  Jlrenuis  :  Symmachus  adds, 
that  the  ufe  of  them  was  firft  introduced  by  king  Tatius,  Ro- 
mulus's  colleague,  who  received  branches  of  vervain  gathered 
in  the  facred  grove  of  the  goddefs  Strenua,  as' a  happy  pre- 
fage  of  the  beginning  year. 

Anciently,  a  pound  of  gold  was  given  to  the  emperors 
every  new-year's  day,  by  way  of  ftrena.  Du-Cange  ob- 
fervesv  thzt^nnat  or  Jlrinnay  denoted  a  kind  of  tribute  whicli 
the  people  of  Dalitiatia  or  Croatia  paid  to  the  Venetians,  or 
to  the  kings  of  Hungary,  whom  they  obeyed  voluntarily. 

STREKBERG,  in  Geography^  a  town  of  Auftria ;  10 
miles  E.S.E.  of  Ens. 

STRENG,  a  river  of  Brandenburg,  which  runs  into  the 
Havel  at  Brandenburg. 

STRENGNAS,  or  Strenoenas,  a  town  of  Sweden, 
in  the  prorince  of  Sudermanland,  fituated  on  the  Msder 
lake  :  it  is  the  fee  of  a  bifliop,  and  has  a  celebrated  gymna- 
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fium,  or  feminarfy  founded  in  the  year  16261  by  Guftavtis 
Adolphus  ;  32  miles  W.  of  Stockholm.  N.  lat.  59^  20^ 
E.  lon^.  16^  55'; 

STRENGTH,  w,  force,  or  power. 
It  has  been  faid  that  the  ftrengths  of  different  animals  of 
the  fame  fpecies,  or  of  the  fame  animal  at  different  times, 
are  in  a  triplicate  proportion  of  the  quantities  of  the  mafs 
of  their  blood :  the  whole  ftrength  of  an  animal  bebg  the 
force  of  all  the  mufcles  taken  together ;  therefore,  what* 
ever  increafes  ftrencth,  increafes  the  force  of  all  the 
mufcles,  and  of  thofe  ferving  digeflion,  as  well  as  others. 
See  Muscle. 

Yet,  though  the  truth  of  this  obferration  be  allowed,  the 
quantity  of  olood  may  be  increafed  in  fuch  circumftances  as 
to  abate  the  ftrencrtb.  The  equilibrium  between  the  blood 
and  veffels  being  deftroyed,  wonderfully  leffens  the  ftrength. 
The  fudden  fuppreifion  of  perfpiration,  though  it  increafes 
the  quantity  of  the  blood,  as  it  muft  confiderably  do  fo,  by 
Sanflorius's  calculation,  yet  it  lelfens  the  ftrength;  be- 
caufe  the  retained  matter,  being  what  ought  to  be  evacu- 
ated, fo  alters  the  texture  of  the  blood,  as  to  make  it  unfit 
for  mufcular  motion.   ' 

Suppofe  the  increafe  of  quantity  to  be  conneded  with  an 
extraordinary  vifcidity,  the  quantity  of  fmall  feparable  parts 
decreafing  as  the  vifcidity  increafes,  the  quantity  of  animal 
fpirits  feparated  in  the  bnun  will  be  lefs ;  and  the  tenfion 
of  the  fibres  being  in  proportion  to  the  animal  fpirits  forced 
into  them,  they  will  not  be  able  to  counterpoiie  the  great 
we^ht  of  the  blood,  and  fo  the  ftrength  will  be  diminimed. 

^llini  proves,  that  if  the  blood  be  fo  vitiated  as  to  in- 
creafe or  diminifli  ftrength,  it  amounts  to  the  fame  as  if  the 
blood  were  in  a  natural  ftate,  but  its  quantity  increafed  or 
diminifhed  in  the  fame  proportion :  fo  that  the  blood,  when 
vitiated,  may  fo  impair  the  ftrength  of  the  mufcles,  as  even 
to  fpoil  digeftion ;  and  yet,  in  fome  cafes,  it  may  be  fo 
vitiated  as  to  help  digeftion,  and  increafe  ftrength. 

M.  de  la  Hire,  in  a  calculation  of  the  ftrength  of  a  man 
in  drawing  and  bearing,  (hews,  that  the  ftrength  of  an  or- 
dinary man  walking  in  an  horizontal  dire£kion,  and  with 
his  body  inclining  forwards,  is  only  equal  to  twenty-feven 
pounds  $  which  is  much  lefs  than  one  woul<)  have  ima- 
gined. 

He  adds,  that  this  force  would  be  much  greater,  if  the 
man  were  to  walk  backwards  ;  and  that  it  is  for  this  reafon, 
that  watermen  fetch  their  oars  from  before  backwards  :  and 
though,  he  obferves,  the  gondoliers  of  Venice  fetch  them 
the  contrary  way,  yet  this  is,  becaufe  they  choofe  to  lofe 
the  advantage  of  ftrength,  to  have  that  of  feeing  the  place 
they  are  going  to,  in  the  numerous  turns  and  canals  they 
there  meet  with. 

It  is  known  by  experience,  that  a  horfe  draws,  horizon- 
tally, as  much  as  (even  men  ;  confequently,  his  ftreng^th  will 
be  189  pounds.  A  horfe,  as  to  pufhing  forwards,  has  a  great 
advantage  over  a  man,  both  in  the  ftrength  of  its  mulcles, 
and  the  difpofition  of  the  whole  body ;  but  the  man  has 
the  advantage  ever  the  horfe  in  afcending.  M.  de  la  Hire 
ihews,  that  three  men,  laden  with  100  pounds  a-piece,  will 
a£cend  a  pretty  fteep  hill  with  more  eafe  and  expedition  than 
a  horfe  laden  with  300  pounds. 

Hakewell,  in  his  Apology,  p.  238,  furniihes  us  with 
abundance  of  inftances  of  extraordinary  ftrength. 

Strength  of  a  Sentence^  in  Grammar  and  Rhetoric^ 
denotes  fuch  a  difpofition  or  arrangement  of  the  feveral 
words  or  members,  as  fhall  bring  out  the  fenfe  to  the  beft 
advantage,  render  the  impreffion  which  the  period  is  de- 
figned  to  make  moft  full  and  complete,  and  give  every  word 
and  every  member  their  due  weight  and  force*    A  featencei 
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as  Dr.  Blair  obferves^  may  be  fofficientir  cfcir,  and  polcft 
the  requifite  compaftnefs  or  unity ;  and  yet»  by  fome  un* 
favourable  circumftanctf  in  its  ftru^ure,  it  may  iiil  in  that 
ftrength  or  livelinefs  of  impreffion,  vrhich  would  haie  been 
produced  by  a  more  happy  arrangement.  The  J!r/i  rule^ 
which  this  writer  gives,  for  promoting  the  ftrength  of  a 
fentence,  is  to  diveft  it  of  all  redundant  words  and  mem« 
bers.  The  fecmd  rule  is  to  attend  particularly  to  the  «fe 
of  copulatives,  relatives,  and  all  the  particles  employed  for 
tranfition  and  conne^on.  The  Mrd  rule  is  to  lUfpofe  of 
the  capital  word  or  words  in  that  part  of  the  fentenee  in 
which  they  will  nuke  the  fulleft  impreffion.  *Tht  fcmrth- 
rule  is  to  make  the  members  of  fentenoes  go  on  rifing  and 

f rowing  in  their  importance  above  one  another;  which 
ind  of  arrangement  is  called  a  c^max  (which  fee) :  in  other 
words,  a  weaker  affertion  or  propofition  fhould  never  ceme 
after  a  ftronger  one ;  and  when  a  fentence  confifts  of  two 
members,  the  longeft  ihould,  generally,  be  the  concludmg 
one.  The  fifth  rule  is  to  avoid  concluding  fentences  wita 
an  aidverb,  a  prepofition,  or  any  inconfiderable  word ;  be- 
caufe fuch  conclufiotts  are  always  enfeebling  and  degradiagw 
Befides  particles  and  pronouns,  any  phrafe,  which  exprdm 
a  circumftance  only,  always  brings  up  the  rear  of  a  fentence 
with  a  bad  grac«i  Another  rule,  relating  to  the  ftrengtk 
of  a  fentence,  is  this :  that,  in  the  members  of  a  fentencet 
when  two  things  are  compared  or  contrafted  to  each  other, 
where  either  a  refemblance  or  an  oppofition  it  intended  to 
be  expreffed,  fome  refemblance  in  the  language  and  con« 
ftru6iion  fhonld  be  preferred ;  for  when  the  mings  them* 
felves  correfpond  to  each  other,  we  naturally  expeS  to  find 
the  words  correfponding  too.  We  might  here  add,  that 
the  found,  harmony,  and  eafy  flow  of  the  words  and  mem^ 
bers  of  fentences,  contribute  to  promote  their  ftrength  and 
effe^.  This  rule  comprehends  the  choice  of  words,  and 
their  arrangement ;  the  order  and  difpofition  of  the  mem« 
bers,  the  cadence  or  clofe  of  fentencef,  and  the  found  of 
words  as  adapted  to  their  fignification.  For  the  illuftration 
and  application  of  thefe  rules,  we  refer  to  Blair's  Le6^ures» 
vol.  i.  and  Murray's  Grammar,  vol.  i.  See  Style  and 
Numbers* 

Strength  and  Strefi  of  Materially  in  Meehamcti  is 'a 
fubje^  of  very  confiderable  importance,  and  one  which,  of 
all  the  branches  of  this  ufeful  fcience,  is  the  leaft  under* 
ftood.  We  have,  indeed,  two  or  three  diftind  theories  by 
different  authors,  for  eftimatin?  the  ftrengrth  of  beams,  and 
other  materials,  according  as  they  are  placed  in  this  or  that 
pofition ;  but  it  unfortunately  nappens  that  we  owe  all 
thefe  theories  to  men  who  have  not  themfelyes  made  anj 
experiments,  and  have,  therefore*  no  better  foundation  than 
mere  hypothefis,  and  confequently  are  not  only  difcordant 
amongft  each  other,  but  totally  at  variance  with  prac- 
tical refults.  The  authors  to  whom  we  more  parti- 
cularly  allude  in  this  place,  are  Galileo,  James  Bernoulli, 
Leibnitz,  Euler,  and  Lamnge;  names  certainly  of  the 
firft  eminence  as  philofophical  mathematicians,  and  whofe 
refpe^ve  inveftigations,  while  we  only  contemplate  tho 
analytical  procefles  of  them,  are  highly  honourable  to  the 
genius  and  talents  of  their  authors :  but  when  we  confider 
them  with  reference  to  their  praftical  application,  we  are 
obliged  to  admit  that  they  are  almoft  entirely  ufelefs.  Had 
the  materials  the  properties  thefe  authors  fuppofe,  vis* 
were  they  perfeAly  elaftic  in  one  cafe,  or  pertraly  rigid 
and  incompreffible  in  another,  then  we  fliould  doubtlefs  mid 
the  refults  fuch  as  have  been  deduced ;  but  we  know  that, 
pradically,  none  of  thefe  properties  are  fouild  to  have 
place.  We  know  of  no  bodies  either  perfedly  hard,  or 
perfeAly  elaiHc ;  we  know  of  no  bodies  that  are  either 

wholly 


STRENGTH  OF  MATERIALS. 


wholly  ihtompreffible,  or  inextenfible;  and}  confequently» 
of  none  to  which  thefe  theoriet  will  apply:  being  each 
founded  vpon  fome  hypothefis>  which  neceflarily  involves 
one  or  other  of  thefe  principles  as  their  bafes. 

There  is,  however,  another  clafs  of  men  to  whom  we  are 
indebted  for  many  varied  experiments ;  but  not  one  of  them» 
we  believe,  has  ever  attempted  to  eftabhih  any  theory,  as 
founded  upon  the  fafis  which  thefe  experiments  have  efta- 
bliihed.  Of  the  latter  clafs  are  more  particularly  to  be  dif- 
tinguiihed  Mariotte,  Parent,  Belidor,  Mufchenbroeck,  afid 
Buffon,  particularly  the  latter,  who,  with  Du  Hamel,  was 
employed  by  the  French  government  in  making  experiments 
on  a  very  confiderable  fcale ;  but  unfortunately  M.  Buffon 
conduced  them  rather  as  a  natural  philofopher  than  as  a 
mathematician,  and,  therefore,  did  not  deduce  from  them 
thofe  ufeful  pra£iical  refults,  which  might  a  priori  have 
been  expeded.  Our  countryman,  Emerfon,  alfo  made 
fome  experiments  on  the  ftrength  of  various  materials ;  but 
little  confidence  is,  we  believe,  to  be  placed  on  his  deter- 
minations. They  appear  to  have  been  made  in  too  grrofs  a 
manner  to  be  at  all  depended  upon,  to  form  the  ground- 
work of  any  calculations ;  as,  in  fome  cafes,  they  nearly 
double  the  ftrength  which  has  been  found  by  other  and 
more  accurate  experiments ;  while,  in  feme,  they  make  it 
not  more  than  half.  Thus,  Emerfon  fays,  that  a  piece  of 
oak,,  a  yard  long  and  an  inch  fquare,  when  fupported  at  its 
two  ends,  bore,  before  breaking,  330  pounds;  whereas 
Belidor  makes  the  ftrength  only  187  pounds ;  and  we  have 
repeated  the  experiments  on  feveral  pieces  of  oak  of  the 
fame  dimenfion,  and  have  found  a  very  accurate  agrreement 
between  them,  and  the  mean  given  by  the  latter  author, 
«f9s.  187  pounds.  The  dire^  itrength  of  cohefion  of  the 
different  woods  given  by  Mufchenbroeck  and  Emerfon  are 
alfo  much  at  variance  with  each  other ;  and  though  we 
ought  not  perhaps,  in  fuch  a  cafe,  to  give  our  entire  con- 
fidence to  either,  yet  the  care  Mufchenbroeck  appears 
to  have  taken,  and  the  minutenefs  vritb  which  he  describes 
the  procefles  he  employed,  cannot  but  incline  us  to  adopt 
his  refults,  in  preference  to  Emerfon's,  till  fome  farther 
experiments  have  been  made,  that,  from  their  number  and 
accuracy,  may  infpire  us  with  greater  confidence.  Such  a 
courfe  of  experiments  is  now  carrying  on  at  the  Royal 
Military  Academy,  Woolwich,  by  Mr.  Barlow  of  that 
inHitution ;  and  as  nothing  will  doubtlefs  there  be  wanting 
to  render  the  courfe  complete,  either  with  regard  to  the 
feledion  of  proper  woods,  or  the  accuracy  of  the  work- 
man (hip  that  may  be  required^  the  pubhcation  of  them 
will  doubtlefs  be  very  interefting,  as  the  means  of  fupply- 
in^  a  gpreat  defideratum  amongft  the  fcientific  engineers  of 
this  country.  «  This  fubjeft,"  fays  Dr.  Robifon,  "  is  of 
fo  much  importance,  that  in  a  nation  fo  eminent  as  this  for 
invention  anid  ingenuity  in  every  fpecies  of  manufadures, 
and  in  particular  fo  diftinguifhed  for  its  improvements  in 
machinery  of  every  kind,  it  is  fomewhat  fingular  that  no 
writer  has  treated  of  it  in  the  detail,  which  its  importance 
and  difficulty  demand.  The  man  of  fcience,  who  viiits 
our  great  maoufafhories,  is  dehghted  with  the  ingenuity 
which  he  obferves  in  every  part,  the  innumerable  inventions 
which  come  even  from  the  individual  artifans,  and  the  deter- 
mined purpofe  of  improvement  and  refinement  which  he  fees 
ia  every  work-fhop.  Every  cotton-mill  appears  an  aca- 
demy of  mechanical  fcience;  and  mechanical  invention  is 
fpreading  from  thefe  fountains  over  the  whole  kingdom. 
But  the  philofopher  is  mortified  to  fee  this  ardent  fpirit  fo 
cramped  by  ignorance  of  principles,  and  many  of  thefe  ori- 
ginal aud  bnlliant  thoughts  obfcured  and  clogged  with 
needlefs  and  even  bui^ful  additions,  and  a  complication  of 
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machinery  which  checks  improvement,  even  by  its  appear* 
ance  of  ingenuity.  There  is  nothing  in  which  this  want  of 
fcientific  education,  this  ignorance  of  principle,  is  fo  fire* 
quently  obferved,  as  in  the  injudicious  proportion  of  the 
parts  of  machines,  and  other  mechanical  ftruftures  ;  pro- 
portions and  forms  of  parts,  in  which  the  itrength  and  por- 
tion are  in  no  wife  regulated  by  the  ftrains  to  which  they 
are  expofed,  and  where  repeated  failures  have  been  the  only 
leflbns." 

Without  entering  here  upon  the  fubjeft  of  corpufcular 
attra£iion,  and  the  law  of  cohefioi(i  which  the  particles  of 
bodies  obferve,  according  to  their  different  arrangementSt 
a  topic  that  would  carry  us  far  beyond  the  limits  we  can 
aifign  to  this  article,  and  on  which,  after  all,  fo  little  fatif- 
fadory  information  is  to  be  expe^ed,  we  fhall  proceed  to 
examine  the  different  drains  to  which  a  body  may  be  ex- 
pofed,  and  its  tendency  to  refid  fra^ure,  according  to  its 
magnitude,  form,  and  pofition, 

A  piece  of  folid  matter  may  be  expofed  to  four  different 
kinds  of  ftrain,  viz, 

1.  It  may  be  torn  afunder  by  fome  force  applied  in  the 
diredioH  of  its  length ;  as  in  the  cafe  of  ropes,  ftretchers, 
king-pofls,  tie-beams,  &c. 

2.  It  may  alfo  be  crufhed  by  a  force  applied  in  the  direc- 
tion of  its  length;  as  in  the  cafe  of  pillars,  pofts>  ^d 
trufs-beams. 

3.  It  may  be  broken  acrofs  by  a  force  a&ing  perpendi* 
cularly  to  its  length  ;  as  in  joifts,  levers,  ^c^ 

4.  It  may  be  vrrencbed  or  twified  by  a  force  ading  in  a 
kind  of  circular  direfiion  at  the  extremity  of  a  lever,  or 
otherwife ;  as  in  the  cafe  of  the  axle  of  a  wheel,  the  nail  of 
a  prefs,  &c. 

On  the  (Urea  CoheRon  of  Bo&i.—Tht  firft  of  thefe  drains 
is  by  far  the  mod  fimple,  as  to  its  phyfical  operation; 
though  it  is  that  of  all  others,  perhaps,  that  comes  leaft 
under  the  confideration  of  a  mechanic  or  engineer;  and 
when  it  is  the  fubje£t  of  contemplation,  if  any  former  ex- 
periment can  be  had  recourfe  to,  it  is  fufficient  for  his  pur- 
pofe ;  as  no  poffible  caufe  can  be  aifigned,  nor  any  reafon 
offered,  for  fuppofing  but  that,  in  fuch  cafes,  the  ftrength 
varies  dire£dy  as  the  area  of  the  fe^on  of  fra&ure,  and  b 
totally  independent  of  the  length  or  pofition  ;  except,  in* 
deed,  fo  far  as  the  former  may  increafe  the  weight  or  force, 
when  the  body  is  fufpended  in  a  vertical  dire6tion,  or  in  any 
other  pofition  where  the  ^eight  of  the  body  itfelf  iocreafes 
the  force  applied.  AbftraAing  from  this,  every  part  is 
equally  liable  to  frafture,  being  throughout  firetched  by 
the  fame  force«  But  this  fuppofes  a  perfedi  uniformity  of 
corpufcular  a^on,  or  of  the  attradbion  of  cohefion,  wnich 
is  probably  not  the  cafe  in  any  body  in  nature ;  and,  there- 
fore, as  the  longeft  body,  may  be  fuppofed  to  offer  the 
greateff  diverfity  in  this  refpecl :  it  may  hence  happen  that 
the  longed  body  is  the  weaked,  and  it  is  probably  to  this 
circumdance  we  mud  attribute  the  popular  notion  of  our 
mechanics,  that  a  long  rope  is  eafier  brol^en  than  a  (horter 
one  of  equal  quality  and  thicknefs.  It  is  a  h6t  perhaps 
drawn  from  experience,  but  it  is  one  which  cannot  be  intro« 
duced  into  the  fcience  of  mechanics ;  for  we  mud  there 
fuppofe  the  body  of  uniform  texture,  and  draw  all  our  in- 
ferences from  that  fource ;  and  this  obvioufly  leads  us  to 
the  above  conclufion,  viz*  the  Jirenpb  of  hodies^  expofed  /v 
firams  in  the  direaion  of  their  lengthy  is  direSly  proportionate 
to  their  tranfverfe  areOt  ^whatever  may  he  their  Jigwre^  kngtht 
or  pofition* 

As  to  the  irregularities  to  which  we  have  above  alluded, 
they  doubtlefs  arife  from  a  thoufand  circumdances,  with 
which  we  are  wholly  unacquainted ;  in  metals,  it  depends 

upon 
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^^tKpon  ttietr  mirity»  the  heat  at  which  they  are  melted^  the 
moulds  in  wnich  they  are  cafty  the  manner  in  which  they  are 
felt  to  cool*  and  many  others,  which  totally  efcape  our  ob- 
ferration,  fince  they  produce  different  degrees  of  cohefion 
between  particles,  which>  as  far  as  our  obfervation  can  ex- 
tend>  are  circum (lanced  in  every  refpe6k  in  the  fame  naannery 
being  all  blended  in  one  xnafs,  and  undiftinguifhable  the  one 
from  the  other. 

It  has  been  afcertained  from  experiment,  that  by  forcing 
m  fnetal,  or  by  frequently  drawing  it  through  a  fmall  hole  in 
a  fteel-plate,  its  cohefion  w  conuderably  increafed ;  a  fa6^ 
which,  though  it  feems  to  have  excited  fome  aftoniihment, 
appears  to  us  to  be  perfedUj  reconcileable  with  what  might 
m  priori  have  been  expe6ked  from  the  increafed  denfity  which 
this  operation  is  known  to  produce.  Admitting  the  particles 
to  be  placed  at  equal  diftances  from  each  other,  after  wire- 
drawing or  forging,  as  we  fuppofe  them  to  be  before,  their 
lateral  diftances  will  decreafe  as  the  cube  root  of  their  den- 
fitieSf  and  confequently  the  number  that  are  brought  in  con- 
ta£^  in  equal  fedions,  are  as  the  4d  power  of  the  denfity  ; 
the  ftrength,  therefore,  ought  to  vary  in  the  fame  ratio :  as  to 
the  diftances  in  the  direction  of  the  length,  we  do  not  con- 
ceive that  it  increafes  the  ftrength;  it  may  render  the  fub- 
ftance  lefs  liable  to  rupture  in  the  firll  inftance ;  but  if,  as  in 
all  probability  is  the  cafe,  the  particles  are  ultimately  re- 
moved to  a  greater  diftance  before  the  fraflure  takes  place, 
the  fame  ultimate  force  will  be  requifite  to  feparate  the  parts, 
however  dofe  the  conta^  might  be  in  the  original  ftate  of 
the  body ;  that  is,  when  firft  fubmitted  to  the  experiment. 

We  are  unacquainted  with  the  real  increafe  of  denfity  tliat 
may  be  obtained  by  the  procefl'es  above  alluded  to;  and 
more  particularly  with  the  lateral  aj^proach  of  the  particles, 
which  may  be  greater  than  would  arife  from  a  uniform  dif- 
tribution  of  them ;  and  are  therefore  unable  to  fay  how  far 
\  the  increafed  ilrength  agrees  with  what  we  have  hinted  may 
aiife  from  the  iocreafea  contiguity  of  the  particles.  Lead, 
which  is  faid  to  become  rarer  by  wire-drawing,  has  its  co- 
hefion tripled  ;  gold,  filver,  and  brafs,  have  alfo  their  cohefion 
nearly  tripled  ;  and  copper  and  iron  have  theirs  more  than 
doubled.  How  far  thefe  fa£^s  can  be  fatisfa^orily  explained 
by  the  greater  contiguity  of  the  particles  laterally,  we  cannot 
pretend  to  fay,  but  it  certainly  will  account  for  a  confi- 
derable  part  of  the  increafed  ftrength. 

Experiments  on  the  diredl  cohefion  of  all  bodies,  and  par- 
ticularly metals,  are  attended  with  confiderable  difficulty,  in 
coofequence  of  the  enormous  weights  that  are  requifite  for 
producing  reparation  in  bars  of  any  confiderable  dimenfion  : 
we  have,  ho>\*ever,  a  few  refults  of  this  kind,  which  we  owe 
to  Mufchenbroeck,  and  other  experimentalifts,  the  principal 
of  which  are  contained  in  the  annexed  table^  all  reduced  to 
the  fe^on  of  a  fquare  inch* 
Metak. 

Goldcaft  

Silver  caft  ..-•.. 


f  Japan 

IBarbary 
Hungary 
Anglefea 
Sweden 


{ 


Iron  caft 


Iron-bar 


{Ordinary 
Stirian 
Beft  Swediih  and  Ruffian 
Horie^nailB 


{ 


LbK 
20,000 

24,000 
40,000 
43,000 

22,000 
31*000 

34»ooo 
S7»ooo 
42,000 
59,000 
65,000 
78,000 
84,000 


Steel-bar 


Tin  caft 


f  Soft 

-}  Razor-tempered 
Malacca 
Banca 
Block     - 
£ngli(h  block  - 
(.Englifh  grain  - 
Lead  caft      •         •        .        . 
Regulus  of  antimony     - 
Zinc    -         •         •         .         • 
Bifmuth       -         -         •         . 


120,000 
150,000 

3>6oo 
3>8oo 
5,200 
6,500 
860 
1,000 
2,600 
2,900 

It  is  very  remarkable,  that  almoft  all  mixtures  of  metals 
are  ftronger,  or  more  tenacious,  than  the  metals  tllemfelves, 
much  depending  upon  the  proportion  of  the  ingredients,  and 
thefe  proportions  are  different  in  different  metals.  The  fol- 
lowing are  fome  of  tbofe  which  Mufchenbroeck  afferts  to 
produce  the  grreateft  Itrength. 

Lb«. 

28,000 
50,000 
48,500 
41,000 
41,000 
57  f  000 
60,000 


Two  parts  of  gold  with  one  of  filver 

Five  parts  of  gold  with  one  of  copper     - 

Five  parts  of  filver  with  one  of  copper  - 

Four  parts  of  filver  with  one  of  tin  - 

Six  parts  of  copper  with  one  of  tin 

Five  parts  of  Japan  copper  with  one  of  Banca  tin 

Six  parts  of  Chili  copper  with  one  of  Malacca  tin 

Six  parts  of  Swedifti  copper  with  one  of  Malacca  tin  64,000 

Brafs  confifting  of  an  unknown  proportion  of  zinc  ) 

and  copper        -..---     J 
Three  parts  of  block-tin  with  one  of  lead 
Eight  parts  of  block-tin  with  one  of  zinc 
Four  parts  of  Malacca  tin  with  one  of  regulus  of ) 

antimony  --.---     J 

Eight  parts  of  lead  with  one  of  zinc 
Four  parts  of  tin  with  one  of  lead,  and  one  of  1 


zinc 


51,000 

10,200 
10,000 

1 2,0CO 

4,500 
13,000 


Thefe  refults  are  very  ufeful,  provided  they  could  be  fe- 
curely  depended  upon  ;  but  we  could  wifh  to  fee  fimilar  ex- 
periments repeated  by  other  philofophers  :  not  that  we  wifh 
to  undervalue  the  labour?  of  Mufchenbroeck,  to  whom  the 
arts  are  much  indebted  for  many  valuable  dedudions,  but  fo 
much  irregularity  takes  place  in  experiments  of  this  kind, 
that  it  is  only  in  a  multiplicity  of  them,  complete  accuracy, 
or  even  an  approach  towards  it,  is  to  be  obtained. 

The  gun-founder  might  derive  confiderable  information 
from  a  well-dire6ted  courfe  of  experiments  of  this  kind,  as 
well  as  the  plumber  and  engineer  :  it  appears  from  the  above, 
that  a  mixture  of  copper,  whofe  ftrength  does  not  exceed 
37,000 lbs.,  with  tin,  whofe  ftrength  is  6000 lbs.,  a  mixture  is 
produced,  whofe  ftrength  is  from  6o,ooolbs.  to  64,000  lbs.,  at 
the  fame  time  that  it  is  harder,  and  eafier  wrought :  and  as  to 
the  objeflion  that  has  been  advanced  againft  it,  of  being  more 
fufible,  we  fufpedi  it  is  nothing  mure  than  a  falfe  idea  arifing 
out  of  a  very  common  error,  that  field-ordnance  is  liable  to  , 
become  fufible  with  rapid  firing  :  we  have  been  informed  by 
very  experienced  artillery  officers,  that  nothing  of  this  kind 
ever  happened,  the  damage  which  the  piece  fuUains  at  the 
muzzle  being  merely  due  to  the  rubbing  and  knocking  of  the 
ball  in  its  pafTage  out  of  the  gun. 

Having  faid  thus  much  with  regard  toi:he  direA  cohefion 
of  metals,  we  mutt  now  attend  to  another  very  important 
fubjedt ;  vix.  the  ftrength  of  timber. 

The  cohefion  here  is  probably  of  a  very  different  kind,  and 
fubjedt  even  to  nuMre  inequalities  than  that  of  metals  ;  much 
depends  upon  the  foil  where  the  tree  grows,  and  a  confider- 
able difference  is  found  between  di&rQat  parts  of  the  fame 

trees 
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tree;  v».  whetber  it  comet  from  near  the  root,  or  thetop, 
or  from  the  middle  or  fidet ;  and  even  whether  it  grew  on 
the  north  or  fouth  fide. 

I.  The  wood  immediately  furrounding  the  pith  or  heart  of 
ai  tree^  it  faid  by  fome  to  be  the  weakeC  particubrly  if  the 
tree  is  old ;  otaerst  efpecially  Buffon*  aifert  the  contrary  ; 
the  faft  probably  is^  that  up  to  a  certain  age  it  is  ftrongeit 
ait  the  hearty  but  that  afterwards  thefe  parts  become  weaker, 
or  begm  firft  to  feel  that  decay  which  ultimately  pervades  the 
whole.  In  many  experiments  which  we  have  made>  we  have 
always  obferved  that  the  heavieft  pieces  (and  there  is  a  very 
conliderable  difference  in  thisrefpe£l  in  different  parts  of  the 
fiune  tree)  are  the  ftrongeft ;  and,  generally  fpeaking,  the 

1>art  neareft  the  centre  and  towards  tke  root  has  the  greated 
pecific  gravity. 

a.  The  wood  of  the  north  fide  of  all  trees  in  our  climates 
it  faid  to  be  weadcer  than  that  of  the  fouth»  and  the  fouth* 
eaft  fide  the  fbongeft :  we  are,  however,  much  inclined  to 
doubt  the  fad,  as  it  relates  to  forefl-trees.  In  trees  parti- 
cularly fituated,  with  regard  to  expofure  on  one  part  more 
than  another,  fomething  of  the  kind  may  have  place ;  but 
trees  in  a  foreft,  which  experience  very  little  difference  in 
this  refped,  we  are  inclined  to  think,  from  fome  obfervations, 
have  but  little  difference  of  ftrength  depending  upon  their 
northern  or  fouthem  diredion.  It  is  true,  generally,  that 
that  wood  is  the  ftrongeft  whofe  annual  plates  are  thickeft,  the 
ligneous  fibres  being  ftronger  than  the  trachea,  or  air-veffels  ) 
and,  therefore,  the  more  of  the  fibrous  parts  there  are  con« 
tained  in  any  nven  dimenfion,  the  greater  is  the  fbreneth  : 
but  this  is  nuicb  more  obvious  in  fome  woods  than  in  others, 
and  moft  of  all,  perhaps,  in  afh,  in  which  we  have  feen  a 
ver^r  remarkable  difference  in  this  refpe£i.  In  very  dofe- 
grained  wood  it  is  fcarcely  perceptible. 

The  only  author  who  has  enabled  us  to  judge  of  the  accu- 
racy of  his  experiments  is  Mufchenbroeck,  who  has  defcribcd 
very  minutely  his  apparatus,  and  his  method  of  performing 
the  experiments.  The  pieces  he  employed  for  this  purpofe 
were  parallelepipedons,  cut  down  in  the  middle  to  ^th  of  an 
inch  ujuare,  or  -^th  of  an  inch  fe6iion.  Thefe  refults,  re- 
duced to  the  fe^on  of  a  fquare  inch,  are  as  follow : 


Locuft4ree 
Jujeb 
Beech  oak 
Orange 
Alder     . 
£hn        . 
Mulberry 
WiUow  . 
Afti 
Plum 
Elder      . 
Pomegranate   « 
Lemon   • 
Tamarind 
Fir 

Wahiut  - 
Pitch-pine 
Quince  - 
Cyprefs  - 
Poplar  * 
Cedar     - 


Lbs. 
20,100 
18,500 
17,300 
15,500 
1 3,900 
13,200 
12,500 
12,500 
12,000 
11,800 
10,000 

9>75Q 
9,250 

8,750 

8,130 
7,650 

^•750 
6,000 

5,500 

4,880 


Enerfon,  in  his  Mechanics,  gives  us  alfo  a  feries  of  refults, 
but  they  are  unlike  the  former,  as  they  do  not  exhibit  the 
utmoft  ftrength,  but  what  may  be  fafelv  fufpended  on  a 
fquare  inch ;  yet  a*  we  may  prefume  tnat  each  of  thofe 


weights  are  in  the  fame  proportion  to  the  greateft  ftrengtby 
they  ought  to  enable  us,  in  fome  meafure,  to  compare  the  le- 
lative  ftrengths  of  the  different  woods  given  by  theiie  two 
authors.     Emerfon's  table  is  as  follows ;  ««. 

LU. 
Oak,  box,  yew,  plum-tree  ....  7B50 
Elm,  afli,  beech  ...-•-  6070 
Walnut,  plum  -  -  -  -  •  •  53^ 
Red  fir,  holly,  elder,  plane,  crab  •  •  •  5000 
Cherry,  hazel  .--..-         4760 

Alder,  afh,  birch,  willow         ....        4^90 

With  regard  to  the  abfolute  refults  in  thefe  two  tablet,  we 
do  not,  in  courfe,  look  for  uniformity  ;  the  one  exhibitiag 
the  ultimate  ftrength,  and  the  other  the  weight  which  a  rod 
of  an  inch  fquare  may  fupport  with  fafety  :  but  in  the  rebr 
tive  ftreng^  of  the  different  woods,  fome  coincidence  might 
have  been  expe6^ed ;  we  find,  however,  confidermUe  dif- 
ference in  this  refped.  The  latter  author  gives  us  no  particu- 
lars, and  we  are  therefore  rather  inclined  to  give  the  preference 
to  the  former,  who  has  been  very  minute  in  nis  defcriptton,  as 
well  as  careful  in  making  the  experiments ;  yet  fome  fubfe- 

Suent  experimentalifts  have  not  been  able  to  find  equal 
irength :  thus  M.  Petit  fays,  on  the  authority  of  hit  own 
experiments,  and  thofe  of  M.  Parent,  that  the  utmoft 
ftrength  of  a  fquare  inch  of  oak  does  not  exceed  8640  lbs. ; 
whereas  Mufchenbroeck  makes  it  17,300  lbs. ;  and  we  muft 
add,  in  confirmation  of  the  former,  that  in  the  experiments  to 
which  we  have  before  adverted,  as  at  this  time  in  progrefs  at 
the  Royal  Military  Academy,  Woolwich,  the  ftrength  of  oak 
has  been  found  but  little  exceeding  9000  lbs. ;  the  fpecific 
gravity  of  it  being  774.  We  have  not  this  datum  in  either 
of  the  above  cafes ;  yet  we  conceive  it  to  be  a  very  import-* 
ant  one,  as  we  have  always  found  the  itrength  of  wood  of 
the  fame  kind,  to  depend  a  great  deal  upon  its  weight  or 
fpecific  gravity.  The  fame  experiments  give  for  the  ftrength 
of  a(h  1 7,000  lbs.,  and  fir  from  10,000  lbs.  to  13,000 Ibt.,  both 
confiderably  different  from  Mufchenbroeck's  tabular  refultf« 
The  pieces  from  which  thefe  weights  were  found  were  cylin- 
drical, very  accurately  turned  to  one-third  and  one-fourth  of 
an  inch  in  diameter ;  but  to  avoid  any  errors  that  might  have 
place  in  gauging  the  diameters,  their  circumferences  were 
taken  by  vrinding  a  fine  filk  thread  ten  times  round  them, 
and  then  dividing  the  length  of  it  by  10  for  the  circum- 
ference. 

On  the  Re/yiance  of  BoSes^  when  freffed  longlttiSnaify4 — 
It  is  obvious  that  a  body,  when  preflcd  endwife,  by  a  fuffi- 
cient  force,  may  be  cruihed  and  deftroycd  \  and  this  mar 
take  place,  either  by  a  total  feparation  of  the  matter  of 
which  it  is  compofed,  or  by  bending  it,  whereby  it  is  broke 
acrofs :  if  the  length  or  height  of  the  body  is  very  inconfi- 
derable  with  regard  to  its  other  dimenfions,  the  former  it  the 
almoft  certain  refult ;  but  if  its  length  be  much  more  than 
its  breadth  and  thicknefs,  it  generally  bends  before  breaking, 
and  in  this  cafe  the  operation  is  not  very  different  from  what 
takes  place  in  beams  fupported  at  each  end,  and  loaded  in 
the  middle  ;  a  fubje6t  which  will  be  treated  of  in  a  fubfe- 
quent  part  of  this  article.  We  have  fome  very  intricate 
analytical  inveftigations  on  this  fubjefi  by  Euler  and  JLa- 

rge.  Thefe  authors  have  both  treated  the  problem  on 
principles  firft  promulgated  by  James  Bernoulli,  in  his 
inveliigation  of  the  properties  of  the  elaftic  curve ;  but  at 
vre  doubt  very  much  whether  they  can  be  applied  to  any 
ufefiil  praftical  operations,  we  muft  beg  to  pafs  them  over 
in  this  place,  by  merely  referring  fuch  of  our  readers  who 
are  defirous  of  confulting  the  inveftigations  of  thefe  two 
very  able  mathematicians,  to  the  original  works.  Euler't 
firft  memoir  will  be  found  in  the  appendix  to  hit  <<  Methodut 

inveniendi 
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inveniendi  lineas  cnrns  maximi  et  miniinU  Sec.**  I744- 
A  fecond  memoir  is  publifhed  in  the  Berlin  Tranfadions  for 
J757»  and  a  third  in  the  A6ta  Petro.  1778.  Lagrangre's 
papers  are  given  in  the  Turin  Memoirs  for  1 770-1,  and  in 
the  Memoirs  of  Berlin  for  1769. 

As  to  the  experiments  that  have  been  made  on  this  kind 
of  ftraio,  there  are  few  from  which  much  pradiical  informa- 
tion can  be  obtained,  M.  Petit  fays,  that  his  experiments, 
and  thofe  of  M.  Parent,  (hew  that  the  force  neceffary  for 
cruihing  a  body  is  nearly  equal  to  that  which  will  tear  it 
afunder.  He  fays  that  it  requires  fomething  more  than  6olbs. 
on  every  fquare  line  of  found  oak  to  crufh  it.  But  experi- 
ments made  on  fuch  fmall  pieces  cannot  be  depended  upon  ; 
and  when  they  are  made  on  pieces  of  greater  dimenfions,  the 
weights  become  fo  enormous,  as  to  render  them  nearly  im- 
prafticable  ;  it  is  therefore  fortunate  that  we  have  little  oc- 
cafion  for  very  accurate  information  on  this  head :  what  it  is 
more  deiirable  to  be  acquainted  with  is,  the  refinance  which 
a  pillar  or  poft  will  offer  to  compreffion  before  bending,  the 
length  being  taken  into  confideration  ;  for  it  is  obvious,  both 
from  theory,  as  well  as  from  a  praAical  view  of  the  fubjeft, 
that  the  len^h  of  the  beam  muft  be  an  important  datum  in 
this  kind  of  ftrain,  although  it  is  not  in  the  former,  viz,  in 
oppofing  being  drawn  afunder ;  it  is  therefore  very  defedive 
to  ftate  the  requifite  forces  in  both  cafes  to  be  equal,  or  in- 
deed to  ftate  any  proportion  whatever  between  them. 

M.  Girard,  in  his  «  Trait^  Analytique  de  la  R^fiftance 
dee  Solidcs,*'  Paris,  1798,  details  a  great  variety  of  expe« 
riments  made  on  beams  of  fir  and  oak  of  confiderable  di- 
menfions,  by  means  of  a  certain  machine  conflruded  for  the 
purpofe.  But  as  thefe  experiments  were  not  made  fo  much 
with  a  view  of  breaking  the  pieces  fubmitted  to  the  preffure, 
as  to  meafuring  their  defleftions,  and  eftimating  what  the 
author  calls,  after  Euler,  their  abfolute  and  relative  elaf- 
ticity ;  they  do  not  furniih  us  with  the  kind  of  refults  above 
alluded  to,  as  having  been  attempted  by  MM.  Petit  and 
Parent. 

Through  the  whole  courfe  of  M.  Girard's  experiments, 
much  irregularity  was  obferved,  fo  much,  indeed,  as  to  ren- 
der it  very  doubtful  whether  any  number  of  experiments 
could  furnifli  us  with  certain  and  conclufive  refults  ;  and  if 
experiments  fail  in  this  refpefl,  it  is  wholly  ufelefs  to  look 
to  any  afliffance  from  lone  and  laborious  analytical  invettiga- 
dons.  The  following  table  contains  many  of  the  moft  im- 
portant experiments  of  this  author  on  oak-beams ;  the  firft 
column  regifters  the  number  of  the  experiments ;  the  fecond, 
third,  and  fourth,  the  length,  depth,  thicknefs,  and  weight 
of  the  beams  ;  the  fifth  and  fixth  the  diitance  of  the  greateit 
defleflion  from  the  bottom  or  foot  of  the  beam ;  the  former 
in  the  dire6kion  ot  the  greateft  thicknefs  or  depth ;  and  the 
latter  in  the  direftion  of  the  lefs  thicknefs  or  breadth  ;  the 
Seventh  andeighth  columns  contain  the  meafure  of  the  greateft 
deflefUon,  or  verfedfine  of  the  curve ;  the  former  of  the  depth, 
and  the  latter  of  the  breadth ;  the  ninth  column  exhibits  the 
weights  under  which  the  feveral  deflexions  were  obferved, 
and  the  tenth  and  laft  column  the  time  between  the  firft 
weight  being  applied  and  the  obfervation.  It  (hould  be  ob- 
linrved,  that  M.  Girard  has  given  feveral  more  meafures  of 
deflexions,  weights,  &c.  than  we  have  copied  ;  we  have,  in 
all  cafes,  taken  his  firft  two  and  laft  two,  and  omitted  the 
intermediate  ones. 

The  experiments  marked  with  the  •  broke  under  the  hft 
ngiftered  weight ;  the  others  did  not,  and  moft  of  the  latter 


nearly  recovered  their  ori^nal  form  after  being  unloaded  for 
fome  hours.  The  defledions  marked  -f  and  ~  are  thofe  in 
which  the  beam  took  a  double  curvature. 

The  other  experiments  of  this  author  (the  details  of  which 
occupy  nearly  50  quarto  pages)  were  made  on  the  tranf- 
verfe  ftrain,  or  rather  on  the  defleXion  cauied  in  beams  by 
loading  them  in  the  centre  with  different  weights,  their  ex^ 
tremities  being  fupported  on  two  props. 

The  oak-beams  were  the  fame  which  had  been  fubmitted 
to  the  longitudinal  preffure,  as  exhibited  in  the  following 
table,  and  which  were  not  broken  in  thofe  experiments  ( 
the  third  table  contains  the  refults  of  fimilar  experiments  oa 
fir-beams  of  larger  dimenfions  ;  and  the  two  fubifequeni 
tables,  fimilar  ones  on  what  the  French  workmen  call  ioU 
de  Britif  that  is,  pieces  which  have  been  fimply  fquared  'from 
the  branches,  or  trunk,  correfponding  with  what  our  work* 
men  czHAars. 

In  all  tnefe  cafes,  the  defleffion  was  found  to  follow  verr 
nearly  the^atio  of  the  weights  with  which  they  were  loade<% 
multiplied  by  the  fquare  of  the  length  of  the  piece,  and  to 
be  inverfely  as  the  fquare  of  the  depth  into  the  breadth. 
The  fir-beams  gave  much  more  uniform  refults  than  thofe  of 
oak,  which  is  accounted  for  from  the  more  regular  and 
uniform  organization  of  the  former  wood. 

M.  Girard  endeavours  to  connefb  the  refulU  with  thofe 
on  the  lon^tudinal  preflure,  for  which  purpofe  he  gives  us 
the  followmg  formulae,  viz,  let/  denote  half  the  length  o£ 
a  beam,  fupported  at  each  end  and  loaded  in  the  middle,  and 
let  half  that  weight  be  denoted  by  P,  and  i  the  quantity  of  ' 
the  beam's  deflexion ;  alfo  v  the  femi-circumference  of  a 
circle,  whofe  diameter  is  z.  then  the 

ab/olute  ilafiidty  Bit  =  ^i 

and  the  weight  Q,  under  which  the  fame  beam  wiU  begin 
to  curve,  when  preffed  endwife,  will  be  exprefled  by 

or,  by  fubftituting  for  E  i  i,  we  have 

We  cannot,  however,  fay  how  far  this  formula  will  ap» 
pW,  it  bong  very  difficult  to  afcertain  the  conunencemest 
of  defleftion  in  the  afbual  experiment. 

M.  Girard  gives  us  alfo  two  other  formulae,  for  eftimatJiur 
the  defle^on  of  oak  and  fir  beams,  when  loaded  in  the  miif 
die  by  a  weight,  and  fupported  at  each  end»  vw* 

foroak    IL'  =  ("784450  (/ 4-  0.3)  ^^^^ 
3*  1.3 


for  fir 


p/s 

^   =  (8i6ua8)  aA'i 


where  P  is  half  the  weight,  /  half  the  length,  i  the  defle^. 
tion,  i  the  depth  of  the  beam,  and  a  its  breadth. 

Thefe  apply  only  to  re£kangular  beams ;  and,  in  order 
to  render  them  general,  the  author  ufes  the  pifnciples^f 
Leibnitz,  whereby  the  errors  of  the  latter  are  conne4ted  with 
them  in  fuch  a  manner  as  to  render  the  formulss  catiidy 
ufelefs  for  pra^ical  cafes. 
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Girard's  Ezperimente  on  Oak-beams,  prefled  in  the  Direction  of  their  Length. 


•.  c 
3.  • 


'       4 


♦8 


Length 

in 
Metres. 


2-5979 


a.5979 


2.5979 


«-5979 


2.5979 


2.2731 


2.27JI 


2.2731 


*9     a-273» 


10 


a.2731 


Depth 

in 
Metres. 


0.1580 


0.1624 


0.1579 


0.1330 


0.1308 


0.1556 


0.1579 


0.1556 


0.1579 


Breadth 

in 
Metres. 


0*1262 


0.1285 


0.1060 


0.1015 


0.0992 


0.1060 


0.1308 


0.1285 


Weight 

in 

Kllognms. 


Height  of  Befle^iion  from 
the  Foot  in  Metres. 


0.1038 


0.1015 


O.IOI5 


54-7844 


44.0231 


42.0665 


34.2402 


33.2620 


In  the  Direc- 
tion of  its 
Depth. 


4«-5557 


45-9747 


35-7076 


J3-75" 


30*3271 


1 .0689 


1.1907 
0.9742 


1.2989 
1.2989 
1.2989 

1.2989 
1.2989 


1.2989 
1.2989 


1.6237 
1.2989 
.1.2989 

1.6327 
1.6327 
1.6327 


I 


1.4613 
1.2989 


1.4613 
1-4613 
1*4613 
1.2989 


In  the  Dtrec- 
tien  of  Its 
Bretdth. 


1.2989 


1.2989 


1.2989 
1.2989 
1.2989 

1. 1366 
0.9742 


Verfed  Sine  of  greateft 
Defle^UoD. 


In  the  Direc- 
tion of  its 
Depth. 


0.0068 
0.0090 
0.0090 
0.0x13 

0.0056 

0.0068 
-f  0.0068  1 

—  0.0068  J 

-f  0.0023  1 

—  0.0017  J 

—  0.0  II 3 

—  0.0282 


O.OIT3 
0.0180 
0.0479 

0.0169 
0.0372 


lo  the  Direc- 
tion of  its 
Bretdth. 


deflexions  not  obferved. 


1. 1366 
1.1366 
1.2989 


0.0023 
0.0023 


deflexions  not  obferved. 


0.9742 
1.2989 
1.2989 


0.0040 
0.0169 
0.0186 


1.2989  0.0062 
1.2989  0.0096 
1.2989     I    0.0181 

defle6Uon8  not  obferved. 


I 


1. 1366 
0.9742 
0.9742 
0.9742 


0.0079 
0.0079 
0.0113 
0.0135 


0.0068 
0.0090 
0.0090 

0.0045 
0.0079 

0.0135 


0.0079 
0.0124 
0.0124 

0.0068 
o.t)ii3 


0.0028 
0.0045 
0.0034 


0.0040 
0.0045 
0.0090 

0.0034 

0.0034 
0.0045 


1.2989    I    0.0068    I    0.0068 
1. 1366    I    0.0124    I    0.0045 

deflexions  not  obferved. 


0.0062 
0.0062 
0.0062 
0.0068 


Weight 

in 

Kilograms. 


17,320 
29,691 

37^429 
42,418 

">993 
25,664 

4MI4 


{ 


11,991 

28,575 
3i>339 

"»993 

i7>34i 
22,939 

1 1,996 

17.341 
22,931 

22,939 
28,619 
39,630 
5a>270 

17.317 
22,934 
47.047 
47.032 

17,320 
22,936^ 
28,616 

33»"<^ 

17.321 
22,940 

28,626 


11,999 
15.025 
17*320 
20,326 


Tinae 

in 
Hours. 


1 


0.83 
2.08 
2.91 
9.58 

2.05 
9.16 

10.83 


0.83 

9.58 
10.41 

6.66 
8.33 
lo.o 

6.66 

8-33 
8.75 

6.66 
9.58 

18.33 
22.50 

0.83 

2.08 

20.83 

23-33 

12.08 
12.91 

13-75 
'3-95 

12.08 
12.58 

14.50 


10.00 
12.91 
22.91 

25-83 


J 
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TABLM^eotUinueJm 


2 


XI 


12 


«3 


•h 


«5 


i6 


I? 


i8 


«9 


30 


Length 

in 
Metres. 


1.9484 


1.9484 


1.9484 


1.9484 


1.9484 


1.9484 


2.2JSI 


»-5979 


2.5979 


2.5979 


Depth 

in 
Metres. 


0.1556 


0.1579 


0.1579 


oa6oi 


0.1330 


0.1285 


0.1579 


0.1579 


0.1872 


0.1894 


I 


Breulth 

in 
Metres. 


0.1330 


0.1308 


0.1015 


C.IOI5 


0.1060 


Weight 

in 

Kilograms. 


0.1082 


0.1082 


o*i35i 


0.1579 


0.1579 


44.5x22 


37.6642 


30.8362 


32.7728 


28.3705 


26.9030 


3^7076 


Height  of  DefleAinn  from 
the  Foot  in  Metres. 


In  the  Direc- 
tion of  iu 
Depth. 


5a87i2 


{a9742 
0.9742 
1.9484 
1.6327 


72.8827 


65.5456 


mm 


0.9742 
0.9742 
0.9742 
0.9742 

0.9742 
0.9742 
0.6495 

1.6237 

0.6495 

0.6495 

0.6495 


} 


In  the  Direc- 
tion of  its 
Bretdth. 


X.2989 
0.9742 
1.6237 

0.3H7 


} 


0.9742 

o-974« 
0.6495 1 


{1.2989 
0.3247 
1.9484 


0.9742 
0.9742 
0.9742 
0.9742 

0.9742 
0.9742 

46  { 


Verfed  Sine  of  greateft 
Defle^^ion. 


In  the  Direc 

tion  of  its 

Depth. 


0.01 


0.6495 
0.6495 

0.6495  { 

0.9742 
0.9742 
1.2989 


0.6495 
0-6495 

i-434« 


—0.0045 

—0.0045 

0.0034 

0.0051 

0.0079 

0.0079 

+  o.oo68  7 

—0.00233 

0.0045 

.  0.0062 

+  0.00687 

—0.00233 

0.0045 
0.0045 
0.0113 


{ 


0.9742 
0.9742 

0.6742! 

.9742 
.6495 
•9742 

•974* 

1.2989 
1.2989 
1.2989 
1.2989 


X.2929 


{ 


|.6?37 
1.6237 


0.0056 

0.0051 

+  0.0068  7 

— o.ooiij 

0.0045 

0.0056 

+  0.0045 1 

->o.ooii3 

—0.0029 

0.0056    I 
aoii3 

0.0051 

0.0068 

— aoo79 

—0.0146 

0.0023 

0.0034 
— 0.002  O 
+©.0023  3 

0.0023 

0.0023 

■f  p.0056 

-Q.0226 


In  the  Direc- 
tion of  its 
Breadth. 


0.cof9 
0.0090 
0.0090 
O.OIOI 

0.0130 
0.0130 

0.0146 

0.0056 
0.0068 

O.OT08 


0.0040 
0.0045 
0.0090 


0.0045 
0.0045 

0.0118 

0.0056 
0.0079 

0.0135 

0.0028 
0.0034 
0.0045 
0.0051 

0.0034 
0.0056 
0.0079 
0.0079 


Weight 

in 

Kilograms. 


0.0056 


O.OIOI 
0.0135 


i7»3*i 
22,940 

28,622 

33*105 

22,940 
33>"3 

39*637 

17,321 
22*939 

39*456 

"*973 

17*274 
28,509 

32*996 

>  7*294 
22,899 

46,952 

11,998 
i7*3'7 

37**73 

11*998 
17*320 
33*120 

39*630 

ii»999 

17*321 
33fi2o 

37*305 

"»997 
»7*3« 

62,5x3 

ii»998 
Jt7*32i 

6afS34 
62,468 


Time 

in 
Hours. 


.  7-o8 
10.00 
19.16 
26.66 

20.00 
25.00 

27.91 

2.08 
3-33 

33-33 

10.00 

27.50 

37-50 
50.41 

10.00 
28-33 
86.66 

18-33 
20.00 

92.50 

IO.OO 

20.00 

52.50 
57-50 

XO.OO 

20.00 

4791 
50.83 

X0.00 
20.0O- 

IIO.O 


XO.OO 


Xs  I 
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The  reader  will  perceiTe  confiderable  irregularity  in  many 
of  the  above  experimentSy  both  with  regard  to  the  height 
at  which  the  defle6tion  begins,  the  quantity  of  it,  and  its 
diredion ;  being  fometimes  in  the  line  of  the  greateft  thiclL* 
nefs,  and  fometimea  in  that  of  the  lead,  but  more  com- 
monly in  both.  It  will  alfo  be  obferved^  that  fome  of  the 
beams  broke  under  lefs  preil'ures  than  others,  of  the  fame 
or  lefs  dimfnfions,  bore  without  any  apparent  injury. 

We  cannot  enter  here  into  a  farther  explanation  of  the 
experiments,  nor  (hall  we  attempt  to  illuiirate  the  theory 
which  the  author  feems  defirous  of  eftablifhing,  both  be- 
caufe  it  would  carry  us  beyond  our  limits,  and  that,  at  the 
fame  time,  we  are  very  doubtful  of  its  accuracy.  When 
the  only  <iedudion  is  a  mean  drawn  from  a  great  variety  of 
very  irregular  refults,  it  is  of  little  ufe  to  the  pradical  en- 
gineer, rie  had  much  better  be  fumifhed  wito  the  fcveral 
experiments,  and  thence  form  his  own  judgment  of  what 
dimenfions  will  beft  fui^  his  purpofe,  according  to  the  par- 
ticular obje6t  he  may  have  in  view ;  and  in  this  refpe6fc,  viz. 
in  the  detail  of  the  experiments,  rather  than  in  theory  de- 
duced firom  them,  we  ought  to  eftimate  the  value  of  this 
author's  labours,  which  have  been  very  great, .  and  are  de- 
ferring of  high  commendation. 

The  only  experiments,  befides  the  above,  that  appear 
entitled  to  any  notice,  are  thofe  of  M.  Ganthey,  in  the 
fourth  volume  of  Rozier's  Journal  de  Phyfique. 

This  engineer  expofed  to  great  preffures  fmall  redangular 
parallelepipeds,  cut  from  a  great  variety  of  ftones,  and 
noted  the  weights  which  cniAied  them.  The  following  table 
exhibits  the  medium  refults  of  many  trials,  on  two  very 
tmiform  kinds  of  free-ftone,  one  of  them  amoni^  the  hardeft, 
and  the  other  among  the  fofteft,  ufed  in  building. 

The  fjrft  column  contains  the  length,  the  fecond  the 
breadth,  and  the  third  the  area,  of  the  fedi«n,  in  hnes,  or 
twelfths  of  inches ;  the  fourth  is  the  weight  in  ounces  which 
crufhed  them;  and.  the  tfth  the  whole  numberst  vphich 
nearly  expreifes  the  number  of  ounces  borne  by  each  fquare 
|me. 


Hard  ftone 


Soft  ftoae 


lipies.  line^  Sq.  lines. 

8  8  54. 

8  I  a  96 

8  16  128 


16 
18 
18 

»4 


144 
162 

432 


Of., 

4496 

560 

848 

2928 

5296 


34 
36 


4i 

9 
12 


Very  little  can  be 'deduced  from  tlicfe  experiments.  The 
(rft  compared  wkh  the  third,  and  tjie  fifth  with  the  fixth, 
fiould  furnifli  fimilar  refults;  for  the  firil  and  fifth  are 
lefpeAively  half  of  the  third  and  fixth,  but  the  third  4s 
diree  times  llronger  than  the  firft,  while  the  fixth  is  only 
Rouble  the  fkrength  of  the  fifch. 

It  appears,  however,  that  the  f^rength  increafes  fafter 
llian  the  area  of  t^e  fir6iionA  a^d  that  a  fquare  line  can  canry 
^ore  and  more  weight,  as  it  is  a  part  of  a  larger  furface ; 
hut  in  the  experiments  on  the  foft  done,  the  ftrength  feems 
to  increafe  itoore  nearly  jn  proportion  to  the  furface. 

Thefe  experiment^  ztt  doubtlefs  upon  too  fmall  a  fcale 
tp  be  of  any  eflential  fetrice  to  the  prafkical  engineer :  the 
pieces  of  ftone  ought  ceitainty  to  have  had  a  fquare  inch  of 
furface  at  lealt,  and  the  weight  which  Would  have  been  ne- 
ceiTary  to  crufh  them  would  not  have  been  fo  enormous,  but 
that  fome  very  fimple  mechanical  apparatus  might  have  been 
nade  fufficient  for  the  purpofe ;  and  if  any  tolerable  uni- 


formity were  obferved  in  pieces  of  that  fixe,  fome  ufeful 
conclufions  might  poffibly  be  drawn  from  the  experiments. 
But  we  think  Tittle  confidence  can  be  placed  in  thofe  made 
on  pieces  of  fuch  fmall  dimenfions.  According  to  M. 
Ganthey's  dedu^ions,  a  pillar  of  hard  ftone  of  Givry, 
whofc  fcAion  is  a  fquare  foot,  will  bear  with  perfeft 
fafety  664,000  pounds  ;  and  its  extreme  ftrength  is 
871,000  pounds;  and  the  leaft,  as  obferved  in  his  experi- 
ments, 460,000  pounds.  The  foft  bed  of  Givry  ftone  had 
for  its  leait  ftrength,  on  the  fame  furface,  187,000  pounds  ; 
for  its  greateft,  311,000  pounds;  and  for  its  fafe  load» 
2*49)000  pounds. 

Good  brick  will  carry  with  fafety  320,000  pounds,  on  a 
fquare  foot ;  and  chalk,  9000  pounds. 

Befides  the  above  experiments  on  the  force  necefi'ary  for 
crufhing  ftone  pillars,  M.  Ganthey  made  others  on  their 
ftrength  of  dire^  cohefion,  as  well  as  on  the  tranfverfe 
ft  rain.  He  found  that  a  prifm  of  hard  Givry  ftone,  of  a 
foot  fe6tion,  was  torn  afunder  by  a  weight  of  4600  pounds ; 
and  that,  when  firmly  fixed  in  a  horizontal  wall,  it  will  be 
broken  by  a  weight  of  56,000  pounds,  fufpended  at  the 
diftance  of  twelve  inches  from  its  infertion ;  and  if  it  refts 
on  two  props,  a  foot  diftant  from  each  other,  it  requires 
206,000  pounds  laid  on  its  centre  to*  produce  the  fi-a&ure. 
We  fhall  merely  obferve,  that  thefe  refults  are  Tery  incoa« 
gruous  with  each  other ;  and  that  fome  miftake,  or  foiae 
very  unaccountable  irregularity,  muft  have  taken  place  in 
the  experiments,  that  it  ihould  require  fo  much  more  weight, 
a6Hng  at  the  diftance  of  a  foot,  to  produce  the  feparatioa» 
than  when  the  force  a6ted  at  no  mechanical  advantage  what- 
ever, as  in  the  cafe  of  dire6l  cohefion. 

Very  different  to  the  above  have  been  the  refults  of  fuch 
experiments  as  we  have  performed  on  diftierent  kinds  of 
wood.  An  oak  rod  of  an  inch  furface  requires  a  weight 
of  about  9000  pounds  to  produce  the  fradure ;  while  the 
fame,  or  a  fimilar  rod,  fixed  in  a  wall,  and  a6ied  upon  at  the 
diftance  of  a  foot,  is  broken  with  a  weight  of  132  pounds; 
and  fir,  which  will  bear  13,000  pounds  on  a  fquare  incfa^ 
fufpended  vertically,  is  broke  vrith  a  weight  of  136  pounds. 
We  are  aware  that*  in  different  materials,  a  different  law 
may  be  obferved  between  the  ftrength  of  dired  cohefion  and 
the  refiftance  of  the  fame  body  to  a  tranfverfe  ftrain  ;  but 
it  is  abfolutely  impofiible  to  have  the  difference  ftated  by 
M.  Ganthey.  A  good  courfe  of  experiments  is,  therefor^ 
much  wanted  on  materials  of  this  kind. 

We  ought  perhaps  to  obferve,  thaVwe  have  not  had  an 
opportunity  of  confulting  the  work  in  which  M.  Ganthey's 
experiments  were  origrinally  given.  Our  numbers  are  drawn 
from  Dr.  Robifon's  account  of  them,  in  the  work  to  which 
we  have  before  referred. 

On  th)g  tranfverfe  Strain  and  Strength  of  Beams f  J^C4— The 
moft  ufual  ftrain,  and,  therefore,  the  one  with  which  it  is 
moft  important  for  us  to  be  well  informed,  is  that  by 
which  a  body  is  broken  acrofs,  from  the  a£tion  of  a  weight 
afting  penpendicularly  or  obliquely  to  its  length*  while  tbe 
beam  itfelx  is  fupported  at  its  two  extremities,  or  by  one 
end  being  firmly  fixed  in  a  wall,  or  other  folid  and  im. 
moveable  body.  Galileo,  to  whom  the  phyfical  fdencQS 
are  fo  much  indebted,  was  the  firft  who  conne^ed  this  fub-. 
je^  with  mathematical  principles,  and  endeavoured  to  traoe 
the  law  of  ftrength  which  different  bodies  poffefl'ed,  in  pro- 
portion to  their  kngth,  breadth,  depth,  form,  and  pofitios. 
It  appears  that  this  philofopher  was  led  to  thefe  inveftiga* 
tions,  in  confequence  of  a  vifit  that  he  made  to  the  arfenal 
of  Venice,  and  the  refults  of  which  were  publifhed  in  his 
Dialogues  in  1633.    Galileo  fuppofed  (olid  bodies  to  be 
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compofed  of  fmall  fibres  applied  parallel  to  each  other,  and 
fougnt,  or  afiumed,  at  firft,  the  force  with  which  they  re- 
fiftra  the  adion  of  a  power  to  •  feparate  them,  applied 
parallel  to  their  lenj^h ;  and  thence  readily  deduced  that 
their  refiftance,  in  this  direction,  was  diredly  as  the  area 
of  the  tranfverfe  perpendicular  fe^ion,  that  is,  to  the  num- 
ber of  fibres  which  compofe  the  body.  He  then  confidered 
in  what  manner  the  fame  fibres  would  oppofe  a  force  ap- 
plied perpendicular  to  their  length;  and  concluded,  tHat 
when  a  beam  is  fixed  horizontally  in  a  wall,  the  refinance 
of  the  integrant  fibres  is  proportional  to  their  fum,  mul-' 
tiplied  into  the  arm  of  a  lever,  which  is  always  a  certain 
part  of  the  vertical  dimenfion  of  the  folid  in  its  plane  or 
area  of  fradure.  This  general  principle  is,  in  fad,  adopted 
by  moft  writers  on  this  fubjeft ;  but  that  which  is  peculiar 
to  Galileo  is,  that  he  fuppofed  the  refiitance  of  each  fibre 
to  be  the  fame,  and,  therefore,  as  wholly  independent  of 
their  quantity  of  exteofion  at  the  moment  of  rupture. 
Supported  on  the  refult  of  thefe  reafonings,  and  guided  by 
the  genius  for  obfervation,  which  he  poifeffed  in  an  eminent 
decree,  he  illuftrated  many  of  the  proceedings  of  nature, 
which  the  more  ancient  philofophers  had  left  unnoticed ;  as 
well  as  certain  anomalies,  or  which  then  appeared  as  fuch, 
in  the  works  of  art.  To  feme  of  his  obfervations  on  this 
fubjed  we  may  have  occafion  to  advert,  in  a  fubfequent 
part  of  this  article ;  but  at  prefent  we  (hall  confine  ourfelves 
to  the  illuftration  of  his  particular  theory.  It  will  be  pro- 
per, however,  firlfc  to  define  a  few  of  the  terms  which  more 
commonly  occur  in  the  courfe  of  our  inveiligations. 

We  have  already  explained  what  is  to  be  underftood  by 
the  abfolute  flrength  of  a  body,  or  its  llrength  of  dire& 
Gohefion ;  viz.  the  number  of  pounds  weight  neceflanr  to 
produce  a  fradure  of  its  parts,  when  applied  in  a  direaion 
parallel  to  its  length. 

And  as  to  the  vrords  Jfrength,  Jhe/s  or  Jlrainy  they  are 
ufed,  the  former  to  denote  the  force  or  power  with  which 
any  mafs  or  body  refills  a  breach  or  change  in  its  ftate, 
which  a  prefTure  or  ftroke  upon  it  has  a  tendency  to  pro- 
duce ;  and  the  latter  are  ufed  indifcriminately  to  exprefs  the 
force  which  is  exerted  on  any  fuch  mafs,  and  tending  to 
break  it.  Thus,  every  part  of  a  pillar  is  equally  firakned 
by  the  load  which  it  fupports ;  and  hence  it  is  evident  that 
we  cannot  make  any  ilru6lure  fit  for  its  purpofe,  unlefs  the 
firengthy  in  every  part,  be  at  leaft  equal  to  the  Jirefs  laid 
on,  or  the  firain  exerted  in  that  part ;  and  hence  the  ne- 
ceffity  of  an  acquaintance  with  the  nature  of  the  refiftance  of 
bodies,  in  order  that  we  may  not  have  our  ftrufkure  deficient 
io  (Irength,  nor  over-burdened  with  ufelefs  materials ;  which 
latter,  carried  to  excefs,  may  be  the  caufe  of  producing  the 
Hiifchtef  they  were  intended  to  prevent. 

In  order  to  illufiLrate  the  theory  of  refiftances  of  bodies, 
when  expofed  to  a  tranfverfe  ftrain,  according  to  the  hy- 
potbofis  of  Galileo,  let  RSTV,  {Plati  XXXIX.  Mc^ 
thsaieiy  Jig->  !•)  reprefent  a  folid  wall,  or  other  immoveable 
mafs,  into  which  the  beam,  C  G,  is  inferted ;  and  let 
W  reprefent  a  weight  fufpended  from  its  other  extre- 
mity. Then  fuppoung  the  beam  to  be  infuperably  ilrong 
10  every  part,  except  in  the  vertical  fedHon  A  B  C  D,  the 
£ra£kure  mult  neceflanly  take  place  in  this  fedion  only, 
vx^  according  to  the  hypothefis  of  this  author,  it  will 
turn  about  the  line  C  D,  whereby  the  fradure,  cozi>- 
tneocxng  in  the  line  A  B,  will  terminate  in  the  former,  C  D. 
Ga^Ieo  alfo  further  fuppofes,  that  the  fibres,  forming  the 
Ceveral  horizontal  plates  or  lamina  from  CD  to  A B,  a£t 
witb  an  equal  force  in  rcfifting  the  fradure^  and,  therefore, 
in  their  energyonly  as  tfaey  ad  at.  a  greater  or  le£i 


diftance  from  the  fulcrum  CD.  Now,  from  the  known 
principles  of  the  lever,  it  is  obvious  that  the  equal  forceo 
ading  at  the  feveral  diilances  oa%  oh^  cCf  od$  &c«  of  the 
lever  o  e,  will  offer  refinances  proportional  to  their  refpedive 
diftances;  and,  therefore,  that  the  fum  of  all  thefe  re« 
finances,  that  is,  of  the  conilant  force,  y,  of  each  particle 
into  its  refpedive  diflance,  is  the  force  which  muft  be  over- 
come by  the  weight  W,  ading  at  the  diftance  o  K. 

This  will,  perhaps,  be  better  underftood  by  referring  to 
^g*  2,  where  A  C  I  F  reprefent  a  fedion  of  the  beam  C  G, 
and.r,  r',  r'',  fcc.  are  fo  many  fmall  equal  weights  a6king  at 
the  feveral  diflances  C  m,  C  m\  C  nif\  &c. ;  then  denoting 
each  of  thefe  weights  by  the  conftaot  quantity /,  the  fum 
of  all  their  energies  or  refiilances  will  be  expreued  by  A  C 
^-h  Cm/+  C«'/+  Cm"/  +  &c.  =:/x  (AC  +. 
Cm  -f  Cm'  -H  Cw"  -f  &c.)  This, however,  fuppofes  the 
fedion  ACDB  (Jig,  i.)  to  be  redangular,  or  that  the 
number  of  fibres  in  each  horizontal  lamina  are  equal  in 
number.  When  the  beam  is  triangidar,  cylindrical,  or 
having  any  other  than  a  redangular  fedion,  the  feveral 
fmall  weights  muft  be  proportional  to  the  breadth  of  the 
fedion  at  the  point  where  it  is  fuppofed  to  ad  :  the  illuf- 
tratioB,  in  this  cafe,  however,  is  equally  obvious. 

Since  then  the  whole  refinance  to  fradure  is  made  up  of 
the  fum  of  the  refill ances  of  every  particle  or  fibre  adiog  at 
different  diftances  on  the  lever  C  A,  which  is  fuppofed  to 
turn  upon  C  as  a  fulcrum,  there  mult  neceffarily  be  fome 
point  in  that  lever,  in  which,  if  all  the  feveral  forces  were 
united,  their  re-adion  to  the  weight  W  would  be  exadly 
the  fame  as  in  the  adual  operation,  andthis  pc^itthecetUrg 
rf gravity  dfihefeStony  as  is  readily  demon  ftrated  as  follows. 

Let  ABC  (^-J*)  reprefent. the  fedion  of  any  bean 
whatever,  F  H  any  variable  abfcifs  =:  «,  and  D  £  the  cor-> 
refponding  double  ordinate  =  y  %  then,  by  what  is  ftate^ 
above>  the  energy,  or  force,  of  all  the  particles  in  the  line 
D  £,  will  be  as  D  £  x  H  F,  or  as  xy^  and  confequently 
the  fluxion  of  that  force  will  h^  yxxy  and  therefore  thtt 
fum  of  them  z=z'fyxxy  or  fluent  of  yxx  ;  JSofyx  =  area 
ABC;  whence,  affuming  G  to  be  the  centre  of  energy 
fought,  we  muft  have  FG  x  fyx   ^=i  fyxxy  whence 

fyxx 


FG  = 


fyx  * 


which  is  the  well-known  formula  for  the  centre  of  gravity. 

Hence  refults  the  following  very  fimple  theory  for  tho 
ftrength  of  beims  placed  firmly  in  a  folid  wall,  or  other 
immovable  body  ;  t»ss.  that  <^  the  weight  neceffary  to  pro* 
duce  the  fradure,  is  to  the  dired  force  of  cobefion  ox  all 
the  fibres  in  the  fedion,  as  the  diflance  of  the  centre  of 
gravity  of  that  fedion  from  the  point  where  the  fradure 
terminates,  to  the  length  of  the  beam,  or  diftance  of  the 
weight  from  the  fame  point." 

Nothing  more  fimple  can  be  defired  as  a  general  theory, 
but  unfortunately  it  is  founded  on  hypothefes  which  have 
nothing  equivalent  to  them  in  nature  :  in  the  firft  place,  it 
affumes  the  beam  to  be  inflexible,  and  infuperably  ftroog, 
except  at  the  fedion  of  fradure  ;  fecondly,  that  the  fibres 
are  inextenfible  and  incompreffible ;  and  thirdly,  that  the 
beam  turns  about  its  loweft  point,  when  fixed  at  one  end^ 
or  its  upper,  when  fupported  at  both ;  and,  confequently, 
that  every  fibre  in  the  fedion  is  exerting  its  force  in  refilling 
extenfion  ;  and,  laftly,  (if  this  be  not  implied  in  our  fecond 
objedion,)  that  every  fibre  ads  with  equal  ener^,  what* 
ever  may  be  its  quantity  of  extenfion.  Now,  with  regard 
to  the  firft  of  thefe  fuppofitions,  it  is  obvious  that  no  beam 
of  timber,  nor  any  other  body,  is  per&dly  inflexible ;  nor 

any 
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any  (and  more  particularly  timber)  whofc  fibres  arc  not 
both  exteniible  and  comprerable ;  and,  confequently>  a  beam 
of  fuch  matter  will  not  turn  about  its  loweft  point  as  a  ful- 
crum ;  and,  laftly,  the  fuppofition  of  every  fibre  exerting 
a  conftant  refinance,  independently  of  its  quantity  of  ex- 
tenfion,  if  it  be  net  incorref^,  is  of  that  nature  which 
ought  not  to  be  afTumed,  without  firft  being  verified  by 
experiment. 

Such  being  the  inaccuracy  of  Galileo's  hypothefis,  it 
neceflarily  happened,  as  foon  as  it  was  attempted  to  com- 
pare it  with  experiments,  (which  the  author  himfelf  had 
never  done,)  that  it  was  found  defedive.  The  firft,  we 
believei  who  did  this  was  Mariotte,  a  member  of  the  French 
Academy  in  1680 ;  and  what  he  publifhed  on  the  fubje6b 
engaged  the  attention  of  many  celebrated  mathematicians 
of  that  day,  particularly  X<eibnitz  ;  who,  after  examining 
the  theory  of  Galileo,  publiftied  his  own  thoughts  on  the 
fubief^.  He  had  frequently  remarked  that  the  rupture  of  a 
body,  whatever  it  may  be,  is  always  preceded  by  a  certain 
degree  of  inflef^ion,  from  which  he  concluded,  contrary  to 
the  former  opinion,  that  every  body  was  compofed  of  ex- 
tenfible  fibres,  and  affuming  the  principle  firft  laid  down  by 
Dr.  Hooke,  viz*  **  ut  tenfio  fie  vis,"  he  concluded  that 
every  fibre,  inftead  of  ading  with  an  equal  force,  exerted  a 
power  proportional  to  its  quantity  of  extenfion,  or,  which 
IS  the  fame,  proportional  to  its  diftance  from  the  line  about 
which  the  beam  was  fuppofed  to  turn ;  but  he  ftill  confidered 
the  fibres  to  be  incomprefiible,  and  confequently  that  the 
beam  turned  about  its  loweft  point.  Thus,  to  ule  a  fimilar 
illuftration  in  this  cafe  that  we  have  done  in  the  former ; 
inflead  of  the  fradlure  being  oppofed  by  the  adion  of  the 
equal  weights  at  r,  r*,  1^',  r"',  &c.  as  in  fy.  2,  the  re-a6lion 
vras  fuppofed  to  be  equal  to  the  feverai  equally  decreafing 
weights  r,  r',  r",  r"',  8cc»^g,  4.  The  only  alteration  which 
this  new  fuppofition  introduced  into  the  final  refulta  was, 
the  removal  of  the  centre  of  energy,  G,  to  a  point  nearer  or 
farther  from  the  centre  of  motion,  according  to  the  figure 
of  the  body  ;  and  this  new  point  is  found  U  be  S/lant  frtm 
thai  axhy  by  a  quantity  equal  to  the  produ8  of  the  diftances  of 
Ae  centre  of  gravity  f  and  centre  of  of  dilation  of  the  area  of 
fraEturey  from  the  axis  of  motion^  divided  by  tie  depth  of  toe 
feSion. 

For  let  ABC  [fig.  3.)  reprefent  the  fe6kion  of  fraftifre 
on  any  beam ;  F  H  =  j;,  any  variable  abfoifs ;  and  D  £  =  ^, 
the  covrefponding  double  ordinate  x  alfo  make  C  F  =  ^, 
and  let /reprefent  the  abfolute  and  ultimate  force  of  a  fibre 
*at  C,  m  the  moment  of  rupture ;  then,  fince  the  force  of 
each  fibre  is  fuppofed  to  vary  as  its  extenfion,  or  as  its 

f* 
pittance  from  F,  we  have  d  i  x  ::f  :"^-  =  the  force  of  a 

a 

particle  at  H ;  and  the  number  of  particles  afting  at  this 

diftance  being  y,  we  fhall  have  "^^  for  the  fum  of  the 

forces  of  all  the  fibres  in  the  line  D  £ ;  but  this  force, 
aAing  upon  the  lever  at  the  diftance  H  F,  its  refiftance  will 

fx*y 
^  "-^ »  ^^  hence  the  fum  of  all  the  refiftances  of  every 

fibre  in  the  feSion  will  l?e  ^J^—j— :  now  this  is  to  be 
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f  qual  ^Q  the  dired  cohefion  pf  all  tbp  fibres  ading  at  fomc 
f  c(juircd  diftance  F I  \  that  is,  F I  x  y>  i  x  /  =  -^   x 


fyx^Xi  or  FI   =  -y     ^    .    :    an  expreffion  which  it 
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exadly  equivalent  to  the  general  expreffion •'-- :,  for  the 
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centre  of  ofciUation  of  a  body,  multiplied  by    /  ,  ^  the 

general  expreflion  for  the  centre  of  grravity,  divided  by  dm 
Hence,  as  thefe  centres  are  known  in  moft  bodies  which 
come  under  our  confideration  in  the  prefent  fubjed,  it 
will  be  ufeful  to  avail  ourfelves  of  them  in  determining 
what  may  properly  be  called  the  centre  of  energy^  or  cenire 
of  ten/ion. 

This  being  the  cafe,  both  theories  gave  the  fame  refults, 
fo  far  as  related  to  the  comparifon  of  the  ftrength  of  fimilar 
beams,  but  of  different  dimenfions ;  thus,  from  both,  it  was 
(hewn,  that  beams  of  the  fame  depth  and  breadth  were  to 
each  other,  in  point  of  ftrength,  inverfely  as  the  length ; 
that  when  the  length  and  depth  were  the  fame,  the  ftrength 
varied  as  the  breadth ;  when  the  breadth  and  length  were 
the  fanoe,  the  ftrength  was  direftly  as  the  fquare  of  the 
depths  ;  dedu6iion8  which  have  been  found  to  agre^  very 
nearly  with  experiment.  There  were,  however,  fome  ex- 
preftions  arifing  out  of  thefe  two  hypothefes  which  were 
totally  irreconcileable  with  each  other.  In  the  firft  plaoci 
although  the  proportions  were  the  fame,  the  abfolute 
ftrenflrtn  in  the  one  cafe,  was  to  that  in  the  other  as  2  to  jf 
in  redangular  beams ;  and  in  triangrular  beams,  the  difame- 
ment  was  ftill  more  ftriking :  alfo,  according  to  GaBleo» 
the  ftrength  of  a  triangular  beam,  with  its  edge  upwards^ 
was  to  the  fame  with  its  bafe  upwards,  as  i  to  2  ;  auid,  ac- 
cording to  Leibnitz,  as  i  to  3  :  whereas,  as  we  have  found 
from  numerous  experiments,  it  is  ftronger  in  the  former 
pofition  than  in  the  latter,  at  leaft  in  woods  of  fome  kiadiy 
and  probably  in  all. 

Thefe  anomalies  led  James  BemoviUi  to  inveftigate  the 
queftion  de  novo.  This  philofopher  obferved,  that  at  the 
inftant  a  body  is  broken  acrofs  by  a  tranfverfe  ftrain,  fach  as 
we  have  all  along  fuppofed,  a  part  of  the  fibres  is  in  a 
ftate  of  extenfion,  as  aifumed  by  Leibnitz,  and  a  part  in  a 
ftate  of  compreifion,  a  circumftance  which  had  not  before 
been  introduced  into  the  confideration  of  the  aueftion :  he 
moreover  doubted  of  the  propriety  of  the  principle,  ta  tenfio 
Jtc  vif,  employed  by  Leibnitz,  and  made  fome  experimems, 
whereby  he  proved  that  this  is  not,  at  leaft,  a  general  prin- 
ciple ;  but  the  only  effe£l  of  his  obfervations  and  experi- 
ments went  no  farther  than  proving  that  Leibnitz's  theory 
was  inadmiflible,  for  he  fubftituted  no  other  in  its  place, 
except  Co  far  as  his  theory  of  the  elaftic  curve  (a  problem 
which  grew  out  of  the  prefent  queftion)  may  be  confidered 
as  applicable  to  this  fubjeft  ;  had  he  purfued  the  idea  h^ 
feems  firft  to  have  promulgated,  of  a  part  of  the  fibres 
being  comprefied,  and  a  part  in  a  ftate  of  tenfion^  and  con- 
fequently that  the  line  about  which  the  beam  turns  is  fooie- 
where  within  the  area  of  the  fe^tion  of  fradure,  we  migh( 
have  expe6ied,  from  his  extraordinary  talents,  a  compCte 
folution  of  this  very  interefting  problem  ;  inftead  of  wmch^ 
he  contented  himfelf  with  itating  a  few  general  obfervationt| 
and  pointing  out  the  difficulty  of  the  determination  of  the 
neutral  axis,  or  of  that  line  which  fqffers  neither  compreffioa 
nor  extenfion,  which  is  the  principal  defideratum  for  tStm* 
bli(king  a  corre6^  theory ;  and  in  that  fUte  he  kft  tl|e 
queftion,  and  in  that  ftate  it  has  ever  fince  remained. 

The  only  other  attempt,  that  we  know  of,  at  eftablifhing 
a  new  theory,  is  that  given  by  Pr.  Robifoq,  ander  the 
article  Strength^  in  the  Encyclopaedia  Britaniiica.     This 

author 
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author  hat  taken  into  his  confideration  the  areas  of  comp- 
predion  and  of  extenfiQn  ;  bvt  for  want  of  experiments^  is 
nnable  to  affign  the  pofition  of  the  neutral  axis :  we  fufpe£l» 
a]fo»  an  important  error  in  the  principle  which  he  has  laid 
*  downy  vht.  that  notwithftandine  the  beam  really  turns  about 
what  he  properly  calls  a  neutralaxisi  yet  that  in  our  invefli- 
l^ation^  we  muft^compute  the  efFe6i  of  the  rotation,  as  if  it 
was  made  about  the  centre  of  compreifion.  We  were  much 
ftruck  with  the  fingularity  of  this  aflertiouy  and  havCy  we 
believedy  proved  its  fallacy  in  various  experiments. 

There  is  no  doubt,  from  various  experiments,  and  par- 
ticularly from  thofe  of  Du  Hamel,  when  a  piece  of  tim- 
ber is  fubmitted  to  the  tranfverfe  ftrain  we  are'confider- 
ingy  that  only  a  part,  and  probably  but  a  fmall  part,  of 
the  whole  number  of  fibres,  has  a  tendency  to  refift  the 
frafkure  by  means  of  their  tenfion,  while  the  reft  of  the  fibres 
z€t  merely  from  their  refiftance  to  compreffion.  Du  Hamel 
was,  we  behevC)  the  firft  author  who  demonftrated  the  fa£b 
by  experiment.  He  took  fixteen  bars  of  willow,  two  feet 
long»  and  half  an  inch  fquare,  and  fupporting  them  by  props 
un&r  their  ends,  he  broke  them  by  weighta  hung  on  their 
siiddle.  F^ur  of  them  broke  with  the  weights  40,  41,  47, 
and  52  pounds,  the  mean  of  which  is  4c.  He  then  cut  four 
others  of  them  through  one-third  of  their  depth  on  the 
upper  fide,  and  filled  up  the  cut  with  a  thin  flip  of  harder 
woodt  ftuck  in  pretty  tight.  Thefe  were  broken  with 
weights  of  4Sff  54, 52,  and' 50  pounds,  the  mean  of  which  is 
51.  He  then  cut  four  others  half  through,  and  thefe 
required  47,  49,  50,  and  46  pounds  to  break  them,  the 
.  mean  of  which  is  48  ;  the  remaining  four  were  cut  to  two* 
thirds  of  their  depth,  and  their  mean  ftrength  was  42 
pounds. 

In  another  fet  of  his  experiments  we  have  the  following 
refultt)  vrs. 

Six  bars  of  willow  36  inches  lon^,  and  i|  inch  fquare, 
were  broken  at  a  medium  with  525  lbs. 

Six  bars  cut  one-third  through,  and  the  faw-cut  filled  up 
with  a  flip  of  hard  wood,  and  ftuck  in  tight,  broke  with 
fgi  lbs.  at  a  medium. 

Six  bars  cut  half  through,  and  the  cut  filled  up  in  the 
fame  manner,  bore  542  lbs.  before  the  fraffcure  ;  and 

Six  others  cut  three-fourths  through,  broke  with  530  lbs. 

A  batten  cut  fimilarly  to  the  latter,  that  is  to  fay,  three- 
fourths  through,  when  nearly  broken,  being  unloaded,  and 
a  thicker  flip  put  into  the  cut,  in  order  to  fill  up  the  part 
which  had  been  compreffed,  fo  as  to  bring  the  batten 
ftndght  again,  but  without  ftraining  it>  bore  afterwards 

577  lbs. 

It  will  be  remarked,  that  in  thefe  experiments  the  bars 
appear  to  have  been  ftronger  after  being  cut  one-third 
through,  than  when  whole ;  and  even  when  cut  half  through, 
they  ftiU  bore  more  than  when  they  were  entire.  This 
feeuM  to  have  arifen  firom  the  faw-cut  being  filled  up  with  a 
harder  woo^  which  rendered  the  beam  ftiner  than  when  in 
its  natural  ftate,  by  oppofing  a  greater  refiftance  to  compref- 
fion ;  and  this  may  account  for  his  beams  being  nearly  as 
ftrong  when  cut  three-fourths  through,  as  when  whole,  as 
we  have  reafon  to  believe,  that  there  are  very  few  woods, 
if  any,  in  which  the  neutral  line  lay  fo  near  as  within  one- 
fourth  of  the  bottom.  We  have  made  fimilar  experiments 
on  fir,  and  fome  other  kinds  of  wood ;  and  found  that  three 
lieanif  of  fir,  30  inches  long,  2  inches  deep,  and  i  inch 
thick,  broke  with  882  lbs.  871  Ibo.  852  lbs.  refpedively,  the 
mean  being  864  lbs.  We  then  cut  three  other  fimilar  beams 
five*eighths  through,  and  having  filled  up  the  cut  with 
dips  of  pear-tree,  found  their  ftrengths  equal  to  808  lbs* 


846  lbs.  and  835  lbs.  of  which  the  mean  is  830  lbs. :  thefe 
proved  that  the  neutral  line  was  nearer  the  bottom  than 
three-eighths,  becaufe  the  pear-tree  wedges,  being  fofter 
than  the  fir,  the  defledion  of  the  beams  was  throughout 
greater,  which  fliew  that  they  had  loft  in  ftiflPnefs  by  the 
cutting ;  whereas  Du  Hamel's  beams  had  Mined  ftiffnefc 
from  the  circumftanee  of  being  filled  up  witn  wood  harder 
than  themfelves :  after  all,  however,  this  kind  of  experiment 
is  not  the  beft  calculated  for  deteding  the  pofition  of  the 
neutral  axis. 

From  what  has  now  been  ftated,  it  is  very  obvious,  that 
the  theories  both  of  Galileo  and  Leibnitz  muft  be  ex- 
tremely defedive,  fo  far  at  leaft  as  they  propofe  them  to  be 
employed  in  afcertaining  the  abfolute  ftrain  that  a  beam 
will  bear,,  when  a£led  upon  tranfverfely  by  any  weight, 
whether  as  fupported  at  its  ends,  or  by  having  one  end 
fixed  in  a  waif,  as  we  have  hitherto  fuppofed.  And  as  to 
the  theory  which  Dr.  Robifon  has  advanced,  in  the  place 
above  referred  to,  although  it  doubtlefs  approaches  much 
nearer  to  the  truth,  it  is  ftill,  we  conceive,  incomplete ;  firfl^ 
for  want  of  experiments,  from  which  alone  the  neutral  axil 
can  be  determined  ;  fecondly,  becauf<i  he  has  not  afligned 
the  law  of  compreifion  and  tenfion,  which  is  neceflary  for 
determining  thole  centres  in  the  feftion  of  fradure ;  and 
thirdly,  becaufe  (as  we  have  before  ftated)  he  fuppofes  the 
rotation  to  be  made  about  the  centre  of  compreflion,  in- 
ftead  of  its  beincr  made  about  the  neutral  axis,  and  affifirning 
the  whole  refiftance  to  fradure  to  the  extended  fibres, 
inftead  of  confidering  one  half  of  it  as  due  to  compreifion 
and  tenfion  refpedUvely.  It  is  true  that  this  may  make  no 
difference  in  the  refulcs,  while  we  confine  our  inveHigatioa 
to  redangular  beams,  but  it  makes  an  important  difierencc 
in  .triangular  and  other  formed  beams  ;  in  which  cafes,  al- 
though it  agrees  better  with  experiment  than  the  theories 
of  either  Galileo  or  Leibnitz,  it  is  Hill  very  defedive,  as  it 
gives  greater  ftrength  to  beams  of  a  certain  form,  ^nd  in 
certain  pofitions,  where  experiment  fliews  them  to  be  the 
weakeft. 

We  cannot  fiibmit  any  of  the  formulse  of  this  author  to 
computation,  as  they  are  merely  general  fymbols,  in  which 
the  indeterminate  letters  are  to  be  fupplied  by  numbers 
drawn  from  experiments ;  but  in  the  two  former,  the  ex- 
preflions  are  determinate,  and  they  may  therefore  be  fub- 
mitted to  calculation,^  and  the  refults  compared  with  thofe 
that  have  been  drawn  from  adual  experiment ;  but  before 
we  proceed  to  this  comparifon,  it  will  be  proper  to  confider 
the  relative  ftrains  that  a  beam  is  fubjedl  to,  according  to 
the  manner  in  which  it  is  fupported ;  a  confidieration  that  is 
independent  of  any  particular  theory  of  refiftances,  and  one 
in  which  different  authors  have  come  to  very  contradidory 
condufions. 

I.  A  beam  having  one  end  firmly  fixed  in  a  folid  wall, 
will  bear  the  fame  weight  at  its  extreme  end,  as  if  the  beam 
paffed  through  the  wzdl  to  the  fame  length,  and  was  loaded 
by  an  equal  weight  at  its  other  end  ;  its  bearing  in  the  wall 
being  in  the  latter  cafe  fuppofed  to  be  reduced  theoretically 
to  a  line,  and  pra6Ucally  to  fuch  a  bearing  as  will  not 
damage  the  beam  by  cutting  it.     Fig.  6. 

This  will  be  evident  to  fuch  of  our  readers  who  are  con- 
verfant  with  the  laws  of  motion,  and  who  are  familiar  with 
the  idea,  that  <<  a^ion  and  re-a£^ion  are  equal  and  contrary ;" 
but  to  others  it  may  not  be  amifs  to  offer  a  few  obfervationsi 
by  way  of  illuftration. 

Let  A  P  C,  and  A'  F  C,  (Jjr.  7.)  be  two  detached  levers, 
fupported  on  the  props  P,  Pf;  and  let  us  fuppofe  their  ends 
at  C,  C'l  to  be  held  towards  each  other  by  a  rope  or  cord 
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C  C  Now  if  we  fuppofe  the  lever  A'  P'  O  to  be  fixed 
hf  any  means  to  the  pofition  (hewn  in  the  figure,  while  the 
other  lever,  A  P  C,  is  loaded  with  the  weight  W,  and  free 
to  turn  about  P,  the  cord  or  fibre  C  C  will  be  ftretched 
9iLz€dj  in  the  fame  manner  as  the  fibre  at  C  (fig>  6. ),  when 
the  beam  is  fattened  folidly  in  the  wall ;  and  it,  inftead  of 
fuppofing  the  firft  lever,  A'  P'  C,  to  be  fixed,  we  now 
fuppofe  It  loaded  with  a  weight  W  =  W,  and  free  to 
turn  about  P';  then  the  fibre  C  C  will  be  in  all  refpeds 
circumftanced  like  the  fibre  at  C  (fig.  6.),  when  the  beam 
is  fuppofed  to  pafs  through  the  wall,  and  a  weight  W  =  W, 
afUng  in  the  direftion  A'  I  =  A  I. 

But  it  is  obvious  that  in  ^g,  7.  the  tenfion  of  the  cord  or 
fibre  is  the  fame  in  both  cafes ;  the  only  difference  being, 
that  the  re-adion  of  the  fixed  lever  A'  P'  C,  in  the  firft 
inftance,  (and  which  is  exaftly  equivalent  to  the  force  or 
energy  of  the  weight  W,)  ii,  in  the  fecond,  fupplied  by  the 
adion  of  an  equal  weight  ading  at  an  equal  dtftance  P'  A' ; 
and,  confequently,  wMtever  weight  afting  at  the  extremity 
h  found  fufficient  to  break  a  beam  when  firmly  fixed  in  a 
wall,  it  will  require  an  equal  weight  hung  on  at  each  end  of 
a  fimilar  beam  of  double  length,  when  reding  on  a  prop  in 
the  middle,  to  produce  the  fradure. 

2.  And  hence  again  it  follows,  that  whatever  weight  will 
be  juft  fufBcient  to  break  a  beam  when  fixed  folidly  in  a 
wall,  a  double  weight  will  be  required  afUng  in  the  middle 
point,  of  a  fimilar  beam,  of  double  length,  fupported  on 
two  props,  as  in  fig.  8 :  for  it  will  be  exa6Uy  the  fame  as 
to  the  mechanical  adion,  whether  we  confider  the  weight  as 
tfting  at  £,  and  the  beam  turning  about  P  and  P,  or  whe- 
ther we  fuppofe  a  fulcrum  at  £,  and  the  beam  turning  about 
that  point  by  means  of  weights  W,  W",  paffing  over  the 
puUies  Q',  Q,  and  each  equ2  to  half  the  centre- weight  W, 
and  the  latter  is  evidently  the  fame  as  the  aftion  of  the 
weights  W,  W^  Jtg.  6,  only  that  they  are  afting  in  an 
oppofite  diredion. 

3.  When  a  beam  is  loaded  on  any  other  point  than  its 
centre,  and  having  its  extremities  refting  on  props,  the 
ftraxn  upon  it  will  be  as  the  redan? le  of  the  two  unequal 
parts,  and  therefore  the  ftrain  will  be  the  greateft,  or  the 
ftrength  of  the  beam  the  Icaft,  when  the  weight  ads  at  its 
centre. 

For  let  the  weight  W  prefs  upon  the  beam  at  C  {Jig.  9. ) 
then  is  the  weight  equal  to  the  preflures  upon  A  and  B  ; 

xrr   V    B  C 

and  the  preffure  upon  A  = ^^= ,  while  the  preffure 


upon  Ik  = 


W  X  AC 
A"B 


but  the  re-adion  of  either  point  of 


fupport  is  equal  to  the  preflure  upon  it,  and  this  may  be 
confidered  as  a  force  ading  at  the  point  C,  as  upon  the  arm 
of  a  lever  ;  fo  that  the  ftrefs  at  C,  is  as  the  preflure  at  either 
point  of  fupport  into  its  diftance  from  C9  that  is,  the  preflure 

.       Wx  BC      .  ^          Wx  AC      -,^     ... 
18  as ^-^ —  X  A  C,  or  as ^-s —  X  B  C,  which  are 


AB 


AB 


manifeilly  equal  the  one  to  tlie  other ;  but  as  W,  and  A  B, 
are  given,  the  itrefs  varies  as  the  redangle ;  or  if  we  fuppofe 
the  ultimate  ilrength  of  fibre  the  fame,  then  W  will  vary 
inverfelj  as  the  redangle ;  and  as  the  redangle  is  the  greateft 
when  the  parts  are  equal,  therefore  in  the  fame  cafe  the 
ftrength  ot  the  beam  will  be  the  leaft. 

The  fame  thing  will  obtain,  if  the  weight  be  equally 
diffufed  through  the  whole  of  the  beam ;  for  in  this  cafe, 
at  in  the  formeri  the  fum  of  the  pwffures  upon  A  and  B 


will  be  equal  to  the  whole  weight ;  and  if  w  be  the  weight 

of  the  part  B  C,  its  preflure  upon  A  will  be ^2^ ^ 

A  B 

and  this  referred  back  to  the  point  C,  will  give ^~ 

X  A  C  for  the  ftrefs,  which  therefore  varies  as  the  redangle 
B  C  X  A  C,  as  before. 

4.  When  a  beam  is  firmly  fixed  at  both  ends,  as  in  two 
walls,  or  otherwife,  the  weight  neceflary  to  break  it  will 
be  double  of  that  which  would  produce  the  fradure  if  the 
ends  were  only  fupported. 

Let  A  BCD  (^g.io.)  reprefent  a  beam  firmly  fixed  at  each 
end,  which  is  to  be  broke  by  a  weight  hanging  upon  its 
centre-point,  as  at  £.  Now,  firft  let  us  fuppofe  the  beam 
cut  through  at  E,  fo  as  to  offer  no  refiftance,  and  fuppofe 
the  weight  to  be  hung  on  fo  as  to  ad  equally  upon  the 
arms  D  £,  C  £,  then  W  muft  be  equal  to  double  that 
which  would  break  one  part,  as  is  obvious ;  and  this  is  the 
fame  as  would  break  the  whole  beam,  when  only  fupported 
at  its  ends  by  one  prop,  confequently  when  the  beam  is 
whole  in  the  fedion  E  F,  befides  the  weight  W,  which 
we  have  feen  is  neceflary  to  overcome  the  refiftances  at 
D  and  C,  an  equal  weight,  W,  muft  be  added  to  overcome 
the  equal  refiiCance  in  the  fedion  E  F ;  therefore  the 
whole  weight  is  equal  to  double  that  which  would  break 
the  beam  when  only  loofely  fupported  at  its  two  ends. 

5.  When  a  beam  is  fixed  with  one  end  in  a  wall,  at  any 
given  oblique  angle,  the  weight  neceflary  to  produce  the 
rupture,  is  to  the  weight  which  would  break  the  beam,  if 
fixed  horizontally,  as  radius  to  the  cofine  of  the  angle. 

Let  A  B  C  D  (Jig*  11.)  reprefent  a  beam  fixed  in  a 
wall  at  the  angle  fliewn  in  the  figure ;  let  D  I  be  the  ver- 
tical diredion  of  the  weight,  and  let  this  weight  be  repre- 
fented  by  the  line  D  I9  and  refolve  this  into  the  two  forces 
D  B  and  B  I,  the  former  perpendicular,  and  the  other 
parallel  to  the.  beam  A  B ;  then  it  is  obvious,  that  D  B 
only  will  denote  that  part  of  the  weight  which  is  effedive 
in  producing  the  fradure,  and  that  a  weight  which  is  to  W, 
as  D  B  is  to  D  I,  would  break  the  beam  when  placed 
horizontally ;  therefore  converfely,  the  weight  neccfl'ary  to 
break  the  beam  in  this  pofition,  is  to  that  which  would  break 
it  when  fixed  horizontally,  as  D  I  to  D  B ;  or  as  radius  to 
the  cofine  of  the  angle  of  inclination  of  the  beam  to  the 
horizon. 

Moft  authors,  indeed  all  we  have  ever  read,  make  the 
ftrength  in  this  cafe  as  the  fquare  of  the  radius  to  the  fquare 
of  the  cofine  ;  becaufe  the  area  of  fradure  is  greater  in  the 
proportion  of  radius  to  cofine,  which  blended  with  the 
mechanical  efied  of  the  lever,  gives  rad.* :  cof.* ;  but  the 
refult  of  experiment  by  no  means  juftifies  fuch  an  hypothefis, 
nor  does  a  phyfical  confideration  of  the  fubjed  render  it 
neceflary,  the  number  of  fibres  being  the  fame  in  both 
cafes. 

We  may  now  bring  under  one  point  of  view  the  deduc* 
tions  drawn  from  the  preceding  propofitions ;  viz, 

1.  The  ftrength  of  a  beam  fixed  with  one  end  in  a  wafi^ 
and  loaded  at  the  other  end,  is  to  the  ftrength  of  a  beam  of 
the  fame  length,  fupported  on  two  props,  and  loaded  in  the 
middle,  as  i  to  4 ;  or  to  a  beam  ot  double  the  lengthy 
loaded  in  the  middle,  as  1  to  2.  . 

2.  The  ftrefs  upon  a  beam,  arifing  from  the  fame  weight 
placed  at  different  points,  is  as  the  refiangle  of  the  two 
parts  s  and,  therefore,  the  ftrength  of  the  beam,  or  its  refin- 
ance to  fradure,  will  be  inverfely  as  the  £une  redangle  ;  and^ 
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C(m&qiientiy»  the  ftrefs  w  the  greateft^  or  the  ftreogth  the 
leafty  when  the  load  18  placed  in  the  centre. 

3*  The  refiftance  to  fra^ure  in  a  he9m/tMoried  only  at  its 
otremesy  b  to  the  refiftance  of  the  fame  whenj^rr^  at  both 
eadsy  as  I  to  2. 

4.  The  ftrefs  upon  a  beam,  arifing  from  any  oblique 
wBdon  upon  it*  is  as  that  force  into  the  coline  of  tne  angle  ; 
or  the  refiftance  will  be  in  this  cafe  as  radius  to  the  cofine, 
Thefe  refults  are  all  independent  of  any  particular  theory 
of  refiftance^  or  rather,  they  form  a  part  of  every^one ; 
but  they  require  certain  modifications  when  appliAl  to  the 
determination  of  the  abfolute  ftrength  of  beimis.  While 
they  are  merelr  ufed  for  afcertaining  the  proportional 
ftrengths»  for  the  purpofes  of  building,  machinery,  &c. 
they  may  be  properly  employed  in  the  forms  above  given  ; 
it  will  be  proper,  however,  to  point  out  a  few  of  the  modi- 
fications to  which  we  have  alluded,  as  it  will  tend  to  clear  up 
fome  apparent  anomalies  which  have  arifen  in  the  expen- 
ments  ot  M.  Bufibn,  Belidor,  Parent,  Petit,  &c. 

In  the  firft  place,  then,  it  will  have  been  obferved,  that 
9l11  our  deductions  have  been  made  upon  the  fuppofition,  that 
the  beam  preferves  its  redilinear  form  and  original  pofition ; 
and  no  account  whatever  has  been  taken  of  the  defle6tion 
which  it  experiences  firom  the  horizontal  or  oblique  line  in 
which  it  is  firft  fuppofed  to  be  placed  ;  nor  is  it  neceifary  to 
Attend  to  this  circumftance  while  our  views  are  carried  no 
farther  than  determining  the  proper  dimenfions  of  timbers, 
in  buildines,  mechanical  conflrudions,  &c.  becaufe  thefe 
are  never  Submitted  to  ftrains  that  caufe  any  important  de- 
flexions {  but  when  we  attempt  to  reconcile  theory  with  the 
refult  of  experiments  in  which  the  beams  are  abfolutely  frac- 
tured, we  muft  no  longer  omit  the  introduftion  of  thefe  par- 
ticulars into  ourinveftigations. 

Inftead,  therefore,  of  fuppofing  a  beam  fixed  at  one  end 
in  a  wall,  and  loaded  at  the  other,  to  retain  its  horizontal 
pofition,  as  iuj^^.  6,  we  muft  confider  it  as  being  very  con- 
fiderably  defle^ed  out  of  that  pofition,  as  in^.  12  $  and  if 
we  here,  for  the  fake  of  perfpicuity,  reprefent  the  refiftance 
of  the  fibres  to  fra£lure  by  a  weight  P,  it  will  be  obvious 
that,  in  order  that  P  and  W  may  be  in  equilibrio,  the  weight 
W  muft  be  to  the  weight  P,  not  fimply  in  the  inverfe  ratio 
of  the  arms  A  I,  A  C,  but  as  thefe  diftances  into  the  fines 
of  their  refpedive  angles  of  dire6kions ;  that  is,  as  A  I  x 

fin.  A  I  r  :  A  C  fin.  A  C  Q  ::  P  :  —^^.SjL^— 

^  A  I  X  fin.  A  r  I' 

=:  W  (becaufe  fin.  A  C  Q  =  i ) ;  whereas  our  former  re- 

A  C  X  P 

;  the  weight  therefore  required  to  break 


iblt  was 


AI 


a  beam  in  this  pofition,  is  mater  than  what  we  found  it  fo 
be  in  the  cafe  where  no  defle6tion  was  confidered,  in  the 
ratio  of  the  cofine  of  the  angle  of  defleftion  to  radius. 

This  is  fometimes  a  very  important  quantity,  as  we 
have  feen  beams  of  three  feet  leneth,  and  two  inches  fquare, 
deflected  twelve  or  thirteen  inches,  that  is  to  fav,  to  the 
amount  of  one-third  of  their  length,  or  20^ :  and  the  cofine 
of  20^  is  to  radius  as  93  to  100. 

The  reverfe  of  this  happens  when  a  beam  is  loaded  in  the 
middle^  and  fupported  at  its  extremities  on  two  props  $  for 
in  this  cafe  the  re>a£tion  of  the  props  is  not  made,  as  we  have 
fuppofed,  in  a  direfUon  oppofite  to  the  vertical  aftion  of  the 
weight,  but  perpendicular  to  the  arms  of  the  lever.  The 
beam  A  BCD  (/jf.  15.)  is  therefore  kept  in  equilibrio 
with  regard  to  its  ftrain,  by  the  a6kion  of  three  forces,  we. 
the  weight  W,  the  quantity  and  dire^ion  of  which  may  be 
denoted  by  the  diagonal  S  G,*  viz*  the  diagonal  of  the  pa- 
rallelogram, of  which  P  Sf  PS,  are  two  adjacent  fides,  and 
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which  equally  denote  the  quantity  and  diitAion  of  the  re- 
a£^ion  of  the  props  :  which  will  therefore  be  greater  than 
^  W,  the  quantity  we  have  fuppofed  in  our  former  invtftiga^ 
tion,  in  the  ratio  of  S  F  to  S  F ;  that  is,  in  the  ratio  of 
radius  to  the  cofine  of  the  angle  of  defledtion. 

Hence  it  appears  that  when  a  beam  is  fixed  at  one  end^ 
and  the  computed  weight  neceflkry  to  break  it  be  W,  the 

W 

real  weight  that  muft  be  employed  will  be     ■-  ^  ;  D  de- 

cof.  D 

noting  the  angle  of  defle6tion :  but  when  the  beam  is  fup** 
ported  at  both  ends,  and  the  computed  weifl^ht  W^  and  the 
angle  of  defleftion  D',  then  the  real  weight  will  be  W 
cof.  D'. 

Hence,  fuppofing  the  former  beam  to  have  the  fame  breadth 
and  depth,  but  only  ha}f  the  length  of  the  latter ;  we  fhall 
have,  according  to  the  preceding  theory,  W  :  W  ::  i  :  2, 
whereas,  from  this  modification  of  it,  the  analogy  is  W  :  W  :: 
I  :  2  cof.  D .  cof.  D',  which  (if  the  beams  are  fmaU  in  pro^ 
portion  to  their  len^h,  as  was  the  cafe  vnth  thofe  of 
M.  Parent)  is  quite  niflicient  for  reducing  the  ratio  to  2  t  3 
or  A  :  6,  as  found  by  that  authoi^. 

Again,  with  regard  to  a  beam  having  its  two  ends  folidly 
fixed,  its  ftrength,  according  to  our  preceding  inveftiga- 
tion,  as  compared  with  an  equal  beam  fupported  at  both  ends^ 
is  as  2  :  I ;  but  this  fuppofes  the  three  fra^ures  to  take  place 
at  the  fame  time,  or  that  the  fame  defle£lion  that  is  necefiivy 
for  producing  the  fradure  at  F  (^.  lo. )  will  alfo  at  the  fame 
time  caufe  the  fra6kure  to  happen  in  the  two  fe6tions  D  A» 
C  B ;  but  this,  like  the  preceding,  will  not  apply  to  the 
ultimate  refult ;  as  the  defle^on  of  the  half  beams  A  F,  B  F» 
is  found  in  experiment  to  be  nearly  double  that  of  the  whole 
beam  A  B ;  and  therefore,  fuppofing  the  defie6^ion  to  be  aa^ 
the  weight,  as  it  is  in  h&,  very  nearly  for  a  confiderable 
time,  it  will  only  require,  in  addition  to  the  weight  that 
would  break  the  beam,  when  fupported  at  its  ends,  fucb  a 
weight  as  would  produce  the  denefkion  in  the  half  beams^ 
equal  to  that  at  which  the  fupported  beam  breaks ;  that  is^ 
about  half  the  faid  weight ;  and,  confequently,  the  ratio  of  the 
ftrength  of  the  fixed  beam  to  that  which  is  merely  fupported^ 
inftead  of  being  as  2  to  i^  will  be  reduced  to  that  of  5  to  2,  or 
9  to  6,  as  found  in  the  experiments  above  referred  to,  as  well 
as  in  thofe  of  Belidor,  as  publiflied  by  him  in  his  "  Science  dee 
Ingenieurs.''  M.  Parent  found  that  a  beam  fupported  at 
one  end  only  in  a  wall,  and  another  of  double  length  yii^ 

f9rUd  at  both  ends,  and  an  equal  hezm  Jiced  at  both  ends, 
roke  with  weights  which  had  very  nearly  the  proportion  of 
4,  6,  and  9 ;  whereas  the  theory,  which  takers  no  account 
^of  defledion,  gives  4,  8,  16 ;  but  what  is  ftated  above^ 
fhews  that  Parent's  numbers  are  thofe  which  ought  to  be 
found  by  experiment ;  and  the  fame  explanation  renders  the 
refulu  in  the  following  table  of  Belidor  alfo  {>erfedly  recon- 
cikable  with  each  other. 

We  have  alfo,  finoe  the  above  was  vnitten,  made  feveral 
experiments  of  the  fame  kind,  in  order  to  compare  the 
ftrength  of  beams  according  to  the  manner  in  which  they 
were  fupported  or  fixed,  at  one  end  or  both ;  and  accord- 
ing as  they  were  fixed  horizontally,  or  at  different  angles  of 
indination;  and  in  all  thofe  cafes  the  refults  anfwer  very 
nearly  to  what  the  preceding  theory  requires.  Thus  a 
beam  of  fir  fix  feet  long  and  two  inches  fquare,  fupported 
at  each  end,  broke  with  744  lbs. ;  and  the  mean  of  feveral 
experiments  on  fimilar  pieces  of  the  fame  dimenfion  fixed  at 
each  end,  require  1 105  lbs. ;  and  the  fragments  of  the  iamt, 
three  feet  long,  broke  with  one  end  in  a  wall,  required  at  a 
medium  j.00  lbs. ;  the  ratio  of  which  nambers  are  not  very 
different  nom  thofe  above  ftated. 
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SMof^s  Estperfmenti. — Thefc  piedss  were  found  cven- 
gramed  oak ;  the  column  b  contains  the  breadth,  d  the 
depth,  and  /the  length,  all  in  inches:  p  (hews  the  number 
of  pounds  which  broke  them,  and  m  toe  mean  weighty  alfo 
in  pounds. 


N" 

b 

d 

/ 

/ 

1 

ffl 

How  fixed. 

I 

I 

I 

i8 

400 

415 
405 

406 

the  ends  lying  loofe. 

A 

I 

1 

i8 

600 
600 
624 

608 

the  ends  firmly  fixed. 

s 

3 

^ 

i8 

810 

795 
812 

S05 

the  ends  loofe. 

4 

I 

2 

i8 

1570 
1580 
1590 

1580 

the  ends  loofe. 

5 

I 

I 

36 

i8j 

195 
180 

187 

the  ends  loofe. 

6 

I 

I 

36 

285 
280 
285 

283 

the  ends  fixed. 

7 

2 

2 

36 

1550 
1620 
1585 

1585 

the  ends  loofe. 

8 

I* 

H 

36 

166$ 
1675 
1640 

1660 

the  ends  loofe. 

By  a  comparifon  of  thefe  refults,  we  find 

I.  From  a  comparifon  of  experiments  i  and  3,  that  the 
Jtrmph  it  proportional  to  the  hreadth. 

3.  Experiments  3  and  4  (hew  that  the  Jlrength  is  propor- 
iiOMito  thefjuan  pj  the  iipth. 

3.  ExpenmcDts  i  and  r  fhew  the  Jlrength  to  be  nearly  in 
the  mverfe  ratioof  thelen^h. 

4.  Experiments  5  and  7  (hew  the  Jlrength  proportional  to  the 
breadth  and/fuare  if  the  depth. 

5.  Experiments  i  and  7  (hew,  by  combination,  thai  the 
Jlrength  h  in  the  ratio  of  the  area  of  fra&ure  into  the  depthy  and 

mtheinverje  ratio  of  the  lengths* 

6.  Experiments  i  and  3,  as  alfo  5  and  6,  (hew  that  the 
firength  if  beams  Juted  at  both  ends  is  to  that  ojthofe  which  are 
^yJiMortedin  the  ratio  ^jT  3  :  2. 

We  naYe  (hewn  that  tma  lafb  proportion  is  about  what 


ought  to  refttlt  from  experiments  ;  akkoDgk  no  theoiy  thai 
we  know  of  introduces  this  confideration* 

Another  difcrepancy  between  theory  and  experiment  is^ 
where  the  ftrength  ought  to  be  inverfely  as  the  lengthy 
it  (hews  itfelf  in  the  above  experiments,  but  is  very  remarks 
able  in  thofe  of  M.  Buffon  $  and  thoueh  our  preceding  re- 
marks will  explain  very  fatisfadorily  tnis  deviation,  we  are 
almoft  afraid  to  offer  it  as  an  illuftration ;  after  feeing  it 
treated  as  an  inexplicable  paradox  by  fome  writers  of  the 
firft  eminence :  Dr.  Robifon,  for  example,  fays,  **  the  ea^- 
neer  wiQ  carefully  keep  in  mind  the  important  £ii£k,  that  a 
beam  of  quadruple  length,  infiead  of  havinj?  ^th  of  tlie 
ftrength,  has  only  about  -^th ;  and  the  philo&pher  fhould 
endeavour  to  difcover  the  caufe  of  this  diminution,  that  he 
may  give  the  artift  a  more  accurate  rule  of  computation.'* 

In  another  place  he  attempts  to  account  for  it  from  phy- 
fical  confiderations,  vi%.  that  the  trees  beiscr  (bongeft  at  the 
root  end  :  Buffon's  longeft  pieces  were  bnwe  in  the  weakeft 
part,  which  however  does  not  appear  quite  certain,  as  we 
cannot  tell  from  which  end  his  (horten  pieces  were  cut ; 
he  alfo  thinks,  that  the  curvature  being  greateft  in  the 
longer  pieces,  may  alfo  be  a  caufe  of  the  deficiency  above 
alluded  to.  We  are  not  difpofed  to  deny  that  thefe  may 
both  have  an  influence ;  but  it  certainly  appears  to  us,  that 
inftead  of  looking  for  a  phyfical  explanation,  what  we 
have  before  remarked  with  regard  to  the  defledbion  is  quite 
fuffident  to  account  for  the  anomaly  on  pure  mathematical 
principles.  We  have  feen,  that  if  W  be  the  computed 
weight,  independent  of  defle6kion,  the  abfolute  weight  will 
be  W  cof.  D,  D  being  the  angle  of  deflexion ;  and  as 
this  deflexion,  both  from  theory  and  pra6tice,  is  found  to 
increafe  as  the  fquare  of  the  length ;  it  fbllovrs,  that  when 
the  length  is  quadrupled,  the  depth  of  defie6kion  will  be 
fixteen  times  greater ;  that  is,  the  fine  of  the  angle  of  de- 
flexion will  be  fixteen  times  more  in  one  cafe  than  in  the 
other,  while  the  radius  will  be  only  four  times  longer ;  and 
therefore,  the  angle  is  in  one  cafe  about  four  times  what  it 
is  in  the  other,  (fuppofing  in  a  rouj^h  way  the  an^le  to 
vary  as  the  fine).  Confequently,  it  W  x  cof.  D  is  the 
weight  which  breaks  the  Ihorter  beam,  ^  W  x  cof.  4  D 
ought  to  be  that  which  breaks  the  longer  one ;  and  this 
we  prefume  will  nearly,  if  not  entirely,  account  for  the  de* 
creafe  of  ftrength  in  Buffon's  experiments.  We  cannot 
perceive  but  that  this  reafoning  is  perfeXly  legitimate,  yet 
we  are  aftoni(hed  that  it  (hould  not  have  occurred  to  fo 
keen  a  mathematician  as  the  one  to  whom  we  have  alluded, 
or  to  fome  one  of  the  writers  on  this  fubje6t,  and  on  this 
account  we  offer  it  with  fome  hefitation. 

The  following  table  contains  the  refult  of  fiuffon's  ex- 
periments, which  are  by  far  the  moft  valuable  of  any  that 
nave  yet  been  made,  both  on  account  of  the  number  of 
them,  and  the  fize  of  the  beams  that  were  employed*  The 
dimenfions  are  given  in  metres,  and  the  weights  in  kilo* 
grams»  as  reduced  by  M.  Girard,  except  that  we  have  not 
always  retained  the  fame  number  of  decimals ;  thefe  may  be 
reduced  to  Enfi^li(h  meafure  by  obferving,  that  i  metre 
=  3«a8i  £ngli(h  feet,  and  i  kilogram  s=  2.20652  lbs. 
avoirdupois. 
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Table  of  Buffon's  Experiments  on  the  Strength  of  Sfuare  Oak-beams,  fupported  at  botk  Ends. 


•»? 

Weight 

which  it 

bore  before 

it  broke. 

Tiiaefiom 

Lengthening 

5.9 

1  Sid*  of  iIm 

Length 

Weiffht 

DeAe^OB 

thefirft 

Deftaion 

or  ftretching  of 

Mean 

S8. 

Square. 

of 

before 

FraAuie  to 

at  the  inftant 

the  Ftbree  to 

llretchtiig  of 

??• 

the  Piece. 

the  Piece. 

the  Fraftore. 

the  final 
Rupture. 

of  Rupture. 

a  Metre  in 
Length. 

the  Fibres. 

Metret* 

Kilog. 

Kilpff. 

Metrea. 

Houn. 

Metrea. 

flWIKts 

Me«rea. 

I 

-      2.2732 

^9-34 

3616 

0.0946 

0.2013 

O.I317 

Oi005 

2 

2.273a 

27-39 

2580 

0.^217 

ai527 

0.1758 

O.OII 

3 

«-5979 

33-26 

2250 

O.IOI3' 

0^1041 

0.2164 

0.013 

4 

2^979 

30.81 

2201 

0^1262 

0.0902 

0.2976 

ao26 

5 

0.1083/ 

2.9227 

37-66 

2005 

0.1307 

0.0972 

0.2029 

0^009 

6 

2.9227 

3472 

1932 

0. 1488 

a.0833 

o.»435 

0.013 

7 

3-H73 

41.08 

1773 

0.1578 

aio4i 

0.1758 

aoo5 

8 

3-2773 

40.10 

1760 

0.1758 

aio4i 

0.1758 

aoo4 

9 

3.8969 

48.91 

I49I 

a  1894 

0.1894 

aop4 

zo 

• 

.     3-89^ 

47-93 

1430 

0.1894 

0.2164 

o.oo6 

II 

f 

'     «-2732 

45-97 

5759 

0.0676 

0.4027 

1 

0.0968 

0*003 

"         1 

2.2732 

43-33 

5515 

0.0676 

0.3819 

«3 

^•5979 

50.87 

4842 

0.0721 

0-2777 

0-1353 

aoo5 

»4 

2-5979 

49.89 

4732 

0.0789 

0.2708 

0.1239 

0.004 

« 

15 

2.9237 

57-71 

4108 

0.08 1 1 

0.1944 

0.1623 

Ok  006 

i6 

2.9327 

56.74 

4072 

0.0878 

0.1944 

0.1443 

0.004 

• 

17 

3.9227 

56.35 

4010 

0^0946 

0.1805 

0.1353 

0.004 

1 

i8 

A 

3-H73 

64.56 

3534 

ao856 

0.14C8 
ai388 

0.20^9 

0.007 

19 

3-H73 

63-59 

3448 

0.0946 

0.1825 

0.006 

30 

3-2473 

62.85 

3472 

0.1082 

0.1944 

0.2321 

0.010 

21 

3.8969 

76.30 

2959 

0.X488 

0.2083 

0-3517 

0.016 

0.007445* 

22 

0.1353/ 

3.8969 

75-32 

2985 

0.1556 

»3 

4.5464 

87.06 

2641 

0.2164 

0.2706 

aoo7 

H 

1 

4.5464 

86.C8 

2543 

0.2221 

0.1250 

0-3517 

aoii 

f 

»5 

5- '959 

102.23 

2164 

0.2186 

0.1 180 

0.4328 

0.013 

26 

5-1959 

100.37 

2091 

0.2209 

0.1041 

0.4906 

0.017 

27 

5-8453 

113.48 

1834 

0.2164 

0.0763 

0.4599 

0.012 

28 

5-8453 

112.99 

1499 

a  2209 

0.0694 

0.4058 

aoo9 

«9 

6.4946 

139.64 

itSoi 

0.3389 

0.0694 

0-4373 

0.009 

30 

6.4946 

126.68 

1553 

0.2706 

0.0555 

0.5547 

0.014 

31 

7.1440 

137-45 

1455 

0-3043 

0.1250 

0.5I4I 

0.010 

3» 

7-7939 

151.63 

1076 

0.2976 

0.1111 

0.4058 

0.005 

33 

7-7939 

150.16 

1039 

0.3652 

0.1041 

0.4328 

0.006 

34 

9.0928 

178.04 

880 

0.4870 

0.1 180 

0.6768 

O.OII 

3J 

V. 

9.0928 

166*09 

885 

0.5952 

o.ii8o 

0.7576 

0.013 

36 

r 

2.2732 

62.8551 

9416 

37 

2.2732 

58.9373 

9123 

. 

38 

0.1624 

2.5979 

73.8837 

7679 

0.0631 

0.7568 

0-1353 

0.005 

39 

1 

2-5979 

71.4152 

7508 

0.0653 

0.6804 

0.1127 

OU3II 

40 

V.    2.9227 

81.1983 

6579 

0.0676 

0.4999 

O.T398 

o»oi3 

1 

Yy  2 
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Tablb  *-  etutmued* 


«  z 

1 

Weight 

which  it 

bore  before 

it  broke. 

Time  from 

Lengthening 

1? 

a*  «        M  .1 

Lenffth 
the  Fiece. 

Weight 

Defleaion 

thefirft 

Defleaion 

or  ilretching  of 

Mean 

is. 

Side  of  .the 
Square. 

• 

of 
the  Piece. 

before 
the  Fradhire. 

Fn6lure  to 
the  final 
Rupture. 

Sit  the  iriiUnt 
of  Rupture. 

the  Fibres  to 

a  Metre  tii 

Length. 

ilretching  of 
the  Fibres. 

Metros. 

Metres. 

Kilog. 

Kil(^. 

Metres. 

Hours. 

Metres. 

Metres. 

Metres. 

4» 

^ 

2.9227 

80.4644 

6285 

0.0766 

0.3541 

0.1353 

0.026 

4* 

3-2473 

91.9594 

5612 

0.08 1 1 

o-3«94 

0.2164 

0.008 

43 

o.i6i'^l 

3*473 

90.991 1 

539a 

0.0946 

0-3055 

0.1623 

0.004 

44 

1 

3.8969 

109.5689 

4500 

0.1082 

0.2152 

0.1894 

0.004 

45 

I 

3.8969 

I08.IOI2 

4402 

0.1 107 

0.2222 

0.1578 

0.003 

46 

f 

4.5464 

124.7322 

3^ 

O.1217 

0.1736 

0.2706 

0.007 

47 

4.5464 

124.2431 

3668 

0.1 107 

0.1527 

0.3066 

0.009 

48 

5-1959 

143.8087 

3057 

O.II88 

0.1388 

0.2164 

0.003 

. 

49 

0.1624 1 

5-1959 

H3-3"97 

3167 

0.1578 

0.1319 

0.2706 

0.005 

50 

58453 

163.3747 

2751 

0.2006 

0.1111 

0.5952 

0.020 

51 

5-^453 

161.9073 

2690 

0.2299 

0.0972 

0.2706 

O.OQ4 

5* 

6.4946 

184.4080 

2457 

0.2570 

0.0833 

0.5600 

0.014 

53 

Vi 

6.4946 

183.4297 

^384 

0.2389 

0.0763 

0.3788 

0.006 

54 

( 

3.5979 

99.78 

12791 

0.0743 

0.8749 

0.1082 

0.003 

55 

2.5979 

99.78 

12693 

0.0676 

0.9235 

0.1013 

0.003 

56 

2.9226 

1 1 1.03 

1 1 152 

0.0836 

0.6943 

0.1488 

0.005 

57 

2.9226 

1 10.05 

107 1 2 

0.0789 

0.6735 

0.1398 

0.004 

58 

3-H73 

124.24 

961 1 

0.0689 

0.5068 

0.3519 

0.023 

59 

3-H73 

123.25 

9440 

0.08 1 1 

0.5277 

0.2435 

0.01 1 

60 

3.8969 

147.72 

8217 

0.0789 

0.4374 

0.2029 

0.005 

61 

o.i8q4( 

3.8969 

147-23 

7606 

0*0900 

0.4166 

0.1894 

0.004 

0.007445a 

62 

4.5464 

»73-<54 

6652 

0.1 127 

0.3816 

0.1961 

0.003 

63 

4.5464 

171.69 

6285 

0.1013 

0-3333 
0.2847 

0.2186 

0.004 

64 

5-1959 

198.59 

5429 

0.1307 

a27o6 

0.005 

65 

5-1959 

197.12 

5331 

0.1420 

0.2500 

0.3088 

0.007 

t 

66 

58453 

222.07 

4622 

0.1488 

0.1875 

0.3246 

0.006 

,67 

5-8453 

222.07 

4597 

0.1578 

0.1527 

a257o 

0.003 

68 

6.4946 

247.01 

4182 

O.2I19 

0.1041 

0.3403 

0.005 

69 

V 

.     6.4946 

247.50 

3913 

0.2299 

ao902 

0.3246 

aoo4 

70 

•- 

3-H73 

161.90 

13598 

0.081  T 

0.1805 

0.1555 

0.004 

71 

3-2473 

161  90 

13049 

0.0608 

0.2360 

0.1194 

o.ooa 

72 

38968 

194.19 

11190 

0081 1 

0.6249 

o.i66o 

0.003 

73 

' 

38968 

19345 

10750 

0.0789 

0.5763 

0.1803 

0,004 

74 

4.5464 

225.49 

9807 

0.1036 

0.4582 

0.2299 

aoo5 

75 

0.2165/ 

4.5464 

224.51 

9538 

ao856 

0.4304 

0.2164 

aoo4 

76 

5-1959 

256.80 

8217 

0.1398 

0.3263 

0.2706 

0.005 

77 

5-1959 

256.31 

7801 

0.1013 

0-3472 

0.2016 

0.0O3 

78 

' 

5-8453 

290.55 

6603 

0.1217 

0.2222 

0.2751 

0.004 

79 

5-8453 

290.06 

6309 

0.1104 

0.2083 

0.2096 

0.002 

80 

v. 

6.4946 

3*3-79 

5759 

0.1758 

0.1666 

0.2976 

0.004 

81 

6.4946 

322.83 

59^7 

0.1623 

0.1944 

0.2605 

aoo2 

It 
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It  renunnt  now  for  us  to  offer  a  few  obfervations  with  re-^ 
gvd  to  the  relation  between  the  ftrength  of  dired  cohefion, 
and  the  ftrength  of  beams  fabmitted  to  tranfverfe  ftrains ; 
but,  unfortunately,  we  have  very  little  on  which  to  reft  any 
theory  in  this  refpeft.  We  know  of  no  experiments  that 
have  yet  been  made  with  a  view  to  this  determination^  ex- 
cept tiiofe  to  which  we  have  above  referred,  as  being  at 
present  in  progrefs  at  the  Royal  Military  Academy,  and 
thefe  are  not  yet  fufBciently  forward  to  enable  us  to  offer 
any  decided  theory. 

According  to  Galileo's  theory,  if  /  denote  the  ftrength 
of  dired  cohefion,  that  is,  the  number  of  pounds  neceiUry 
to  break  a  bar  of  one  inch  fquare ;  a  the  area,  in  inches,  of 
the  fedion  of  fracture ;  J  the  depth  of  its  centre  of  gravity 
from  the  edge  about  which  the  beam  is  fuppofed  to  turn ; 
and  /  the  length,  alfo  in  inches ;  and  W  the  required  weight ; 
ihen 

I.  IFben  the  heam  u  fixed  with  one  end  m  a  wail, 

_fad 
a.  When  the  beam  u  fupported  alt  h^th  ends,  then 

3*  When  the  beam  is  fined  at  hiOh  ends, 

_  Sfad 

The  weight  in  both  the  latter  cafes  being  fuppofed  to 
nrft  on  the  middle  of  the  beam,  and  in  the  firft  at  its  end. 
When  the  weight  ads  at  any  other  part  of  the  beam,  the 
ftrefs  varies  diredly  as  the  redangte  of  the  two  parts,  or 
the  ftrength  is  inverfely  as  the  fame. 

According  to  Leibnitz's  theory,  if  a  is  the  area,  /  the 
length  in  inches,  and  f  the  ftrength  of  dire6t  cohefion  in 
pounds,  on  a  fquare  inch,  as  before ;  alfo  D  the  depth  of 
the  feftion  of  fradure,  A  the  diftance  of  its  centre  ox  ofcil- 
lation,  and  d  that  of  its  centre  of  gravity  from  the  point 
about  which  the  beam  turns ;  then, 

1.  IFhen  the  heam  is  fixed  at  one  end, 

_/aAd 
1W' 

2.  IFhen  the  team  is  /ufported  at  both  ends, 

W«  -75-. 

3.  When  the  beam  is  fixed  at  both  endsf 

^  -  ~7D~' 

From  thefe  general  theorems  it  is  ufual  to  draw  a  variety 
cf  corollaries  as  to  the  ftrength  of  beams  of  different  forms, 
and  in  different  pofitions.  Thus,  from  the  former,  it  ap- 
pears that  a  triangular  beam,  fixed  with  one  end  in  a  wall, 
with  its  edge  downwards,  or  fupported  at  its  two  ends,  with 
its  baje  downwards,  has  doubU  the  ftrength  of  an  equal 
beam  .laid  the  contrary  way,  i.  e,  with  its  bafe  down  in  the 
firft  cafe,  and  upwards  in  the  fecond ;  and  Leibnitz's  for* 
inula  makes  the  ftrength  three  times  as  much^  whereas  ex- 
periment proves  that  the  beam  is  weaker  in  both  thefe  cafes, 
where,  according  to  their  theory,  it  fhould  be  fo  much 
iironger. 

Similar  erroneous  condufions  are  alfo  drawn  from  thefe 
theorems,  with  regard  to  hollow  cylinders,  not  bored 
throttj^  the  axiSf  Imt  00  one  fide  of  tt  (  the  lirength)  ac-* 
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cording  to  the  above,  being  greateft  when  the  beam  is  ndade 
to  turn  about  the  thinneft  part :  but  here,  again,  experi* 
•ment  (hews  it  to  be  weakeft  in  that  pofition. 

With  regard  to  the  hollow  cvUnder  bored  through  ita 
axis,  the  above  theorems,  though  they  are  ftill  inaccurate 
with  regard  to  the  proportion  between  the  diredt  cohefion 
and  the  tranfverfe  ftrain,  are  not  much  out  in  refpeA  to  the 
proportional  ftrength,  according  to  the  fize  of^  the  bore^ 
and  the  thicknefs  of  the  fides :  in  fa6k,  both  fets  of  theo« 
rems  give  the  fame  refults,  with  regard  to  the  propor-* 
tional  ftrengths,  as  depending  upon  the  lengths,  depths^ 
breadths,  8cc.  of  the  beams,  while  thefe  remain  of  the  fame 
form,  and  reft  in  the  fame  pofition ;  it  is  in  the  comparifen 
of  different  formed  beams  with  each  other,  or  different 
pofitions  of  the  fame  beam,  where  the  defe6l  is  the  moft 
obvious ;  and  particularly  with  regard  to  ail  beams,  as  de* 
pending  upon  the  ftrength  of  dm&.  cohefion.  On  this  acn 
count,  we  fhall  difpenfe  with  the  corollaries  and  deduAiona 
above  referred  to,  as  being  more  likely  to  miflead  than  to 
inftruft  the  engineer,  although  we  thought  it  right  to  men* 
tion  them ;  and  if  we  cannot  fupply  them  with  well  efta« 
blifhed  rules  and  formula,  we  will  at  leaft  endeavour  to 
point  out  how  fuch  may  be  obtained. 

We  have  already  ftated  that  the  beam,  inftead  of  tumingr 
about  the  line  CD  {fig*  i.),  as  fuppofed  by  Galileo  and  ' 
Leibnitz,  really  turns  about  a  hoe  within  the  area  of  frac* 
tture,  as  (hewn  by  the  fed  ion,  fig.  5  ;  vi%.  inftead  of  turn- 
ing about  the  lower  point  C,  tne  beam  will  turn  about  fome 
other  line,  reprefented  in  the  figure  by  n,  the  fituation  of 
which  is  unknown,  but  whofe  pofition  is  abfolutely  neceffary 
to  be  determined,  in  order  to  eftabliih  a  correct  theory  of 
the  fbnength  of  beams.  According  to  Du  Hamel's  experi- 
ments on  willow,  it  is  at  about  one-third  the  depth  from  A  ; 
and  thofe  that  we  have  made,  make  it  about  the  fame  for 
fir :  and  though  there  may  be  fome  difference  in  this  refpe^ 
in  woods  of  different  kinds,  it  is  probably  not  far  from  that 
point  in  any. 

Now  all  the  fibres  between  n  and  A  are  thofe  only  which 
are  in  a  ftate  of  tenfion  ;  the  others  between  n  and  C  being 
in  a  ftate  of  compreffion ;  while  the  fibres  in  the  line,  of 
which  the  fe&ion  is  n,  will  be  neither  compreffed  nor 
ftretched ;  on  which  account  this  is  commonly  called  the 
neutral  line^  or  neutral  axis.  Hence  we  fee,  that  in  the 
theories  of  Galileo  and  Leibnitz,  the  ftrength  of  beams,  as 
deduced  from  the  ftrength  of  direft  cohefion,  muft  far  ex- 
ceed the  real  ftrength,  not  more  than  one»third  of  the  fibres, 
which  they  fuppofe,  being  employed  to  refift  the  frafiure 
at  leaft  by  tenbon  ;  alfo  the  centre  of  tenfion  being  at  only 
one-third  of  the  diftance  they  have  affumed,  thefe  combined 
would  make  the  real  ftrength  only  one-ninth  of  the  com- 
puted ftrength.  But  as  we  may  (uppofie  that  exadly  one* 
half  of  the  entire  force  is  employed  in  producing  the  com- 
preffion, that  is,  that  the  beam  turns  about  that  point  where 
the  refiftance  to  compreffion  is  equal  to  that  of  tenfion,  this 
reduces  it  te  4^  times ;  that  is,  the  computed  ftrength  is 
about  4^  times  greater  than  it  would  be,  if  the  neutral  line 
were,  as  we  have  fuppofed,  at  one-third  of  the  depth  from 
the  upper  furface  of^the  beam. 

This  defeat  is  common  ta  both  thefe  authors,  after  con- 
ceding to  each  his  own  particular  law  of  tenfion ;  that  is  to 
fay,  to  Galileo,  that  every  fibre  ads  vrith  the  fame  energy  | 
and  te  Leibnitz,  that  the  tenfion  is  as  the  force.  But  one 
or  both  of  theCe  fuppofitions  muft  be  erroneous ;  and  we 
muft  fay,  that,  independent  of  experiments,  we  fhoald  ccr* 
tainly  have  been  inclined  to  adopt  the  latter ;  bat  we  are  con* 
vinced,  firoaa  a  great  multiplicity  of  icfulu,  that  Galileo  if 
aoHfib  nearer,  u  not  exa^y  eaafonoabk  to  the  adual 

S  operaliom 
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•peration.  However  diflkult  k,  therefore,  may  lie  to  ac- 
count for  this  equality  in  the  force  of  tenfion  on  phyfical 
principles^  we  muft  adopt  it  aa  a  fa^  deduced  from  experi- 
ment, and  leave  to  the  philofbpher  the  explanation  of  its 

exiftence. 

Our  Hmita  will  not  admit  of  reporting  here  the  nature  of 
the  experimentty  nor  the  calculations  founded  upon  thern^ 
ip^ich  led  to  thb  determination ;  hut  we  hope  foon  to  fee 
them  laid  before  the  public  in  another  form.  We  can  only 
give  here  the  refult,  which,  as  far  as  it  is  at  prefent  afcer- 
tained,  is  as  follows : 

The  eaitre  of  Ut^um  Mul  centre  rf  comprejfion  are  nearly  or 
$xa8fy  eoineident  with  the  centre  of  gravity  f  and  the  neutral 
Bne,  whatever  may  be  the  Jtgwe  of  the  feQioHy  is  fo  pofited^ 
that  the  re&angle  of  the  area  of  tenfion  tnta  the  defiance  of  its 
centre  of  gravity  from  the  fasd  Une^  is  to  the  reSangle  of  the 
mna  of  compreffm  into  the  difiance  of  its  centre  of  grawty 
mil  to  ^ 

Fvom  which  theorem,  the  neutral  hoe  for  any  formed 
beam  may  be  determined,  and  the  abfc^ute  ftrength  may 
then  be  found  as  follows,  viz, :  Let  d  denote  the  diliance 
•f  the  centre  of  tenfion  from  the  neutral  line,  a  the  area  of 
tenfion,  and  /  the  length  of  the  beam,  all  in  inches ;  D  the 
angle  of  deiedion,  and  /  the  ftrength  of  dired  cohefion 
OB  a  fquare  inch ;  then,  without  confidering  the  increafed 
length  of  lever, 

I.  When  the  heam  is  fixed  at  one  end^ 

_      2  fad 
^   -   /.cof.D* 

3.  H^fen  the  heam  is  fupforted  at  both  endsy 


W  = 


-   ^/^<^ 


/ 


X   cof.  D. 


3.  When  the  learn  is  fixed  at  both  ends^ 


W  = 


12  fad 


I 


X   cof-  D. 


And  when  the  beam  is  fixed  at  one  end  at  any  angle, 
formula  (i)  will  ftill  apply ;  only  increafing  or  decreaung 
the  angle  of  defie&ion  by  the  quantity  ot  the  firft  angle 
of  inchnation,  according  aa  that  inclination  is  downwards  or 
upwards. 

And  when  the  beam  is  fupported,  or  fixed,  at  both  ends, 
and  either  refting  obliquely,  or  a€ted  upon  by  an  oblique 
force ;  the  two  latter  formulz  become, 

4*  For  the  beam  fupported  at  each  end^ 

,^         %fad        cof.D 
I  col.  I 

5*  For  the  beam  fixed  at  each  end^ 

12  fad        cof.D 

Where  I  denotes  the  angle  which  the  dire£Uon  of  the 
force  makes  with  the  dire£uon  of  the  beam. 

Note  I.  It  (hould  be  obferved  that  the  preceding  theorem, 
for  determining  the  neutral  line,  is  principally  dravm  from 
experiments  on  fir-beams.  A  different  ratio  than  i  :  5 
may  be  neceflary  in  other  kinds  of  wood  $  but  at  prefent 
that  ratio  has  not  been  found. 

N^  2.  The  deie6tion  D,  as  we  have  before  obferved, 
is  not  a  neceflary  datum  in  eftknating  the  ftrength  of  timber^ 
for  any  pradical  purpofea  of  building,  &c. :  it  is  merely  in- 
troduced in  order  to  reconcile  theory  with  the  refult  of 
txperimetu  made  upcm  the  abliikite  and  ultimate  ftreogthi 
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in  which  cafes,  particularly  in  long  beams^  it  becomes  an 
important  quantity,  and  muft  not  be  omitted ;  and  in  ali 
cafes  where  it  is  required,  it  muft  be  drawn  from  feme 
prior  experiment  on  the  fame  kind  of  wood,  by  meaiia  of 
the  following  theorem,  vim. 

Let  /,  dt  and  D,  reprefent  the  lengrth,  depth,  and  de- 
flection of  any  beam ;  and  /'  and  d*  t&  length  and  depth 
of  any  other  beam,  whofe  defiedion  D '  is  required  ;  then, 

"   -    IU> 

See  the  feveral  works  referred  to  in  the  beginning  of  the 
article,  by  Bernoulli,  Euler,  Lagrange,  &c. 

We  fkall  now  illuftrate  thefe  theorems  by  a  few  examples. 

Example  i. — The  ftrength  of  dired  cohefion  on  a  fquare 
inch  of  hr  being  I3,cx)0  lbs.,  required  the  weight  neceflary 
to  break  a  re£iangular  bar  30  inches  long,  2  inches  deep, 
and  I  inch  in  breadth ;  when  fixed  at  one  end  in  a  vi«ll, 
and  the  weight  a^ing  at  the  other ;  the  deflection,  com- 
puted from  other  experiments,  having  been  found  to  be 
5  inches. 

Firfi,  to  find  the  neutral  line:  here,  fince  the  fe^ion  is  a 
rectangle,  the  centres  of  tenfion  and  comprefiion  are  each 
on  the  centres  of  their  refpe£iive  suras ;  therefore,  call  the 
depth  of  tenfion  x,  the  depth  of  compreffion  will  be  2  —  jr, 
which  alfo  denote  thefe  areas;  and  we  muft  have,  there- 
fore, 

*'      {2-xY 

—  :  ^ '—  "1:3; 

22  ^ 

or  3x*  =  4  — 4*  -I-  «•;  or  jp'  -f  2x  =   s. 

Whence  x  =  —  i   4-   v'3  =  .732  =  «; 

alfo  J^  =  .366  =  d; 

tan.  of  defledion  ss  —  =  -7-  =s  .16666666. 

Whence  the  angle  D  =  9^  34',  and  its  cofiae  :=  .9860 ; 
therefore,  by  formula  i. 


235  lbs. 


W    —      ^/^^     _    2  X  13000  X  .732  X  .^^  _ 

""  /.cof.D  ""  30  X  .986  ~* 

Example  2. — Required  the  weight  that  would  break  the 
fame  beam  when  *fupported  at  each  end,  reje&ing  the  de- 
fledion,  which  is  very  inconfiderable. 

By  formula  2, 


W 


^fad      8  X  13000  X  .732  X  ,36^ 


/ 


30 


928  lbs. 


Example  3.— Required  the  weight  that  would  break  jthe 
fame  beam  fixed  at  each  end. 

Rejefting  the  defledion,  we  have  from  formula  3, 

xtr^  i2/tfj_  12  X  13000 X, .732  X  ,^Se        ,^^   ,. 
/  30 

Note, — We  have  here  aifumed  i^ooo  for  the  force  of  di> 
re^  cohefion.';  this,  however,  rather  exceeds  the  greateft 
ftreng^  of  fir,  which  varies  from  loooo  to  about  13000  lbs. 

Example  4. — AiTuming  the  diredl  cohefion  at  13000,  and 
the  fpecific  gravity  of  nr  720 ;  how  long  muft  a  beam  be 
that  is  two  inches  deep,  and  one  inch  broad,,  which,  fixed 
with  one  end  in  a  wall,  will  juft  break  with  its  own  weight  ? 

Let  K  be  the  required  length  of  the  beam^  in  inches ;  its 

weight 
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wMffht  will  be  J —  ounce*,  or  ^--r  =  ^  pounds ; 

*  1728  1728       06  " 


728       96 


and  this  weight  will  have  the  fame  effed  as  if  it  a6ted  all  at 
one  point  in  the  centre  of  the  beam,  or  at  the  diltance  ^  x. 

Heiice>  by  fubftituting  ^  for  W  in  formula  I9  we  have 

5*  _  2  X  13000  X  .732  X  .366 
96  Jlc  ^        ' 

ers*'  =  192  X  2  X  13000  X  .732  x  .366=  133728. 
Whence  x  =   ^  /   •  inches,  or  47  feet.     In  this 

cafe,  the  affgle  of  defle&ion  is  not  introduced. 

When  the  deflexion  is  confidered,  as  it  ihould  be  in  this 
cafe,  we  find  it  to  be  from  the  data  of  example  i,  and  the 

theorem  for  the  defle6lion>    as    30*  r  5  ::  Jx*  :    V   * 


thecofine  =   4  /  f  i   —   :=r; /;  and  the  above 

V     V  iSoo^y 

equation  becomes 

Sf  «.  2  X  13000  X  .732  X  »366  ^ 
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which  produces  a  cubic  equation,  whence  the  value  of  x  may- 
be determined. 

It  remains  now  to  add  a  few  particulars  relative  to  the 
tranfverfe  ftrength  of  Itones  and  metals,  but  our  information 
•n  this  head  is  limited ;  very  few  experiments  having  yet 
been  attempted,  except  thofe  of  Mr.  Banks  on  bars  of  caft- 
iron,  and  a  few  made  by  Dr.-Robifon  on  fmall  pieces  of 
marble. 

Mr.  Banks  has,  at  various  times,  made  many  experiments 
on  the  real  and  comparative  ftrength  of  oak,  fir,  and  iron. 
He  found  that  the  worft  or  weakeft  piece  of  dry  heart  of 
oak,  I  inch  fquare  and  i  foot  long,  bore  660  lbs.,  though 
it  was  much  bent,  and  2  lbs.  more  broke  it.  The  ftrongeft 
piece  he  tried *of  the  fame  dimenfions  broke  with  974  lbs. ; 
the  worft  piece  of  deal  bore  460  lbs.  ;  but  broke  with  a 
fittle  more. 

With  refpeA  to  caft-iron,  he  concludes  that  a  bar  of  the 
weakeft  kind,  an  inch  fquare  and  a  foot  long,  would  break 
witfa  2 1 90  lbs. 

The  n>llowing  are  fome  of  the  experiments  he  mentions. 
See  Banks  on  Irower  of  Machines. 

Experiment  i. — Two  bars  of  call -iron,  i  inch  fquare  and 
3  feet  long,  were  placed  upon  a  horizontal  bar,  fo  as  to 
meet  in  a  cap  at  the  top,  firom  which  was  fufpended  afcale : 
thefe  bars  made  each  an  angle  of  45^  with  the  bafe-plate, 
and,  of  confequence,  formed  an  angle  of  90^  at  the  top  : 
from  this  cap  was  fufpended  a  weight  of  7  tons,  which  was 
left  for  16  hours,  when  the  bars  were  a  httle  bent,  but  very 
little. 

Experiment  2. — Two  bars,  of  the  fame  length  and  thick- 
oefs,  were  placed  in  a  fimilar  manner,  making  an  angle  of  2  2^ 
with  die  bafe-plate :  thefe  bore  four  tons  upon  the  fcale ;  a 
little  more  weight  bfoke  one  of  them,  which  was  obferved 
to  be  a  little  crooked  when  firft  put  up.  In  this  caie,  the 
preffores  would  be  as  the  fines  of  the  angles  of  elevatiooi 


«fK.  as  3826  to  7071 ;  and  as  3826  :  7071  ::  4  tons  :  9.6 

tons  :  that  is,  if  the  fecond  bars  broke  witn  4  tons,  the  nrft 
ought  to  have  taken  7.6  tons  to  break  them  {  and  it  i$ 
likely  that  would,  if  tried,  have  been  the  cafe. 

Experiment  3. — Another  bar  was  placed  horizontally  upoa 
two  fupporters,  exadUy  three  feet  ctiftant*  which  bore 
6cwt«  3qr9.,  or  675  lbs.,  but  broke  when  aiittle  more  waf 
added. 

Experiment  4.*-The  fame  experinaent  repeated,  with  the 
fame  refult. 

Experiment  5. — The  bearings  were  2  feet  6  inches  apart  | 
the  bar  broke  with  9  cwt.  Three  more  experiments  were 
tried  at  3  feet ;  the  average  refult  was  6  cwt.  2  qrs.  7i  lbs» 

Experiments  trie  J  at  Colebroie-Halef  on  cnrved  Bars  qf  Cafi^ 

Iron. 

1.  Rib  29  feet  3  inches  fpan,  a  fegment  of  a  circle 
J  feet  high  in  the  centre;  it  fupported  99  cwt.  i  qr.  14 lbs.  ; 
It  funk  in  the  middle  3I  inches,  and  rofe  again  three-fourths 
when  the  weights  were  removed  :  the  fame  rib  was  after- 
wards tried  without  abutments,  and  broke  vrith  55  cwt. 
oqr.  14  lbs. 

2.  Rib  29  feet  3  inches  fpan,  a  fegment  of  a  circle  3  feet 
high  in  the  centre  ;  it  fupported  100  cwt.  i  qr.  14  lbs.,  and 
funk  I  rV  ill  the  middle.  The  fame  rib  was  afterwards 
tried  without  abutments,  and  broke  with  64  cwt.  i  qr.  14  lbs. 
The  thicknefs  of  thefe  ribs  is  not  fpecified  ;  but  the^experi- 
ments  prove  that  each  rib  exerted  little  more  than  half  the 
ftrength  when  the  abutments  were  removed. 

Mr.  Banks  made  fome  experiments  on  the  ftrength  of  caft- 
iron,  at  Meffrs.  Aydon  and  Elwell's  foundery,  Wakefield. 
The  iron  came  from  their  furnace  at  Shelf,  near  Bradford, 
and  was  caft  from  the  air-furnace ;  the  bars  i  inch  fquare» 
and  the  props  exadly  3  feet  diftant ;  one  yard  in  length 
weighed  exactly  9  lbs.,  or  one  was  about  half  an  ounce  lefs, 
the  other  a  very  little  more ;  they  all  bent  about  an  inch  be- 
fore they  broke. 

1.  The  firft  bar  broke  with  -  •     963  lbs* 

2.  The  fecond  bar  with  -  -  958 

3.  The  third  bar  with         -  •  994 

4.  A  bar  made  firom  the  cupola         -  864 

5.  A  bar  equally  thick.in  the  middle,  but  thel 
ends  formed  into  a  parabolic  form,  and  >  874 
weighing  6  lbs.  3  oz.         -  «  .j 

The  fame  gentleman  made  many  other  experimentSi  and 
concludes,  from  the  whole,  that  caft-iron  is  nt>m  3}>  to  4^ 
times  ftronger  than  oak  of  the  fame  dimenfions ;  and  from 
5  to  6|  times  ftronger  than  deal. 

We  fhall  only  obferve  here,  that  Mr.  Banks's  pieces  of 
oak  exceed  very  confiderably  the  fpecimens  that  we  have 
had  an  opportunity  of  trying,  while  his  fir  falls  fonMwhat 
ftiort  of  ours. 

It  was  our  intention,  in  conchifion,  to  have  added  a  few 
examples  illuftrative  of  the  feyeral  rules  and  principles  laid 
down  in  the  preceding  pages ;  and  alfo  inveftigations  rela- 
tive to  the  form  of  beams  poifeffing  equal  ftrength  throufb- 
out,  or  beams  of  equal  refiftance ;  but  as  this  article  naa 
already  exceeded  the  ufual  limits,  we  can  merely  ftate  the 
refults,  ^nd  muft  leave  the  inveftigation  to  the  reader ;  or 
we  may  refer  him  to  Gregory's  Treatife  of  Mechanics^ 
where  all  thefe  fubjefls  are  mveftigated  at  lei^th. 

As  the  ftrefs  upon  any  beam  fubmitted  to  a  tranfverfe 
ftrain  is  dire£Uy  as  the  leaigth,  and  the  ftrength  diredly  aa 
the  breadth  into  the  £^uare  of  the  depth ;  it  follows,  if'^the 
fcAions  are  fo  proportioned  to  the  kngths,  that  the  bnadtb 
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into  the  fqaareof  the  depth  ie  always  as  the  length  or  dif- 
tance  from  the  point  where  the  weight  afbs ;  that  everj  part 
of  the  beam  wul  be  equally  ftrong,  in  which  cafe  it  is  faid 
to  be  a  beam  of  equal  refinance :  hence,  when  a  beam  is 
fixed  with  one  end  in  a  waU> 

I .  If  the  breadth  is  the  fame  throughout,  the  lengths  muft 
be  as  the  fquare  of  the  depths ;  and  conlequently  the  vertical 
fides  of  the  beam  will  be  parabolas. 

3«  If  the  depth  is  the  faune  throughout,  the  breadths  muft 
be  aJs  the  Iragths.  and  the  upper  and  lower  fides  of  the  beam 
wiU  be  triangles. 

j.  If  the  federal  fedlions  be  circles,  the  cubes  of  thetr 
diameters  (vrfiich  is  equivalent  to  the  breadth  into  the  fquare 
of  the  depth)  muft  be  as  the  lengths  ;  and  the  curve  wiU 
be  the  cubic  parabola. 

4i  The  ftrongeft  beam  that  can  be  cut  out  of  any  cylin- 
drical beam  or  tree,  is  that  in  which  the  breadth  into  the 
fquare  of  the  depth  is  a  maximum  ;  which  will  be  the  cafe 
wnen  the  fquares  of  breadth  and  depth,  and  th'e^fquare  of 
the  cylinders  diameter,  are  to  each  other  as  the  numbers  i, 
2,  and  3. 

As  to  our  fourth  head,  relative  to  the  wrenching  or  twift- 
ing  of  a  body,  very  little  that  is  fatisfadory  can  be  advanced ; 
according  to  Mr.  Banks,  a  caft-iron  bar  an  inch  fquare,  and 
fixed  at  one  end,  will  break  by  the  twift  when  63 1  pounds 
are  fufpended  by  a  wheel  of  two  feet  diameter,  and  made  to 
z€t  upon  it ;  though  fome  have  required  more  than  1000  lbs. 
in  fimilar  fituations,  to  break  them  by  the  twift.  The 
ftrength  to  refift  the  twifting  ftrain  is  as  the  cube  of  like 
lateral  dimenfions. 

STRENGTHENERS,  Corroborants  ;  fuch  medi- 
cines  as  add  to  the  bulk  and  firmnefs  of  the  folids. 

Strengtheners  differ  from  cordidUy  as  a  bandage  does  from 
a  fleih-brulh ;  the  latter  are  fuch'  as  facilitate  and  drive  on 
the  vital  a6Uons ;  but  the  former,  fuch  as  confirm  the  fta- 
mina,  and  maintain  the  folids  in  fuch  a  condition,  as  to  ex- 
ert themfelves  into  afiion  on  all  proper  occafions,  with  the 
greateft  force  and  vieour. 

The  continual  wafte  which  conftant  motion  makes  in  the 
oonftitution,  were  it  not  for  frequent  and  proper  fupplies, 
would  foon  wear  the  body  quite  out.  The  attritions  and 
abrafions  of  the  circulating  fluids  would  quickly  carry 
.  away  the  canals  ia  which  they  circulate,  were  not  fomewhat 
fumifhed  in  their  compofition,  which  is  fuited  to  fall  into, 
adhere  vrith,  and  recruit,  that  which  is  wafhed  off.  And 
thofe  particles  muft  be  much  more  difpofed  fo  to  do,  whofe 
adhefions  are  greateft,  when  once  they  come  into  conta6t ; 
fuch  are  thofe  of  bodies  we  ctM  glutinous^  and  which  eafily 
form  themfelves  into  jellies,  and  (uch-like  confiftencies  ;  for 
the  parts  of  fuch  bodies  are  very  li^ht,  by  the  over-pro- 
portion of  their  furfaces  to  their  fohdities,  by  which  tneir 
motions  are  both  more  languid  when  in  circulation ;  and, 
when  they  ftop,  their  cohefions  will  be  much  the  ftronger, 
with  whatfoever  they  happen  to  fall  into  contaft.  See 
Nutrition. 

Medicines  of  this  tribe  are  therefore  of  great  fervice  in 
hettcs,  where  the  fwift  nu>tion  of  a  thin,  fharp  blood, 
wears  away  the  fubftance  of  the  body,  inftead  of  nourifh- 
log  it ;  for  ther  not  only  retard  the  inordinate  motion,  but 
give  fuch  a  weieht  and  confifteace  to  the  juices,  as  fits  them 
alfo  for  nouriinment.  There  are  likewife  other  caufes 
which  may  weaken  the  folids,  by  admitting  or  occafioning 
them  te  relax  too  much. 

Whatfoever,  therefore,  aAs  as  a  ftimulvs,  and  crifps  and 
comigrates  the  fibres  into  a  more  compared  tone,  which 
moft  auftere  and  pointed  bodies  do,  will  remove  fuch  weak- 
ae(8|  and  iucitafe  ftrength ;  and  as  too  much  moiftuie  may 


alfo  contribute  to  fuch  a  relaxation,  what  has  no  other  qua^ 
lity  but  that  of  abforbipg,  and  drying  up  fuch  fuperfluous 
humidities,  may  deferve,  though  accidentally,  to  come  under 
this  denomination. 

An  artificial  method  of  procuring  a  powerful,  fafe,  and 
innocent  ftrengthener  is  the  lollowing.  Put  half  a  pound  of 
fine  Peruvian  bark,  reduced  to  a  fubtile  powder,  into  a  long 
or  tall  glafs  body,  and  pour  upon  it  two  quarts  of  fpirit  <u 
wine ;  make  them  well  together,  and  fet  them  in  a  fand- 
heat  two  or  three  days,  or  till  the  fpirit  of  wine  is  of  a  fine 
purple  colour ;  pour  off  this  tindture,  and  prefs  the  fxces 
very  fbrongly,  to  get  it  all  away ;  then  return  the  powder 
into  the  fame  veffel,  and  pour  upon  it  two  quarts  of  ftrong 
white  vrine ;  fet  this  in  fand  for  two  or  three  days,  then  pour 
off  this  tin^ure  ;  mix  it  with  the  former,  and  putting  the 
whole  into  a  glafs  body,  diftil  off  a  great  part  of  the  fpirit 
of  wine ;  then  put  the  remainder  into  a  glazed  earthen  pan, 
and  evaporate  it  to  the  form  of  an  extrad,  adding,  tovrard 
the  end,  three  ounces  of  fyrup  of  orange-peeL 

This  is  the  invention  of  Cnaras,  and  feems  the  beft  pre- 
paration of  bark  known.  Befide  all  the  common  cafet  in 
which  the  bark  is  given,  this  preparation  may  be  tried  vx 
other  weakening  diftempers  as  well  as  intermitting  fevers, 
as  the  inconveniencies  attending  the  taking-of  the  bark  ia 
fubftance  are  obviated  by  this  preparation,  which  is  equally 
powerful  and  innocent.  It  may  be  aromatized  at  pleafnre 
with  any  of  the  effential  oils.  Snaw's  Lefkures,  p.  132. 
STRENGTHENING  Pills.  See  Pill. 
STfLZSOTHEViVQ  Bonis  of  SeO'Shores,  in  Rural  Ecmtom^ 
the  fecuring  of  them  againft  the  force,  power,  and  effeos 
of  floods  and  high  tides.  This  fort  of  prote6tion  is  much 
wanted  in  many  fituations  and  fea-coaft  diftriAs  in  diffinent 
parts  of  the  kingdom,  and  is  capable  of  being  performed 
m  various  ways  m  different  circumfkances  and  cafes*  See 
SxA-ITa//,  and  Embankment. 

STRENITZ,  in  Geogn^^  a  town  of  Bohemia,  ia  the 
circle  of  fioleflau ;  3  miles  W.  of  Jung  Buntzd. — ^Alfo,  a 
town  of  Bohemia,  in  the  circle  of  Chrudim ;  6  miles  N*£* 
of  Politzka. 

STRENUA,  in  Mytbol^,  a  goddefs  among  the  Re 
mans,  of  an  oppofite  charadler  to  the  goddefs  of  **  Sloth/' 
who,  according  to  St.  Auguftine,  made  men  to  over*a^,  and 
who  had  a  temple  at  Rome,  The  goddefs  of  floth  was 
named  Marcia,  and  Strenua  and  Ageronia  infpired  their 
votaries  with  vigilance  and  courage.  The  chapel  of  Strenua 
was  fituated,  as  Varro  informs  us,  near  the  Via  facra*. 

STREPITOSUS,  the  name  of  a  diftempor  commoD  to 
the  inhabitants  of  fome  parts  of  the  Alps,  io  which  the 
face,  neck,  and  arms,  are  fo  diftended  witn  flatulencies,  aa 
to  make  a  noife,  when  ftruck,  like  a  dry  bladder  half  dif- 
tended with  wind. 

STREPSICEROS,  in  Zoohfgy.    See  Ovu. 

STREPTACHNE,  in  Botany,  from  r^ivloi,  ImStt^  or 

iralf  and  etx^f  the  ptnnted  fumnat  of  $bc  gbtmef  vraick  in* 

enfibly  becomes  the  awn,  without  any  intermediate  ioint*— • 

Brown  Prodr.  Nov.  Holl.  v.  i.  174. — Clafs  and  order^ 

Triandria  Dinnia.     Nat.  Ord.  Grandna^ 

Eff.  Ch.  Calyx  fingle-flowered,  of  two  lax  awnkls  valves. 
Floret  ftalked ;  outer  glume  involute  and  cylindricalf  with 
a  terminal  fimple  awn,  twifted  below,  vnthout  any  joint : 
inner  glume  awnlefs,  enclofed  in  the  oater.  Stigmaa 
feathery. 

I.  S.Jllpoldes. — Gathered  by  fir  Jofeph  Banks,  in  tlie 
tropical  part  of  New  Holland.  A  grafs  with  the  af|>eft  of 
an  Arijitda  or  Stipa,  differing  from  the  latter  genus  in  tbe 
want  of  an  articulation  between  the  awn  and  its  ghamm, 
Brown. 
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STREPTIUMi  firom  r^t^t  fo  tm^j/l,  on  account  of  the 
▼cry  finguUr  fpiral  tube  of  the  corolhu — ^Dryander  in  Roxb. 
Coromand.  t.  a.  25*  (Tortula;  Willd.  Sp.  PL  ▼.  3.  359. 
Ait.  Hort.  Kew.  t.^.  aS.)*— Ciafii  and  order,  Didynama 
Anp^J^erma.  Nat.  Ora.  PerfinaUt  Linn.  Fiticesf  Jufl*. 
Gen.    Farbemues^  Juff.  in  Ann.  du  Muf.  v.  7.  63.   Brown. 

Gen.  Ch.  Cal,  Perianth  inferior,  of  one  leaf,  oblong, 
fwelling,  with  five  angles,  five  mtennediate  furrows,  and 
five  marginal  teeth,  permanent,  enveloping  the  fruit.  Cor. 
of  one  petal ;  tube  cylindrical,  rather  longer  than  the  calyx, 
(lightly  curved,  fpirally  twifted  in  the  upper  part ;  limb  in 
five  e(}ual,  obovate,  fpreading  fegments.  Stam.  Filaments 
four,  mferted  into  the  upper  part  of  the  tube,  two  of  them 
longer  than  the  others ;  anthers  converging,  roundifh,  two- 
lobed.  Pift*  Germen  fuperior,  fourJobed ;  ftyle  cylindri- 
cal, the  length  of  the  ftvnens  1  ftigma  large,  of  two  lips ; 
the  upper  very  (hort ;  lower  elongated,  fpatulate,  recurved. 
Peru*  Berry  dry,  enveloped  in  the  coriaceous  calyx,  of  two 
lobes,  each  feparable  into  two  parts.  Seeds  folitary  in  each 
part,  vertical,  oblong,  acute,  armed  at  the  outfide  vrith  pro- 
minent, fharp  tubercles. 

Eff.  Ch.  Calyx  with  five  teeth.  Corolla  regular,  with 
a  fpiral  tube.     Berry  dry,  with  four  muricated  feeds. 

I.  S.  ajpemm.  Rough  Streptium.  Oheera  of  the  Te« 
lingas.  Roxb.  Coromand.  1. 146.  (Tortuk  afpera ;  Willd. 
n.  I.  Ait.  n.  x.)-^Native  of  the  Eaft  Indies.  Found  by 
Dr.  Roxburgh,  only  in  the  vicinity  of  Saraulcottah,  on  the 
terraces  of  old  walls  of  pagodas,  flowering  during  the  wet 
and  cold  feafons.  This  pU^t  is  not  put  to  any  ufe.  While 
young  it  is  not  inel^nt,  though  relembling  Verbena  Uffu- 
iamu  The  root  is  perennial.  Stem  rather  flirubby,  peren. 
iBalt  with  rough,  fquare,  leafy,  oppofite  hranchett  from  two 
to  four  feet  high.  Leaves  oppoute,  ftalked,  heart-fliaped, 
fierrated,  one  and  a  half  or  two  inches  long,  clothed  with 
hooked  briiUes.  Flowers  white,  in  very  long,  fimple,  ter- 
minal, minutely  bradeated,  Jfkles^  the  firft  from  the  fork  of 
the  branches.  Frvk  the  fize  of  a  pea,  drooping,  clothed 
with  the  rough  brown  calyx. 

There  being  a  very  well-eftabliihed  genus  of  mofles  long 
ago  named  Tortula,  fee  that  article,  we  cannot  account 
for  Willdenow's  name  for  the  prefent  genus  being  preferred 
in  Hort.  Kew.  to  that  already  pubhfted  by  Mr.  Dryander 
himfelf. 

STREPTOPUS,  from  re<v1o,'»  tweedy  and  n^ovf,  afoot; 
becaufe  of  a  peculiar  twift  about  the  middle  of  eadi  flower- 
ftalk.— Michaux  Boreali-Amer.  v.  i.  200.  Purih  232.— 
Clafs  and  order,  Hejtandria  Monogynia*  Nat.  Ord.  Sar» 
metttacea,  Linn,     jfjjfaragif  Jufll 

Gen.  Ch.  Col.  none.  Cor.  inferior,  fomewhat  bell-fhaped, 
fmooth,  of  fix  lanceolate  acute  petals,  reflexed  at  the  point. 
Ne&ary  a  furrow  along  the  middle  of  each  petal.  Stam* 
Filamenu  fix^  awl-fliaped,  much,  ihorter  than  the  coroUa, 
inferted  into  the  bafe  of  each  petal ;  anthers  oblong,  pointed, 
ered.  Pift,  Germen  fuperior,  globofe ;  ftyle  longer  than 
the  ftamens,  flightly  triangular,  ered ;  ftigmas  three,  very 
ihort,  obtufe.  Peru.  Berry  nearly  globofe,  fmooth,  with 
a  thin  fkin,  of  three  cells.  Seeds  feveral,  though  but  few 
are  perfe6ked,  nearly  ovate,  with  a  naked  fear. 

Efl*.  Ch.  Corolla  inferior,  of  fix  petals,  fomewhat  bell- 
ihaped.  Ne6tary  a  furrow  in  each  petal.  Stigmas  very 
ihort.  Berry  globofe,  fmooth,  membranous,  of  three  cells. 
Seeds  few,  naked  at  the  fear. 

Obfi  This  genus,  more  allied  to  Convallaria  than  to 
Uvidaria,  is  dilunguiihed  from  the  former  by  its  polype- 
talous  corolla,  with  nectariferous  furrows ;  from  the  latter 
by  having  a  berry,  not  a  capfule,  and  the  want  of  an  ap* 
pendage,  or  tunic,  to  the  fear  of  each  feed^ 
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1.  S.  an^ksnfoEtu,  Heart*lhaped  Streptopus.  Redout£ 
Liliac.  t.  259.  (S.  diftortos ;  Michaux  n.  i.  Pur(h  n.  i. 
Uvularia  amplexifolia ;  Linn.  Sp.  PL  436.  Willd.  Sp.  PL 
V.  2.  93.  Ait.  Hort.  Kew.  v.  2.  246.  Waldft.  et  Kitaib. 
Hung.  V.  2.  182.  t.  167.  Polygonatum  ramofam;  Ger. 
£m.  904.  Laurus  alexandrina ;  Matth.  Valgr.  ^^6^  bad.) 
—Smooth.  Leaves  heart-fhaped,  clafping  tM  ftem,  entire 
and  fmooth-edged.  Anthers  with  a  fimpfe  point.— Native 
of  Bohemia,  Hungary,  Dauphiny,  Switzerland,  &c.  as  well 
as  in  fliady  mountainous  woods  from  Canada  to  Pennfyl- 
vania,  flowering  in  May  and  June.  The  root  is  fibrous  and 
perennial.  Stem  ere6t,  twelve  or  eighteen  inches  high,  her- 
baceous, branched,  leafy.  Leaves  alternate,  feffile,  pointedf 
many-ribbed,  two  or  three  inches  long,  clafping  tne  ftem 
with  their  rounded  heart-fhaped  bafe ;  paler  and  rather  glau- 
cous beneath.  Flowers  pendulous,  greeniih-yellow,  the  fize 
of  our  Lily  of  the  valley,  each  on  a  folitarv,  axillary,  un- 
branched,  flender,  (iaiooth  j^o/i,  not  half  fo  long  as  the  leaf, 
with  a  complete  convolution  in  the  middle,  not  exprefled  in 
Matthiolus's  cut.  Berry  orange<oloured,  the  fize  of  a 
pea,  with  a  thin  rind. 

We  cannot  but  prefer  the  prefervalion  of  the  original 
fpecific  name,  after  the  corred  example  of  M.  Redout^ 
inftead  of  Michaux's  new  one  which  is  not  peculiarly  appli- 
cable to  the  prefent  fpecies. 

2.  S.  ro/eus.  Rofe-coloured  Streptopus.  Michaux  m»  2* 
t.  1 8.  PuHh  n.  2.— Smooth  and  fluning.  Leaves  obloog« 
ovate,  fomewhat  clafping  the  ftem,  minutely  fringed.  An- 
thers with  double  points. — On  the  high  mountains  of  North 
Carolina  and  Pennfylvania,  as  well  as  in  Canada,  flowering 
from  May  to  July.  MicbastXf  P«r^.— The  leaves  are  rather 
lonsrer  than  in  the  foregoing,  lefs  heart-fliaped,  fringed 
with  minute  ferratures.  Flowers  rofe-colouied.  Aatliri 
fiiort. 

3.  S.  lanugitto/w.  Downy  Streptopus.  Michaux  n.  3. 
Purfh  n.  3. — **  Somewhat  hoary  and  woolly.  Leaves  fefiilet 
pointed,  Sightly  heart-ihaped.  Flower-ftalks  in  pairs,  on  a 
very  {hort  common  ftalk." — ^On  high  mountains,  mm  Penn- 
fylvania to  Carolina,  flowering  in  June.  The  leaves  are 
abrupt,  with  longer  points  than  the  two  former.  Flowers 
thrice  the  fize  of  thole  fpecies,  yellowifli-greea,  refembling 
an  Uvularia.  Berries  led,  fcarcely  perfedbg  mere  than 
one  or  two  feeds. 

Neither  of  thefe  two  latter  fpecies  have,  as  yet>  found 
their  way  into  the  gardens  of  Europe. 

STRESO,  Gros,  in  Geogrt^by^  a  town  of  the  iflandof 
Rugen ;  9  miles  S.E.  of  Bergen. 

STRETCH.  When  at  fea  they  are  going  to  hoift  the 
yard  or  hak  the  flieet,  they  fay,  Stretcb  forward  tbejheets ; 
meaning,  that  the  part  which  the  men  are  to  hale  by,  (hould 
be  put  into  their  hands,  in  order  to  their  haling. 

STRETCHER,  in  Sea  Language^  a  fort  of  ftaff  fixed 
athwart  the  bottom  of  a  boat,  for  the  rower  to  place  his 
feet  againft,  in  order  to  communicate  a  greater  effort  to  hia 
oar. 

STRETCHING,  in  Navigation,  is  generally  underftood 
to  imply  the  progreffion  of  a  (hip  under  a  gpreat  furface  of 
fail,  when  cloie-hauled.  The  difference  between  this  term 
and  flandmgf  confifts  apparently  in  the  quantity  of  fail, 
which,  in  the  latter,  may  be  very  moderate ;  but  in  ftretch* 
ing  generally  fignifies  excefs :  as,  we  faw  the  enemy  at  day- 
break ftretching  to  the  fouthward,  under  a  crowd  of  fail» 
&c.     Falconer. 

STRETENSK,  in  Geography,  a  town  of  Ruffia,  in  the 
government  of  Irkutflc ;  ^z  miles  E.N.E.  of  Nertchinflc. 
N.  kt.  5 1°  22'.     E.  long.  1 1 8°  14'. 

STRETHAM.    See  Stbbathaji  . 

Z  z  STRET- 
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STRETTEBEN,  a  town  of  the  duchy  of  Carinthia ; 
5  miles  E.S.E.  of  Preuburg. ' 

STRETTO,  Ital.  in  MuRc^  to  contrad,  fhorten,  as  in 
a  fugwe,  where,  to  carry  on  Tome  new  fubjeA  arifing  out  of 
the  original  theme,  the  froportay  or  firii  fubje6t,  may  be 
(hortenedy  provided  enough  is  left  to  remind  the  hearer  of 
the  whole. 

STRETTON,  Church,  in  Geography.  See  Church- 
Stretton. 

STRETWARD,  in  our  Old  Writers  ^  an  officer  whofe 
bufinefs  it  was  to  take  care  of  the  ftreets,  like  our  furveyor 
of  the  highways,  or  rather  fcavenger. 

STREVER,  in  Ichthyology ^  a  name  given  by  many  to 
the  fifli  called  by  authors  a/per  pifcicultu,  Gefner,  in  parti- 
cular, calls  this  fifh  gohiut  a/per* 

STREUFDORF,  in  Geography^  a  town  of  Germany,  in 
the  principality  of  Coburg ;  4  miles  S.  of  Hilburghaufen. 

STREWING  of  Peeut  in  Agriculture^  the  name  of  a 
method  of  fowing,  in  which  furrows  are  made  to  ftrew  the 
peas  in  by  hand,  and  the  ufual  meafure  is  about  three  bufhels 
to  an  acre.  They  fhould  be  ftrewn  about  fix  weeks  after 
Chriftmas,  and  the  furrows  be  made  about  fixteen  inches 
apart ;  but  thit;  muft  be  regulated  according  to  the  nature 
of  the  foil  and  the  circumftances  in  which  the  land  is.  It  is 
a  neat  mode  of  fowing  in  many  cafes.     See  Peas. 

SrKEWUiC- Plough  for  Peasy  &c.  a  fmall  light  kind  of 
plough,  conftru6ted  with  a  light  wheel  to  the  lowing  part, 
by  means  of  which  that  operation  is  dire6led  and  regulated, 
and  a  double  breaft  part,  in  order  that  the  earth  or  mould 
XDay,  at  the  fame  time,  be  turned  to  both  fides  in  making 
the  furrow  or  drill  for  the  peas  or  other  feed.  It  ufually 
makes  the  furrow,  drill,  or  opening,  to  the  depth  of  about 
•three  inches,  and  four  in  width  at  the  top,  being  wrought 
by  one  horfe  only.  It  is  fometimes  made  fo  as  only  to  form 
the  drills,  the  peas  being  dropped  or  flrewed  in  by  the  hand. 
It  is  alfo  occafionally  contrived  fo  as  to  drop  the  peas  from 
a  box  fixed  in  the  hind  part  of  it,  as  it  proceeds  in  drawing 
the  furrow  or  drill. 

STREY,  in  Geography y  a  river  of  Germany,  which  rifes 
in  the  county  of  Henneberg,  and  runs  into  the  Saal,  2  miles 
N.  of  Munnerftatt,  in  the  duchy  of  Wurzburg. 

STRI^,  in  the  Ancient  ArchiteBurey  the  fift,  fillets,  or 
rays,  which  feparate  the  flriges  or  flutings  of  columns. 

STRiiE,  among  Naturali/ljy  denotes  the  fmall  grooves  or 
channels  in  the  fhells  of  cockles,  fcollops,  &c. 

STRIANOW,  in  Geography,  a  town  of  Poland,  in  Vol- 
hynia ;  36  miles  S.W.  of  Luckow. 

STRIATA  Corpora,  a  term  ufed  by  anatomifts  to  ex- 
prefs  two  protuberances  of  the  brain  upon  the  crura  of  the 
medulla  oblongata. 

STRIATED  Leap,  among  Botam/ls.    See  Leaf. 

Striated  Stalk.     See  Stalk. 

STRIATULA,  in  Natural  Hifiory,  a  name  given  by 
Mr.  Lhuyd  to  a  fpecies  of  foffile  plants  of  the  fern-kind, 
remarkable  for  their  ftriated  appearance. 

STRIBILIGO,  a  name  given  by  fome  authors  to  any 
fort  of  cutaneous  efflorefccnce. 

ST  RICK,  in  Commerce  J  a  corn-meafure  in  Bohemia  = 
4  viertels  =  16  mafleis  =  192  fiedels.  It  contains  5383 
French  or  6516  Englifli  cubic  inches.  Hence  33  ilricks  of 
Prague  are  =  100  Englifh  bufliels.  See  Table  XXXL 
under  Measures. 

STRICKLE,  or  Strike,  an  inftrament  for  ftriking  off 
the  over-meafure  of  corn. 

Strickle,  in  Agriculture,  a  provincial  term  applied  to 
the  wooden  contrivance  which  is  placed  upon  the  extremity 
of  the  ihaft  of  the  fcythe  for  whetting  it  with. 
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STRICKLESS,  in  Rural  Economy,  a  name  fomelimci 
given  to  the  tool  by  which  the  bufiiel  is  ftricken. 

STRICTOR,  in  Anatomy,  the  fame  as  fphin^er. 

STRICTURES  of  the  (Efiphagus.  Chronic  inflaA« 
mation  of  the  membrane  whicli  lines  the  oefophagus,  ex- 
tending by  degrees  to  the  mufcular  coat  of  the  part,  in- 
creafes  the  thicknefs  of  its  parietes.  This  change  may 
happen  to  fuch  a  pitch,  that  the  diameter  of  the  canal  is 
rendered  ai  fmall  as  that  of  a  quill,  and  the  aliment  cannot 
be  fwallowed  without  great  difficulty.  In  this  ftate,  degluti- 
tion may  become  fo  obftruded,  that  the  patient  is  threatened 
with  the  danger  of  dying  from  defe&  of  nouriihment. 
Formerly,  there  was  no  other  means  of  fupporting  him  but 
the  feeble  refource  of  nutritive  clyfters.  The  fmall  number 
of  abforbents,  however,  which  proceed  from  the  internal 
furface  of  the  large  inteilines,  and  the  (lownefs  of  cutaneous 
abforption,  made  nutritive  clyfters  and  baths  almofl  ufelefs*; 
but  in  modem  times,  elailic  rum  catheters  are  always  capable 
of  affording  material  relief,  if  not  ef  accompliihing  a  perfed 
cure. 

The  catheters  intended  for  this  fort  of  cafe  are  firm  and 
eafy  of  introdudion  when  the  iiilet  is  in  them  ;  and  flexible 
and  not  at  all  incommoding  when  the  iiilet  is  withdrawn 
after  their  introdu^ion.  In  general,  they  ought  to  have  the 
diameter  of  the  largeft  bougies  for  the  urethra,  or  even 
equal  in  diameter  to  the  little  finger.  After  being  oiled^  in 
order  to  make  them  more  fmooth,  they  Ihould  be  pafled 
through  one  of  the  noftrils,  and  when  their  end  has  arnved 
in  the  pharynx,  oppofite  the  ifihmus  faucium,  the  iiilet  muft 
be  withdrawn  with  one  hand,  while  the  other  part  of  the 
inftrument  is  pufhed  on  with  the  other.  Should  it  bend 
againit  the  pofterior  parietes  of  the  pharynx,  the  furgeoa 
muft  pafs  his  thumb  and  fore- finger  into  the  mouthy  and 
take  hold  of  it.  With  thefe  it  is  to  be  direded,  fo  that 
it  may  not  enter  the  larynx,  but  defcend  along  the  oefo« 
phagus. 

It  is  obvious,  that  when  the  catheter  is  not  provided 
with  the  ftilet,  it  can  hardly  overcome  any  powerful  obftade. 
It  fometimes  ftops  at  the  place  of  the  obftrudtion,  and 
bends  upon  itfelf.  In  a  cafe  of  this  defcription,  Boyer 
overcame  the  refiftance,  by  making  ufe  of  a  iilver  catheter, 
which  he  introduced  through  the  mouth,  and  for  which  be 
afterwards  fubftituted  an  elaftic  gum  catheter.  The  latter 
was  alCo  pafled  through  the  mouth,  and  its  upper  end 
brought  up  into  the  noftril  by  means  of  Bellocq^s  probe. 
This  ingenious  modification  of  the  common  method,  fays 
Richerand,  fhould  always  be  followed,  when  unufual  diffi- 
culty is  experienced  in  making  the  elaftic  catheter  pafs  from 
the  noftrils  into  the  pharynx,  and  refiftance  in  the  fituation 
of  the  obftruflion  is  difficult  to  overcome. 

The  elaftic  gum  catheter  being  placed  in  the  neflril, 
creates  very  little  inconvenience,  and  it  is  fixed  with  a  bit 
of  thread  put  round  its  upper  end,  and  faftened  to  tht 
patient's  cap. 

In  this  way,  Richerand  fed  one  man  whofe  cefopbagus 
was  comprefled  throughout  its  whole  extent,  by  enlarged 
lymphatic  glands.  They  had  acquired  fuch  magnitude* 
that  no  folid  nor  liquid  food  could  pafs.  Richerand  eafily 
introduced  through  the  left  noftril  an  elaftic  catheter  with- 
out  the  ftilet.  An  afliftant  fupported  the  patient's  head 
upon  his  breaft.  The  inftrument  bent  back  again  ft  the 
back  of  the  pharynx,  and  Richeirand  was  then  obliged  to 
guide  it  with  his  fingers,  which  he  paifed  into  the  patient's 
mouth.  It  defcended  a  long  way  into  the  oefophagufi» 
feparating  the  parietes  of  the  part,  which  were  forced  too 
much  againft  each  other  by  external  prefl'ure.  The  in- 
ftrument was  £xed  in  this  pofition,  and  a  quantity  of  ricU 

foup 
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foup  was  daily  injeded  through  it.  The  introduftion  of 
the  elaftic  tube  became  fo  eafy,  and  the  patient  fo  habituated 
to  it,  that  it  was  often  taken  out»  the  ftudents,  and  even 
other  patients,  being  able  to  put  it  in  again  and  feed  the 
patient.  Aftef  fome  months  the  man  died  of  emaciation, 
the  glandular  fwellings  being  too  far  advanced  to  admit 
of  difperfion. 

The  contra6tion  depending  upon  a  thickening  of  the 
parietes  of  the  oefophagus,  muft  be  difcriminated  from  that 
which  arifes  from  the  compreilion  of  the  neighbouring 
glands ;  a  cafe,  in  which  the  introdudlion  of  inftruments  is 
much  more  eafy.  The  difeafe,  however,  is  then  more 
mffli6ling,  as  it  is  generally  incurable  ;  while,  by  perfeverance 
in  the  ufe  of  the  elaftic  gum  catheter  and  bougies,  the 
«efophagus  may  be  dilated  like  the  urethra,  and  the  thicken- 
ing of  its  coats  diminifhed,  See  Richerand's  Nefographie 
Cmrurgicale,  tom.  iii.  p*  314*  edit.  2. 

Sir  Everard  Home  conuders  ftri6^ure8  of  the  oefophagus 
as  very  analogous  to  thofe  of  the  urethra.  He  obferves, 
that  this  paffage  being  wider  at  one  time,  and  narrower  at 
another,  in  oraer  to  be  fitted  for  conveying  the  different 
kinds  of  food  into  the  ftomach,  it  is  nearly  under  the  fame 
circumftances,  with  refpe6t  to  the  formation  of  ftrifkure,  as 
the  mrethra.  If  a  bougie  of  a  proper  fize  be  introduced 
down  the  pharynx,  it  will  often  be  flopped  by  the  ftvifture 
iuft  behind  the  thyroid  or  cricoid  cartilage ;  for,  from  fir 
£•  Home's  remarks,  it  would  appear  that  the  obftrudion 
is  generally  as  high  up  as  this  ntuation.  However,  there 
are  other  cafes,  in  which  the  obftni6lion  is  only  of  a  fpaf- 
modic  nature,  and  in  thefe  a  bougie  may  be  paffed  quite 
down.  It  is  curious,  that  ftri6iHret  high  up  in  the  oefo- 
phagus often  occafion  ulceration  in  this  tube  very  low 
down  towards  the  ftomach,  juft  as  ftridlures  in  the 
urethra  excite  ulceration  in  that  paffage  towards  the 
bladder.  This  is  moft  apt  to  occur,  when  ftri6lures  of 
the  oefophagus  have  been  of  long  continuance,  and  may 
arife  from  the  efforts  in  retching,  which  fre(|uently  comes 
00,  and  muft  ftrain  the  parts  already  deprived  of  their 
aatural  a6lions,  and  of  the  benefit  of  the  fecretions  with 
which  they  are  lubricated  in  the  healthy  ftate.  When 
fuch  ulceration  takes  places,  the  characters  of  the  original 
difeafe  are  loft  ;  and  when  the  ulceration  extends  upwards, 
the  ftrifture  itfelf  may  be  deftroyed.  A  bougie  introduced 
under  fuch  circumftances  will;  in  general,  have  its  point 
entangled  in  the  ulcer ;  and  when  fo  ikilfully  direAed  as  to 
go  down  into  the  cefophagus,  it  will  meet  with  a  difficulty 
while  it  is  paffing  the  commencement  of  the  ulcerated  part 
of  the  oefophagus,  and  another  impediment  where  it  leaves 
the  ulcer,  and  enters  the  found  portion  of  the  urethra  below. 
Thefe  two  refiftances  may  lead  to  the  fuppofition,  that  there 
are  two  ftriCkures,  while,  in  fa^,  the  only  one  is  above  the 
ulceration,  as  already  defcribed. 

According  to  fir  Everard  Home,  true  ftri(ftures  of  the 
cefophagus,  like  thofe  of  the  urethra,  occupy  very  little 
extent  of  the  paffage,  confifting  of  a  tranfverfe  fold  of  the 
paffage,  and  being  attended  with  very  little  thickening  of 
the  adjacent  parts.  Thefe  latter  circumftances  are  fuch  as 
render  the  difeafe  capable  of  receiving  benefit  either  from 
fimple  or  armed  bougies. 

Sir  Everard  H^me  has  found,  that  a  boug^ie  can  be  more 
cafily  introduced  into  the  oefophagus,  when  the  tongue  is 
brought  forwards  out  of  the  mouth.  He  remarks,  that 
when  a  bougie  is  paffed  with  a  view  of  learning  the  nature 
of  the  cafe,  and  it  paffes  down  to  the  diftance  of  eight 
inches,  meafuring  from  the  cutting  edge  of  the  front  teeth 
ita  the  upper  jaw«  its  extremity  has  gone  beyond  the  ufual 
feat  af  ftn&are. 
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The  method  of  treatment  praftifed  by  this  gentleman, 
confifts  either  in  occafionally  pafling  a  common  baugie 
through  the  ftri£lure,  and  employing  one  of  larger  fize  in 
proportion  as  the  dUatatien  of  the  obftrufiion  allows,  or 
elfe  in  introducing,  at  proper  intervals,  one  armed  with  the 
argenti  nitras.     See  Prad.  Obf.  on  Striftures,  &c. 

Spafntodic  ftriftures  of  the  oefophagus  have  received  much 
benefit  from  the  ufe  of  blifters.  In  other  inftances  we  have 
the  higheft  opinion  of  the  good  effeds  of  elaftic  gum 
bougies  or  catheters,  as  recommended  by  the  continental 
furgeons.  Such  inftruments  at  once  prevent  all  neceifity 
for  any  a6bion  in  the  difeafed  part,  and  operate  mechanically 
by  their  preffure  in  producing  an  abforptioa  of  the 
ftri6lure. 

Strictures  in  the  Urethra,     See  Urethra. 

STRIDO  R  Dentium,  a  grinding  of  the  teeth.  Profper 
Alpinus,  in  his  treatife  «  De  Praefag.  Vit.  et  Mort.  .Egrot.*' 
tells  us,  that  a  ftridor  dentium,  which  he  calls  a  convulfion 
of  the  teeth,  has  been  frequently  obferved  to  be  a  mortal 
fymptom  :  and  he  confirms  his  obfervations  by  the  authority 
of  Hippocrates. 

STRIGA,  in  Botany^  fo  called  by  Loureiro,  from  the 
flender  and  fpare  habit  of  the  plant,  appears,  by  the  de- 
fcription  of  that  writer,  not  to  be  diftin6l  from  the  Hopea 
of  Vahl  and  Willdenow ;  fee  that  article.  Indeed  it  ap- 
pears to  be  the  very  fame  fpecies,  as  far  as  we  can  judge 
from  the  materials  before  us. 

Striga,  among  the  Romans,  a  fpace  or  interval  in  a 
camp,  a  hundred  and  twenty  feet  long,  and  fixty  feet  broadi 
ufed  for  currying  and  rubbing  down  the  horfes. 

Strioa  is  alfo  ufed  for  a  furrow  drawn  out  at  lengthy 
for  a  long  row,  or  feries  of  any  thing,  and  by  furveyors  for 
a  long  meafure. 

STRIGAU,  in  Geography ^  a  town  of  Silefia,  in  the  priiv 
cipality  of  Schweidnitz  ;  9  miles  N.W.  of  Schweidjiitx. 
N.  lat.  50^  5(y.     E.  long.  16°  12'. 

STRlGEL,  VicTORiNUS,  in  Biografbyy  a  German  di- 
vine, and  one  of  Luther's  early  difciples,  was  born  at 
Kauffbeum  in  1524.  He  itudied  at  Friburg  and  Witten- 
berg, and  at  the  latter  place  took  his  degree  of  mafter  of 
arts  in  1554,  and,  by  the  advice  of  Melanchthon,  then  com- 
menced a  courfe  of  le6iures.  But  the  war  obliged  him  to 
remove  to  Magdeburg ;  from  thence  he  went  to  Frankfortt 
and  in  1548  was  made  profeffor  of  theology  at  Jena.  In 
1556  he  attended  the  controverfy  concerning  good  works 
at  Eifenach ;  and  taking  part  m  a  difpute  with  Flacius 
concerning  free  will,  he  was  imprifoned  on  account  of  it 
at  Leuchtenberg ;  but  after  fome  time  he  obtained  hit 
liberty,  and  permiffion  to  teach  again  at  Jena.  Soon  after 
he  removed  to  Leipfic ;  next  to  Amberg  j  and  then  to 
Heidelberg,  where  an  apoplexy  terminated  his  life  in  the 
year  1569.  His  works,  befides  poems,  confift  chiefly  of 
commentaries  on  various  parts  of  the  bible.  He  alfo  wrote 
*^  Annotations  on  Jofephus,  Juftin,  Ariftotle,  andCioero  \** 
edited  <<  Orationes  veteres  Graecx  de  Gloria  Ecclefiae  \** 
"  Theodoreti  Dialogi  III.  Gr.  et  Lat. ;"  and  «  Ba- 
filii  Hexameron."  He  was  alfo  author  of  '*  Ratio  legendi 
fcripta  Prophetarum  et  Apoftolorum ;"  and  of  a  Latin 
verfion  of  the  Book  of  Wifdpm,  which  is  inferted  in  <'  J.  A. 
Fabricii  Codex  Vet.  Teft.  Pfeudepigraphus.'*  A  Ipng 
differtation  on  the  life  and  writings  of  Strigel  was  pub- 
liihed  by  C.  E.  Weifmann  at  Tubingen,  in  1732.  Gen. 
Biog. 

STRIGENDORF,  in  Get^rafhy,  a  town  of  Silefia,  ia 
the  principality  of  Neiffe ;  5  miles  S.  W.  of  Grotkau. 

STRIGES,  in  the  Jncseat  JrcUu&ure,  are  what  in  the 

IQodem  we  caUfiutsngs* 

Zz  »  They 
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They  were  thus  denominated^  as  being  fuppofed  to  have 
been  originally  intended  to  imitate  the  folds  or  plaits  in 
women's  robes  ;  which  the  Latins  calls  Jirigs*  The  fillets 
or  fpaces  between  them  were  called^^ritf. 

STRIGGIOy  Alessandro,  in  Biography^  a  Florentine 

§entleman  and  mufical  compofer  in  the  fervice  of  the  grand 
uke  Cofmo  II.  of  Medicis.  He  was  a  luteniil  and  volu- 
minous compofer  of  mufic  of  various  kinds,  but  chiefly  vocal. 
Moriey  frequently  mentions  and  cites  him  in  his  Intro* 
dn^on.  He  is  much  commended  by  Garzoni  in  his 
<<  Piazza  Univerfale,"  and  by  the  hiftorians  of  Italian  poetry, 
Crefcimbeni  and  Quadrio,  as  one  of  the  earlieft  compofers 
of  mufic  in  Italy  for  the  ftage.  In  the  preface  to  "  Def- 
crizione  degl'  intermedii  fatti  nel  pallazzo  del  gran  Duca 
Cofimo,  per  onorare  la  prefenza  della  ferenifiima  altezza 
dello  eccellentiiiimo  Arciduca  d'Auftria,  Panno  1569 ;" 
it  is  laid  that  the  mufic  to  thefe  interludes,  which  fecm  to 
have  been  only  madrigals,  was  fet  by  AlefTandro  Striggio, 
nobiiillimo  gentiluomo  Mantovano. 

His  madrigals,  in  fix  parts,  were  publifhed  at  Venice  in 
J566.  A  copy  of  thefe  is  preferved  in  the  Chriftchurch 
colledion  at  Oxford.  Some  of  them,  however,  were  printed^ 
feven  years  earlier  in  the  zdo  Libro  de  le  Mufe,  from  which 
we  fcored  feveral  in  the  Britifh  Mufeum  ;  but  we  did  not 
find  them  remarkable  either  for  genius  or  fcience.  There 
feems  an  attempt  at  fingularity,  in  accelerating  the  parts, 
but  cleamefs  is  wanting  in  the  harmony,  and  accent  in  the 
melody ;  the  fubje6is  of  imitation  were  neither  new  nor 
ftriking  at  the  time  they  were  compofed ;  and  the  modu- 
lation 18  almoil  wholly  confined  to  two  keys.  Compared 
with  the  beft  compoutions  of  his  time,  they  would  only 
be  allowed,  perhaps,  to  be  good  for  a  dilettante. 

STRIGIL,  an  inftrument  ufed  among  the  ancients  in 
their  baths,  and  at  fome  of  their  gymnaftic  exercifes. 

•  It  £nrved  to  abiterge  the  fweat,  or  other  fordes,  firom  the 
body.  Perfons  who  intended  to  bathe,  or  to  ufe  any  of 
thefe  exercifes,  when  they  entered  the  gymnafium,  put  ofiF 
their  clothes  in  the  apodyterium  ;  after  which,  fuch  of  them 
as  intended  to  box,  wreille,  or  to  ufe  any  of  the  more 
violent  exercifes,  went  into  the  alipterium,  where  they  were 
anointed,  and  thence  returning  into  the  place  where  the  duft 
was,  they  were  fprinkled  with  this  as  they  paiFed  along,  and 
then  entered  upon  their  feveral  exercifes;  after  this  they 
inetumed  to  the  alipterium,  where  they  had  the  fweat  and 
fordes  wiped  off  from  their  bodies  by  the  alipta  with  an 
iron  ftrigU. 

The  fordes  taken  off  firom  the  body,  and  confifting  of 
oil,  duft,  and  fweat,  were  preferved  for  medicinal  purpofes, 
and  we  find  them  ufed  among  the  old  phyficians. 

The  ftrigils  were  of  the  (hape  of  a  gardener's  knife  ;  they 
were  made  of  different  materials,  as  ivory,  horn,  gold, 
filver,  iron,  brafs,  and  the  like ;  but  in  fome  after-times 
the  word  was  only  ufed  to  fignify  a  linen  cloth,  or  a 
piece  of  fpunge,  which  every  one  carried  about  him  for  his 
own  ufe.  The  fordes,  faved  for  medicinal  purpofes,  were 
called  ifrf^^fi/^i. 

STRIGILIA,  in  Botany^  received  that  name  from  Ca* 
vanilles,  in  allufion  to  the  refemblance  of  the  anthers  to  a 
firigily  or  curry-comb. — Cavan.  Diff.  358.  Willd.  Sp,  PI. 
V.  2.  551.  Lamarck  lUuftr.  t.  340. — Clafs  and  order, 
J^eeandria  Monogynia*  Nat.  Ord.  TrtbUat^f  L*inn.  ?  MelUt 
Jttff. 

Gen.  Ch.  Cai.  Perianth  inferior,  of  one  leaf,  bell- 
fhaped,  with  five  fmall  teeth.  Cor,  of  one  petal ;  tube 
cylindrical,  the  length  of  the  calyx ;  limb  in  five  deep, 
linear-oblong,  apparently  but  (lightly  fpreading  fegrments. 
Neftary  a  fhort  cylindrical  tube,  of  one  Ieaf|  hairy  at  the 
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fommit,  bearing  the  anthers.  Stam*  FiUunents  fcarcelj 
any,  except  the  ne^ary  be  fo  confidered ;  anthers  ten^ 
ered,  linear,  befprinkled  on  the  inner  furface  with  ftarry 
hairs.  P^.  Germen  fuperior,  ovate ;  ffcyle  triangular, 
the  length  of  the  ftamens ;  fti^mas  three,  pronunent, 
firlobofe,  combined.  Perse.  Capfuie  ?  of  fix  cells.  Seedr 
lolitary. 

£ff.  Ch.  Calyx  five-toothed.  Corolla  in  five  deep  feg- 
ments.  Nedary  tubular,  fliorter  than  the<  tube  of  the 
corolla,  hairy,  bearing  the  ftamens.  Anthers  linear,  ete€k» 
Fruit  of  fix  cells,  with  folitary  feeds. 

I.  S.  raeevMfa,  Cavan.  Diff.  358.  t.  2oi.  Willd.  n*  i. 
— Gathered  by  Jofeph  de  Juifieu  in  Peru.  CavaniUes  de- 
fcribed  it  firom  one  of  his  dried  fpecimens.  The  ^em  is 
fhrubby,  with  round,  downy,  rufty,  leafy  branches. 
Leaves  alternate,  elliptical,  entire,  three  or  four  inches  long, 
fingle-ribbed,  veiny,  on  fi&ortiih  thick  ftalks  ;  fmooth  above» 
clothed  with  reddifh  down  beneath.  Fkwers  in  axillary 
fimple  eluAerSi  (horter  than  the  leaves.     Ripeyhitf  unknown. 

STRIGMENTUM,  the  filth,  dirt,  or  fordes,  abfterged 
from  the  ikins  of  thofe  that  bathed  in  the  baths  and  places 
of  public  exercifes  among  the  ancients,  or  firom  the  walla 
of  bathing-places,  or  ftatues  fet  up  in  them. 

Thefe  were  all  referved  for  medicinal  purpofes,  and  were 
properly  of  three  kinds.  The  firft,  or  bath  ftrigments» 
conlifted  of  the  fweat,  oil,  and  fordes,  colle&ed  in  thofe 
places.  The  fecond  kind  was  the  ftrigments  of  the  palxftrat 
confiiting  of  the  fame  things,  with  the  addition  of  duff* 
which  was  thrown  upon  the  bodies  of  the  perfons  before 
they  entered  on  thofe  exercifes.  The  third  kind  was  that 
colkfted  from  the  walls  of  the  gymnafia,  and  from  the 
ftatues,  of  whatever  materials  they  were  made,  which  were 
placed  there.  Hence  the  nature  of  the  firft  and  feoond 
kinds  might  always  be  afcertained,  bat  that  of  the  third  was 
very  different ;  for  as  it  was  often  coUefted  from  brafs  and 
copper  ftatues,  it  partook  of  the  nature  of  the  ruft,  or 
aerugo,  of  thofe  metals  ivhich  were  coUeded  from  them 
with  it. 

Thefe  ftrigments  were  fuppofed  to  be  of  a  heating,  dry- 
ing quality,  and'difcutient ;  they  were,  therefore,  ufed  for 
dilcuillng  the  parotides,  and  for  condylomata  of  the  anus. 
Thofe  of  the  palaeftrs  were  ufed  to  difcufs  coUe£kions  of 
matter  about  the  joints  ;  and  applied  in  the  manner  of  a 
cataplafm,  were  faid  to  be  of  great  ufe  in  the  fciatica  ;  and 
thofe  colleded  firom  the  walb  and  ftatues  were  ufed  to 
clean  old  ulcers. 

STRIGONIENSIS  Terra,  earth  of  Strigoniam,  in 
the  Materia  Medka^  a  red  earth  of  the  bole-kind,  found 
about  the  gold-mines  of  Strigonium  in  Hungary,  and  ufed 
in  fome  places  as  an  aftrin^nt  and  fudorific. 

The  charaders  by  which  it  is  known  from  the  other 
earths  are  thefe.  It  is  but  of  a  coarfe  and  impure  texture, 
and  lighter  than  moft  of  the  boles;  in  colour  it  is  of  a 
ftrong  but  dull  red,  and  is  of  a  tolerably  fmooth  furface. 
It  is  apt  to  crumble  to  pieces  between  the  fingers,  and 
ftains  the  (kin  in  handling.  It  melts  freely  in  the  nM>uth» 
and  has  a  remarkable  fmoothnefs,  but  very  little  aftringency 
in  jts  tafte,  and  leaves  a  fenfible  grittinefs  between  thie 
teeth.  It  is  fometimes  veined  and  fpotted  with  fmall  mole- 
culsB  of  an  earth,  like  the  whitifk  variegations  of  the  red 
French  bole.  It  makes  a  fiiffht  effervefcence  with  aqua 
fortis,  or  any  other  acid  men&uam,  and  fuffers  no  change 
of  colour  by  burning.     Hill. 

STRIGOSULA,  in  NaiMrd  Htftwj^  a  name  given  by 
Mr.  Lhuyd  to  a  fpecies  of  foifile  oyiter-fhelL 

STRIGOVA,  in  Geography^  a  town  of  Hungary,  fitiu 
ated  in  a  valley  betwixt  hills  covered  with  linesy  fuppoied 

to 
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to  be  the  ancient  **  Striffonium/'  where  St.  Jerom  waB  born ;    aa  removing  the  apparent  cnieky»  and  leffenin^  the  fufferingf 

8  milet  W.N.W.  of  Cfakathurn.  of  them,  more  than  in  the  other  or  the  ordinary  praftice. 

STRIKE,  in  Commerce^  a  meafure  of  com  in  London »     This  method,  which  has  long  been  univerfal,  in  a  great 

fcc*  40  of  which  are  =  80  bufhels  =  ao  coomi  =  10  quar-    meafure,  on  the  continent,  e^ecially  in  Portugal,  Spain, 

ter§  =  2  ways  =  a  laft.  and  fome  other  parts,  as  well  as  in  fome  of  the  Weft  Indian 

Strike  is  aUb  a  meafure  containing  four  buihels ;  two  of    iHands  in  our  pofleifion,  has,  within  thefe  few  years,  been  tried 

which  make  a  quarter.  in  this  country,  in  fome  inftances,  with  complete  fuccefs  i 

A  Anke  ofjlax  is  at  much  as  can  be  heckled  at  one    and  the  flefh  of  the  beafts  fo  killed  has  been  found  equally 

faandiuL  good,  if  not  better,  than  that  of  thofe  flaughtered  in  the 

Stbikx,  or  SirUingf  isa  fea-word,  Tarioufly  ufed*    When    ufual  manner ;  and  that  as  the  operation  is  capable  of  being 

a  fliip  in  a  fight,  or  upon  meeting  with  a  man  of  war,  lets    performed  quietly,  and  without  any  fort  of  alarm  to  the 

down,  or  lowers  her  topfails,  at  leaft  half-maft  high,  they    animals,  all  accidents  and  bruifes  are  avoided,  which  not 

fay,  Sbe^rHis:  meaning,  fhe  yidds  or  fubmits,  or  pays    uncommonly  take  place  in  forcing  them  into  a  proper  fitua- 

liCT  deroir  to  that  man  of  war,  as  flie  paffes  by.     See    tion  andpofition  for  receiving  the  ftroke  or  blow,  when 

Jbkrs,  Sail,  and  Salutb.  ''^  they  are  to  be  knocked  down,  and  killed  in  that  way. 

Wlwn  a  top-maft  is  to  be  taken  down,  they  fay,  Strike        It  has  been  ftated  by  the  writer  of  the  Corre^ed  Report 

ihi  i&p-ma/t.  *  of  the  Aniculture  of  Shropfhire,  that  a  butcher  at  Wif« 

And  when  any  thmg  it  let  down  or  lowered  into  the    bech,   in  Xincolnfhire,  pradiifed  this  mode  federal  years 

hold,  they  call  iijhriking  down  hUo  the  bold,  ago,  in  confequence  of  the  reprefentations  made  to  him  of 

AUb,  when  a  mip  touches  ground  in  a  fhoal-wateir,  they    it,  by  captain  Clarkfon  of  the  navy,  who  had  feen  animals 

fiqr,  Shejtriket,  fo  flaurhtered  for  the  ufe  of  our  fleet,  when  at  Jamaica: 

Strike  a  HtdL     See  Hull.  that,  alter  his  death.  Smith,  another  butcher  of  the  fame 

Strike  a  Nmlf  in  the  Mmugt^  is  to  drive  through  the    place,  adopted  the  fame  method :   and  that,  in  the  year 

liorfe's  flioe,  and  the  horn  or  hoof  of  his  foot,  and  to  rivet     1796,  he  (the  writer)  procured,  by  favour  of  Mr.  Clark* 

it  for  holding  on  the  Ihoe.  fon,  fo  dioinguifhed  for  humanity,  the  following  account. 

Strike  m  Fdn.     See  Bar.  which  he  had  from  Smith,  who  informed  him,  that  he  killed 

marrow* 
•root,  at 
or  places 

perpetual  imprifenment,  and  fixie  at  the  king's  pleafure ;  for  them,  and  the  centre  of  this  line  were  found,  this  centre 
and  alfo  lofs  of  the  ofiender's  ricrht  hand,  the  folenm  execu-  or  fpot  would  be  the  place  where  the  knife  (hould  enter,  in 
tkm  of  which  fentence  is  prefcribed  in  the  ftatute  at  length,  ftriking  the  animals.  That  the  knife  which  he  makes  ufe  of 
See  ZtfrJ-STBWARD.  is  not  in  the  form  of  a.  dagger,  nor  is  it  ftricken  or  thruft  in 

But  ftriking  in  the  king's  fuperior  courts  of  juftice,  in  with  any  great  force :  it  is  rather  larger  than  a  common  pen* 
Weftminfter-mdl,  or  at  the  aififes,  is  made  ftill  more  penal  knife,  but  the  blade  is  permanently  nxed  in  the  handle.  In 
than  even  in  the  king's  palace.  By  the  ancient  common  the  a^  of  ftriking,  the  handle  is  taken  into  the  hand,  and 
hw,  before  the  Conqueft,  ftriking  in  the  king's  courts  of  the  fore-finger  placed  downwards  of  it  and  the  blade,  to- 
juftioe,  or  drawing  a  fword  therein,  was  a  capital  felony ;  wards  the  point,  merely  in  order  to  diredl  it  in  the  opera* 
and  by  our  modern  law,  a  ftroke  or  a  blow  in  luch  court  of  tion.  The  perfon  who  ufes  the  knife  or  inftrument  takes 
jnftice,  whether  blood  be  drawn  or  not,  or  even  affaulting  hold  of  one  ear  of  the  beaft  with  his  left  hand,  while  with 
a  judse,  fitting  in  the.court>  by  dravnng  a  weapon,  without  his  right  he  ftrikes  it  in  the  proper  place  with  the  knife  or 
any  blow  ftruck,  is  puniihable  with  the  lofs  of  the  right  tool.  In  the  fame  inftant  the  bullock  drops,  and  id  appa- 
hand,  imprifonment  for  life,  and  forfeiture  of  goods  and  rently  out  of  all  fenfation  of  pain.  He  was  informed  alfo, 
cfaattek,  spid  of  the  profits  of  his  lands  durinj^  life.  that  it  is  not  once  in  a  thoufand  times  that  any  perfon  mifles 

By  5  &  6  £dw.  VI.  cap,  4,  if  any  perlon  (hall  mali-  the  right  place ;  though  perhaps  an  apprentice  or  foreman 
cionuy  ftrike  another  with  any  weapon,  in  any  church  or  may  at  firft,  or  in  the  beginning.  But  the  rule,  on  the 
church-yard,  or  (hall  draw  any  weapon  with  an  intent  to  whole,  is  fo  certain,  that  it  may  be  faid  hardly  ever  to  fail, 
ftrike  another  with  it,  he  fliali  upon  convidion,  by  verdid  However,  if  it  fhould  at  any  time,  the  knife  is  at  leaft  fo 
of  twelve  men,  or  by  his  own  confeflion,  or  by  two  lawful  near  the  proper  place,  that  by  the  fmalleft  motion  or  altera* 
witnelfes,  at  the  affiles  or  feffions,  be  adjudgred  to  have  one  tion  of  its  pofition,  without  withdrawing  it,  it  may  find  its 
of  hit  ears  cut  off;  and  if  he  have  no  ears,  he  (hall  be  burned  proper  way,  and  fini(h  the  bufinefs.  In  this  cafe,  it  is  fup* 
in  tbe  cheek  with  a  hot  iron,  haring  the  letter  F,  by  which  pofed,  there  would  hardly  be  the  pain  of  two  feconds  to  the 
he  may  be  known  for  a  fray-maker  and  fighter  \  and  befides  animals.  However,  in  ipeaking  to  Smith's  apprentice  on 
(hall  be  ipfi  faSo  excommunicated.  the  fubje^fc,  he  was  aifured  by  him,  that  he  had  no  difficulty 

Striking  or  Pithing  of  Ammahj  in  Rural  Economy^  the  in  finding  the  proper  fpot  for  the  purpofe,  and  that  the 
method  of  fuddenly  (laughtering  or  killing  them  for  do-  beafts  drop  inftantly.  This  pra^ice  obtains  pretty  gene* 
meftic  purpofes,  by  the  ufe  of  a  fmall  (harp  fpear-pointed  rally  on  the  Lincolnftiire  fide  or  bank  of  the  Humber  river, 
knife  ftruck  in  fo  as  to  divide  the  fpinal  marrow,  inftead  of  as  at  Barton,  and  feveral  other  places.  Calves,  (heep,  pigs> 
the  more  protra^ed  and  cruel  prafkice  of  knocking  them  on  and  other  animals,  are  ftated  to  have  been  killed  in  the 
the  heads,  and  breaking  and  ma(hing  the  parts  by  means  of    fame  manner. 

the  hamnner-headed  axe,  as  is  generally  the  cuftom,  to  the  Notwithftanding  this  account,  the  want  of  due  precifion 
great  danger  of  the  operator,  and  the  difguit  of  the  in  the  manner  of  performing  the  operation  has  prevented,  or 
ijpe^ator.     See  Pithikq.  thrown  fome  doubt  upon  its  utility,  efpecially  in  fo  far  as 

It  it  defirable,  on  (everal  accounts,  that  this  fudden  mode  tendernefs  and  humanity  towards  the  animal  are  concerned  \ 
of  kitting  neat  cattle,  and  other  forts  of  animals,  by  ftriking  for  though  the  beaft  may  be  managed  completely  by  this 
ioto  and  dividing  this  vital  part,  (hould  become  the  common  mode  of  performing  the  operation,  yet,  without  fufncient 
one  io  all  flaughter-houfes,  and  other  places ;  and,  efpedally,    corredbvfs  and  exaanefs  in  its  execution,  it  is  not  fo  certain 

II  that 
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that  itM  renfe  of  feeling  may  be  wholly  deiiroyed.  Indeed 
the  contrary  would  feem  to  be  the  cafe,  from  the  ingenious 
and  well  direfled  inquiries  and  experimental  trials  of  Dr. 
Du  Gard  of  Shrewfbury,  who  has  (hewn,  that  though  the 
fpinal  marrow  may  be  divided,  the  nerves- that  fupply  the 
organs  of  refpiration  and  mofl  of  the  fenfes  remain  unin- 
jured. But  if  the  divifion  be  made  fufficiently  high  up  to- 
wards the  cavity  of  the  ikuU,  fo  as  to  feparate  the  medullary 
fubftance  above  the  origin  of  the  nerves  which  fupply  the 
diaphragmy  it  would  appear,  from  the  equally  ingenious  and 
corred^  experiments  of  others,  aR  Hunter,  Home,  &c.  that 
the  animals  may  inftantly  be  killed  in  the  moil  certain  and 
effe^ual  manner  ;  and  that  by  performing  this  operation  in 
the  fame  way,  it  will  be  attended  with  conflant  and  perfe& 
fuccefs. 

It  is  not  improbable,  indeed,  that  an  inftmment  might 
be  contrived  by  means  of  a  itrong  fpring,  fomewhat  in  the 
manner  of  that  ufed  in  cupping,  but  only  with  one  blade, 
that  might,  on  being  properly  applied,  force  itfelf  fuddenly 
into  the  brain  even,  and  thus  inftantly  complete  the  bu(i<- 
ne(# ;  or  the  operation  might  probably  be  performed  in  an 
equally  complete,  convenient,  and  more  expeditious  manner, 
by  the  difcharge  of  a  fmall  piftol,  loaded  in  fome  proper 
way  for  this  purpofe,  and  fuitably  diredied. 

In  fome  of  thefe  ways  the  preient  brutal,  beating,  ham* 
mering,  and  difgufting  pra£Uce  may  probably  be  got  quit 
of,  which,  for  many  reafon^,  is  highly  defirable. 

The  proper  modes  of  conftrudling  houfes  for  (laughtering 
animals  in,  have  been  already  noticed  under  the  proper 
head.     See  ShAVGHT^R-Hou/e. 

Moft  of  the  fads,  experiments,  and  reafonings,  on  this 
fubjedl,  may  be  met  with  in  the  above  work,  and  in  the 
85th  volume  of  the  Philofophical  Tranfadions* 

Striking-///,  BloaJ,  or  Skknefs^  a  difeafe  in  (Keep, 
which  is  not  unfrequeiitly  of  a  very  dangerous  and  fatal 
nature.  It  is  perhaps  the  molt  quickly  deflru£iive  of  all 
the  diforders  to  which  thefe  animals  are  fubjeft.  It  inftantly 
ftrikes  or  attacks  them,  as  it  were,  and  hence  the  name, 
being  an  affediion  of  the  braxy  kind.  It  is  well  known  io 
moft  parts  of  the  country,  but  is  more  prevalent  in  fome 
places  than  others.  It  is  faid  to  be  moft  common  on  rich 
improved  pafture  lands,  and  in  fituations  where  clofe-feeding 
is  moft  pra6lifed ;  and  is  not  unfrequently  experienced  by 
the  ftock-farmers,  on  their  fheep  being  put  upon  the  clovers, 
efpecially  in  fome  of  the  midland  counties. 

The  particular  appearances  of  the  difeafe  are,  where  its 
pro^efs  is  capable  of  being  diftindly  marked,  that  after 
leparating  themfelves  from  the  reft  of  the  flock,  they  become 
iilieafy,  ceafe  to  feed,  ftand  as  if  in  great  pain,  ftretch  out 
the  fore-legs  to  relieve  themfelves,   and,   when  they  can, 
drink  frequently.      On  approaching  them,    they  appear 
duller  than  the  other  fheep,  drooping  their  heads  in  a  parti- 
cular manner.     On  being  narrowly  examined,  their  eyes  are 
found  to  be  heavy,  dull  and  half  clofed,  with  an  inflamed 
watery  appearance ;  thel)reathing  is  (hort  and  difficult,  and 
the  belly  twitched  up  in  a  convulfive  manner ;  the  mouth, 
tongue,   and  /kin,   are  dry  and  parched;    and  the  pulfe 
ftrong,  and  rather  frequent.     They  grind  their  teeth,  lie 
down  and  rife  up  repeatedly  in  a  quick  manner,  often  ftand 
jnotionlefs,  with  the  head  down  and  the  back  ereft,  or  creep 
away  from  the  reft  of  the  flock,  with  a  flow  ftiff  motion,  to 
fome  retired  fpot  or  place,  where  they  lie  in  a  bleating  or 
rather  fcreamine  ftate  from  agony ;  their  wool  clafps  to  the 
body,  which  ^metimes  fweus  to  fuch  a  degree  that  the 
parts  give  way,  and  ftroo^  convulflons  come  on,  which  arc 
often  Tucceeded  by  death  in  a  few  hours  from  the  firft 
ftriking  or  onfet  of  the  complaint.    In  fome  marlh-lauad 
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trafts,  in  the  Uft  fttge  of  the  di£eafe»  they  lie  down,  keep 
looking  towards  their  bodies,  and  foam  at  the  mouth,*  or 
bi/if  as  it  is  called,  which  is  almoft  a  certain  fign  of  their 
immediate  difl'olution. 

In  fome  cafes  they  will  live  feveral  days,  though  feldom 
a  week,  unlefs  they  recover,  which  is  a  rare  occurrence. 
In  the  courfe  of  this  time,  there  is  but  feldom  any  pafiase 
through  the  bowels ;  the  urine  is  fcanty,  and  higlwroloured ; 
and  the  blood  is  abfolutely  black,  and  fo  thick,  that  when 
a  vein  is  opened,  fcarcely  a  drop  or  two  oozes,  it  is  faid, 
from  the  orifice. 

On  the  examination  ot  the  body,  after  death,  almoft 
every  part  of  it  exhibits  appearances  of  inflammation  and 
mortification,  or  tendency  to  putrefaction,  more  or  left 
ftrongly  marked.  When  the  ftomach,  inteftines,  or  «tlier 
of  the  belly  parts  or  vi£cera»  are  the  feat  of  the  difeafe,  or 
moft  afteded,  it  is  faid  to  be  in  the  m^  or  h^weh ;  the  part 
in  which  it  feems  to  have  begun  being  very  dark-coloured* 
and  emitting  a  more  ofiFenfive  fmell  than  any  other:  but 
when  in  the  mufcular  parts,  to  be  in  tht  [fie^  or  UmnL 
Again,  when,  in  the  firft  of  thefe  kinds,  there  is  an  extrap 
ordinary  efFufion  of  bloody  ferum  inta  the  cavity  of  the 
belly,  it  has  fometimes  been  diftinguiflied  by  the  name  of 
water-Jichiefs*  And  from  the  examinations  which  have 
been  made  in  this  way,  it  is  thought  that  there  would  feem 
to  be  even  more  kinds  of  this  lort  of  flcknefs  than  thofe 
named ;  and  that  although  the  pra&ical  utility  of  fuch  dif- 
tinflions,  in  a  difeafe  which  is  fo  fpeedily  fatal,  RUiy  not  be 
immediately  apparent,  it  is  necefiary  to  notice  them,  that 
by  particularly  obferving  the  other  morbid  changes  with 
which  they  are  fometimes  or  always  accompanied,  the  9^ 
pearances  which  affedled  the  animals  while  alive,  and  the  dr- 
cumftances  which  preceded  the  attack,  a  perfe£b  hiftory  and 
knowledge  of  all  the  forms  and  variations  of  this  very  de- 
ftru£live  difeafe  may  be  obtained. 

Some  think  that,  befides  the  above  noticed  parts,  the 
heart,  lungs,  and  liver,  fometimes  appear  to  be  primarily 
afiefted  in  this  difeafe,  as  is  eafily  perceived  by  the  dark 
and  livid  appearance  of  the  particularly  affe&ed  part ;  and 
the  body  becomes  fwollen,  in  fome  cafes,  with  a  coUe^on  of 
air.in  the  cellular  parts  and  belly. 

In  each  of  thefe  two  divifions,  clafies,  or  kinds  of  this 
diforder  which  have  been  noticed  above,  there  are  feveral 
varieties,  as  below. 

The  firft  variety  of  the  firfi  kinds  or  that  of  howd' 
JUhnefiy  as  it  is  often  called,  the  ftomach  being  the  principal 
feat  of  the  difeafe,  may  be  faid  to  be  a  fort  of  gtAriiuy  or 
inflammatory  ftate  of ~  that  organ.  In  it  the  belly  is  pro- 
digioufly  fwelled,  the  carcafe  much  difcoloured,  and  a  four 
pituitous  matter  diffufed  throughout  the  whole  body,  efpe- 
cially the  flefliy  parts  of  it.  The  fatty  matter  appears  the 
ieaft  changed ;  but  although  it  melts  down  into  a  greafy 
fUte,  it  has  always  a  bloody  appearance,  from  which,  it  ia 
faid,  it  cannot  be  cleared.  On  opening  the  body,  it  emits 
a  ftrong  fmell  of  the  fulphureeus  kind,  which  is  charac- 
teriftic  of  the  difeafe,  and  from  which  it  has  fometimes 
been  named,  as  well  as  from  the  place  of  its  chief  feat,  and 
the  ftomach  and  bowels  are  prodigioufly  diftended  with  air, 
having  the  fame  intolerable  fetor.  A  general  rednefs  per- 
vades the  whole  bowels.  .  The  two  firft  ftonuchs  are  rarely 
the  particular  feat  of  the  difeafe,  the  third  only  occafionaliy  ; 
but  the  fourth,  and  efpecially  that  part  of  it  leading  to  the 
inteftines,  known  by  the  name  of  fyhrUSy  is  conftantl/ 
much  thickened,  inflamed,  or  even  mortified.  The  matter 
of  food  found  in  the  ftomach,  efpecially  the  third,  is  moftly 
quite  dry,  and  may,  it  is  ifaid,  be  crumbled  to  powder 
between  the  fingers.   The  kidaies  are  completely  mortified. 
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and  rrfemUe  a  mafs  of  putrid  gore.  The  firer  too  is  much 
affededt  but  the  heart  and  lungs  only  partake  in  fome  de- 
gree of  the  general  rednefs. 

It  is  remarked,  that  this  is  the  moft  common  kind  of 
this  fort  of  iicknefsy  is  peculiar  to  fheep  of  the  hog  kind  on 
the  firft  fetting  in  of  froft,  is  not  to  be  diftinguifhed  during 
the  life  of  the  animal,  but  by  the  exceifive  fwelling  of  the 
belly,  and  is  almofl  always  fpeedily  fatal. 

Another  variety  of  this  kind,  that  moft  nearly  refembles 
the  above,  is  that  where,  inftead  of  the  ftomach,  the  fmall 
guts  are  inflamed  and  mortified,  and  which  may  be  deno- 
minated a  fort  of  enteritUi  or  inflammation  of  the  bowels. 
In  this,  the  carcafe  is  much  lefs  fwelled,  and  not  nearly  fo 
blue  and  putrid,  except  that  the  chewed  grafs  in  the  maw 
is  very  ftiff,  and  almoit  quite  folid  to  the  feel ;  the  ftomach 
is  fcarcely  afte£bed  in  the  leaft,  but  the  fmall  inteftines  are 
mortified,  black,  foft,  and  almoft  quite  rotten,  the  inflam- 
mation having  evidently  originated  in  one  of  the  latter 
folds  of  thefe.  In  one  or  two  inftances,  a  fmall  fold  or 
doubling  in  the  inteftines  was  noticed,  which,  by  fome  wind 
palling  through  them,  had  forced  its  way  through  the  thin 
texture  that  covers  them,  and  by  which  the  fat  hangs. 
This  was  full  of  air,  quite  black  and  mortified,  as  were 
feveral  of  the  folds  above  it.  Indeed  it  is  thought  to  be 
plaufibly  enough  conjedlured  by  Mr.  J.  Hog,  a  writer  on  the 
difeafes  of  Oieep,  that  this  variety  of  the  diforder  is  caufed 
by  a  twift  or  intuiTufception  of  the  inteftines,  produced  by , 
enlarged  and  hardened  lumps  of  purl  obftru6^ing  all  paifage 
through  them. 

It  is  faid  only  to  attack  hog-fheep,  which  have  plenty  of 
grafs  when  the  weather  is  mild,  during  ftorms  of  fnow, 
when  their  walk  is  much  circumfcribed,  and  when  they  are 
confined  to  the  tops  of  the  heather,  bent,  and  other  dry 
faplefs  food.  It  is  not,  it  is  faid,  fo  fpeedily  fatal  as  the  pre- 
ceding fort  or  variety  of  this  difeafe,  and  that  the  (heep 
fometimes  linger  a  day  or  two  in  great  agony,  without  ap- 
pearing much  fwelled.     It  is  fometimes  termed  the  iiry  braxy* 

A  third  fort  or  variety  of  this  difeafe,  which  has  fometimes 
its  chief  feat  in  the  urinary  bladder,  may  be  confidered  as  a 
fort  of  c^itUy  or  inflammation  of  that  part.  The  appear- 
ances ofthe  diforder,  jt  is  faid,  in  this  fort,  refemble  thofe 
of  the  firft  of  the  above  varieties,  and  that  the  putrid  taint 
of  the  carcafe  is  nearly  the  fame. 

And  in  a  fourth  fort  or  variety  of  this  kind,  fometimes 
in  the  belly,  on  being  opened,  the  whole  bowels  are  found 
fwimming  in  bloody  water,  although  none  of  it  is  contained 
in  the  inteftines.  The  gall-bladder  is  contra£ied  and  ihrunk 
to  a  fize  fcarcely  to  be  obferved,  and  is  almoft  empty  of 
bile.  The  membranes  connecting  it  with  the  other  parts 
are  inflamed.  The  urinary  bladder  is  always  empty,  but 
not  found  ruptured  in  the  cafes  examined  by  Mr.  J.  Hog, 
as  he  had  beeo  ^«d  to  fufpe^  by  a  writer  on  the  fubjedfc. 
The  fmaller  apartment  of  the  ftomach  had  fome  purple  fpots 
oo  it,  which  were  thicker  than  the  reft  of  its  fubftance. 
This  variety,  having  the  peritoneum,  which  covers  the 
whole  inteftines,  and  lines  the  cavity  of  the  belly,  as  the 
principal  feat  of  the  difeafe,  may  be  confidered  as  a  fort  of 
firiioniiii,  or  inflammation  of  that  membrane  or  covering. 

It  is  faid  that  it  may  be  known,  during  the  life  of  ihe 
animal,  by  the  fwelling  hanging  low,  inftead  of  rifmg  up  at 
each  fide  of  the  back,  as  in  the  firft  of  the  above  varieties, 
and  by  an  evident  feeling  of  flu^uation,  when  the  one  hand 
is  ^plied  flat  to  one  fide  of  the  belly,  while  the  oppofite 
fide  is  ftruck  by  the  palm  of  the  other  hand. 

In  the  firft  variety  of  the  fuond  dtvifion  or  kind  of  this 
dileafei  often  termed  ^isi^  m  tU  Jlejb  and  bloody  or  the 
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fifth  of  the  whole  difeafe,  in  fome  inftances,  and  thofe  the 
moft  violent,  no  one  part  of  the  ftomach  or  bowels  feems, 
it  is  faid,  to  be  more  affcAed  than  another.  There  is  a 
general  rednefs  over  the  whole,  and  the  flefh  of  the  animal  is 
quite  tender  and  foft,  foon  afluming  a  greenifh  hue.  In  this 
cafe,  the  diforder  may  be  faid  to  be  a  fort  offhremtUt  or  in- 
flammation of  the  brain,  which  partakes  of  the  afi^edion,  and 
the  veftels  of  which  arc  red  and  turgid,  exhibiting,  with  the 
exception  of  the  blacknefs,  the  fame  appearance  as  that 
mentioned  in  the  bowels.  In  all  cafes  where  this  is  obferved 
after  death,  the  difeafe,  it  is  faid,  has  been  very  quickly 
fatal,  feldom  exceeding  four,  or  at  moft  fix  hours  from  the 
firft  apparent  affe^ion  of  the  animal. 

Another  variety  of  this  nature,  which  is  the  fixth  of  the 
difeafe,  or  that  fort  of  ficknefs  which  is  feated  in  the  blood» 
is  not  fo  readily  difcerned  in  the  living  animal ;  nor  does  it 
affiedl  the  carcafe  fo  much,  it  is  faid,  if  blood  be  let. 
There  feems  to  be  a  tendency,  it  is  thought,  in  the  bipod 
itfelf  to  decompofe  and  putrefy,  and  not  unfrequently  there 
are  appearances  of  inflammation  on  the  membranous  coat 
that  lines  the  breaft,  when  the  difeafe  may  be  faid  to  be  a 
fort  oi  pleuritu;  or  on  the  diaphragm,  when  it  may  be 
termed  a  diaphragmtis  s  and  the  diftemper  on  the  whole 
has  a  ftrong  refemblance  to  pleunfy. 

In  thefe  two  varieties  of  this  kind,  whether  they  bediftinA 
ones  or  not,  the  whole  body  is  faid  by  Mr.  J.  Hog  to  be  • 
hoved  and  fwelled  like  a  loaf;  that  the  fore-legs  are  certainly 
the  worft ;  that  the  kidnies  are  in  the  fame  ftate  of  mortifi- 
cation as  in  the  two  firft  of  the  above  forts  or  varieties ;  that 
the  appearances  and  the  fmell  are  the  fame ;  that  the  fheep  are 
carried  off  by  it  in  the  fame  fliort  fpace  of  time ;  and  that 
it  is  the  fame  as  the  black  J^auld  in  young  cattle  beginning 
to  feed  on  fodder  and  dry  herbage,  when  the  graffea  fail 
in  the  weft  of  Scotland.  It  is  alfo  noticed,  that  all  the  old 
fheep  which  die  of  the  ficknefs,  as  well  as  the  hogs  that  fall 
in  May,  are  carried  off"  by  this  fort  or  variety  of  the  difeafe, 
although  individuals  die  of  it  at  the  fame  feafon,  when  they 
are  dying  in  g^eat  numbers  of  the  bowel- ficknefs.  But  ' 
that,  on  the  whole,  the  mortality  is  not  nearly  fo  great,  not 
indeed  above  one-tenth  or  one-twentieth  of  that  occafioned 
by  the  other. 

In  refpeA  to  the  caufes  of  the  difeafe,  although  fome  few 
old  flieep  and  lambs  may  occafionally  perifh  and  be  deftroyed 
by  it,  it  may  be  confidered,  on  the  whole,  as  a  difeafe  pecu-  ' 
liar  to  hogs,  it  is  faid,  and  that  the  founder  thefe  are  bred* 
and  the  higher  condition  they  are  in,  the  more  apt  it  is  to 
break  out  among  them,  the  more  violent  are  its  ravages, 
and  the  fooner  do  they  die  when  attacked  by  it.  Heath 
fheep  too  are  f>jppofed  to  fuff*er  more  from  it  than  the  white- 
faced  and  fine-woolled  breed.  On  fetting  in  feverely,  it  not 
unfrequently  carries  off"  one-tenth  of  the  young  (heep.  But 
it  is  not  half  fo  fatal  by  the  plan  of  pafturing  the  hogs  with 
their  mothers,  it  is  faid,  as  that  of  hierfeUing  or  rearing  them 
by  themfelves,  on  account  of  the  differences  in  their  habits 
which  are  thus  produced. 

Though  fome  fheep  die  of  the  difeafe  at  all  feafons,  its 
ravages  are  chiefly  confined  to  the  winter  months,  com- 
mencing fooner  or  later,  as  the  ftate  ofthe  weather  may  be. 
But  it  feldom  prevails  much  until  after  the  vegetation  has 
been  checked  by  the  early  autumn  firoft ;  and  is  the  moft 
deftru6live  towards  the  clofe  of  the  year:  when  at  that 
period  there  is  any  fudden  change  trom  mild  to  frofty 
weather,  or  if  rain  in  the  day  be  fucceeded  by  froft  in  the 
night,  and  efpecially  when  accompanied  by  hoar-froft,  it  is, 
it  IS  faid,  particularly  fatal.  It  becomes  kfs  frequent  after 
fteady  froft  fets  ini  but  again  carries  off  a  few  towards  the 
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end  of  the  fpriagy  an4  fome  fuppofe  the  deaths  more  fre« 
quent  t  day  or  two  before  the  change  in  the  weather  adually 
takes  place. 

The  difeafe  may  be  immediately  caufed  or  brought  on  by 
means  of  frozen  grafs.  The  fpots  of  ground  where  frofty 
mifts  fifcttle  deep  on  the  fofiter  graflesy  are»  it  is  faid,  very 
dangerous  for  young  fheep  to  feed  and  lie  upon»  as  well  as 
tbofe  of  dry  paftures,  which  are  heavily  loaded  with  hoar- 
froft.  The  e£Feds  of  grafs  eaten  in  this  ftate,  on  the  tender 
bowels  of  hog'iheepy  refemble,  it  is  fuppofed^  thofe  of 
frozen  potatoes  eaten  by  black  cattle,  which  immediately 
engender  prodigious  quantities  of  noxious  gafes,  and 
quickly  bring  on  inflammation  and  mortification. 

The  necemty  of  iheep  working  and  eating  on  places, 
already  bared  and  fouled,  in  heavy  ftorms  of  {now,  is  another 
imme^ate,  and  not  unfrequently  deftrudive  caufe  of  the  dif- 
cafe,  as  in  thefe  circumftances  they  eat  any  thing  that  comes 
in  their  way,  as  rotten  fern,  fog,  roots,  fpratt,  and  other 
coarfe  pUnts,  or  whatever  they  can  get  at. 

Some  have  fuppofed  that  pet  iheep,  and  thofe  that  have 
Ihelter  in  the  niffht*time,  are  feldom  affe6ied  by  it ;  but  it 
has  been  aiferted  by  Mr.  J.  Hog,  that  he  has  feen  many  in- 
flanoes  of  domeftic  fheep*  termed  ^/,  dying  of  the  difeafe ; 
auid  that  in  fome  northern  diftrifks,  where  the  fmall  ftocks  of 
Iheep  are  nightly  houfed  the  year  round  in  fear  of  foxes,  it 
rafes  with  uncommon  feverity. 

In  regard  to  foils  or  grounds,  thofe  which  are  hardefl;» 
drieft,  and  foundeft,  liich  as  the  ley  heathery  kind,  are  the 
moil  liable  to  have  the  iheep  afieded  with  the  diieafe. 
But  all  kinds  of  paftures,  which  have  one  part  of  the 
herbage  fine,  and  the  other  coarfe,  are  liable  to  caufe  the 
difeafe,  and  to  have  great  lofs  from  it.  Thofe  likewife 
which  have  a  fweet  jmcy  food  in  a  fouled  and  impure  con- 
dition in  different  parts  of  them,  or  fpots  of  luxuriant  grafs* 
and  that  of  iheep  tath,  as  old  walks,  and  other  places,  are 
yrtrj  dangerous.  The  animals  naufeate  tath-grafs,  it  is  (aid, 
unul  afiieded  by  the  froft,  when  they  eat  it  in  quantities 
eijdenUy  dangerous  to  them.  Where  the  food  that  is  pro* 
duced  is  in  the  moft  conftant  ftate  of  fine  growth,  the  iheep 
an  thepaftures  are  the  moft  fafe  firom  this  difeafe. 

In  refpe^  to  the  cure  of  the  difeaie,  in  eonfequenoe  of 
the  fuddeonefs  of  its  attack  and  fritality,  it  is  probably 
almoft  impoifible,  as  nearly  one  half  the  iheep  attacked  by 
it,  are  faid  to  be  dead  before  they  are  difcovered  to  have 
been  affeAed.  Notwithftanding  this,  however,  a  great 
number  of  remedies  for  it  have  been  propofed  at  difterent 
times,  and  highly  extolled  for  the  certainty  of  their  fiiccefs ; 
but  they  have  been  found  of  little  avail.  Some  of  them, 
indeed,  have  contributed  to  ac^gravate  the  difeafe  rather 
than  to  remove  it,  as  thofe  of  the  fpirituous,  muftard,  and 
fome  other  kinds.  But  if,  in  any  inftance,  a  cure  is  at  all 
poffible,  it  can  only  be  eifeded,  it  is  faid,  by  fuch  means  as 
are  calculated  to  countera6k  and  remove  inflammation,  and 
thefe  employed  in  the  very  inftant  or  onfet  of  the  diforder. 
Of  thefe  means,  blood-letting  is  perhaps  chiefly  to  be  de- 
pended upon,  and  the  veins  in  the  tail,  on  the  infides  of  the 
fore-legs,  and  the  anglea  of  the  eyes,  may  be  opened  for  the 
purpoje.  At  the  fame  time,  remedies  of  the  cooling  re- 
frigerant kind,  fuch  as  nitre,  and  cathartic  purging  ones 
of  the  faline  fort,  with  caftor  oil,  infiifions  of  lenna,  and 
others  of  a  fimibr  nature,  may  be  given ;  and  proper 
clvfters  nuy  be  thrown  up,  in  fome  cafes,  with  more  eSdSt : 
when,  if  the  bleeding  fiiould  be  full  and  free,  and  the 
purring  or  evacuation  of  the  bowels  fuitable,  fome  hopes 
of  the  recovery  of  the  animal  may  be  entertained.  When 
the  iheep  do  irecover,  they  are  however  always  weak,  and 
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require  much  care  and  attention  to  get  )them  through  the 
winter  feafon. 

Another  mode  of  treatment  for  this  difeafe  has  been  ad- 
vifed  by  Mr.  J.  Hog,  on  the  ground  of  a&ual  experience ; 
but  which  appears  very  inconfiftent  and  improper.  This 
is,  in  the  firft  place,  if  the  animal  be  found  in  time,  to  give 
it  a  fevere  heat,  by  running  it :  if  this  be  not  fuccefsful,  lie 
knows  nothing  that  will.  '  It  is  to  be  fo  well  hunted,  n 
that  it  does  not  immediately  afterwards  lie  down  on  leaving 
it,  or  if  this  be  the  cafe,  it  ihould  be  in  the  houfe.  This 
means  has  been  difcovered  by  chance,  it  is  thought,  but  has 
not  been  properly  acknowledged. 

Bathing  in  warm  water  for  ten  or  eight  minutes  it 
leaft,  has  alfo  been  recommended ;  after  which  a  quantity  of 
water-gruel,  mixed  with  butter  or  (bme  other  fofteoiBg 
ingredient^  may  be  adminiftered  as  an  injedion  or  od»>- 
wife. 

Great  care  in,  however,  to  be  taken  that  none  of  thde 
means  are  ufed  in  the  fbmrth  of  the  above  varieties  of  the 
difeafe,  or  that  of  the  watery  kind,  as  they  occafion  infiant 
death. 

Much  more  is,  however,  to  be  done  by  the  means  of  pre- 
vention than  thofe  of  cure  m  this  complaint.  Thele  ait 
many^  fuch  as  the  proper  plans  of  managing  the  young  hog- 
iheep  in  rearing  them,  as  has  been  feen  above  ;  the  preiierv- 
ing  the  vegetaUon  of  the  pafture  herbage  as  much  as  poffible 
by  proper  ilocking  and  feeding  fuch  lands  ;  the  providing 
proper  fuppUes  of  green  fucculent  food  for  the  ftoA  ;  the 
proper  moderate  ufe  of  turnips,  as  by  this  means  the  loflcs 
by  the  difeaie  have  been  greatly  prevented  and  lefieoed  ia 
different  cafes;  the  iheltering  and  prote6ting  them  well; 
the  not  allowing  them  to  be  over-heated  by  exertion  ;  the 
careful  removal  of  all  forts  of  coarfe  rank  grafs  in  the  paf* 
tures  ;  the  deftru6tion  of  the  ley  heather  in  the  winter  bog- 
paftures  by  burning  or  other  means ;  the  moving  the  ihe^ 
about  early  in  xht  morning ;  the  bleeding  the  hog-ihecp 
previottily  to  the  feafon  of  the  difeafe  attacking  them  to  a 
imall  extent.;  and  fome  others.  Many  think  great  advan- 
tages are  derived  in  this  way,  by  pafturing  the  young  and 
old  iheep  of  the  flocks  all  together,  as  by  fuch  a  mode  the 
difeafe  has  been  almoft  wholly  eradicated,  and  prevented 
where  it  had  been  introduced.  And  that  great  beneiit 
arifes  from  having  the  pafture-grounds  for  the  iheep»  efpe- 
cially  the  hogs,  all  of  the  fame  quality  or  kind,  whatever  it 
may  be.  Thefe  feveral  points  are  fully  confidered  and  ea- 
plamed  in  an  excellentpaper  on  this  difeafe,  infdted  in  the 
third  volume  of  the  **  Tranfa£kions  of  the  Highland  Society 
of  Scotland,"  by  A.  Duncan  junior,  M.D.,  to  which  the 
inquirer  is  referred. 

Striking^  JVbeai'Leavesi  or  FJaggm^f  a  pra£tiee  or 
ojperation  performed  in  fome  diilrids,  as  in  Eilez,  far 
thinning  and  clearing  away  the  large  broad  leaves  of  ftnag 
fuU  wheat-crops.  In  executing  this  fort  of  work,  tlsemcBf 
with  fickles  or  reapbg-hooks  that  have  iharp  edges^  when 
thefe  crops  are  very  heavy,  vrith  broad  luxuriant  lca:vc8B 
move  regularly  through  the  fields  of  them,  and  ftrike  off 
many  of  thefe  leaves,  in  order  to  lighten  the  tops  of  the 
plants,  with  the  view  of  preventing  their  being  beaten  down 
by  rain.  It  ihould,  it  is  faid,  be  done  carefuuy,  or  damage 
may  eniue  from  it. 

This  curious  prance  is,  however,  very  tittle  known  or 
employed  in  other  diitrids,  and  probably  but  feldom  ncoef- 
fary  in  any  cafes. 

Strikino-«>^  jInt-HiB  MMchitUf  an  iaflniment  or  machiae 
contrived  for  the  purpolie  of  ihiking  off  or  clearing  paftore- 
g^unds  of  thefe  forts  of  hiUs^  winch  are  fometimes  very 
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injurious  and  troublefome  in  them.  It  coniifts  of  a  foit  of 
ftrong  wooden  framcy  about  five  feet  by  four  in  the  fquarC) 
which  has  handles  behind,  and  is  rounded  off  a  little  m  the 
front  parts,  in  order  to  be  drawn  along  the  furface  of  the 
land  with  facility  ;  having  the  under  parts  fet  with  a  kind  of 
coulters  or  cutting-blades,  which  readily  (have  and  take  off 
the  hills  as  it  moves  along,  in  an  even  and  neat  manner. 

A  reprefentation  of  it  may  be  feen  in  the  firii  volume  of 
the  Corre6ied  Report  of  the  State  of  the  Agriculture  of  the 
County  of  Effex,  lately  publiflied  by  the  Board. 

Striking  or  Saacbing  of  Hemt  and  Flaxt  in  Rural  Eco- 
nomy f  the  means  of  beatmg  ana  preparing  them  over  the 
wooden  dump  or  itock,  fo  as  to  render  them  foft,  and  clear 
of  the  (heaves  or  (heavy  matters  that  hang  about  them. 

Striking  of  Meaty  the  pra6iice  or  fir  ft  operation  in  curing 
it  with  fait.  The  fmalleft-grained  fort  of  fait  is  thought  to 
be  the  beft  for  this  purpole,  whether  it  is  done  in  the  dry 
or  moift  manner.     See  Salt. 

Striking* ^tf/rjft.     See  Watch. 

Striking- ^i^^A  in  a  Clocii  the  fame  with  that  which 
by  fome  is  called  the  fnn-*iuheel^  becaufe  of  the  pins  which 
are  placed  on  the  round  or  rim,  (which  in  number  are  the  quo- 
tient of  the  pinion  divided  by  the  pinion  of  the  detent-wheel.) 
In  fixteen-day  clocks,  tlie  firft,  or  great  wheel,  is  ufually 
the  pin-wheel ;  but  in  fuch  as  go  eight  days,  the  fecond 
wheel  is  the  pin-wheel,  or  fbriking-wheel.  See  Clockwork. 

STRILEK,  in  Geography ^  a  town  of  Moraria,  in  the 
circle  of  Hradifch  ;  14  miles  N.W.  of  Hradifch. 

STRILLOZZO,  in  Omithoiogy,  a  name  by  which  fome 
authors  have  called  the  emberi%a  aiboy  or  bunting,  or  per- 
haps a  bird  fomewhat  different  from  our  bunting,  and  com- 
mon in  Italy  ;  for  it  is  not  yet  afcertained,  whether  the  ftnl- 
tozzo  fpecifically  differs  from  the  bunting,  or  only  by  fome 
Accidental  variegations. 

STRIMBA,  in  Oeograpkyt  a  town  of  European  Tur- 
key, in  Moldavia  ;  j8  miles  N.W.  of  Birlat. 

STRIMIZ,  a  town  of  Bohemia,  in  the  circle  of  Leit- 
meritz  ;   18  miles  W.  of  Leitmeritz. 

STRIMON,  or  Emboli,  a  river  of  European  Turkey, 
in  Romania,  which  runs  into  the  gulf  of  Contefa,  6  miles 
S.  of -Emboli. 

STRINDEN,  a  town  of  Norway,  in  the  province  of 
I>rontheim  ;  3  miles  N.E.  of  Drontheim. 

STRING,  in  Mufic.     See  Chord. 

If  two  firings  or  chords  of  a  mufical  inftrnment  only  dif- 
fer in  length,  their  tones,  that  is,  the  number  of  ribrations 
they  make  in  the  fame  time,  are  in  the  inverfe  ratio  of  their 
lengths.  If  they  only  differ  in  thicknefs, .  their  tones  are  in 
the  inverfe  ratio  of  their  diameters.  As  to  the  tenfion  of 
ftrings,  to  meafure  it  regularly,  they  muft  be  conceived 
ftretched  or  drawn  by  weights ;  and  then,  c£terii paribus ^  the 
tooes  of  two  firings  are  in  a  direA  ratio  of  the  fquare 
roots  of  the  weights  which  ftretch  them  ;  that  is,  e.  gr.  the 
tone  of  a  ftrin?  ftretched  by  a  weight  4,  is  an  o6iave  above 
the  tone  of  a  firing  ftretched  by  the  weight  i . 

It  is  an  obfervation  of  very  old  ftanding,  that  if  a  viol  or 
lute-ftring  be  touched  with  the  bow,  or  hand,  another  firing 
on  the  fame,  or  another  inftrnment,  not  far  firom  it,  if  in 
iinifon  to  it,  or  in  odave,  or  the  like,  will  at  the  fame  time 
tremble  of  its  own  accord.     See  Unison. 

But  it  is  now  found,  that  not  the  whole  of  that  other  ftring 
Urns  trembles,  but  the  feveral  parts,  feverally,  according  as 
they  are  unifons  to  the  whole,  or  the  parts  of  the  ftring  fo 
ibiick«   Thus,  f uppofing  A  B  to  be  an   A  '  B 

upper  oAave  to  «  r,  and  therefore  an    tf< e 

uimon  to  each  half  of  it  ftopped  at  3  ;  i       h      2 

a^  while  a  ^  is  open,  A  B  be  ftruck^Uie  two  halves  of  this 
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other,  that  is,  a  k  and  h  r,  will  both  tremble ;  but  the 
middle  point  will  be  at  reft  ;  as  will  be  eafily  perceived,  by 
wrapping  a  bit  of  paper  lightly  about  the  ftring  a  r,  and  re- 
moving it  fucceflively  from  one  end  of  the  ftring  to  the  other. 
In  like  manner,  if  A  B  were  an  upper  twelfth  to  a  r,  and» 
confequently,  an  unifon  to  its  three  parts  a  i,  12,  and  le  \ 
if,  ac  beine  open,  A  B  be  ftruck,  its  three  parts  a  i,  i  2» 
and  2  r,  will  feverally  tremble  ;  but  the  points  i  and  2  remain 
at  reft.  This,  Dr.  Wallis  tells  us,  was  firft  difcovered  by 
Mr*  William  Noble,  of  Merton  college  ;  and  after  him,  by 
Mr.  T.  Pigot,  of  Wadham  college,  without  knowing  that 
Mr.  Noble  had  obferved  it  before.  To  which  we  may  add, 
that  M.  Sauveur,  long  afterwards,  propofed  it  to  the  RoVal 
Academy»  at  Paris,  as  his  own  difcovery,  as  it  is  like 
enough  it  might  be ;  but  upon  his  being  informed^  by  fome 
of  the  members  then  preicnt,  that  Dr.  Wallis  had  pub- 
liflied it  before,  he  immediately  refigrned  all  the  honour 
thereof.     Phil.  Tranf.  abr.  vol.  1.  p.  606. 

This  phenomenon  is  better  explained  under  the  articles 
Sons  Harmoniqueti  Vibrations,  Fundamental,  and 
Generate. 

We  ftiall  add  to  the  article  Siring^  mufically  confidered, 
D'Alembert's  definition  of  the  term  cordefonore  in  the  ori- 
ginal edition  of  the  Encyclopedic,  and  copied  by  Roufieau 
in  his  Di6^.  de  la  Muf.  Cord£  fonore  is  any  ftring  fbetched 
right,  whence  a  mufical  tone  can  be  produced. 

*^  If  a  ftring  is  fcrewed  tight  in  any  one  of  its  parts,  it 
moves  to  a  certain  diftance  from  the  nght  line  \%  formed  in 
its  quiefcent  ftate,  returning  afterwards,  and  vibrating  back- 
wards and  forwards,  by  its  elafticity,  Hke  a  pendulum  put 
in  motion.  Farther,  if  this  ftring  is  of  a  fubftance  equally 
elaftic  in  all  its  parts,  fo  that  the  undulation  is  communi- 
cated to  the  whole,  ftrine,  in  vibrating  it  will  produce  m 
found,  and  its  found  wUl  always  accompany  its  vibrations. 
Geometricians  have  difcovered  the  laws  of  thefe  ribrations^ 
and  muficians  thofe  of  the  founds  which  they  produce. 

"  It  has  been  long  known  by  experience,  and,  to  a  certain 
degree,  by  reafon,  that,  cateris paribus^  ftrings  ribrate  with 
more  or  lefs  rapidity,  in  proportion  to  their  kngth  ;  that  is 
to  fay,  the  ratio  of^  their  lengths  is  always  invene  to  that  of 
the  number  of  the  vibrations.  Dr.  Taylor,  a  celebrated 
Englifli  geometrician,  was  the  firft  who  demonftrated  the 
laws  of  the  ribrations  of  ftrings  with  any  exaditude,  in  his 
learned  work,  entitled  ^<  Methodus  incrementorum  dire^ 
etinverfa,''  17^5  » ^^^  thefe  fame  laws  havelikewife  been  de- 
monftrated by  John  Bernoulli,  in  the  fecond  volume  of  the 
**  Memoires  de  I'Acad.  Imperiale  de  Peterfbourg.*' 

From  the  formula  (adds  RoufTeau)  which  refults  from 
thefe  laws,  and  which  may  be  found  in  the  Encyclop^diCf 
art.  Corde^  I  (hall  draw  the  corollaries  following,  which 
ferve  as  principles  to  the  theory  of  mufic. 

1.  If  two  ftrings  of  the  fame  matter  are  equal  in  length 
and  thicknefs,  the  number  of  the  vibrations  in  equal  times  will 
be  as  the  roots  of  the  numbers  which  exprefs  the  ratio  of 
the  tenfion  of  ftrings. 

2.  If  the  tenfions  and  the  lengths  are  equal,  the  number 
of  the  ribrations  in  equal  times  will  be  in  the  inverfe  ratio  of 
their  thicknefs,  or  diameter  of  the  ftring. 

3.  If  the  tenfion  and  thicknefs  are  equal,  the  number  of 
ribrations  in  equal  times  will  be  in  the  inverfe  ratio  of  their 
lengths. 

For  the  intelligence  of  thefe  theorems,  it  feems  neceflarj 
to  obferve,  that  the  tenfion  of  the  ftrings  is  not  reprefented 
by  the  weight  or  preffure  of  the  tenfion,  but  by  the  roots 
of  thefe  fame  weights ;  thus,  the  vibrations  being  reciprocally 
as  the  fquare  roots  of  the  tenfions,  the  weights  of  the  ten- 
fion are  reciprocally  as  the  cubes  of  the  vibration^  &c. 

3  A  From 
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From  the  laws  of  the  vibrations  of  ftringSi  are  deduced 
thofe  of  the  founds  which  refult  from  them. 

The  more  vibrations  a  ft  ring  makes  in  a  given  time»  the 
more  acute  is  the  found ;  and  the  fewer  vibrations  a  ftrine 
makes,  the  more  grave  it  is.  So  that  founds  reciprocally  foU 
low  their  vibrations ;  their  intervals  are  ezpreiTed  by  the 
fame  ratios,  which  reduces  all  mufic  to  calculation. 

It  appears  by  the  preceding  theoremsy  that  there  are  three 
ways  of  changing  the  tone  of  a  ft  ring ;  namely,  the  length, 
thicknefs,  and  tenfion.  What  thefe  alterations  produce  Tuc- 
ceffively  upon  the  fame  ftring,  may  be  produced  at  once  on 
different  ftrings,  in  giving  them  different  degrees  of  length, 
thicknefs,  and  tenfion.  This  method  combined  is  that 
which  is  pradlifed  in  the  fabrication  and  tuning  of  all 
ft  ringed  in  ft  rumen  ts,  relative  to  the  fixed  length  of  the 
ftrings  by  pins  and  bridges,  or  the  changeable  lenorths  by 
pegs  and  a  nut ;  and  the  preffure  of  the  fingers,  wnich  a& 
like  moveable  bridges  of  a  monochord.  See  Harmonics. 
Another  property,  not  lefs  furprifin?,  of  a  tuneable  ftring 
is,  that  if  the  nnger  which  divides  it  into  its  aliquot  parts 
touch  the  ftring  flightly,  without  prefflng  it  down  t«  the 
finger-board,  and  a  part  of  its  vibrations  are  fuffered  to  be 
conununicated  to  the  upper  portion  of  the  ftring,  at  fuch 
time,  inftead  of  the  whole  ftring  founding,  or  the  ufual 
part  of  it  next  the  bridge,  the  found  only  of  the  greateft 
common  aliquot  will  be  heard.     See  Harmonics. 

The  word  corde^  in  French,  is  ufed  frequently  in  compo- 
fitiona  for  the  fundamental  founds  of  the  Key  \  and  the  dif- 
cords  which  alter  the  modulation  in  the  bafe,  or  prolong  a 
phrafe,  are  often  called  harmonic  chords. 

String,  in  Sbip-BmUingt  is  a  ft  rake  or  ft  rakes  within- 
fide,  under  the  grunwale,  and  anfwering  to  the  (heer-ftrakea 
without-fide  :  it  is  fcarfed  in  the  fame  nnanner  as  the  fheer- 
ftrake,  and  bolted  through  the  fhip't  fide  into  the  fheer- 
ftrake  between  the  drifts,  for  the  purpofe  of  greater 
ftraight,  as  this  part  requires  all  the  fecurity  that  is  poffible 
to  be  given,  in  order  to  aflift  the  fheer. 

Strings  o/*  Metcd^  a  term  ufed  by  our  miners  to  exprefs 
thofe  thin  and  fmall  veins  of  ore,  mto  which  the  beds  or 
veins  degenerate  toward  their  terminations.  Thefe  are  from 
an  inch  to  a  tenth  part  of  that  in  thicknefs,  and  run  through 
the  folid  rocks  to  a  great  diftance.  The  ore  in  them  is 
ufually  very  pure  and  rich,  and  as  they  lie  in  the  rocks, 
communicating  with  the  larger  veins  of  ore,  they  refemble 
the  feveral  fmall  brooks  and  rivulets  in  a  hilly  country^ 
which  by  degrees  uniting  all  their  ftreams,  form  the  rivers. 

STRING-HALT,  among  Horfes^  an  involuntary  and 
convulfive  motion  of  the  mufcies,  which  extend  or  bend  the 
hough.  When  it  feizes  the  out  fide  mufcies,  the  horfe 
ftraddles,  and  throws  his  legs  outward  ;  but  when  the  infide 
mufcies  are  affected,  his  legs  are  twitched  up  to  his  belly. 
Sometimes  it  is  only  in  one  leg ;  fometimes  in  both.  It  ge- 
nerally proceeds  from  fome  ftrain  or  blow,  and  the  removal 
often  IS  difficult,  and  feldom  attended  with  fuccefs  ;  though, 
in  the  beginning,  a  ftrin^-halt  may  be  removed  with  good 
nibbing,  and  the  ufe  of  fomentations,  with  daily  but  mode- 
rate exercife.  The  laft  refuge  is  ufually  the  fire,  which 
Ibme  fay  has  been  known  to  anfwer,  at  leaft  fo  far  as  to 
prevent  abfolute  lamenefs  in  particular  cafes.  A  fimilar 
affeftion  fometimes  takes  place  in  neat  cattle,  which  is  to  be 
removed  nearly  in  the  fame  manner. 

STRINSIA,  in  Ichthyolorfi  a  name  given  by  authors  to 
that  fpecies  of  the  gadus,  which  is  called  by  fome  hdih  and 
by  others  mufieliituviatiRs ;  by  us  io  Englifh  the  eeUpout. 
Olaus  Magnus  calls  it  the  borUtba, 

STRIP,  at  Sta.  A  chafe  is  faid  iojhip  himfelf  into 
fliort  or  fighting  faib,  when  he  puts  out  bis  colours  in  the 
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poop ;  his  flag  on  the  main-top ;  his  ftreamers  •r  pendants 
at  tne  end  of  his  yard-arm ;  furb  his  fprit-fail ;  peeks  his 
mizen ;  and  flings  his  main-yard.  In  wtuch  cafe,  die  chafer 
muft  prepare  himfelf  for  fi^ht. 

Strip  the  Mafis^  Toy  is  to  unrig  a  fhip,  or  diveft  the 
mafts  of  their  machinery  and  furniture,  otherwife  called  Sf- 
maniKng, 

Strip,  Tof  in  Rttral  Economy^  a  term  fignifying  to  drain 
the  laft  milk  from  cows. 

STRIPED  Stalk.     See  Stalk. 

Striped  Velvet.    See  Velvet. 

STRIPPING,  in  Agriculture^  a  term  applied  to  the  ope- 
ration or  prafbice  of  fcumming  or  taking  on  a  thin  portioo 
of  the  furface  of  lay  or  other  ground,  m  a  fort  of  alternate 
manner  ;  a  thin  (lice  or  piect  of  the  turfy  or  other  furface,  to 
the  breadth  of  from  four  to  five  inches,  being  cut  up  and 
turned  over  on  to  an  adjoining  portion  of  folid  lurface  of  the 
fame  breadth,  in  performing  the  work :  by  this  means, 
though  the  turfy  or  other  furface  be  but  half  of  it  fbipped 
or  cut  up  and  turned,  the  whole  is  completely  covered  over, 
prefenting  a  ftriped  or  ribbed-like  appearance }  which,  in 
fome  places  and  diftri£is,  is  termed  rihbingf  but  in  others  it 
has  different  other  names  given  to  it. 

This  is  a  pra£lice  which  is  common  in  moft  of  the  fontb- 
weftern  counties  of  the  kingdom. 

Stripping  of  Hop-Polet^  in  RurdEeewmj^  thepra6Uce 
of  clearing  and  removing  the  wafte  binds  from  about  them 
after  the  hups  have  been  picked,  by  untwifting  and  drawing 
them  off  from  the  poles,  which  is  readily  executed.  It  is  an 
operation  that  fhould  always  be  performed  as  foon  as  poffible 
after  the  produce  has  been  gathered,  as  much  injury  is  done 
to  the  poles  by  letting  the  binds  remain  long  twifted  about 
them  while  they  are  lying  upon  the  moift  ground.  The 
price  of  ftripping  poles  of  this  kind  of  this  fort  of  in- 
cumbrance, is  moft  commonly  about  three  fliillings  the  acre. 
When  the  ftripping  of  the  poles  has  been  completed,  they 
are  ready  for  being»  pointed  and  put  up  in  ftacks^  See 
Stacking  and  Staking  ofHop-foui, 

Stripping  or  Paring-Share,  m  jfgrieulhiref  that  fort  of 
ftripping  or  paring  contrivance  which  is  fixed  upon  ploughs 
for  the  purpofe  of  ftripping,  paring,  or  taking  off  the  UxT' 
face  or  fward  of  lay-gromid,  in  fome  cafes,  in  breaking  it 
up.  It  is  made  in  fomewhat  the  manner  of  a  paring-fock, 
and  rendered  extremely  (harp  in  the  cutting  parts  or  edges. 
It  is  formed  of  different  fizes ;  but  has  fometimes  confi- 
derable  breadth,  and  is  capable  of  bein|r  put  upon  different 
common  ploughs.  It  is  a  tool  or  contrivance  which  is  much 
ufed  in  Devonfhire  and  Cornwall,  and  which  may»  on  dif- 
ferent occafions,  be  found  ufeful,  and  of  confiderable  bene- 
fit in  the  performance  of  fuch  fort  of  work  in  diflkreat 
other  diftrias  of  the  country.     See  SocK-Paring. 

STRIPPINGS,  in  Rural  Economy,  a  word  made  ufe 
of  to  fignify  the  laft  milk  of  cows,  or  the  ftfokings  or 
afterings. 

STRITHAGEN,  in  Geography,  a  town  of  France,  in 
the  department  of  the  Ourte ;  8  miles  N.W.  of  Rolduc. 

STRIVALE,  in  IcbAwlogy,  the  name  ufed  by  many 
for  the  fiih  more  vfually  known  by  the  name  of  afer,  the 
boar-fifh. 

STRIVALI,  in  Geography,  two  rocky  iflands  in  the 
Mediterranean,  anciently  called  **  Strophadet,"  which,  ac- 
cording to  the  reprefentations  of  the  poets,  were  the  abode 
of  the  Harpies  ;  now  inhabited  by  a  few  monks ;  46  miles 
S.  of  Zante.     N.  lat.  37*^  29'.     fe.  long.  21®  12'. 

STRIX,  the  Owh  in  OmHbohgy,  a  ^ut  of  birds  of 
the  order  Acctpitres  ;  of  which  the  genenc  charadcr  it  as 
follows :   Bill  hookedi  n»  cere }  nolUils  obiongy  covered 
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vphh  briftly  recumbent  feathers;   the  head,  auricle^y  and    facred   to    Proferpine:   its  appearance  foreboded  unfor- 

eyes,  largre ;  the  tongue  is  bifid.  tunate  events,  and  according  to  Pliny,  the  city  of  Rome 

The  birds  of  this  genus  fly  abroad  by  night,  and  prey    underwent  a  folemn  luftration  in  confequenoe  of  one  of 
on  fmall  birds,  mice,  and  bats:  their  eyes  are  weak  by    thefe  birds  having  "accidentally  ftrayed  into  the  CapitoL 
day,  and  generally  clofed,  during  which  time,  if  difcovered,        Viroiniana  ;    Virginian   Owl^      Body  abov»  brown, 
they  are  peftered  by  fmall  birds :  their  legs  are  ufually    varied  with  fine,  zigzag,  tawny,  and  cinereous  lines ;  be- 

downy  to  the  toes ;   outer  toe  retradile ;  auricles  large,  neath  pale-aflif  with  tranfverfe  brown  ftreaks ;  throat  and 

covered  with  a  membrane ;  outer  quill-feathers  ferrate  on  fides  of  the  brealt  orange,  ftreaked  with  brown.     This  is 

each  edge ;  the  claws  are  hooked  and  (harp.  an  inhabitant  of  America,  and  is  Mb  than  the  lallk.     Ac* 

The  alliance  between  the  genus  Strix  and  that  of  Falco  cording  to  Mr.  Edwards,  it  approaches  in  magnitude  nearly 

(which  fee)  is  extremely  ftrong,  to  much  fo,  that  by  foroe  to  the  greateii  horn  or  eagle  owl :  the  bignefs  of  the  head 

authors,  owls  have  been  confidered  as  a  kind  of  nodumal  in  this  leems  not  at  all  inferior  to  that  of  a  cat ;  the  wing, 

hawks,  differing,  as  Linnaeus  obferves,  from  thofe  birds,  in  when  clofed,  meafures,  from  the  top  to  the  ends  of  toe 

the  fame  manner  as  moths  differ  from  butterflies ;  the  one  quills,  full  fifteen  inches ;  the  bill  is  black,  the  upper  maa- 

being  chiefly  no&umal,  and  the  other  diurnal.     Thefe  are  dible  is  hooked,  and  overhanging  the  nether,  as  in  eagles  and 

feparated  into  two  fedions,  vi%.  thofe  that  have  ears  or  hawks,  having  no  angle  in  them,  but  plain  ou  its  edges ; 

horns,  and  thofe  that  have  none.     Thef»  horns  are  length-  it  is  covered  with  a  flcin,  in  which  are  placed  the  noftrils, 

ened  feathers  on  each  fide  the  head,  and  are  capable  ot  be-  and  that  flcin  hidden  with  a  briftly  kind  of  grey  feathers, 

ing  more  or  lefs  erefked,  at  the  pleafure  of  the  bird.     To  that  grow  round  the  bafis  of  the  bill ;  the  eyes  are  large, 

thefe  Dr.  Shaw  has  added  another  divifion,  under  the  name  having  circles  round  them,  broad,  of  a  bright  fluning  gold* 

of  Accipitrtne  owls,  or  fuch  an,  from  their  general  habit,  colour ;  the  fpace  round  the  eyes,  which  may  be  caued  the 

are  more  nearly  allied  to  hawks  than  the  others.     Gmelm  face,   is  of  a  light  brown  colour,  confufedly  mixed  with 

enumerates  fifty  fpecies,  but  Dr.  Shaw  defcribes  more  than  orange,  graduaUy  becoming  duflcy  where  it  borders  on  the 

fixty.  eyes ;  over  the  eyes  it  has  white  ftrokes  ;  the  feathers  that 

Species.  compofe  the  horns  herin  juft  above  the  bill»  where  they  are 

.                .  intermixed  with  a  litUe  white,  but  as  they  extend  onwards 

A.     Eared.  beycmd  the  head,  they  become  of  a  red-brown,  clouded  with 

*  Bubo  ;  Great  Owl,  or  Rufous  Homed  OwU  varie-  duflcy,  and  tipped  with  black  ;  the  top  of  the  head,  neck, 

ffated  with  black,    brown,    and  afli-coloured  fpots   and  wings,  and  upper  fide  of  the  tail,  are  barred  acrofs  with 

mckles.     The  fpecific  character  given  by  Gmelin  is,  body  bars  of  duflcy-reddifli  $  the  greater  wing-feathers  and  the 

tawny.     There  are  three  other  varieties  :  i.  Body  darker,  tail  are  barred  acrofs  with  duflcy  bars  of  half  an  indi  in 

with  blackifli  wings.     2.  Legs  naked.    3.  Blackim-yellow,  breadth;  the  feathers  between  the  back  and  wingrs  ara 

variegated  with  white.     This  is  the  largeft  fpecies  of  owl,  orange-coloured,  tipped  with  white ;  the  fore-part  of  the 

and  but  little  inferior  in   fize  to  an  eagle.     Its  general  neck  and  breaft  are  bright  brown,  inclining  to  orange* 

colour  is  rufous  or  ferruginous,   varied  with  larger  and  which  grrows  fainter  on  the  fides ;  this  brown  part  is  fpottcd 

fmaller  fpots  and  markings  of  brown,  black,  and  grey ;  with  pretty  large  dark  foots ;    the  middle  of  the  breaft» 

together  with  innumerable  freckles  or  minute  fpecks  of  the  belly,  thigns,  and  under-fide  of  the  tail,  are  white,  or  faint 

fame  colours.     It  is  found  of  a  deeper  or  lighter  hue,  ac-  afli-colour,  barred  tranfverfely  with  duflcy  lines  pretty  regur 

cording  to  various  circumftances  of  age,  health,  and  climate:  larly:  the  infide  of  the  wingrs  is  coloured  ana  variegated 

the  larger  wing  and  tail  feathers  are  obfcurely  varied  by  in  the  fame  manner ;  the  legs  and  toes,  almoft  to  the  ends, 

duflcy  tranfverfe  bars ;  the  bill  is  black,  the  eyes  are  very  are  covered  with  light  afli-coloured  feathers  :  the  ends  of 

large,  and  of  a  bright  reddifli  or  golden  orange*colour ;  the  toes  and  claws  are  of  a  dirk  horn-colour, 

the  leffs  are  fliort  and  iirong,  thickly  clothed,  down  to  the  This  fpecies  occafionally  varies  in  the  calk  of  its  colours, 

very  davrs,  with  fine,  downy*  and  fetaceous  plumes  i  the  which  are  fometimes  darker,  with  fewer  varie^tions  in  it» 

claws  are  extremely  large,  icrong,  and  black.  plumage.     It  is  found  in  North  America,  as  high  as  Hud* 

This  fpecks,  including  the  varieties  above  enumerated,  fon*s  Bay,  frequenting  woody  diftri&s,  and  utteria^,  it  it 

appears  to  be  f  ery  generally  diffufed  throughout  the  tem^  faid,  a  moft  hideous  noife  in  the  woods,  not  unlike  the  hal« 

perate  and  northern  parts  of  the  old  continent,  and  is  even  looing  of  a  man,  fo  that  paflengers,  beguiled  by  it.  Come* 

fuppofed  to  occur  both  in  North  and  South  America.     In  times  lofe  their  way. 

this  country  it  is  rarely  feen :  in  Germany  it  is  rather  com-  Scjbsdiaca  ;  Scandinavian  OwL     Body  whitifli,  with 

moD.  It  preys,  in  the  manner  of  eag^les  and  the  larger  falcons,  black  fpots.     It  inhabits  the  mountains  of  Lapland,  and 

on  hares,  rabbits,  and  almoft  all  kmds  of  birds,  and  builds  is  the  fize  of  a  turkey. 

its  neft  among  the  crags  of  rocks,  or  among  ruiaed  edifices,  Zeylokknsis  ;    Ceylon    OwL      Body   above    reddifli- 

and  bys,  as  it  is  fuppofed,  rarely  more  than  two  eges,  brown,  beneath  yellowifli-white ;  circles  oa  the  face  reddifh- 

which  are  larger  and  rounder  than  thofe  of  a  hen,  and  of  a  brown,  ftreaked  with  black.     It  is,  as  its  name  denotes, 

rufous  colour,  blotched  with  variegations  not  much  unlike  an  inhabitant  of  Ceylon,   where  it  is  called  Rais  JiiUm. 

the  bird  itfelf.  The  length  of  this  fpecies  is  nearly  two  feet,  and  its  weight 

Owls  have  ufually  been  regarded  as  birds  of  ill  omen,  about  two  pounds  and  three  quarters.     The  bill  is  horn- 

and  fupcrftitioufly  confidered  as  meffengers  of  woe.     This  coloured ;  the  irids  yellow ;  the  upper  parts  of  the  bill  of 

it  the  cafe  in  the  new  world  at  well  at  the  old.     The  a  pale  reddifli-brown  $   the  under  parts  yeUowifli*white ; 

Athenians  alone,  among  the  ancients,  feem  to  have  been  each  feather  appearing  to  be  ftreaked  and  barred  with  a 

liree  from  diis  popular  prejudice,  and  to  have  regarded  the  duflcy-black  ;  the  ears  of  the  horns  are  fliort  and  pointed  ; 

owl  with  veneration  rather  than  abhorrence,  confidering  it  the  prime  quiUt  and  tail  are  barred  with  black,  white,  and 

aw  the  favourite  of  Minerva.     The  owl  thus  venerated  ap-  pale-red. 

peart  to  have  been  a  variety  of  this  fpecies,  which  is  faid  SiKBNSit ;   Chinefe    OwL     Body  reddifli-brown,    with 

to  be  common  in  many  parts  of  Greece.    The  Romans  waved  black   lines,   beneatli   iireai^ed  with  reddiflublack, 

^wed  the  4)wl  with  deteftaUon  and  dread*    It  wat  held  9mA  barred  with  white.    It  inhabits  China :  the  bill  aad 
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legs  are  black ;  fecondary  quill-featliers  wttk  four  blackiih 
bsurt. 

CoROMANDA  ;  Coromandel  OwL  Body  above  greyifh* 
red,  with  reddiilUwhite  fpots ;  beneath  pale-red,  with  imall 
femilunar  black  fpots.  It  h  found  in  India.  The  bill  is 
black  ;  the  irids  yellow ;  legs  reddi(h  ;  cheeks  white  ;  quill 
and  tail  feathers  barred  with  reddiih- white. 

Asio ;  Red  Owl.  Body  above  ferruginous,  beneath 
cinereous ;  wings  with  five  white  dots.  It  is  not  quite  a 
foot  long.  It  inhabits  New  York,  and  as  low  as  the 
Carolinas;  and' lives  in  the  woods  near  the  coaiL  The 
female  is  faid  to  differ  in  being  brown  and  ferruginous* 

MflXiCANA ;  Mexican  Owl.  Body  varie^ted  with 
brown  and  black.  It  inhabits  Mexico,  where  it  is  called 
by  the  name  of  TecolotL  Its  colour  is  a  variegation  of 
black  and  brown. 

Americana  ;  American  Owl.  Head  and  body  above 
cinereous,  beneath  nifty  ;  rump  white,  f potted  with  black ; 
wings  and  tail  rufty,  with  cinereous  and  grey  tranfverfe 
lines.  This  is  an  inhabitant  of  America,  and  is  fuppofed 
by  Buffon  to  be  a  variety  of  S.  otus,  which  is  the  next 
to  be  defcribed. 

*  Otus;  Long-eared  Owl.  This,  in  its  general  ap- 
pearance and  colours,  is  very  ftrikingly  allied  to  the  S. 
bubo,  but  in  fize  it  is  far  inferior.  It  is  about  fourteen 
inches  and  a  half  in  length.  The  general  caft  of  the  co- 
lours inclines  more  to  ferruginous  on  the  bread  and  under 
parts,  with  a  mixture  of  white  in  the  front  of  the  head  and 
thi^s.  This  bird  is  fond  of  woody  and  rocky  folitudes, 
aiid  is  not  obferved  to  build  any  neft  of  its  own,  but  con- 
tents itfelf  with  a  deferted  neftof  a  buftard  or  magpie, 
and  ufually  lays  five  eggs.  The  young  are  at  firft  entirely 
covered  with  white  down,  and  begin  to  acquire  their  colours 
at  the  expiration  of  about  fifteen  days.  In  feveral  parts 
of  Italy  is  found  a  variety  of  this  bird,  which  differs  in 
bemg  fomewhat  lareer,  and  in  having  the  plumage  mixed 
or  varied  in  a  conuderable  degree  with  afh^colour;  the 
bend  of  the  wing  and  the  coverts  white,  and  the  tail  is 
narked  with  zigzag  black  lines.  The  lon^-eared  owl  is 
confidered  as  a  pretty  general  inhabitant  of  Europe,  and 
though  far  lefs  common  in  our  own  country  than  fome 
other  fpecies,  it  is  not  of  unfrequent  occurrence.  In 
North  America  it  is  found  to  inhabit  the  woods  at  a  dif- 
tanoe  from  the  fea-coafl,  and  has  been  obferved  at  Hudfon's 
Bay,  preying  by  night,  with  much  clamour,  and  often  ap- 
proacmng  the  dweUings  of  the  inhabitants. 

*  Brachtotos  ;  Snort-eared  Owl.  Horns  (hort ;  body 
above  brovm ;  the  feathers  edged  with  yellow ;  beneath 
pale-yellow,  longitudinally  ftreaked  with  dufky.  This  fpecies 
M  found  in  our  country,  in  divers  other  parts  of  Europe, 
alfo  in  America  and  Siberia.  This  bird  was  firft  accu- 
rately defcribed  by  Mr.  Pennant,  whofe  account  is  as  fol- 
lows. The  lengrth  of  the  (hort-eartd  owl  is  about  fourteen 
inches ;  the  extent  is  three  feet ;  the  head  is  fmall  and  hawk* 
like ;  the  bill  is  dufky ;  weight  fourteen  ounces ;  the  circle 
of  feathers  that  immediately  furrounds  the  eyes  is  black ; 
tiie  larger  circle  is  white,  terminated  with  tawny  and  black ; 
the  feathers  on  the  head,  back,  and  coverts  of  the  wings, 
are  brown,  edged  vrith  pale  dull  yellow ;  the  breaH  and 
belly  of  the  fame  colour,  marked  with  a  few  long,  narrow 
ftreaks  of  brown,  pointing  downwards ;  the  thighs,  legs, 
and  toes,  are  covered  with  plain  yellow  feathers ;  the  quill- 
feathers  are  dufky,  barred  with  red  ;  the  tail  is  of  a  deep 
brown,  adorned  on  each  fide ;  the  fhaft  of  the  four  middle 
feathers  vrith  a  yellow  circle,  which  contains  a  brown 
(pot ;  tbe  tip  ot  the  tail  is  white.  The  horns  of  this 
ipedes  are  very  foiatli  and  each  confifls  of  only  a  fingle 
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feather ;  thefe  it  can  raife  or  deprefs  at  pleafurc,  and  ia  a 
dead  bird  they  are  with  difficulty  difcovered.  This  bird  b 
much  more  rare  than  the  long-eared  owl ;  both  are  folitaqr 
birds,  avoiding  inhabited  places.  Thefe  fpecies  may  alfo  be 
denominated  long* winged  owls ;  the  wings,  when  dofcd, 
reaching  beyond  the  tail ;  whereas  in  common  kinds  they 
fall  fhort  of  it.  The  fhort-eared  owl  is  a  bird  of  pafiage, 
and  has  been  obferved  to  rifit  Lincolnfhire  in  the  beginning 
of  Odtober,  and  to  retire  early  in  the  fpring ;  fo  probably, 
as  it  performs  its  migrations  like  the  woodcock,  its  fummer 
retreat  is  Norway.  Durine  the  day,  it  lies  hidden  in  long 
old  g^afs;  when  difturbed,  it  feldom  flies  £ir,  but  wifi 
alight,  and  fit  looking  at  any  perfon  who  happens  to  be 
prefent,  at  which  time  the  horns  may  be  feen  very  difiindly. 
It  has  not  been  obferved  to  perch  on  trees,  like  other  owls^ 
it  will  fly  in  fearch  of  prey  in  cloudy  and  hazy  weather. 
Farmers  are  fond  of  feeing  thefe  birds  in  their  fields,  ad 
they  foon  clear  them  of  mice.  It  is  frequently  found  on 
the  hill  of  Hoy  in  the  Orkneys,  where  it  flies  and  preys  by 
day,  Uke  a  hawk.  This  bird  in  Hudfon's  Bay  is  called 
the  moufe-bawk.  It  uever  flies,  like  other  owls*  in  fearch 
of  prey,  but  fits  quietly  on  the  flump  of  a  tree,  watching 
the  appearance  of  mice.  It  breeds  near  the  coafl,  making 
its  nefi  with  dry  grafs  upon  the  ground,  and  migrates  fouth- 
wards  in  the  autumn. 

Mr.  Latham  gives  a  different  defcription  of  this  fpecies, 
which  is  common  in  the  northern  and  woody  parts  of  Siberia: 
it  frequently  rufhes  blindly  towards  I'uch  fires  a»  are  light 
by  night,  and  afl'aults  the  perfons  near  them.  It  is  verf 
fierce,  and  not  at  all  wanting  in  courage,  and  will  even  at- 
tack the  fportfman  endeavounng  to  fecure  it.  Mr,  Latham 
fays,  that  the  ear*feathers  or  horns  are  in  reality  compofed 
of  feveral  feathers,  and  do  not  confifl  of  one  only  on  each 
fide,  as  is  commonly  fuppofed ;  and  their  power  of  eleva- 
tion is  not  very  great. 

B&asiliama;  Brafil  Owl.  Body  above  pale  rufty- 
brown,  fpotted  with  white,  beneath  whitifh,  with  ruflf- 
brown  fpots.  It  inhabits  Brafil,  and  is  about  the  fize  of  a 
thrufh.     Bill,  irids,  fhort  feet,  and  toes,  yellowifh. 

Navia;  Mottled  OwL  Body  grey,  beneath  paler, 
both  fpotted  vrith  black  and  rufty ;  feathers  of  the  head 
and  bread  dotted  with  black.  It  is  found  at  New  York, 
and  is  twelve  inches  long. 

Indica  ;  Indian  Owl.  Black-dufky ;  vring-co verts  grey, 
vrith  black  lines ;  breaft  buff,  with  fmalf  arrow-fhaped 
fpots.     Inhabits  Ceylon,  and  is  feven  inches  long. 

ZoREA  ;  Sardinian  OwL  Feathers  of  the  ears  eight  or 
nine,  bill  grreenifh-yellow.  It  inhabits  Sardinia  and  Italj  f 
the  toes  are  naked,  feven  inches  long :  it  is  folitary,  does 
not  migrate,  and  makes  a  howling  noife. 

Carniolica;  Carniolic  OwL  Body  whitifh-a(h,  with 
blackifh  fpots  aiTd  tranfverfe  ftripes.  It  inhabits  Carniola; 
and  makes  its  neft  in  hollow  trees  and  rocks. 

Dbminuta  ;  Yaik  OwL  Body  red,  of  a  finall  fize. 
It  inhabits  the  forefls  upon  the  Ural.  It  refembles  the 
S.  bubo  in  colour  and  form,  but  is  much  lefs;  it  wrigbs 
fcarcely  a  pound ;  it  builds  its  nelt  in  fiffures  of  rocks*  and 
hollow  trees. 

PuLCHELLA ;  Siberian  OwL  Body  grey,  variegated  with 
brown,,  rufty,  and  white.  It  inhabits  Siberia,  and  is  nine 
inches  long. 

Scops  ;  Little  Horn-Owl.  Ears  of  one  feather  each. 
This  inhabits  Europe ;  is  feven  inches  and  a  quarter  long, 
and  preys  on  field-mice.  In  the  dead  body  the  ears  are 
fcarcely  confpicuous;  the  colour  varies  according  to  the 
>gc»  P^y»  rufous,  brown  or  blackifh ;  the  lees  are  fpotted 
with  brown;  the  toes  and  claws  are  brovm.    This  isa  fpc* 
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cfei  oF  nncommon  elegance,  and  of  a  fmall  fize.    The  ge« 
neral  difpofition  of  its  colours  is  (imilar  to  that  of  the 
eagle  owl»  but  with  a  mixtiire  of  greyi  which  predominates 
on  the  breaft  and  be|ly  of  the  bird ;  it  varies,  however*  con- 
fiderably  in  the  cait  of  its  colours,  according  to  the  various 
circumnanpes  of  a^e  and  (ex,  and  when  young  it  is  faid  to 
be  whoUy  grey  :  the  irids  are  alfo  faid  to  be  of  a  pale  yel- 
low in  the  young,  and  deep  yellow  or  even  hazel  in  the  old 
birds  ;  the  legs  are  covered  to  the  toes  with  fpeckled  grey 
and  brown  plumes.     The  fcops  is  a  native  ot  the  warmer 
parts  of  Europe,,  and  is  of  a  migratory  nature.     In  France 
It  is  faid  to  arrive  and  depart  at  the  fame  time  with  the  fwal- 
low.     At  particular  times  great  flights  arrive,  and  wage 
-war  again  ft  field-mice,  in  thofe  years  when  thefe  animals 
happen  16  be  unufually  numerous.     In  Italy»  its  favourite 
refidence  is  in  gently  rifin?,  wooded  regions,  but  not  among 
lofty  mountains,  and  it  liTCS  chiefly  on  infects  and  earth«- 
wornrM.     During  the  day  it  continues  in  the  (hade  of  the 
woods,   perched   on    a   branch,   and   remains   motionlefa, 
with  its  ears  or  tufts  ere6ted :  in  this  ftate  it  will  permit  a 
▼ery  near  approach,  and  then  only  retires  to  hide  itfelf 
afrefh  among  the  branches.     Towards  the  duflc  of  the  even^ 
ing-  it  emerges  from  its  retreat,  perches  on  a  tree  in  fome 
open  fpot,  and  begins  its  cry,  which  coniitts  of  a  quick 
and  often  repeated  whiftle.     It  conftru6ts  no  neft,  but  de- 
poGts  its  eggs,  to  the  number  of  five  or  fix,  in^he  hollows 
of  trees.     In  Italy,  the  young  are  full-fledged  by  the  begin- 
nincf  of  July,  when  they  follow  their  parents  during  the 
nigSt  for  food,  till  they  are  able  to  feed  themfelves,  and  to 
procure  grafshoppers,  beetles,  and  other  in£e£is.     When 
this  period  conunences,  they  leave  their  parents,  and  each 
lives  feparately.     They  remain  in  Italy  till  06^ober,  at 
^Hfhich  time  they  become  very  fat,  and  would  be  good  food, 
but  for  a  peculiar  fmell  attaching  to  the  flefh.    When  taken 
▼ery  young,  they  become  by  conltant  attention  familiar, 
and  to  a  certain  degree  affectionate ;  but  this  continues  only 
fo  long  as  their  dependence  is  neceffary  for  their  fupport. 
Afier   that   period  is  elapfed,   their  familiarity  fubfides, 
their  confidence  diminiflies,  and  at  length  they  make  their 
efcape,  and  feem  to  fly  from  mankind  as  the  general  tyrant 
of  nature. 

B.     Earkfs. 

Nyctea  ;  Snowy  Owl.  Body  whitifh,  with  a  few  brown 
lunate  fpots.  This  is  found  in  Europe,  America,  and  Afia, 
and  is  two  feet  long ;  it  flies  abroad  by  day,  and  preys  on 
herofls*  hares,  mice,  and  fome  times  carrion ;  makes  a  howl, 
ing  noife :  in  winter  it  is  often  fnow-white.  A  variety  has 
numerous  fpots ;  the  bill  and  claws  are  black.  According  to 
Mr-  Pennant,  this  fpecies  varies  greatly  in  weight,  being  from 
three  pounds  to  a  pound  and  a  half.  It  inhabits  the  coldeft 
parts  of  America,  even  as  hieh  as  the  remote  mountains  in 
the  icy  centre  of  Greenland,  from  which  intenfe  cold  it  mi- 
grates to  the  (hores.  It  adds  horror  even  to  that  country, 
by  its  hideous  crie<«,  refembling  thofe  of  a  perfon  in  deep 
diflrefs.  It  is  rare  in  the  temperate  parts  of  America,  and 
ftray 8  feldom  as  low  as  Pennfylvania  and  Lonifiana :  it  is  very 
common  in  Hudfon's  Bay,  Norway,  and  Lapland.  It  has 
no  dread  of  the  utmoft  rigour  of  the  feafon,  but  bears  the 
cold  of  the  northern  regions  the  whole  year.  It  flies  by 
day»  and  is  fcarcely  diftinguifhed  from  the  fnow ;  it  falls 
perpendicularly  on  its  prey  ;  feeds  on  white  grous,  and  pro- 
bably on  hares  ;  hence  its  Swedifh  name  btufang.  In  Hud- 
fon's Bay  it  is  almoft  domefticated,  harbouring  in  places 
near  the  tents  of  the  Indians,  It  is  fcaroe  in  Rufia,  but 
rather  common  on  the  Uralian  mountains,  and  all  over  the 
north  and  eafl  of  Siberia^  and  in  the  A&ttic  empire,  eves 


in  the  hot  latitude  of  Aibakan.  lu  Kamtfcbalka  it  ia  wy 
numerous. 

Tbngmalmi;  Swedifh  Owl.  Body  grey,  with  fmall 
round  fpots.  It  inhabits  Sweden,  and  is  the  fize  of  a  black* 
bird. 

*  Nebulosa  ;  Barred  Owl.  Head,  neck,  breafl,  back, 
and  wing^coverts,  brown,  fpotted  with  white ;  the  belly  and 
vent  are  of  a  dirty-white,  flreaked  with  brown  ;  the  tail  is 
marked  with  brown  and  whitifh  bands,  whitifh  at  the  tip. 
It  inhabits  Hudibn's  Bay  and  New  York ;  fometimes,  but 
rarely,  in  England.  It  is  two  feet  long,  and  feeds  on  mice, 
hares,  and  craned. 

Pbrspicillata  ;  Spedacle  Owl.  Head  white,  finooth, 
downy  ;  body  above,  area  of  the  eyes,  and  chin,  brownifh ; 
beneath  reddifh-white ;  the  breaft  is  barred  with  reddifh- 
brown.  It  inhabits  Cayenne,  and  is  twenty-one  inches 
long. 

CiNBRSA ;  Sooty  Owl.  Head,  neck,  and  wing-coverts, 
footy,  with  dirty-white  lines ;  breaft  and  belly  whitifh,  with 
large  oblong  duflcy  brown  -fpots.  It  inhabits  Hudfon's 
Bay ;  is  two  feet  long ;  flies  in  pairs,  and  preys  on  mice  or 
hares.  The  bill  is  whitifh  ;  irids  yellow  ;  the  tail  is  marked 
with  oblique  brown  and  dirty-white  fireaks ;  a  part  of  the 
ikin  from  the  chin  to  the  vent  bare  of  feathers. 

WapacutHa;  Spotted  Owl.  Back  and  Uil-covert« 
white,  fpotted  with  dufky ;  breafi  and  belly  of  a  dirty- 
white,  with  reddifh  lines  croffing  each  other.  This  alfo  is 
found  in  Hudfon's  Bay  :  it  is  two  feet  long ;  forms  its  nefl 
of  mofs  on  the  ground,  and  preys  on  mice  and  fmall  birds : 
its  flefh  is  confidered  as  excellent  food. 

Cunicularia;  Coquimbo  OwL  Body  above  brown, 
beneath  white ;  legs  warty  and  hairy.  It  is  found  in  Chili ; 
is  the  fize  of  a  pigeon ;  flies  in  pairs,  fometimes  by  day ;  and 
preys  on  infers  and  reptiles ;  it  lays  four  eggs,  variegated 
with  white  and  yellow,  in  long  fubterraneous  burrows.  The 
irids  are  yellow ;  the  body  above  fpotted  with  white. 

Aluco;  Aluco  Owl.  Head  rufty;  irids  black;  firfb 
quill-feathers  ferrate.  This  is  found  in  divers  parts  of  Eu- 
rope ;  is  about  fifteen  inches  long  ;  lives  during  fummer  in 
woods,  in  winter  near  habitations :  it  feeds  on  mice. 

Sylvestrjes  $  Auflrian  Owl.  Bodv  variegated  white  and 
brown  ;  the  fpace  round  the  eyes  is  wnite,  the  irids  red.  It 
inhabits  Auflria ;  is  the  fize  of  a  fowl ;  the  covering  of  the 
head  is  an  elegant  radiate  wreath  of  white  feathers. 

Alba  ;  White  Owl.  Body  above  tawny,  fpotted  with 
grey,  beneath  white;  quill  and  tail  feathers  rufous,  the 
latter  tipt  with  white.  It  inhabits  Auftria,  as  does  the 
next. 

NocTUA ;  Rufous  Owl.  Body  pale  rufous,  with  longi* 
tudinal  brown  fpots ;  the  irids  are  brown. 

RuFA ;  Ferrugrinous  Owl.     Body  rufty,  fpotted  with  , 
brown ;  the  irids  are  blueifh*     It  inhabits  the  woods  of 
Idria. 

SoLONiENSis  ;  Solonefe  Owl.  Body  above  black-brown 
mixed  with  tawny,  beneath  white ;  tail  white,  with  blackifh 
lines  croflisg  each  other  near  the  tip.  This  inhabits  France, 
and  is  fifteen  inches  long.  Crown,  and  outward  circle  of 
feathers  round  the  face,  varied  with  reddifh  and  white ;  toes 
horn-colour. 

*  Flammba  ;  Common  Owl.  Body  above  pale  yellow, 
with  white  dots,  beneath  whitifh,  with  black  dots.  It  in- 
habits Europe,  America,  ^d  Northern  Afia,  and  is  about 
fourteen  inches  long. 

Barbata  ;  Mountain  Owl.  Space  round  the  eyes  and 
chin  black.  Bill  and  irids  yellow ;  body  cinereous ;  pri- 
mary quill-feathers  ferrate  on  both  edges. 

*  Str|]>uxa  I  Tawny  Owl.    Body  rufly,  the  third  quill* 

feather 
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featlwr  is  longer.    It  inhabits  Europe  and  Tartary,  and  is 
nineteen  ounces  in  weight. 

•  Ulula  ;  Brown  Owl.  Body  above  brown,  fpotted 
with  white ;  tail-feathers  with  Unear  white  bands.  A  variety 
is  much  fmaller^  though  fome  writers  confider  thefe  two  va- 
rieties as  merely  the  male  and  female  of  the  fame.  This 
(pecies  inhabits  Europe  and  Newfoundland)  and  is  about 
{ourteen  inches  long.  With  refpeft  to  the  general  manners 
of  the  brown  owl»  or,  as  it  is  called  by  Pennant,  the  wood 
owl,  the  naturalifb  obferves,  that  by  night  thefe  birds  are  very 
clamorous,  and  when  they  hoot,  their  throats  are  greatly  in- 
flamed. In  the  dulk  they  approach  our  dweUinge,  and  will 
frequently  enter  pigeon-houfes,  and  make  great  havock  in 
them.  They  deftroy  numbers  of  leverets,  as  appears  by  the 
legs  frequently  found  in  their  holes ;  they  alfo  kiU  abundance 
of  moles,  and  Ikin  them  with  as  much  dexterity  as  a  cook 
does  a  rabbit. 

Arctica  ;  Ardic  Owl.  Body  rufty-brown,  above 
fpotted  with  black,  beneath  ftreaked  with  narrow  brown 
lines ;  bill,  orbits,  and  band  uftder  the  wings,  brown.  It  in- 
habits Sweden,  and  is  eighteen  inches  long. 

FuNBREA ;  Canada  Owl.  Body  brown,  with  a  few  largre 
^hite  fpots  above,  beneath  white,  with  tranfverfe  narrow 
brown  bars ;  the  tail  is  long,  with  broad  brown  and  narrow 
white  bars.  This  fpecies  is  found  in  many  parts  of  Europe 
and  North  America.  The  head  is  black,  with  white  points ; 
five  firft  inner  quill-feathers  not  fpotted  on  the  outer  edge ; 
the  irids  are  yellow. 

HuDSOKiA ;  Hawk-Owl.  Feathers  above  brown,  with 
white  edges,  beneath  white,  with  tranfverfe  black  lines; 
the  bill  and  irids  are  golden.  This  bird  is,  fays  Edwards, 
who  was  the  firft  defcriber  of  it,  rather  larger  than  a  fpar- 
row-hawk,  and  has  much  the  air  and  manner  of  a  hawk, 
firom  the  length  of  its  wings  and  tail ;  but  the  form  of  the 
head  and  feet  clearly  (hew  it  to  be  near  of  kin  to  the  owl 
kind.  The  birds^of  this  fpecies  fly  and  prey  at  noon,  which 
ss  contrary  to  the  nature  of  moft  of  the  owl  kind.  The  bill 
is  like  a  hawk's,  but  without  angles  on  the  .fides,  of  a  bright 
reddifli-yellow.  Mr.  Edwards  was  told  that  the  eyes  are  of 
the  fame  colour.  The  fpaces  round  the  eyes  are  white,  a  little 
Ihaded  with  brown,  and  dafhed  vrith  fmall,  longifli,  duflcy 
fpots ;  the  outfides  of  thefe  fpaces,  towards  tl^  ears,  are 
encompafled  with  black ;  without  that  again  is  a  little  white ; 
the  bill  is  covered  almoft  with  light-coloured  briftly  feathers, 
as  in  mofi  of  the  owl  kind ;  the  top  of  the  head  is  of  a 
very  dark  brown,  fpotted  finely  with  little  regular  round 
fpots  of  white ;  round  the  neck,  and  down  to  the  middle  of 
the  back,  is  dark  brown,  the  feathers  feeming  to  be  tipt 
with  white ;  the  wings  are  of  a  brown  colour,  the  quill 
«nd  covert  feathers  being  finely  fpotted  on  their  outer  webs 
with  white ;  the  three  quills  next  the  body  are  not  fpotted, 
but  have  whitifli  tips :  the  feathers  between  the  back  and 
wing  are  painted  with  broad  tranfverfe  bars  of  brown  and 
white ;  the  inner  coverts  of  the  wing  are  white,  with  tranf- 
verfe lines  of  br(»wn ;  the  quills  withinfide  are  of  a  dark 
aih-colour,  with  white  fpots  on  both  webs ;  the  prime  quill 
is  fpotlefs  within,  and  without  on  its  outer  web,  and  hardly 
any  of  that  refleding  back  of  the  points  of  the  outer  web, 
as  is  obferved  in  owls ;  the  rump  and  covert-feathers  of  the 
tail  are  dark-brown,  tranfverfely  barred  and  mixed  with  a 
liffhter  brown ;  the  tail  on  the  upper  fide  is  dark  brown,  and 
am-coloured  beneath,  compofed  of  twelve  feathers,  the 
middlemoft  longer  by  two  inches  acrofs  than  the  very  outer- 
mofi ;  it  is  barred  acrofs  by  feven  or  eight  tranfverfe  narrow 
bars  of  light  brown  ;  the  breaft,  belly,  thigh,  and  coverts 
imder  the  tail,  are  white  acrofs,  with  narrow  brown  lines  in 
|i  jregular  manner ;  the  legs  and  feet  are  who)ly  covesed  with 


fine  foft  feathers  of  the  colour  of  the  bdly>  but  the  varie. 
gating  lines  are  fmaller  ;  the  claws  are  fliaop,  crooked  and 
pointed,  and  of  a  dark  brown  colour.  There  was,  fays 
Edwards*  another  of  this  fpecies  brought  with  this,  which 
was  a  little  bigger,  and  differed  fomethmg  in  colour,  which 
he  imagines  was  the  female  of  this.  Thefe  were  natives  of 
HudfonU  Bay,'  where  its  native  name  is  Caparacoch.  It 
preys  on  white  partridges-  and  other  birds,  and  is  fo  bold  as 
to  attend  near  the  fo^er  with  his  gun,  and  will  fometimes 
carry  off  a  partridgre  after  it  is  fliot,  before  the  fportfman 
can  come  up  to  it.  Pennant,  in  his  Arftic  Zoology,  fays 
this  fpecies  is  common  to  North  America,  Denmark,  and 
Sweden ;  it  never  hatches  above  two  at  a  time,  which  for 
months  after  flight  remain  of  a  rufty-brown  colour. 

Uralbnsis  ;  Ural  Owl.  Body  whitifli,  with  longitudi- 
nal brown  fpots  in  the  middle  of  each  feather.  It  inhabits 
the  mountains  of  Ural,  in  Siberia,  and  is  the  {xtx.  of  a  hen. 
The  bill  is  of  a  wax  colour ;  the  irids  and  eye-lids  are 
black ;  orbits  afli ;  the  rump  is  white  ;  the  tail  is  long  and 
wedged. 

AociPiTRiNA ;  Cafpian  Owl.  Body  above  yellovrifh,  be- 
neath yellowifli-white,  both  fides  with  longitudinal  blackifli 
ftreaks,  belly  dotted  with  black,  irids  citron.  This  inha- 
bits near  the  Cafpian  fea ;  and  is  the  fixe  of  the  brown  owL 
Bill  black  ;  wings  beneath  and  vent  white ;  quill-feathen 
outfide  yellowifli,  within  white  tefiellate  with  black  ;  the 
tail  is  rounded,  fliorter  than  the  wings,  blackifli  barred  with 
white,  and  wbitifli  at  the  fides. 

Javanica.  Body  cinereous,  in  a  few  places  reddifli,  with 
black  and  white  fpots ;  beneath  it  is  of  a  dirty-white,  mized 
with  reddifli  and  black  fpots. 

Nova  Scslamdia  ;  New  Zealand  Owl.  Irids  yellow ; 
body  above  brown,  fpotted  with  white ;  beneath  it  is  tawny. 
There  is  a  variety  of  which  the  body  is  brown,  the  feathm 
edged  with  tawny ;  the  tail  is  brown,  with  paler  bars  ;  or- 
bits tawny.  It  inhabits  New  Zealand :  is  eleven  inches 
long  ;  the  bill  is  homy,  vrith  a  black  tip. 

€aysnnsn6IS  ;  Cayenne  Owl.  Body  ftreaked  with  reddifli, 
and  tranfverfely  waved  with  brown  :  the  irids  are  yellow. 
It  inhabits  Cayenne,  and  is  the  fize  of  the  fcreech-owl. 
The  bill  is  horny,  claws  black. 

DoMiNiCBNSis ;  St.  Domingo  Owl.  Body  beneath  ru- 
fous ;  breaft  a  little  fpotted.  It  inhabits  St.  Domingo ; 
refembles  the  brown  owl :  bill  larger,  ftronger,  and  more 
hooked. 

ToLCHiQUATLi;  New-SpsinOwl.  Irids  pale-yellow;  body 
above  variecrated  with  black,  pale-yellow,  white  and  tawny  ; 
beneath  white.  It  inhabits  New  Spain.  The  bill^  clawsi 
and  lower  wing-coverts,  black. 

Chichictli  ;  Mexican  Owl.  Body  tawny,  variegated 
with  brown  and  black  ;  the  eyes  are  black,  the  eye-lids  blue* 
It  inhabits  New  Spain,  and  is  about  the  fize  of^a  htn. 

AcADiCA  ;  Acadian  Owl.  Body  above  bright  bay,  fpot- 
ted with  white ;  beneath  dirty- white,  mixed  with  ruKv.  It 
inhabits  North  America,  and  is  feven  inches  long.  The  bill 
is  brown,  the  irids  yellow,  crown  with  pale  fpots ;  orbits 
cinereous ;  toes  brown. 

*  Passerina  ;  Little  OwL  Quill-feathers  with  ^y^ 
,row8  of  white  fpots.  There  are  two  other  varieties* 
1 .  Smaller,  eyes  furrounded  with  white  circles,  a.  Larger  ; 
wings  variegated  with  brown  and  yellow ;  the  chin  is  white  : 
the  bird  is  twelve  inches  long.  This  fpecies  is  found  vol 
many  parts  of  Europe,  but  is  rare  in  England.  It  appears 
to  vary  not  only  in  the  caft  of  its  plumage,  but  in  the  colour 
of  its  irids,  which,  in  foine  fpecimens,  are  faid  to  be  of  a 
darker  colour  than  thofe  in  which  the  irids  are  yellow«  The 
paflerine  owl  frequents  ruins,  and  is  faid  to  depofit  its  eggs  in 
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fttch  fituations  more  frequently  tlian  in  trees.  It  is  a  bird 
of  a  very  wild  difpo(ition»  and  the  young,  when  taken,  even 
ID  the  earlieft  ftate,  foon  exhibit  a  ferocious  chara£ber»  and 
differ  totally  in  temper  and  manners  from  thofe  of  the  fcops, 
or  little  homed  owl. 

Albifrons;  White-fronted  OwL  Body  nifty-brown, 
beneath  paler ;  forehead  white ;  quill-feathers  barred  with 
black  and  white.  It  inhabits  North  America,  and  is  fiTe 
inches  lonj^r.  The  bill  is  blueifh,  tipt  with  black  ;  the  irids 
are  yellow  ;  a  femicircular  white  line  behind  the  ears  to  the 
crown ;  lower  part  of  the  belly  and  \tg9  cinereous  ;  claws 
black. 

STRIZZANO,  in  Geography ,  a  town  of  Naples,  in  Prin- 
cipato  Citra ;  12  miles  S.W.  ot  Amalfi. 

STROAKING,  a  method  of  cure  which  fome  people 
ba?e  adopted  in  certain  difeafes,  confiftin?  in  a  mere  appli- 
cation of  the  hand  to  the  part  affeded,  m  the  way  of  fric- 
tion or  rubbing. 

That  fridion  has  very  confiderable  ufes  in  many  difeafes, 
is  allowed.'  But  as  to  the  particular  efficacy  of  the  itroak 
of  particular  perfons,  we  fee  httle  foundation  for  it  in  nature. 
Experience,  indeed,  feems  to  afford  fome,  to  which  we  do 
not  well  know  what  to  objefk. 

Mr.  Thorefby,  in  the  Philofophical  Tranfadions,  No.  256. 
p«  332.  or  Abr.  vol.  iii.  p.  1 1.  gives  feveral  very  remarkable 
anftances  of  cures  performed  by  that  famous  Jlroaier,  Mr. 
Greatrix  ;  and  adds,  that  when  Mr.  Greatrix  ftroaks  only 
for  pains,  he  ufes  nothing  but  his  hand ;  but  that  for  ulcers, 
or  running  fores,  he  ufes  fpittle  on  his  hand  or  fingers. 

STROBILE,  a  word  ufed  by  furgical  writers  to  ex- 
prefs  a  pledget  of  a  twifted  form. 

STROBILITES  Vinum.    See  Vinum. 

STROBILUS,  in  Botany  and  Vegetable  Phyfiology,  r^- 
/?Aoc,  a  name  applied  by  the  Greeks  to  the  cone  of  a  fir- 
tree,  and  adopted  in  the  fame  fenfe  by  modem  botanifts,  for 
every  feed-veffel  of  the  fame  ftrudure  and  charader.  (Sec 
Pericarp.  )  A  Strobilusy  or  Cone,  is  a  catkin,  hardened 
and  enlarged  into  a  feed-veffel,  ufually  of  a  woody  texture ; 
fometimes  rather  coriaceous ;  rarely  pulpy.  In  the  moft 
perfed  examples  of  this  fort  of  fruit,  the  feeds  are  clofely 
(heltered  by  the  fcales,  as  by  a  capfule,  which,  when  dry, 
feparate  and  fpread,  fo  as  not  to  be  brought  together  again, 
except  by  immerfion  in  water.  Thus  the  feeds,  generally 
ifvinged,  are  allowed  to  efcape  in  dry  weather.  Of  this,  the 
various  fpecies  of  Fir,  Pinut^  as  well  as  the  Cyprefs,  and  their 
allies,  are  examples.  In  the  Birch  and  Alder,  the  Strobtltu 
has  a  kind  of  capfule  to  the  feeds,  within  the  fcales.  The 
eatkins  of  Poplars  and  Willows  do  not  produce  Strobilit 
each  of  their  (cales  being  annexed  to  a  (lalked  bivalve  cap- 
fule, totally  diftindl  therefrom.  The  Platanus^  Llquidamhar^ 
and  ComptomOf  have  globular  catkins,  in  which  briftles  or 
tubercles  fupply  the  place  of  fcales,  and  are  fo  far  analogous 
to  a  real  Strobilus.  In  Jumterus^  the  ftruflure  of  wnofe 
firuit,  in  its  origin,  is  exa£ify  analogous  to  that  of  PinWf 
what  (hould  be  the  fcales  of  a  Cone,  become  juicy  inftead  of 
iiroody,  and  compofe  a  foft  homogeneous  berry,  in  which 
the  feeds  are  imbedded. 

STROBNITZ,  in  Geography,  a  town  of  Bohemia,  in  the 
circle  of  Bechin  ;  4  miles  S.o.W.  of  Gratzen. 

STROBULUS,  among  the  Ancients^  a  kind  of  mitre* 
'wrhich  rofe  to  a  heisht  by  many  windings  and  turnings,  and 
vfed  by  the  Barbarians  ;  inftead  of  which  the  Romans  wore 
the  e^ejff  which  had  a  high  but  ftraight  top. 

STROBUS,  in  jinclent  Geograpiyj  a  town  of  Macedonia ; 
which  was  a  Roman  colony. 

STROCAL,  io  Glafs'maluig^  along  iron inftrument  like 
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a  fire-fhovel,  ufed  to  empty  the  metal  oat  of  a  broken  pot 
into  a  whole  one. 

STROCHA,  in  Geograpbyy  a  town  of  the  duchy  of  Sti- 
ria  ;  4  miles  W«  of  Rottenman. 

STROE,  a  town  of  Denmark,  in  the  ifland  of  Zea  and  ; 
6  miles  S.W.  of  Frederickfburg. 

STROEMIA,  in  Botany^  fo  denominated  by  the  late 
profeflbr  Vahl,  in  honour  of  the  Rev.  Hans  Stroem,  a  clergy* 
man  at  Eger  in  Norway,  author  of  fome  botanical  treatiles, 
in  the  Danifli  language,  and  of  many  more  on  zoology. — 
Vahl  Symb.  v.  i.  19.  Willd.  Sp.  PI.  v.  2.  093.  (Cadaba; 
Forfk.  JEgypt.-Arab.  67.  Jufi*.  243.)-^Clafs  and  order, 
Pentandria  Monogyfua.     Nat.  Ord.  Capparideif  Jufl*. 

Gen.  Ch.  Co/.  Perianth  inferior,  of  four  ovate,  acute, 
deciduous  leaves ;  the  two  outer  ones  concave ;  inner  flat* 
Cor.  Petah  four,  lanceolate,  all  turned  to  one  fide,  wavj, 
with  claws  the  length  of  the  calyx  ;  fometimes  wanting. 
Ne6iary  of  one  leaf,  ligulate,  lanceolate,  afcending,  inferted 
into  the  elongated  receptacle  towards  its  bafe  ;  its  tube  (len- 
der, longer  than  the  petals.  Stam,  Filaments  five,  fometimes 
but  four,  thread-fhaped,  unequal,  inferted  into  the  ftalk  of 
the  germen,  two  in  tne  middle,  three  below,  longer  than  the 
ne6ury ;  anthers  oblong,  ere6t.  Pift.  Germen  on  a  ftalk 
exceeding  the  length  of  the  ftamens,  afcending,  oblong ; 
ftyle  none ;  ftigma  feifile,  obtufe.  PerU.  Berry  coriaceous, 
ttalked,  cylindrical,  of  one  cell  and  two  revolute  valves. 
Seeds  numerous,  kidney-fliaped,  compreifed,  fmooth,  imbri- 
cated in  three  rows,  imbedded  in  pulp. 

Eir.  Ch.  Petals  four,  or  none.  Nedary  ligulate.  Calyx 
of  four  leaves,  deciduous.     Berry  coated,  ftaUced. 

I.  S.  farmoja.  Mealy  Stroemia.  Vahl  Symb.  v.  i.  so. 
Willd.  n.  I.  (Cs^daba  farinofa  ;  Forlk.  cent.  3.  n.  12.)— 
Leaves  oblong,  mealy.  Flowers  with  petals,  and  five  fta* 
mens.— Native  of  Arabia.  A  Jhrvb^  with  round  branches^ 
which,  when  young,  are  covered  with  a  glaucous  powder. 
Leasee  alternate,  on  very  ihort  Italks,  hau  an  inch  broad, 
entire,  obtufe,  without  veins,  flat,  befprinkled,  efpecially  at 
the  back,  with  a  glaucous  powder.  Stipuhu  none.  Clivers 
terminal,  of  fix  or  eight^ofivr/,  drooping  in  the  bud.  Pe^ 
tali  four,  undulated.  NeQary  white,  fmall ;  its  limb  revo- 
lute, narrower  than  the  tube. — ^The  Arabs  call  this  plant 
Jifal^  Korraby  or  Sitrab,  and  confider  it  as  a  counter-poifon, 
with  which  intention  tfa^y  either  chew  the  young  and  molt 
tender  (hoots  ;  or  eat  them  dried  and  pulverized. 

a.  S.  tetremdra.  Tetrandrous  Stroemia.  Vahl.  ibid. 
Willd.  n.  2.  (Cleome  fruticofa ;  Linn.  Sp.  PL  9^7.  Burm. 
Ind.  140.  t.  46.  f.  3.) — Leaves  elliptic-oblong,  obtufe,  with 
a  fmall  point,  naked.  Flowers  with  petals,  and  four  fta- 
mens.— Native  of  the  Eaft  Indies.  The  ^em  is  (hrubby, 
round,  branching,  leafy,  fmooth.  Leaves  nearly  two  inches 
long,  ftalked,  green  and  fmooth  on  both  fides,  with  one  rib, 
and  many  oblique  veins.  Clu/lers  terminal,  fimple.  Flowers 
near  an  inch  in  diameter ;  as  far  as  can  be  judged  from 
a  dried  fpecimen,  they  appear  of  a  pale  red,  or  yellowiHi. 
The^amens  are  inferted  far  up  the  ftalk  of  the  germeuf  but 
ftill  much  below  the  latter,  fo  that  this  flower  is  by  no  meana 
gynandrous. 

3.  S.  glandulo/a.  Glandular  Stroemia.  Vahl.  ibid.  Willd. 
n.  3.  (Cadaba  glandulofa  ;  For(k.  cent.  3.  n.  13.) — Hairy 
and  vifcid.  Leaves  roundi(h.  Flowers  without  petals.— 
Native  of  Arabia,  where  it  is  called  Taunaim.  The  ^em  is 
(hrubby,  with  round  branches,  clothed,  like  the  whole  plant, 
with  glandular  hairs.  Leaves  rough,  entire,  pointed,  brittle, 
half  an  inch  broad.  Clu/lers  terminal,  of  from  four  to  fix 
drooping^d<zi;rr/.     Frmt  rough  with  clulH(haped  briflJes. 

4.  S.  rotundifoBa.  Round-leaved  StI-oemia.  Vahl.  ibid. 
Willd.  n.  4*     (Cadaba  rotundifolia  j  For(k.  cent.  3.  a.  11.) 

-^Leaves 
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•^Lesvet  OTbicukr,  fraooth.  Flowers  without  petals.— 
Frequent  about  Loheia,  in  Arabia,  and  known  by  the 
name  of  Kadhah.  This  is  a  large  tree^  with  thick,  round, 
fmooth,  often  emargrinate,  leaveSi  an  inch  broad,  on  round 
footftalksy  which  are  half  an  inch  long.  Clujleri  terminal,  of 
eight  or  ten  crt8t  flowers,  deftitute  of  petals,  but  furni(hed 
with  an  ovate,  broad,  flat  ruaary,  tawny  above,  yellow  be- 
neath, green  and  (lender  at  the  bafe.  Stamens  inferted  near 
the  bottom  of  the  ftalk  of  the  germen.  Fruit  two  inches 
long,  hanging  by  a  ttalk  half  that  length,  cylindrical,  fmooth, 
green,  uneven,  the  thicknefs  of  a  goofe-quill ;  the  valves, 
when  they  expand,  are  red  on  the  infide.  Seeds  black,  in 
a  red  dry  pulp. 

STROEMSHOLM,  in  Geography,  a  town  of  Sweden, 
in  Weftmannland,  on  theMaelar  lake ;  54 miles  S.W,  of  Up- 
fcl.     N.  lat.  59*»  30'.     E.  long.  1 6^  1 4'. 

8TROGLIAVACCA,  a  town  of  luly,  in  Friuli;  8 
miles  N.  of  Concordia. 

STROKE,  in  Sea  Language^  z  &ng\e  fweep  of  the  om 
in  rowing.  Hence  they  fay,  row  a  lomgflroief  which  is  in- 
tended to  pulh  the  veffel  forward  the  more  readily. 

STROKESMAN  is  the  perfon  who  rows  the  hindmoft 
oar  in  a  boat,  and  gives  the  itroke  which  the  rtit  are  to  fol* 
low  ;  fo  that  all  the  oars  may  operate  together. 

STROLL,  in  Agrteulture^  a  term  provincially  applied  to 
1  narrow  flip  of  land. 

STROM,  in  Geography^  a  town  of  Norway ;  14  miles 
S.S.W.  of  Berga. — Alio,  a  town  of  Sweden,  in  Jamtland  ; 
47  miles  N.E.  of  Ofterfund. 

STROMA,  I/land  of^  is  fituated  in  the  Pentland  Firth, 
ftbout  a  league  m>m  the  (hore  of  Canis  bay,  and  county  of 
Caithnefs,  Scotland.  It  is  a  low  ifland,  of  a  mile  in  length, 
and  half  a  mile  in  breadth,  and  ufually  contains  about  thirty 
families*  It  is  very  productive  in  com ;  but  the  principal 
employment  of  the  inhabitants  is  connected  with  the  fea. 
Fuel  in  this,  as  in  moft  of  the  other  Scottilh  iflands,  is  diffi- 
cult to  be  procured,  whence  theiflanders  are  obliged  to  fup« 
plj  themfelves  with  mofs  from  the  Mainland.  Here  is  a 
fchool,  and  the  inhabitants  regularly  crofs  the  Sound  to  the 
church.  On  the  weft  of  Stroma  is  a  vaft  cavern,  at  about 
thirty  yards  from  the  beach,  ftretching  down  to  a  level  with 
the  ocean,  the  waves  of  which  pour  into  it  by  a  narrow  open- 
ing. In  ftormy  weather,  the  fpray  of  the  waves  is  tofled 
above  the  fummits  of  the  weftem  rocks  in  fuch  torrents,  as 
to  run  in  rills  to  a  refervoir  on  the  oppofite  (hore ;  and  this, 
with  the  addition  of  the  rain-water,  is  fufBcient  to  keep  a 
grain-mill  in  motion  during  the  winter.  From  the  influence 
of  the  fait  particles  continually  floating  in  the  air  of  Stro- 
ma, the  dead  bodies  of  the  iflanders  were  preferved  from  pu- 
tridity for  many  years,  and  fome  of  them  were  exhibited  m  a 
chapel,  as  antiquities.  The  claim  to  the  ifland  of  Stroma 
was  once  contetied  by  the  earls  of  Orkney  and  Caithnefs, 
and  decided  in  favour  of  the  latter,  becaufe  venomous  animals 
were  found  to  live  here  and  die  in  the  Orkneys.  The  name 
of  Stroma,  or  Storma,  is  (ignificative  of  the  impetuous  cur- 
rents that  prevail  around  the  ifland.-^Carlifle's  Topographi- 
cal Dictionary  of  Scotland,  voL  ii.  Beauties  of  Scotland^ 
8vo.  vol.  iv. 

STROMATEUS,  in  lebtbyolop^  a  genus  of  fifties  of  the 
order  Apodes :  the  generic  charaSer  is  as  follows.  Head 
comprefTed ;  teeth  both  in  the  jaws  and  palate ;  body  oyal| 
broadf  Oippefy ;  tail  fprked.    There  are  three 

Species* 

FiATOLA.  Body  beautifully  barred.  It  inhabits  the 
M^terranean,  and  has  two  ftomachs. 

Pako.  Thebackisof  tgold-colatir;  thebdlyitfilvery, 
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This  is  chiefly  found  in  South  America  and  Tranquebar :  it 
feeds  on  lefier  fifh  and  vermes  ;  the  body  is  flender,  covered 
with  fmall  thin  deciduous  fcales ;  the  fleih  is  white,  tender, 
and  reckoned  very  delicious  food.  Its  other  and  minor 
charaCteriltics  are,  that  it  has  a  roiddle-fized  head,  floping, 
above  browni(h ;  the  eyes  are  large  and  the  pupil  black ; 
the  iris  is  marked  with  a  white  ring  and  another  yellow  one ; 
thetnouth  is  fmall ;  the  jaws  equal ;  teeth  fmall  and  (harp ; 
lips  ftrong  and  moveable ;  tongue  fmooth,  broad ;  aperture 
of  the  gills  very  large,  the  cover  of  one  piece,  and  furrounded 
with  a  membrane  ;  the  lateral  line  nearer  the  back,  broad, 
(ilvery ;  vent  nearer  the  mouth  than  the  tail ;  the  fins  are 
long,  fcaly,  ririd,  white  at  the  bafe,  and  edged  with  blue ; 
the  rays  are  foft  and  branched. 

CuMARA.  Back  blue  ;  belly  white.  It  is  found  in  the 
frefti  waters  of  Chili ;  is  about  a  fpan  long,  and  not  crofled 
with  (tripes. 

Befides  the  above  fpecics  enumerated  by  Gmelin,  Dr. 
Shaw  mentions  the  following. 

CiKEREus,  or  a(h-coloured  ftromateus  with  a  forked  tail ; 
the  lower  lobe  longer  than  the  upper.  The  b©dy  of  this 
fpeciea  is  of  a'  more  rhomboid  form  than  that  of  the  others, 
and  the  fins  are  fomewhat  more  extended  or  pointed :  the 
tail  is  more  deeply  forked,  the  lower  lobe  confiderably  ex- 
ceeds the  upper  in  length  ;  the  colour  of  the  whole  animal 
is  cinereous,  with  a  can  of  yellow  on  the  fides  of  the  head 
and  the  bafe  of  the  fins  and  tail ;  the  pedtoral  fins  are  tinged 
with  red.  It  is  a  native  of  the  Indian  feas,  and  grows  to 
about  the  length  of 'a  foot  or  more,  and  is  about  two  inches 
in  thicknefs ;  it  is  confidered  as  excellent  food,  but  the 
larreft  fpecimens  are  the  fineit  flavoured.  The  bones  are 
faid  to  be  of  a  foft  or  nearly  cartilaginous  nature  t  the  refi- 
dents  in  India  ufe  this  fi(h  both  in  its  freih  and  falted  ftate, 
prepared  in  various  ways.  The  trivial  name  with  them  is 
PampeL 

Argsntbus  ;  Silvery  Stromateus.  The  lobes  of  the  tail 
of  this  fpecies  are  equal.  It  is  of  the  fame  general  form 
with  the  preceding,  but  with  rather  (horter  fins  and  tails 
the  lobes  of  the  Tatter  being  both  of  equal  length ;  the 
mouth  is  fituated  confiderably  beneath  the  muzzle,  which  is 
thick  and  round  ;  the  colour  of  the  whole  animal  is  bright- 
filver,  with  a  bluei(h  or  du(ky  tinge  on  the  back  and  fins  ] 
the  fcales  are  fmallf  thin,  and  eafily  deciduous.  It  is  a  na-^ 
tive  of  the  fame  feas  with  the  preceding,  and  is  in  equal  efti^ 
mation  as  an  article  of  food. 

Niger  ;  or  Black  Stromateus.  This  fpecies  is  entirely 
black.  It  is,  however,  very  nearly  allied  to  the  former  in 
(hape,  but  the  mouth  is  placed  in  the  ufual  manner,  the 
upper  part  of  the  muzzle  not  rifiiig  above  it,  as  in  that 
fpecies ;  the  colour  of  the  whole  animal  is  blacki(h,  with  \ 
filvery  caft  about  the  breaft  and  fides  of  the  head  \  the  fcales 
are  fmall,  and  the  lateral  line,  as  in  others  of  the  genus,  it 
curved  in  the  direction  of  the  back.  It  is  a  native  of  the 
Indian  feas,  and  not  regarded  in  much  eftimation  as  an  art 
tide  of  food,  on  account  of  a  popular  prejudice  entertained 
againft  it  from  its  colour,  as  well  as  from  its  feeding  oa 
onifci  (fee  Oniscus),  which  are  occasionally  found  in  iti 
mouth. 

Dr.  Shaw  obferves,  that  there  is  a  confiderable  deeree  of 
general  refemblance  between  the  habits  of  the  genus  nroroa- 
teus  and  that  of  chaetodon ;  but  as  the  fpecies  of  the  fl:ro- 
mateua  are  deftitute  of  ventral  fins,  they  cannot  be  placed 
in  the  fame  artificial  order,  and  muft  rank  among  the  apodes, 
<<  The  fame  is  the  cafe  vnth  fome  other  genera  which  are  na- 
turally allied  to  fi  (hes  placed  in  very  different  orders.  This 
forms  the  greateft  obje£kion  to  the  Linnsean  arrangement  of 
fifties :  it  wouldi  howeyer,  be  diflkult  to  prove  that  a  more 

natural 
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vitaral  dtftribotion  would  lead  to  a  readier  inTeftigttion  of 
the  animals.'* 

STROMBERG,  in  Geography^  a  town  of  Germany,  in 
the  biihopric  of  Munfler ;  20  miles  S.£.  of  Mualler.  N. 
lat.  51°  4S'-  E.  long.  8°  15'.— Alfo,  a  town  of  France, 
in  the  department  of  the  Rhine  and  Mofellei  and  chief  place 
of  a  canton,  in  the  diftridl  of  Simmern.  The  place  con- 
tains 664,  and  the  canton  7943  inhabitants*  in  35  com- 
munes ;  26  miles  W.  of  Mentz.  N.  lat.  49^  SS^,  £• 
long.*  7®  40'. 

STROMBOLI,  one  of  the  Lipari  iflands,  or  the  firit 
of  the  Eolian  iiles  to  the  north-eaii.    It  was  called  Sr^oyruXit 
(Strongyle^  by  the  ancient  Greeks,  from  its  round  figure; 
and  was  celebrated  for  its  extraordinary  Tolcano,  the  erup- 
tions of  which  admit  only  of  fhort  but  periodical  intermif- 
fions.     This  iiland  is  diftant  from  Sicily  50  miles*  and  itfr 
fires  are  difcoverable  at  the  diltance  of  at  leaft  100  miles* 
From  the  quantity  ai\.d  colour  of  the  fmoke,  and  the  mae- 
Ditude  of  Uie  explofion  of  the  volcano,  the  people  of  the 
country  are  enabled  to  foretell  the  winds  which  will  be  pro- 
pitious or  adverse  to  mariners.     JGolus,  who  is  faid  to  have 
reigned  in  the  Lipari  or  Eolian  iilands,  is  fabuloufly  deno- 
minated the  kin?  of  the  winds,  probably,  as  fome  writers 
have  conjedured,  becaufe*  from  the  changes  in  the  fmoke 
and  eruptions  of  the  volcano,  he  was  able  to  predid  what 
winds  would  blow.     (  See  .£olus  and  Lipari.  )     Spallan- 
zani,  who  had  an  opportunity  of  making  obfervations  on 
this  volcano,  does  not  feem  much  inclined  to  receive  im- 
plicitly all  that  the  people  of  Stromboli  fo  pofitively  aflert 
concerning  it,  more  efpecially  as  the  mariners  of  the  other 
iBolian  ifles  are  of  a  different  opinion.     Accordingly  it  is 
a  prevalent  expreflion  among  the  mariners  of  Felicuda* 
*<  Stromboli  non  fa  raarinaro,"    i.  e.   Stromboli  will  not 
make  a  feaman.     The  whole  fhore  of  Stromboli,  to  theeait 
and  north-eaft,  examined  by  Spallanzani,  is  compofed  of  a 
black  volcanic  fand,  which,  according  to  M.  Dolomieu,  is 
an  aggregate  of  fragments  of  ihoerls ;  and  with  thefe  ihoerls, 
which  are  entirely  opaque,  and  are  attradled  by  the  magnet, 
Spallanzani  difcovered  with  a  lens  a  number  of  fmall  tranf- 
parent  and  vitreous  bodies*  of  a  yellowifh-green  tin^ure, 
infenfible  to  the  magnet.     This  fand  extends  into  the  fea* 
to  the  diftance  of  more  than  a  mile  from  the  (hore,  and  pro- 
bably to  a  greater  diftance.     The  fea  eafily  penetrates 
tlurough  it ;  for  by  diggring  in  any  part  of  the  (hore  to  a 
little  depth,    fea-water  is  round,  fomewkat  frefhened  by 
paffing  tnroDgh  the  fand*     This  fand  occupies  that  part  <^ 
the  iflaod  which  fronts  the  eaft  and  the  nortk*eaft,  extending 
on  one  fide  to  the  fea«  into  which  it  ftretches,  and  on  the 
other  to  the  fummit  of  the  mountain ;  and  it  owes  its  origin 
partly  to  the  immediate  cje^ons  of  it  by  the  volcano,  and 
partly  to  the  pieces  of  fcoriaoeoua  lava  thrown  out  by  it, 
which  being  very  friable,  and  abounding  in  ihoerls,  is  eafily 
decompofedy  and  becomes  pulverized  in  this  fandy  matter. 
The  fand  is  found  principally  near  the  volcano ;  but  as  it  is 
eafily  moveable,  it  is  carried  by  the  wind  to  the  vallies  and 
lower  grounds,  quite  to  the  fea*     Under  this  covering  lies 
the  firm  texture  of  the  i(land»  that  is,  the  folid  lavas,  which 
are  vifible  on  feveral  fteep  defcents,  that  have  been  ftripped 
of  the  fand,  either  by  the  zQaaa  of  the  rain-water,  or  Uiat 
of  the  winds.     The  bafe  of  the  ifland  ia  about  nine  miles  in 
circumference.     The  crater  of  this  ifland  is  fuppoled  to 
have  been  anciently  fituated  on  the  fummit  of  the  mountain, 
and  the  lavas  which  had  oontributed  to  its  formation  had 
flowed  from  that  crater.     Stromboli  diifers  firom  Etna  and 
Vefuvius,  on  the  fides  of  which  are  mountains  oi  an  inferior 
iize,  owing  their  origin  to  fire,  by  bctne  entirdy  a  fingle 
mountain,  except  that  ita  top  is  dmded  into  two  fumnuts« 
Vw.  XXXIV. 
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Jience  it  appears  that  there  have  been  nofie  of  ihofe  emp 
tions  in  its  udes,  which  generate  lefler  mountains,  or  hilb^ 
of  a  conical  form.  From  various  teftimonies  coHeAed  hf 
Spallanzani,  he  concludes  that  the  volcano  pf  Stromboli  h^ 
burned  for  more  than  a  century  where  it  now  burns,  withotot 
any  feiifible  change  in  its  fituation.  The  higheft  of  the  two 
fummits  of  Stromboli,  which  inclined  to  the  fouth-wei),  al 
the  other  does  to  the  north-eaft,  was  eftimated  to  be  elevated 
about  a  mile  above  the  fea.  Thefe  fummits  have  no  cratei*^ 
nor  any  veftiges  of  fuch  $  but  thefe  veftiges  are  fufScientf]^' 
evident  on  the  fides  of  the  plain  that  fcparates  them,  vHiict 
here  finks  into  a  cavity,  about  500  feet  in  length  from  eaft 
to  weft,  above  200  in  breadth,  and  160  in  depth.  SpaUan* 
zani  is  of  opinion  that  this  was  the  firft  and  largeft  volcano 
of  Stron^>oli,  which  formed  the  contexture  of  the  ifland  hf 
its  lavas,  and  which,  in  a  great  deme,  had  been  filled  ifp 
and  deilroyed  by  the  earthy  depofitions  of  the  rain-waters, 
the  matter  eje6led  into  it  by  the  prefent  volcano,  and,  pef* 
haps,  by  the  falling  in  of  its  own  fidea.  Hence  he  coij- 
jeSures  that  the  principal  volcano  had  formerly  exifted  on 
the  fummit*  The  edges  of  the  crater,  which  is  of  a  dr* 
cular  form,  and  not  more  than  340  feet  in  cir€umferenoe» 
are  compofed  of  a  confufed  mixture  of  lavas,  fcoris?,  and 
fand.  The  internal  fides  contra^  at  they  defcend,  and 
aflunte  the  ihape  of  a  truncated  inverted  cone.  The  cratei'f 
to  a  certain  height,  is  filled  with  a  liauid  red-hot  matter, 
refembling  melt^  brafs,  and  which  is  the  fluid  lava<  This 
lava  appeared  to  be  agitated  by  two  diftin^fc  motions :  the 
one  inteftine,  whirling,  and  tumultuous;  and  the  othe^, 
that  by  which  it  is  impelled  upwards.  When  this  liquid 
matter  is  raifed  vrithin  the  crater,  and  reaches  the  diftance 
of  2$  or  30  feet  from  the  upper  edge,  a  found  is  heard  lik^ 
that  of  a  very  fliort  clap  of  thunder ;  while,  at  the  fame 
moment,  a  portion  of  the  lava,  feparattd  into  a  thoufand 
pieces,  is  thrown  up  with  great  rapidity,  and  is  accoBi« 
panied  with  a  copious  eruption  of  fmoke,  aflies,  and  (and. 
A  few  moments  before  the  report,  the  furface  of  the  lava  ia 
inflated,  and  covered  with  lar0;e  bubbles,  fome  of  which  are 
feveral  feet  in  diameter ;  and  at  the  Dnne  inftant,  the  de- 
tonation  and  fiery  fliower  take  place.  After  the  explofion, 
the  lava  within  the  crater  finks,  but  fbon  again  rifes  as  be» 
fore;   and  new  tvmoors  appear,   which  again  burft,  and 

Sroduce  new  explofiont.  When  the  lava  fiiM:s,  it  produces 
tde  or  no  found ;  but  when  it  rifes,  and  efpedauy  when 
it  begins  to  be  inflated  with  babbles,  it  is  accompanied  with 
a  found,  fimilar,  in  proportion  to  the  difference  of  magni- 
tude, to  that  of  a  uquor  boilinfir  vehemently  in  a  cddron* 
When  the  lava  is  at  its  height,  the  depth  of  the  crater  may 
be  about  95  or  30  fleet ;  and  When  it  has  fubfided,  about 
40  or  50 ;  and,  therefore,  the  greateft  rifing  of  the  lava 
may  be  eftimated  at  about  ao  feet. 

The  component  fubftaiices  of  this  ifland  are  fcoriae,  lavaSf 
tufas,  pumioet,  and  fpecular  iron.  Two  fpecies  of  the 
fcoriae  are  of  the  nature  of  porphyry ;  as  they  are  coifipofed 
of  a  hom-flx>ne,  in  which  fellpar  and  ihoerls  are  incorporated* 
The  third  fpecies  of  fcoria  belongs  to  the  ancient  volcano^ 
and  is  found,  on  removing  the  fand,  at  a  frnaU  depth,  on 
the  eaft  fide  of  the  ifland,  a  little  above  the  foot  of  the 
mountain;  difpofed  in  ftrata  forming  one  body  with  the 
fHbjacent  lavas,  which,  at  fome  reitiote  period,  flowed  from 
the  fummit  of  Stromboli  into  the  fea.  In  this  were  dif- 
covered black  flioerls  and  white  felfpars ;  the  body  of  its 
fubftance  not  difiering  from  that  of  the  other  two  kinds. 
Our  author  has  particularly  defcribed  the  other  fubftancea 
above  enumerated.  Upon  the  whole  he  ohferves,  that  this 
ifland  may  be  faid  to  be  formed,  as  far  at  leaft  as  externally 
appears^  of  fcocis  and  lavas ;  and  thj^t  the  material  origin 
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and  increife  of  Stromboli  is  to  be  attributed  to  porphyry, 
which,  melted  by  fubterranean  conflagrations^  and  rarefied 
by  elaftic  gafeous  fnbftancet,  arofe  from  the  bottom  of  the 
fea,  and,  extending  itfelf  on  the  fides,  in  la^as  and  fcorise, 
has  formed  an  ifli^nd  of  its  prefent  fize. 

From  die  authorities  of  various  writers  it  appears^  that 
the  moft  ancient  accounts  of  the  confla^ations  of  Strom- 
boli, tranfmitted  to  us  by  hiftory,  are  prior  to  the  Chriflian 
era  by  about  290  years,  the  date  of  the  rei^n  of  Agathocles, 
the  celebrated  tyrant  of  Syracufe.  This  volcano  burned 
likewife  in  the  times  of  Auguftus  and  Tiberius,  when  Dio- 
dorus  and  Strabo  flourifhed.  But  after  this  latter  period, 
a  long  feries  of  ages  fucceeds,  during  which,  from  want  of 
documents,  we  are  ignorant  of  the  itate  of  Stromboli  $  and 
it  is  not  until  the  17th  century  that  we  again  know,  with 
certainty,  that  it  ejeded  fire ;  though  it  is  not  improbable 
that  it  continued  to  bum  likewife  during  the  times  in  which 
we  find  no  mention  of  it  in  hiftory  :  on  which  fuppofition, 
its  uninterrupted  conflagration,  tor  fo  great  a  length  of 
time,  muft  indeed  appear  aftonifhing.  Yet,  though  it 
fliould  have  ceafed  for  leveral  ages,  we  know,  from  various 
public  teftimonies,  that  its  continued  eruptions  cannot  have 
lafted  lefs  than  200  years. 

That  Stromboli  contains  within  its  deep  gulfs  and  re- 
cefies  an  immenfe  mine  of  burning  fulphur,  we  can  entertain 
little  doubt,  when  we  confider  the  ftreams  of  fmoke,  of 
extraordinary  whitenefs,  ( a  colour  which  conftantly  accom- 
panies fulphureous  fumes,)  that  rife  on  the  weft  fide  of  the 
ifland,  and  the  fmell  of  fulphur,  not  only  perceptible  from 
them,  but  from  the  large  cloud  of  fmoke  which  overhangs 
the  fummit  of  the  mountain.  The  fmall  pieces  of  that 
mineral,  produced  near  the  apertures  whence  thofe  fumes 
arife,  are  likewifib  another  proof. 

Sulphur  alone  may  be  fufficient  for  the  nourifiiment  of 
the  volcano,  when  its  flame  is  animated  by  oxygenous  gas, 
the  prefence  of  which,  in  volcanic  abyifes,  feems  undeniable, 
from  the  fubftances  they  contain  proper  to  grenerate  it, 
when  a£led  on  by  the  fire.  The  long  duration,  without 
intermiflion,  therefore,  of  thefe  conflagrations,  may  be  very 
fufliciently  explained  by  the  immenfe  quantities  of  fulphur, 
or,  to  fpeak  more  properly,  fulphures  of  iron  which  we 
muft  neceffarily  fuppole  contained  in  the  bowels  of  the 
mountain  $  a  fuppofition  rendered  the  more  probable  by  the 
prodigious  fubterranean  accumulations  01  this  mineral, 
which  have  been  difcovered  in  various  parts  of  the  globe. 

Although  Stromboli  and  Lipari  (which  fee)  lie  nearly 
under  the  fame  degree  of  latitude,  or  38°  N.,  the  former  ia 
much  hotter  in  fummer  than  the  latter,  efpecially  near  the 
fea,  on  account  of  the  ftrong  reflediion  of  the  rays  of  the 
fun  from  the  large  tracts  of  fand.  The  winter  here  is  al- 
ways mild;  it  never  freezes;  and  fnow,  which  is  feldom 
feen,  if  it  falls  one  day,  melts  the  next.  The  fea  round 
the  ifland  is  frequently  agitated  by  ftorms  to  fuch  a  degree, 
that  the  billows  fometimes  rife  to  one-half  the  height  of  a 
rock,  on  the  north-eaft  fide  of  the  ifland,  called  the  rock  of 
Stromboli,  300  feet  in  height.  The  fliore  of  Stromboli 
has  neither  port  nor  harbour ;  and  veflels,  in  cafe  of  heavy 
ftorms,  can  only  feek  fome  little  refuge  on  the  back  of  the 
ifland.  The  veflels  employed  by  the  natives  are  feluccas, 
which,  being  extremely  light,  are  eafily  drawn  upon  land, 
and  as  eafily  launched  a^ain  into  the  fea.  Fifli  here  are 
plentiful  and  large,  particularly  the  fea-eels  and  murenas : 
the  fifliery,  however,  produces  no  branch  of  commerce,  and 
only  ferves  to  fupply  the  ifland,  principally  the  foreigners 
who  vifit  it ;  as  the  natives  ufually  live  on  fait  meat. 
Malmfey  is  the  greateft  article  of  traffic  of  the  people  of 
Stromboli  i  they  convey  it  in  barrels  to  Lipari,  where  they 
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find  a  ready  fale  for  it.  The  vines  producing  the  paflbla 
and  paflblina  grape,  which  yield  this  wine,  grow  on  the 
fea-fliore,  -forming  a  chain  to  the  north-eaft,  and  are  all 
planted  in  volcanic  fand.  The  habitations  of  the  iflanders 
are  built  in  the  fame  part,  and  under  the  fame  afped. 
They  are  an  irregular  aflemblage  of  cottages  and  fifliermen's 
huts.  The  population  of  the  ifland  amounts  to  about 
1000  perfons,  and  has  been  for  fome  time  increafing ;  in  con- 
fequence  of  which,  exertions  have  been  made  to  enlarge  the 
cultivable  ground,  by  clearing  away  the  weeds.  The  cha- 
racter of  thefe  iflanders,  by  fome  raifreprefented  as  favages, 
is  nearly  the  fame  with  that  of  the  inhabitants  of  other  vil- 
lages  at  a  diflance  from,  and  having  no  communication 
with,  populous  cities :  they  are  fimple,  honeft,  and,  having 
few  ideas,  are  contented  with  the  little  they  poflefs.  Here 
are  no  ftationary  birds,  though  attempts  have  been'  fre- 
quently made  for  naturalizing  partridges.  Rabbits  mul- 
tiply, fubfifling,  in  their  natural  wild  flate,  in  the  woody 
part  of  the  ifland  :  the  muflcet  and  the  ferret  are  their  only 
enemies.  The  birds  of  paflage  are  the  fame  as  at  Lipari. 
Spallanzani's  Travels,  vols.  ii.  and  iv. 

STROMBUS,  in  Natural  Hijlory,  a  genus  of  the  clab 
and  order  Vermes  Teftacea.  The  generic  charader  is.  Ani- 
mal a  limax  ;  (hell  univalve,  fpiral ;  aperture  much  dilated; 
the  lip  expanding,  and  produced  into  a  groove,  leaning  to 
the  left.  Thefe  fliells  m  their  younger  flate  want  the  lip, 
and  have  a  thin  turbinate  appearance  ;  many  of  them  there- 
fore, for  this  reafon,  have  been  miftaken  by  authors, 
and  referred  to  a  genus  to  which  they  do  not  belong. 
There  are  about  forty-five  fpecies,  divided  into  feparate  fec- 
tions,  according  as  the  fpeciea  have  lips  projeding,  lobed, 
dilated,  or  tapering. 

Species. 
A.     Lip  projeffing  into  linear  Divifions  or  Cla'WJ,^ 

Fusus.  Shell  tapering,  fmooth,  with  a  fubulate  beak 
and  toothed  lip.  It  is  found  in  the  Red  fea ;  refembles 
a  murex,  in  having  the  beak  rather  ftraight ;  nevertbelefs 
it  approaches  nearer  the  genus  iirombus,  in  being  foiooth, 
and  having  the  lip  toothed ;  the  fliell  is  brown,  and  tranf- 
verfely  ftriate  at  the  bafe ;  the  pillar  is  white ;  the  beak  is 
black  outwardly. 

*  Pes  Pelecani  ;  Corvorant's  Foot.  Lip  with  four  pal- 
mate angular  claws  ;  the  mouth  is  fmooth.  It  is  found  in 
the  American  and  European  feas ;  is  about  two  inches  long  ; 
the  fliell  is  pointed ;  in  colour  it  is  whitifli,  cinereous,  or 
reddifli ;  within  it  is  white,  fmooth,  and  poliflied ;  the 
whorls  are  tuberculate. 

Chiraora*  Lip  with  fix  curved  daws,  and  recurved 
beak.  It  inhabits  the  Indian  ocean,  and  is  very  rare  and 
valuable.  The  fliell  is  large,  brown  varied  with  white ;  the 
back  tuberculate ;  lip  ftriate ;  it  has  fix  daws,  induding 
the  beak,  which  are  long ;  the  two  hind-ones  are  divergent 
and  bent  outwards. 

SooRPius.  Lip  with  four  knotty  daws,  the  hinder  one 
is  very  long.  It  inhabits  the  Indian  ocean,  and  is  four 
inches  long. 

Lambis.  Lip  with  about  feven  ftraightifli  claws,  and  m 
fmooth  mouth.  There  are  four  varieties  of  it.  It  is  found 
chiefly  in  Afia.  The  fliell  is  large,  brown  varied  with 
white ;  the  mouth  is  reddifli ;  claws  not  knotty. 

Millspeda.  Lip  with  ten  infle^ed  daws,  and  fubftriate 
mouth  ;  the  back  is  compreflfed  and  gibbous.  It  iuhabita 
the  fouthern  coafts  of  Afia. 

Clatus.  The  fliell  of  this  fpecies  is  tapering,  fmooth, 
with  a  fubulate  beak  and  a  fimple  lip. 
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B«    Loied* 

Lentiginosus.  Lip  thickened,  and  fhree-lobed  on  the 
lore-part ;  the  back  is  warty»  and  crowned  with  tubercles ; 
the  beak  is  obtufe.  It  is  about  three  or  four  inches  long  ; 
and  is  found  in  Ada  and  America. 

Fasciatus*  Lip  entire ;  thb  back  is  crowned  with  three 
rows  of  protuberances,  and  rofjr  between  them.  It  is 
found  in  divers  parts  of  Africa. 

Rakikus.  Lip  thin,  rugeed,  repand  abore ;  back 
orange,  tranfverfely  ftriate,  and  crowned  with  tubercles ; 
the  aperture  is  polifhed  and  white. 

Gallus.  Lip  mucronate  on  the  fore -part,  and  ycry 
long ;  the  back  is  crowned  with  tubercles ;  the  beak  is 
ftnught.  It  inhabits  Afia  and  America.  It  is  about  fix 
inches  lon^.  The  (hell  is  fometimes  uniformly  brown,  yel- 
few,  or  violet ;  fometimes  it  is  yaried  with  fpots  and  rays ; 
the  bauJc  it  furrounded  with  fmooth  ribs,  which  are  fome- 
times fimple,  fometimes  double ;  the  firft  whorl  is  crowned 
with  tuberdet,  which  in  the  other  whorls  are  more  or  lefs 
confpicuous. 

AuRis  DiAViE.  Lip  proje^ng  to  a  (harp  point ;  the 
back  is  muricate ;  the  beak  eredt  and  acute.  It  inhiabits 
the  fouthem  coafts  of  Afia,  and  is  three  inches  long.  The 
iheli  is  thick,  and  generally  varied  with  colours. 

PuGiLis.  Anterior  lip  prominent,  rounded,  fmooth ; 
the  fpire  is  f]>inout ;  beak  three-lobed,  obtufe.  It  inhabits 
South  America. 

Alatus.  Anterior  lip  rounded,  prominent,  fmooth: 
fpire  unarmed  $  beak  three-lobed  and  obtufe. 

Maroivatus*  Lip  a  little  prominent ;  the  back  mar- 
gined, fmooth ;  beak  entire. 

LiUHUANUs.  Lip  a  little  prominent;  back  fmooth; 
wborls  rounded  and  equal.  This  fpecies  is  found  on  the 
foatbem  coafts  of  Afia,  and  is  about  two  inches  and  a 
half  long. 

GiBBBRULUs.  Lip  a  little  prominent ;  back  fmooth ; 
whorls  ffibbous,  unequal.  It  is  found  on  the  fouthem 
ihores  of  Afia.  The  (hell  is  white,  with  numerous  bands, 
fpots,  and  clouds ;  the  lip  is  ftriate  within,  and  with  the 
pilar  it  is  partly  blue  and  partly  red. 

Oniscus.  Shell  obovate,  with  knotty  belts,  and  a  fu- 
bulate  fmooth  projection.  This  fpecies  is  found  in  the 
South  American  ocean ;  and  is  about  an  inch  long. 

C.     DUmted. 

Lucifer.  Lip  rounded  and  entire  on  the  fore-part ; 
the  belly  is  doubly  ftriate  ;  fpire  crowned  with  tubercles  ; 
the  upper  ones  minute.  It  inhabits  South  America.  The 
(hell  is  variegated,  refembling  the  next ;  but  is  thinner,  and 
armed  with  much  lefs  fpines,  and  thought  to  be  a  younger 
fpecies  of  S*  gigas. 

GiGAs.  Lip  rounded,  and  very  large ;  the  (hell  is 
crowned ;  the  belly  and  fpire  have  conic  expanded  fpines. 
It  is  found  in  divers  parts  of  South  America;  and  is  ten 
inches  long  and  nine  broad.  The  (hell  is  of  a  beautiful 
glo(ry  white ;  within  it  is  of  a  rich  rofe-colour. 

Latissimus.  Lip  rounded  and  very  large ;  the  belly  is 
unarmed ;  the  ^ire  a  little  knotty.  It  inhabits  Afia.  The 
Ihell  is  folid,  fourteen  inches  long,  varied  with  brown  and 
white,  fometimes  radiate;  the  lip  within  is  white ;  the  mouth 
rofy. 

£pn>R0Mi8.  Lip  rounded,  (hort ;  belly  fmooth ;  fpire  a 
Iktle  knotty.  It  inhabits  fouthern  Afia;  and  is  about 
tliree  inches  lone. 

Minimus.  Lip  retafe,  gibbous ;  belly  and  fpire  knotty, 
with  kaottj  plaiti  ;  aperture  two-lipped,  fmooth.  Inhabits 
India;  and  it  about  an  inch  and  a  half  long* 


Canarium.  Shell  fomewhat  heart-(haped,  with  a 
rounded,  retufe,  fmooth  lip ;  pillars  fmooth.  It  inhabits 
the  fouthern  coafts  of  Afia. 

Vittatus.  Lip  rounded,  (hort ;  belly  fmooth ;  fpire 
elongated ;  the  whorls  are  divided  by  an  elevated  future. 
It  iiihabits  Afia  ;  and  is  about  four  inches  long.  The  (hell 
is  whiti(h,  with  brown  bands. 

SucciNCTUs.  Lip  rounded,  retuie ;  bellv  fmooth,  with 
four,  pale,  linear,  pundured  belts.  It  innabits  different 
parts  of  Afia. 

Spinosus.  Lip  tapering,  entire,  (lightly  plaited,  and 
crowned  with  fine  fpines ;  the  fpire  is  prickly.  It  has  been 
found  hitherto  only  in  a  fofiile  ftate,  and  very  much  refem- 
bles  the  Voluta  vefpertilio,  but  is  not  emarginate  at  the 
bafe ;  and  the  pillar  is  not  always  plaited  ;  the  (hell  is 
whiti(h,  with  numerous  parallel  lines,  above  angular,  and 
crowned  with  very  (harp  fpines. 

FissuRELLA.  Lip  continued  into  a  longitudinal  cleft 
ridge.  It  inhabits  India,  and  is  found  frequently  in  a  fofiile 
ftate  in  Campania. 

Urcbus.  Lip  tapering,  fliort,  (triate;  the  belly  and 
fpire  have  knotty  plaits;  aperture  two-lipped,  unarmed. 
There  are  feverai  varieties  of  this  fpecies.  It  is  chiefly 
found  m  the  Indian  ocean,  is  two  inches  and  a  half  long ; 
and  varies  much  in  colours  and  marks. 

Tridbntatus.  The  (hell  of  this  fpecies  is  thin,  white, 
with  orange  fpots  and  clouds;  the  back  is  fmooth  and 

Slaited ;  the  beak  is  violet ;  the  whorls  are  grooved ;  the 
p  is  three-toothed.     It  inhabits  the  Indian  ocean. 

Dentatus.  Lip  tapering,  (hort,  toothed;  belly  and 
fpire  plaited.     This  is  very  like  the  S.  urceus. 

CosTATUS.  Lip  very  thick,  firft  whorl  crowned  with 
tubercles,  the  interftices  of  the  tubercles  plaited ;  the  next 
tranfverfely  ribbed,  the  reft  tranfvorlely  ftriate. 

Bryonia.  Shell  conic,  with  a  mucronate  eight-toothed 
lip  and  knotty  fpire.  It  is  about  feven  inches  lone  ;  ex- 
tremely rare.  Shell  brown,  varied  with  white  and  bluei(h 
cloudst     Some  authors  fufpe6k  it  is  not  of  this  divrfion. 

Affinis.  Shell  tranfverfely  ftriate,  gibbous  ;  fpire  un- 
armed ;  the  firft  whorl  crowned  with  tubercles. 

Latus.    The  lip  of  this  fpecies  is  a  little  prominent, 
and  twice  emarginate  beneath ;  the  firft  whorl  of  the  fpire    . 
is  fmooth  in  the  middle,  and  tranfverfely  ftriate  on  each  fide  | 
the  others  are  crowned  with  obtufe  knots. 

Ljevis;  Shell  fmooth,  filvery,  radiate  with  brown, 
with  obfolete,  tranfverfe  plaits;  the  fpire  it  elongated, 
with  inflated  rounded  whorls. 

Vbxillum.  Shell  felid  and  fubcylindrical,  with  al- 
ternate, reddi(h,  and  ochraceous  bands;  Up  denticulate 
within ;  pillar  flat,  glabrous,  and  emargrinate  at  the  bafew 
It  is  found  in  the  Indian  ocean,  and  is  extremely  rare. 

N0RWBGICU6.  Shell  obloog,  fubulate,  white,  with 
round  whorls ;  aperture  fpreadmg,  ovate ;  beak  afceading 
a  little.     This  is  obtained  on  the  coafts  of  Norway. 

D.    Ti^eringi  with  a  very  long  Sfire* 

TuBBRCUJLATus.  Shell  ovatc,  oblong,  tuberculate;  lip 
thickened.  It  inhabits  the  Mediterranean.  The  (hell  is 
coarfe ;  the  whorls  covered  with  rows  of  raifed  horny  dats  ; 
lip  gibbous ;  aperture  ovate ;  the  beak  is  very  (hort  and 
recurved. 

Palustris.     Shell  fmoothifti;    1^  feparated  behind,     s 
It  inhabits  the  Savannas  near  the  Indian  ocean.    The  flieU 
is  thick,  and  yeUow  or  brown,  with  from  twelve  to  fixteeu 
whorls ;  the  firft  twice  as  large  as  the  next ;  the  reft  bn* 
critudinally  plaited,  and  with  from  three  to  five  tranfverie 
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A^R<  Shell  fmoothy  lip  feparated  before  and  behind. 
It  is  found  in  the  fens  of  Amboynay  and  is  more  than  two 
feet  long.  It  is  of  a  black-brown  or  bay^  within  whitey 
very  finely  ftriate  tranfverfely ;  aperture  ovate ;  fpire  fu- 
bulate,  with  twelve  flattifli  contiguous  whorls. 

LiNBATus.  Shell  Tubulate,  brown,  with  leven  fpiral 
imprefled  lines  ;  the  aperture  is  ovate* 

PuNCTATus.  Shell  fubulate*  yeUowifli-white,  band 
ftriate  with  red  near  the  future ;  the  leiTer  whorls  grooved. 

ViBEX.  Shell  fubulate,  ciBereou8»  tranfverfely  ftriate  $ 
whorls  nodulous,  and  marked  with  red  ilreaks.  It  inhabits 
Coromandel ;  and  a  variety  is  found  in  the  Friendly  idands. 

AuRiTus.  Shell  barred  with  brown  ;  whorls  muricate ; 
aperture  ovate.  It  is  found  in  different  parts  of  Africa : 
U  Vk  inch  and  a  half  long. 

AcuLBATus.  Shell  brown,  tuberculate ;  whorls  nainute ; 
lip  depreffed,  crenulate.  A  variety  of  this  fpecies  is  named 
tne  Hercules  club.  This  fpecies  inhabits  the  madhes  of 
Africa,  and  is  nearly  two  inches  long. 

AoNATus.  Shell  fmooth ;  the  lip  very  promineot,  and 
fmarginate  behind. 

Dbaliatus.  Shell  with  tranfverfely,  ftriate,  black 
vhorls ;  the  outer  ones  fmooth,  and  with  the  margin  of  the 
lip  and  pillar  white. 

Fuscus.  The  ihell'of  this  fpecies  is  brown,  with  nu-* 
inerous  tubercles  on  the  whorls ;  the  Kp  is  leparated  before 
aod  behind,  within  it  is  ftriate  with  brown. 

Marginatus.  Shell  brown ;  the  loweft  whorl  is  edged 
with  white. 

.  LiviDUS*     Shell  fubangular,  with  fpinous  knots;  the 
lip  is  feparated  on  the  fore-part. 

STRiATva.  Shell  convex,  ftriate,  white,  with  a  few 
fulvous  ilreaks ;  the  pillar  is  finuated  and  infle^led. 

Sinister.  Whorh  turned  contrary ;  the  fliell  is  thin, 
and  lonj(itudinally  ftriate.  It  ha3  hitherto  been  found  only 
in  a  foifile  itate  in  Switzerland. 

'  STROMENTO,  Ital.  in  MitJUf  an  inftrun^nt,  plu. 
Jlromenti^  inftruments^  certain  machines  contrived  to  pro« 
duce  mulical  tones  and  intervals,  in  imitation  of  the  tcale 
or  gamut  ufed  by  the  huDian  voice.  As  the  orgas  is 
the  moft  noble  and  compreheniive  of  all  mufical  inftruments, 
its  name  from  the  Greek,  Opyavov,  implying  only  an  inftru- 
fient,  it  is  now  underftood  to  be  the  inftrument,  par  excel- 
tenee ;  and  all  mufic  performed  on  inilruments  is  termed 
organical.  For  the  three  different  kinds  of  inftruments  of 
vhich  the  tones  are  pro4uced  by  wind,  ftrings,  and  per- 
cufiion,  fee  Instrument. 

STROMLINGUS,  in  Icbtbyohgy,  a  naiae  given  by 
fome  writers  to  the  aras  of  the  Greeks,  which  is  no  other 
than  the  common  herring. 

There  is  no  other  di&rence  between  the  ftromling  and 
hermg,  but  that  the  former  is  fmaller. 

STROMNESS,  in  Geography,  a  fmall  town  in  the  iiland 
of  Pomona,  and  bive  of  Orkney  and  Shetland,  Scotland, 
fituate  in  the  fouth-weft  part  of  the  Mainland*  poffefiing 
an  excellent  harbour.  At  the  commencement  of  the  lait 
ctatury  this  place  was  fmall,  and  much  confined  in  its 
Qonuaercat  in  coB£M|uence  of  an  arbitrary  affeffment  by 
the  neighbouring  royal  borough  of  KirkwalL  This 
«aa  at  laft  removed  by  a  decree  firom  the  fupreme 
court,  and  the  fubfequent  confirmation  of  the  houfe  of 
lords.  After  that  period,  Stromnefs  began  to  increafe  in 
fiae  and  importance^  and  is  now  a  place  of  confiderable 
tfade  and  extent.  The  population  return  of  iSii,  com- 
potes the  inhabitanta  of  Stroranefs  pari(h  to  be  2297,  and 
tiie  hotties  424,  The  inhabitants  are.  tradefmen,  ihop- 
keepers,  pilots,  or  ihipaaftersi  and  imall  proprietors  of 


land.  Here  are  a  poft-o£Eice  and  grammar-fchool,  with  a 
flax-mill,  tannery^  and  breweir :  a  market  for  cattle  i< 
alfo  holden  here.  The  old  church  of  StromnefB  being 
ruinous  and  dilapidated,  a  new  one  was  ere&ed  in  1717  ; 
but  is  not  now  fufficiently  fpacious  :  the  houfe  built  by  the 
Rev.  Geor^  Graham,  the  laft  bifhop  of  Orkney,  is  yet 
ftanding,  with  the  epifcopal  arms  and  date  of  its  ereftion, 
1633,  cut  in  ftone  above  the  door.  Several  tumuli,  or 
barrows,  are  remaining  in  this  diftridi ;  and  here  is  a  flate- 
quarry,  with  appearances  of  lead  and  iron  ore. — CarliOe's 
Topographical  Dictionary  of  Scotland,  vol.  ii.  Beauties 
of  Scotland,  vol.  v. 

Stromness,  a  cape  on  the  S*  coaft  of  North  Ronaldfhay, 
one  of  the  Orkney  iflands. 

STROMOE,  one  of  the  Faroer  iflands,  in  the  Northern 
ocean,  and  the  largeft  ;  being  about  30  miles  in  length,  and 
10  in  breadth.     N.  lat.  62^  lo'.     W.  long.  7^ 

STROMSOE,  a  town  of  Norway*,  in  the  mrovince  of 
Agfferhuus ;  1 8  miles  S. W.  of  Chriftiania.  N.  lat.  59^  44% 
E.  long.  10^  16'. — Alfo,  a  fmall  iiland  in  the  North  iea, 
near  the  coaft  of  Lapland.     N.  lat.  69^  i^\ 

STROMSTADT,  a  town  of  Sweden,  in  Weft  Goth- 
land, on  the  coaft  of  the  North  fea,  celebrated  for  its  fliell- 
fifli ;  43  miles  N.N.W.  of  Uddevalla.  N.  lat.  58^  56^. 
£.  long.  11^4'. 

STRONDERBACH,  a  nver  of  the  duchy  of  Berg, 
which  runs  into  the  Rhine  at  Mulheim. 

STRONG,  a  river  of  Bavaria,  which  runs  into^  the 
Sempt,  2  miles  £.  of  Mofpurg. 

Strong,  a  town(hip  of  America,  in  the  diftri^l  of 
Maine  and  county  of  Somerhill,  fituated  on  the  Kennebeck» 
and  containing  434  inhabitants. 

Strong  Land,  in  Agricuburef  a  term  (bmettmes  applied 
to  heavy,  iliff,  tenacious  forts,  which  are  not  eafily  managed 
when  in  the  tillage  itate.  Some  think  that  ftrong  or  heavy 
lands  fhould  always  be  fsdlowed  when  intended  for  wheat- 
cropp,  as  thofe  of  the  light  kind  are,  when  for  tumipa  and 
barley.  Others  are  of  opinion  that  this  kind  of  land  con- 
ftantly  requires  to  have  this  iort  of  tillage  for  ail  thefe  dif- 
ferent crops,  and  that  the  le&  the  light  are  touched  by  the 
plough  the  better,  provided  they  are  kept  clean  and  free 
from  weedy  matters,  and  in  good  heart. 

Strong  lands  of  the  clayey  forts  are  likewife  thought  by 
many,  not  to  be  capable  of  being  eafily  kept  in  order  and 
amefiorated  by  crops  of  the  green  kind,  as  the  feeding  them 
off  on  the  ground  poaches  and  tempers  them  to  luch  a 
mortary  ftate,  as  renders  them  fitter  for  the  brick-maker, 
than  the  growing  of  com.  But  that,  when  brought  into 
this  condition  by  fuch  crops  and  too  much  treading,  the 
clean  fallow  procefs  is  the  beft  and  moft  ready  means  of 
reftoring  them.  However,  thofe  who  are  fo  friendly  to  the 
expenfive,  wafteful,  and  dillipating  pradice  of  the  fallow 
fyftem  on  thefe  kinds  of  ftrong  land,  fliould  recolk£i  that 
fuch  a  fituation  can  only  occur  where  fuch  lands  are  very 
wet  in  their  nature ;  and  that  by  proper  forts  of  fuch  crops, 
draining,  and  feizing  upon  the  proper  times  and  feafons  tor 
managing  them,  every  iort  of  difficulty  and  inconvenience 
will  be  at  an  end,  and  fuch  objections  to  managing  them  ia 
other  ways  be  of  little  or  no  avail.     See  Fallowing. 

Strong  Place  and  Pulfe.     See  the  fubftantives. 

STRONGBOW  Ixdiaxs^  in  Geography,  Indiana  of 
North  America^  inhabiting  the  country  about  N.  lat* 
62°.     W.  long.  124°. 

STRONGDEN,  a  town  of  Norway,  in  the  proTtnoe  of 
Drontheim  ;  ^,  miles  S.S.E.  of  Drontheim. 

STRONGTI^Ot  a  fmall  ifland  in  the  Grecian  Archipe* 

lago; 
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hgo ;   6  miles  S.W.  of  Paros.    N.  ht.  37^^.     E.  long. 

STRONGNAS.     See  Strenonas. 

STRONGOLI,  a  town  of  Naples,  in  Calabria  Citra, 
the  fee  of  a  bifhop  fuffragan  of  St.  Severina  ;  containing 
four  churches.  This  was  anciently  a  city  of  the  Brutii, 
called  «  Petilia,*'  and  faid  to  have  been  built  by  Philoaetes, 
after  his  return  from  the  Trojan  war ;  16  miles  S.S.E.  of 
Cariati  Vecchia.     N.  lat.  39°  15'.     E.  long.  17°  17'. 

STRONGYLE,  in  AncwU  Giogn^by,  one  of  the  ^olian 
iflanda.  See  Stromholi.— Alfo,  a  name  giiren  by  PUny 
to  the  ifle  of  Naxos.— Alfo,  an  ifland  of  the  f?a  bf  Lycia. 
— -Alfo,  an  ifland  of  Spain,  on  the  ooaft  of  Beetica. 

Stronoylb,  in  Geography^  a  mouatain  on  the  N.  fide  of 
the  ifland  of  Candia  ;  8  miles  W.  of  Candia. 

STRONGYLUS,  in  Natural  HjMary^  a  genus  of  the 
dafs  and  order  Vermes  Inteftina.  The  generic  chara6ier 
k  as  follows :  Body  round,  long,  pellucid,  glabrous ;  the 
fore^part  is  globular,  truncate,  with  a  circular  aperture 
fringed  at  the  margin ;  the  hind-part  of  the  female  entire 
and  pointed ;  ki  the  male,  it  is  dilated  into  loofe,  diitaat, 
pellucid  membranes.     There  are  only  two 

Species. 

Equikus.  Head  opaoue ;  the  intettine  is  black.  It  is 
found  in  the  ftomach  of  tne  horfe,  in  great  numbers.  The 
male  worm  is  of  a  pale  vellow,  with  a  fine  yellowifli  mem- 
brane covering  the  inteftmes  ;  the  tail  is  three-leaved,  with  a 
imall  fpine  or  two ;  the  female  with  white  filiform  veficles 
fiiirmiading  the  inteftinea. 

OviNCTs.  This,  as  kit  aame  imports^  is  found  in  the 
inteftinea  of  flieep. 

STRONSAY  IsLB,  in  Geographyy  one  of  the  Orkney 
iflands  in  the  North  fea,  and  near  the  northern  coaft  of 
Scodaad,  conftitutes  part  of  the  fliire  of  Orkney  and 
Shetland,  and,  with  the  fnsaller  ifland  of  Papay-Stronfay, 
forms  one  pariflt.  At  fome  diftant  period,  it  appears  to 
have  been  divided  into  three  parifhes,  and  renaains  of  four 
chapels  are  faid  to  be  ftill  ftanding  m  different  parts  of  the 
ifland.  The  refident  population  of  Stronfay  in  181 1,  inclu- 
ilve  of  the  above-mentioned  fmaller  ifland,  was  864r  i^hich 
refided  in  171  houfes.  The  rocks  of  thb  place-are  fand- 
ftooe :  the  foil  i»  very  prododive :  in  the  eaftem  part  are 
thiee  chalybeate  mineral  fprings,  which,  though  rifing 
together,  ^£Eer  in  their  ftrength.  The  inhabkanU  of  Stron- 
fay place  much  confidence-  in  the  medicinal  powers  of 
the  waters,  and  in  the  fea^weed  denominated  didfe.  The 
sflaad  abounds  with  flocks  of  golden  plovers,  and  other  fea* 
fewiG ;  whilft  the  rocky  caverns  are  much  firequented  by 
feals*  The  principal  employment  of  the  inhabitants  is  the 
maoufaflure  of  kdp-falt  from  fea-weed,  of  which  it  is  elH- 
aated  that  neariy  300  tons  are  made^  annually.-— Carlifle's 
Topographical  Didionary,  vol.  ii.     Beauties  of  Scotland, 

^o\.  V. 

STRONTIAN,  or  Strontianitb,  in  Mhnerdopf 
SirofUiane  carimaiSe  of  Hafiy,  a  mineral  compofed  of  a 
peculiar  earth  combined  with  carbonic  acid,  fb  called  from 
StK>ntsan*in  ArgyleSiire,  where  it  was  originally  found  in 
ifeina  along  with  galena,  heavy  fpar,  and  calcareous  fparj 
in  a  rock  of  gneife.  Its  colour  is  generally  pale  green  and 
greenifli-white,  fometimes  inclining  to  yeBowiflfc-white.  Ik, 
#octtrs  mafflve  and  cryfkallized.  The  cryttals  arc  acicular 
fix-fided  prifms,  terminated  by  low  fix4ided  pyramids.  The 
cryftals  are  aggregated  in  diverging  groups.  The  maffive 
ftrostian  has  a  fliining  pearly  luftre,  and  a  fihrons  and  radiated 
Ihv^ure*  The  crofs-fra6ture  is  fine*grained  and  uneveo, 
and  prefenta  a  glifteniog  luftce;    It  i«>  fomctimei:  imi* 
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tranfparent,  and  always  more  or  lefs  traiiflueeae.  It  yidda 
eafily  to  the  knife,  and  is  brittle.  The  fpecific  gra^ty  af 
ftrontian  is  3.675 ;   Klaproth. 

Strontian  is  infufible  by  the  b]ow*pipe,  but  becomes 
white  and  opaque,  and  tinges  the  flame  of  a  dark  purplifli- 
red.  It  is  ioluble  with  effervefcence  in  x^uriatic  or  nitric 
acid,  and  paper  dipped  in  the  folution  burns  with  a  purple 
flame.  Strontian  was  firft.  analyfed  by  Dr.  Hope,  who 
defcribed  the  properties  of  this  newly  difcoveied  ^^th.  — 
The  conftituent  parts  of  the  mineral  arc,  according  to 
Dr.  Hope,  ^ 


Strontian 
Carbonic  acid 
Water 


-  61.21 

-  30.20 
.        8.5 


According  to  Klaproth,  it  contains  only  o.5  water,  and 
69 jc  of  the  earth*.  , 

This  mineral  has  been  found  dfo  in  Saxony,  at  Bfatiaf^ 
doif,  and  near  Popayan  in  Pern. 

Strontian  is  divided  into  four  fub-fpecies  by  Weraer: 
foliated  celeftine,  radiated  celeftine,  fibrous  celeftine,-  and 
compad  celeftine.  Thefe  are  all  combinations  of  ftrontian 
with  fulphuric  acid:  this  fpecies  has  been  called  celeftine,  on 
account  of  its  generally  inclining  to  a  blue  colour.  Foliated 
celeftine,  ftroittlane  fulphat6e,  Haiiy,  fometimes  inclines  to 
a  reddifli-white  and  pale  flefli.red:  it  occurs  maffive  and 
cryftallized  in  irregular  fix-fided  and  eight-fided  tables,  and 
in  redangular  four-fided  tables.  The  cryftals  are  rather 
fmall.  The  furface  of  the  maffive  varieties  is  ftreaked,  and 
the  fame  is  the  cafe  with  the  lateral  phtes  of  the  tables. 
The  ilruflure  is  foliated :  it  has  a  fliining  and  pearly  luftre, 
and  is  tranflucent.  It  yields  to  the  knife,  but  is  harder 
than  heavy  fpar :  its  fpecific  gravity  is  3.96^  It  contains 
from  (4  to  57  flroflttan,  fulphuric  acid  from  44  to  46,  ac- 
cordinfiT  to  the  analvfes  of  Vauquelin  and  Klaproth.  This 
minersd  has  be^n  found  in  various  fituations,  and  particu'' 
larly  in  the  vicinity  of  Briftol.  Radiated  and  fibrous  celd^ 
tine  diftier  from  the  above  in  their  ftrudure  merely.  Com* 
pa^  celeftine  has  a  fnow- white  or  yellow  ifli^white  grey  or 
brown  colour,  and  fometimes  an  ochre-yellow. 

It  occurs  in  fpheroidal  or  kidney-fliaped  mafies,  imbedded 
in  marly  chy  with  ^pfum,  at  Montmartre  near  Paris,  and 
is  faid  to  form  a  whole  bed  in  Champagne :  its  colour  is 
derived  from  the  oxyd  of  iron.  Its  fpecific  gravity  is  $^59^* 
It  confifts  of 


Sulphate  of  ftrontian 
Carbonate  of  lime 
Oxyd  of  iron 


.    91.42 

-      8-33 
0.25 


All  the  varieties  of  celeftine  melt  before  the  blow-pipe 
into  a  white  friable  enamel,  without  fenfibly  tinging  thft 
flame.  After  a  fliort  expofure  to  heat  it  becomes  opaque> 
and  has  then  acquired  a  fliightly  cauftic  and  acrid  fbvonr, 
very  different  fcom  that  which  heavy  fpar  acquires  by  a 
fimilar  treatment. 

Strontian,  in  Gtc^raphy^  a  village  of  Scotland,  in 
Argylefliire,  en  Loch  Sunart,  celebrated  for  a  new  fpecies 
of  toffil,  called  <*  Strontites."  It  is  in.  the  vicinity  of 
lead^mines,  and  inhabited  by  miners.  N.  lat«  ^6'  40^.  W, 
long.  5°  38'. 

STROOM  Rock,  a  rocky  .ifland  in  the  ftrait  of  Sunda; 
S.  lat.  5°  51'.     E-  long.  105°  s^. 

STROP,  in  a  Ship.     See  Strai*. 

STROPHADES,  in  Aneieni  Gecgra^^  two  iflatlds  of 
the  Ionian  £ea,  400  ftadia  from  the  coaft  of  PeloponnefuA 
eiver^againft  and  weft  of  YpariiTa,  according  to  StralxH 
Usee  mytbobgifta  ptece  the  Harpiea. 

STRO. 
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STROPH  ANTHUS,  in  Btaany,  wae  fo  named  by  the 
dittinguinied  Fwnch  botanift  M.  DecandoUe,  who  having 
been  driven  from  his  high  iituation  in  the  univerfity  ot 
MoRtpellier,  by  Ae  iate  perfecution  of  the  Proteftants,  is 
now  about  fettling  at  Geneva,  in  a  botanical  profefforfliip, 
founded  on  purpofe,  by  his  grateful  country.  The  above 
name  is  compounded  of  rf>^f>  from  rfi^w»  to  tvotfif  and 
avdocy  a  fio^ofer^  alluding  to  the  twilled  fegments  of  its  co- 
rolla.— Decand.  Ann.  du  Muf.  v.  i.  408.  Brown.  Tr.  of 
Wern.  Soc.  v.  i.  72.  Sims  and  Kon.  Ann.  of  Bot. 
r.  2.  177. — Clafs  and  order,  Pentandria  Monogynia,  Nat. 
Ord.  CorUort£t  Linn,     jipoctnes^  Juff.  Brown. 

Gen.  Ch.  Cal^  Perianth  inferior,  of  one  leaf,  in  live 
deep,  ovate-oblong»  acute  fegments.  Cor.  of  one  petal, 
funnel-fhaped ;  crowned  in  the  throat  with  ten  undivided 
fcalet ;  limb  in.  five  fegments,  each  terminating  in  a  very 
long,  taper,  more  or  lefs  contorted,  point.  Nedary  of 
five  fcalet  below  the  germen.  ^/om. '  Filaments  five,  awl- 
(haped,  (hort,  inferted  into  the  middle  of  the  tube ;  anthers 
ere£iv  convelrging,  arrow-ihaped,  pointed  or  awned.  Pift. 
Germen  of  two  lobes ;  ftyle  fimple,  thread-fhaped,  dilated 
upwards ;  ftigma  nearly  cylindrical.     Peric.  Follicles  ? 

EiT.  Ch.  Corolla  funnel-fliaped,  with  ten  undivided 
fcales  in  the  tube ;  fegments  of  the  limb  with  very  long  tails. 
Nedary  of  five  fcales  below  the  germen.     Follicles .... 

Obf.  This  genus,  according  to  the  ailthors  cited,  differs 
from  Nenum  in  the  long  appendages  to  its  corolla,  as  well 
as  in  the  ten  undivided^  not  torn,  fcales  which  crown  the 
tube,  and  the  prefence  of  glands  below  the  germen.  EcUtet 
differs  firom  both  in  having  no  fcales  in  the  tube  or  throat  of 
the  corolla.  Four  fpecies  are  defcribed,  all  tropical  flirubs, 
of  a  flender  trailing  habit,  with  oppofite,  fimple,  undivided 
leaves^  The  Jhwers  are  Angular  and  very  handfome,  on 
ihort,  moftly  aggregate  or  tufted,  flower-ftalks.  They  are 
figured  by  DecandoUe  in  the  Annates  du  Mufeum ;  and  his 
eifay,  with  the  figures,  is  copied  in  a  periodical  French 
work,  entitled  Bmletin  des  Sciences,  not  at  prefent  within 
our  reach.     The  fpecies  are  thus  diftinguiffied. 

1.  S.  farmeniofiu.  Decand.  n.  i.— -Smooth,  trailing. 
Flowers  aggregate,  terminal  and  lateral,  accompanying  the 
leaves.     Coroua  nearly  bell-fliapedv     Anthers  with  elon- 

Sited  capillary  points. — Gathered  at  Sierra  Leone,  by  the 
te  Mr.  Smeatntnan,  as  well  as  by  Dr.  Afzelius.  The 
hrancbu  are  very  lon^,  round,  fmooth,  purplifh,  fomewhat 
warty,  flowering  copioufly  about  their  extremities.  Leavet 
ftalked,  ovate,  pointed,  entire,  quite  fmooth,  two  or  three 
inches,  perhaps  more,  in  length ;  paler  beneath.  Flovfers 
chiefly  lateral,  in  fliort,  forked,  oppofite  tufts.  CoroUa 
(if  we  rightly  recollefl  a  drawing  once  in  the  pofleflion  of 
fir  Jofeph  Banks)  white,  beautifully  fpotted  virith  purple ; 
its  tube  is  wide,  above  an  inch  long ;  the  taper  appendages 
to  its  limb  four  times  that  length,  not  evidently  fpiral  in 
our  dried  fpecimens,  except  in  the  bud.  The  fcales  which 
crown  the  tube  have  alfo  long  taper  points. 

2.  S.  hmrifoBut.  Decand.  n.  2.  —  <<  Smooth.  Leaves 
oppofite  or  temate.  Flowers  aggregate,  terminal,  coming 
after  the  leaves.  Anthers  with  ekngated  capillary  points.*' 
•—Found  by  Mr.  Smeathman  at  Sierra  Leone. 

3.  S  dkbotomut*  Decand.  n.  3.  (Echites  caudata; 
Linn.  Mant.  52.  Willd.  Sp.  PI.  v.  i.  1240.  Burm. 
Ind.  68.  t.  26.)  — Smooth.  Branches  forked.  Leaves 
pointed.  Tube  of  the  coroUa  cvUndncal,  thnce  as  long  at 
the  calyx.  Anthers  with  very  long  linear  points. — ^Native 
of  Java,  in  elevated  fituations.  The  Malay  name  is  Man^ 
goewmg.  The  ifem  is  (hrubby,  ftriated,  tJirowing  out  long, 
Pender,  fmooth*  twining  branches.  Leaott  on  (hortiSi 
ftalks,  elliptical  with  a  mort  point,  eatiiti  quite  foMOth, 
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three  or  four  inches  long.  Flovter-fiMx  from  the  forks  of 
the  branches,  bearing  three  or  four  largre,  fmooth,  yeU 
lowifh  or  tawny  Jhwers.  Segments  of  the  calyx  lanceolate, 
taper>pointed.  'Tube  of  the  coroUa  near  an  inch  long  ;  tails 
of  the  limb  three  inches,  obtufe,  flat,  not  fpiral  after  the 
flower  is  expanded.  Burmann's  figure  reprefents  them 
much  too  (harp.  The  points  of  the  anthers  feem  to  be  near 
an  inch  long,  linear  and  membranous,  cohering  in  the  form 
of  a  flender  tube. 

4.  S.  hij^dui.  Decand.  n.  4. — ^Very  briftly.  Tube  of 
the, corolla  cylindrical,  half  as  long  as  the  calyx.  Anthers 
acute,  without  points. — Gathered  by  Mr.  Smeathman  at 
Sierra  Leone.  Every  part  of  this  plant,  even  the  calyxf  is 
rough  with  tawny  briftly  hairs.  The  corolla  is  downy ;  its 
very  long  and  peculiarly  flender  tails  hairy  at  the  back. 
Leaves  effiptical,  pointed ;  their  ribs  and  veins  fringed  vrith 
long  deprelTed  hairs.  Flower-^alks  cymofe,  forked,  with 
long,  lanceolate,  obtufe  hraffeas.  Segrments  of  the  calyx 
lanceolate,  as  long  as  the  whole  corolla  except  its  tails, 
which  are  five  or  fix  times  as  long,  meafuring  about  four 
inches.  The  Jlower-hud  refembles  a  long  flender  hairy 
piftil,  nor  have  the  tails,  even  in  that  fiate,  much  of  a  fpir^ 
afpe6^.  Nothing  has  been  obferved  of  the  fruit  of  this  or 
any  other  fpecies*  There  being  two  feparate  germenSf  as  in 
fo  many  of  this  natural  order ;  and  the  clofe  affinity  of  this 
fine  genus  to  Nerhan  and  Edntes^  leave  little  doubt  of  its 
feed-^eljels  being  fimilar  to  their's. 

SIIR^OPHE,  in  the  Greek  and  Latin  Poetry^  a  ftanza, 
or  certain  number  of  verfes,  including  a  perfeA  fenfe; 
fucceeded  by  another,  confifting  of  the  fame  number  and 
meafure  of  verfes,  and  in  the  (amt  difpofition  and  rhythmus, 
called  anti/lropbe* 

What  the  couplet  is  in  fongrs,  and  the  ftanza  in  epic 
poetry,  ftrophe  is  in  odes. 

The  word  is  Greek,  rfo^fi,  formed  fiK>m  r|if«>  /  hurn; 
becaufe  at  the  end  of  the  ftrophe,  the  fame  meaAires  returned 
again;  or  rather,  as  the  term  related  principally  to  the 
mufic  or  dancing,  becaufe,  at  firft  coming  in,  the  chorus, 
or  the  dancers,  turned  to  the  left  |  and,  that  meafure  aodedy 
they  turned  back  again  to  the  right. 

STROPHIARIUS,  among  the  Romans,  a  perfon  who 
prepared  and  made  the  firophia.     See  Strophium. 

STROPH lOLUM,  in  Botany  and  Fegetablc  PMM^^ 
a  little  curved  appendage,  as  the  name  imports,  to  tne  fear 
or  bafe  of  fome  finds.  It  is  either  of  a  fungous,  glandular, 
or  callous  nature,  and  may  be  found  in  Afarwm^  Gierto* 
t.  14;  but  efpecially  in  feveral  papilionaceous  genera,  as 
Ukx^  Spartiumj  Boffissh  and  Pktylohium.  'Die  elaftic 
tunic  of  the  feeds  in  OxaUs  has  been  miftaken  for  a  Stro^ 
phiolum  by  fome  botanifb. 

STROPHIUM,  among  the  Romans,  a  fliort  fwath  or 
band,  by  which  the  ^oung  women  kept  dovni  the  fwelliog 
of  their  breafts. 

Strophium  was  likewife  a  bandage  for  the  head,  nude 
of  two  or  three  garlands  of  flowers  tied  together. 

STROPHULUS,  m  MeiEcine.    See  Infants. 

STROPPEN,  in  Geography^  a  town  of  Silefia,  in  the 
principality  of  Oels ;  24  miles  W.N.  W.  of  Gels.  N.  lau 
51°  22'.    £.  long.  16'' 49^. 

STROPPO,  a  town  of  France,  in  the  department  of  the 
Stura;  13  miles  S.W.  of  Saluzzo. 

STROPPUS,  among  the  Romans,  the  thoog  witk 
which  the  oars  were  tied  to  the  fcalmus. 

^ROTH»  Frederic  Andrew*  in  Biofr^by^  a  Gcr* 
man  writer,  was  bom  at  Triebfee,  in  Swedifh  Pomenuiia^ 
in  the  year  1750 }  and  became  firft  redor  of  the  iichool  ef 
Qutdlinburgi  and  afterwards  had  the  fame  office  ia  that  «f 

Gotka, 
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Gotha.  He  was  the  editor  and  tnmflator  from  the  Greek 
hito  German  of  the  works  of  feveral  ancient  authors ;  and  a 
contributor  to  the  German  critical  journals,  particularly  thofe 
of  Helmftadt  and  Halle.  He  died,  at  an  early  aee,  in  the 
^ar  1785.  Among  his  works  are  enumerated  the  fol- 
lowing: viz.  <<  Chreftomathia  Latina,  &c."  Quedlin.  1775, 
Svc;  "  Chreftomathia  Gracca,  &c.*'  ibid.  1775,  8vo. ; 
«  Eufcbii  H.  E.  lib.  x.  et,  &c.  Vit.  Conftantin.  lib.  iv. 
&c."  Hal.  I779»  S^^- »  "  Xenophontis  Mem.  Socr., 
Gracce,"  Gothac,  1780,  8vo. ;  "  T*  Livii  Opcr.  Pentas  I., 
&c.*'  Lipf.  1780;  "  Pentas  11."  Gothac,  1782,  8vo. ; 
•«  Theocriti  Idyllia  Grzce,  &c."  ibid.  1782,  4to. ; 
*• -ffigyptiaca,  &c.''  pars  i.  Gothac,  1782,  pars  ii.  ibid. 
17839  8vo.     Gen.  Biog. 

STROUD,  in  Geography ^  a  river  of  England,  which 
runs  into  the  Seyem,  5  nules  S.  of  Gloucefter. 

Stroud,  a  market-town  in  the  hundred  of  Biiley,  and 
county  of  Gloucefter,  England,  is  fituated  10  miles  fouth 
from  Gloucefter,  and  102  miles  weft  from  London,  on  the 
ridffe  of  a  declirity  near  the  confluence  of  the  river  Frome 
and  the  Slade-water;  and  may  be  confidered  as  the  centre 
of  the  clothing  manufacture  in  this  part  of  the  country. 
AM  the  furrounding  vallies  exhibit  a  continued  range  of  vil- 
lages, or  houfes,  inhabited  by  perfons  engaged  in  that  art. 
Tliough  the  fcenery  of  this  diftrid  is  beautiful,  yet  the 
fteep  afcent,  and  irregularity  of  the  ground,  render  the 
roads  fatiguing  to  the  traveller.  At  the  time  of  the 
Domefday  furvey,  this  manor  appears  to  have  been  compre- 
iiended  in  the  adjoining  parifh  of  Bifley :  it  now  belongs  to 
Peter  Wathen,  efq.  The  church,  which  confifts  of  a  nave, 
chancel,  and  fide  aiflest  with  a  tower  and  fpire  at  the  weft 
end,  has  been  ereded  and  repaired  at  difi*erent  periods.  An 
endowed  free-fchool,  and  feveral  charity-fchools  fupported 
ky  fubfcription,  have  been  eftablifhed  here.  The  inhabitants 
of  this  pariih,  as  returned  to  parliament  in  the  year  181 1, 
amounted  to  5321;  the  number  of  houfes  to  11 84.  A 
weekly  market  is  held  on  Fridays,  and  two  fairs  annually. 
John  Canton,  an  ingenious  natural  philofopher  and  mathe- 
matician  of  the  laft  century,  was  born  at  Stroud  in  the 
year  1718. — Beauties  of  England  and  Wales,  vol.  v.  by 
J.  Bntton  and  E.  W.  Brayley. 

Stroud's  Bay^  a  bay  on  the  north-weft  coaft  of,  Bar- 
badoes ;  4  miles  N-  of  Speight's  Town. 

STROUDS,  a  town  of  America,  in  the  road  from 
L.ezington  in  Kentucky  to  Virginia;  17  miles  N.E.  of 
JLexington. 

STROUDSBURG,  a  town  of  Pennfylvania,  in  Wayne 
county ;  80  miles  N.  of  Philadelphia. 

STROUD-W ATE  R.    See  STR0UD,>/r/i,  and  Casco 

STROYL,  in  jigricuUurif  a  term  applied  to  couch,  or 
other  weeds ;  or  the  roots  of  weeds  either  harrow^  or  raJ^ed 
vp  upon  the  land.  * 

STROZZI,  Tito  Vespasiano,  in  Biography ^  a  Latin 
poet  of  the  icth  century,  belonging  to  the  famous  Floren* 
tine  family  ot  that  name.  He  was  one  of  four  fons,  whofe 
father  caufed  them  to  be  well  inftru£ied  in  public  literature. 
Tito  ftudied  in  poetry  and  eloquence  under  Guarino,  at 
Verona.  He  married  in  1470,  and  was  made  a  cavalier  by 
duke  Borfo.  He  fuftained  fome  coniiderable  offices  at  Fer. 
rara^  and  was  employed  as  the  ambafTador  of  duke  Her- 
cules  at  the  papal  and  other  courts.  His  death  is  faid  to 
have  occurred  in  1505.  He  wrote  many  Latin  poems, 
amorous,  ferious,  and  latirical ;  and  having  planned  a  long 
poem  in  praife  of  duke  Borfo,  he  wrote  ten  books,  but  did 
not  live  to  6ni(h  it.  Aldus  printed  a  col1e6lion  of  his  pro. 
dodions,  but  many  more  were  left  in  MS.    As  an  author 
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he  difplayed  a  degree  of  facility  and  elegance»  which  was 
not  common  fo  foon  after  the  revival  of  literature. 

Strozzi,  Ercole,  fon  of  the  former,  who  was  occupied, 
like  his  father,  in  the  magiftracy  of  Ferrara,  but  excelk4 
him  in  the  province  of  literature.  He  is  highly  commended 
by  Caliagmni,  in  his  funeral  oration,  as  an  admirable  writer 
in  profe  and  verfe,  both  in  Latin  and  Italian  ;  and  in  Greek 
alfo  he  wrote  a  poem  on  the  war  of  the  Giants,  which  hap* 
pily  imitated  the  ftyle  of  Homer.  His  moral  qualities 
were  much  efteeaoed,  and  he  was  the  diftinguiflied  patron  of 
literature  and  merit.  Duke  Hercules  I.,  who  was  much 
attached  to  theatrical  fpe£tacles,  employed  Strozzi  in  plan* 
ning  them.  He  was  like  wife  the  intimate  friend  of  cardinal 
Bembo.  Having  married  a  lady,  named  Barbara  Torellaf 
to  whom  a  per^n  of  high  rank  was  attached,  the  difap- 
pointed  lover  caufed  him  to  be  afl'aflinated,  in  1508,  with 
circumftances  of  peculiar  aggravation.  His  Latin  poems 
are  reckoned  among  the  moft  elegant  of  that  period.  They 
were  printed,  together  with  thoft  of  his  father,  at  Venice 
in  1 5 13,  and  at  Paris  in  1530.    Tirabofchi.    Geb.  Biog. 

Strozzi,  Filippo,  a  Florentine  of  an  ancient  and  opulent 
family,  and  one  of  the  richeft  citizens  of  Florence,  in  the 
early  part  of  the  i6th  century,  became  related,  by  his 
marriage  with  Clarice,  the  niece  of  pope  Leo  X.,  to  the 
family  of  Medici ;  but  by  his  attachment  to  the  ancient  re- 
publican conftitution  of  Florence,  he  could  not  acquiefce  ia 
the  arbitrary  government  of  that  houfe.  After  the  death  of 
pope  Clement  VII.,  when  the  fovereignty  was  poffeffed  by 
duke  Alexander  de  Medici,  he  joined  the  party  who  aimed 
at  reftoring  a  free  government.  Failing  to  obtain  fupport 
from  the  emperor  Charles  V.,  he  attempted  to  engage  Lo- 
renzo de  Medici  in  a  confpiracy  for  affaffinatin^  Alexander. 
Lorenzo  objeAing  to  his  propofal,  that  if  it  failed,  his  pro- 
perty would  be  confifcated,  and  the  honour  of  his  two 
daughters  endangered,  Filippo  promifed,  in  cafe  of  failure,' 
to  marry  them  to  two  of  his  own  fons.  When  Lorenzo,  in 
confequence  of  the  deed,  fled  from  Florence,  this  promife 
was  fulfilled.  In  order  to  refift  the  eftablifhment  of  Cofmo, 
as  Alexander's  fucceffor,  Strozzi  put  himfelf  at  the  head  of 
a  body  of  troops  ;  but  being  defeated  in  the  battle  of  Ma-' 
rone,  he  was  made  prifoner.  Dreading  the  torture,  of 
which  he  was  apprehenlive  for  not  difclofing  his  accomplices, 
he  determined  to  anticipate  the  trial  by  fuicide.  Some  far, 
that  he  had  once  endured  the  torture  with  great  firmnels. 
A  poinard  having  been  negligently  left  in  his  apartment, 
he  made  ufe  of  it  to  write  upon  the  mantle-piece  the  line- 
from  Virgil, 

<<  Exoriare  aliquis  noftris  ex  oflibus  ultor  1" 

and  then  pierced  his  brea:ft.  In  his  teftament,  he  charged 
his  children  to  remove  his  bones  from  the  place  of  their  in-' 
terment  at  Florence  to  Venice,  that,  after  his  deatii,  they 
might  be  depofited  in  a  free  country.  He  died  in  1538. 
Strozzi  poiTeiFed  the  higheft  dignities  at  Florence,  without 
pride  or  oftentation ;  and  fo  much  was  he  attached  to  re- 
publican equality,  that  he  was  oifended  by  being  called 
"  Meffire,*'  inftead  of  Philip.  "  I  am,**  he  would  fay, 
**  neither  an  advocate  nor  a  cavalier,  but  fimple  Filippo^ 
the  fon  of  a  merchant."  His  fons,  removing  to  France, 
engaged  in  the  king's  fervice,  againft  Charles  V.,.  the  patron 
of  the  Medici.  One  of  them  became  a  marihal  of  Kance, 
and  was  fucceeded  in  the  poft  by  his  fon.  Bayle.  Gen. 
Biog. 

STRUCHIUM,  in  Botany,  a  name  adopted  by  Browne,, 
we  cannot  tell  with  what  intention.  See  Et»ulia,  and. 
Sparoakophorus. 

STRUCTURE,  in  jinhtUBurt.    Sec  Building. 

Strvcturs 
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Structurb  ofMineraht  in  Msmrabgyy  if  one  of  the  moil 
importaRt  external '  charaders  of  niSneralB.  Strudure  is 
defined  by  Brongniart  tp  confift  in  the  arrangement  of  the 
integrant  molecules  of  a  mineral ;  this  arrangement  may  be 
more  or  lefa  regular ;  it  exifts  in  the  fkone  in  whatever 
fragments  it  may  be  broken.  (Traits  Eltoentaire  de 
Mineralogrie« }  The  principal  moditications  of  ilrudure  are» 
according  to  the  French  mineralogies,  cither  laminar,  lamel- 
lar, ftratiform,  foliated,  fibrous,  radiated,  or  compa6k.  Of 
thefe,  the  flratiform  more  properly  belongs -to  rocks. 

The  laminar  ftrnfiure  confiils  of  larger  laminae,  or  planes : 
it  is  by  obfcrving  the  inclination  of  thefe  planes  to  each 
other,  that  the  primitive  form  of  the  cryftai  is  difcovcred. 
Werner  calls  the  direftion  in  which  the  planes  feparate,  the 
cleavage. 

The  lamellar  ftruAure  prefents  (mailer  laminx,  difperfed 
in  different  dire6lion8,  as  in  ftatuary  marble. 

The  foliated  firufture  prefents  thin  feparable  layers,  as 
in  flate. 

The  fibrous  confifls  of  minute  parallel  fibres,  as  in  fibrous 
gypfum. 

The  radiated  confifta  of  diverging  fibres,  as  in  mefo* 

The  compaft  prefents  no  diflinguiihable  feparation  into 
parts«  as  in  jafper. 

,  Mr*  Aikni  defines  JtruSure  **  to  be  that  divifion  of  a 
whole  into  fmaller  aggregates,  which  has  been  made  by 
Nature  according  to  general  laws;''  and  fraSurc  to  be 
«  the  cafual  diviuon  of  a  whole  into  fragments.''  Thefe 
charafters  have  been  improperly  confounded  by  the  Wer- 
Qierian  mineralogifts,  but  are  ettentially  different :  the  frac- 
ture may  vary  according  to  the  ftrength  of  the  ftroke  by 
which  it  is  produced ;  the  ftrudure  is  an  invariable  cha- 
raAer.  The  ftmdure  of  minerals  is  either  perfedly  cryf- 
talline,  imperfedly  cryftalline,  or  promifcuous.  The  cryf- 
talline  ftrudure  confifts  in  the  regular  arrangement  of  the 
particles  of  a  mineral  into  definite  fymmetrical  forms.  (See 
Crystal*)  Every  perfeAly  cryftallized  mineral  has  pa- 
rallel planes  of  fedion  in  three  or  more  diredions.  Thefe 
planes  of  fe^on  are  by  fome  mineralogifts  denominated  the 
joiotB.  In  fome  minerals  thefe  joints  a]%  (b  open,  that  a 
flight  blow  wiU  caufe  a  feparation  of  the  parts  mto  regular 
fragments.  In  other  minerals  the  joints  are  concealed,  and 
the  planes  adhere  fo  firmly,  that  a  fradure  will  take  place 
in  an  oblique  direction  to  that  of  the  planes,  of  which  rock- 
cryftal  is  an  example.  The  joints  in  one  dirediop  nuy 
often  be  eafily  deteded,  but  may  be  concealed  in  another, 
of  which  we  have  an  inftance  in  the  topaz.  In  maifive 
fpecimens,  the  exiftence  of  parallel  joints  is  the  only  indir- 
cation  of  a  cryftalline  ftrudure.  In  tranfparent  mmerals, 
the  dir^dion  of  the  joints  may  often  be  detefted  by  turning 
the  mineral  flowly  round  in  a  very  ftrong  light ;  the  in- 
ternal reflexions  fhewing  the  furface  of  the  planes  of 
fedion.  When  this  fails,  heating  the  mineral,  or  a  portion 
of  it,  red-hot,  and  allowing  it  to  cool  gradually,  will  often 
open  the  joints. 

The  imperfe£Uy  cryftalline  ftruAure,  includes  all  the 
varieties  of  form  in  which  a  tendency  to  cryftalhne  ar- 
rangement can  be  perceived*  The  firn  deviation  from  a 
regular  cryftalline  ftrudure,  is  where  the  joints  are  more  or 
lets  curved;  this  is  fometimes  connected  with  a  regular 
external  form,  as  in  the  fpheroidal  diamond,  and  in  pear  fpar ; 
and  fometimes  occurs  mafiive,  as  in  curved  lamellar  hyeavy 
fpar.  The  next  deviation  is  where  the  lamina  are  long 
and  thin,  more  or  lefs  refembling  the  blade  of  a  knife,  and 
have  often  a.  iharp  edge  on  one  fide*    Thefe  blade-fluped 
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lamias  are  rarely  parallel*  but  generally  crofs,  at  in  common 
hornblende  and  cyanite. 

The  laft  variety  of  ftnsdure  paffes  into  the  fibrous,  in 
which  the  fibres  are  either  parallel  or  radiated ;  when  radia- 
ting on  one  fide,  tbey  are  caHed/c^iform  ;  when  diverging 
in  oppofite  (\6sz^  ft^ciculated ;  and  when  diverging  on  an 
^dt9^JlelUaed* 

In  fome  cafes,  two  diftind  modes  of  ftrudure  are  com- 
bined, a  mineral  prefenting  a  fibrous  ftrudure  in  one  direct 
tion,  and  a  lamellar  ftrudure  in  anotlier. 

The  promifcuous  ftrudure  confifts  of  diftind  concretions, 
forming  a  mafs,  either  by  means  of  a  fmall  proportion  of 
cement,  or  by  a  flight  degree  of  mutual  cohefion.  It  may 
confift  of  globular  concretions,  as  in  roe-ftone  and  oolite,  or 
of  granular  concretions,  as  in  fand-ftones.  The  granular 
concretions  may  be  fo  fmall,  as  to  be  imperceptible  without 
the  aid  of  a  lens.  When  no  diftindion  of  parts  is  vifible  in 
a  mineral,  it  is  faid  to  be  compad. 

Structure  of  Roch,  in  Geology^  denotes  the  mode  of 
aggregation  of  the  mafles  of  which  rocks  are  compofed: 
the  external  ftrudure  may  be  gratified,  fchiftofe,  tabular, 
columnar,  or  globular.  The  internal  ftrud^ure  denotes 
the  mode  of  aggregation  of  the  fubftances  of  which  the 
larger  maffes  are  compofed,  and  may  be  porphyritic,  gra- 
nitic, amygdaloidal,  or  conglomerated,  &c.  See  Rocks, 
and  Strata* 

Structure  of  the  Earth.     See  System. 

STRUENSEE,  John  Frederic,  in  Biography^  was  the 
fon  of  a  clergyman  of  Halle,  in  Saxony,  and  bom  at  HaUe 
in  1737*  At  an  early  age  he  manifefted  very  promifing 
talents,  and  devoted  himfetf  to  the  ftudy  of  medicine  ;  ana 
having  taken  his  degree  of  do^or  in  17579  he  removed  to 
Altona;  and  there  obtained  extenfive  medical  praftice* 
Befides  the  acquaintance  he  formed  with  two  perfons,  tws« 
count  Von  Ranzau  Afchberg  and  count  Brandt,  conneded 
with  his  fubfequent  fate,  he  acquired  alfo,  in  the  courie  of 
his  pradUce,  the  friend/hip  of  the  widow  of  the  chief  marihal 
of  the  court  to  Frederic  V. ;  and  thus  was  honoured  with 
an  appointment,  in  1768,  to  be  one  of  the  phyficians  of  the 
king,  whom  he  accompanied  in  his  tour  to  Germany, 
France,  and  England.  Soon  after  the  marriage  of  Chnf- 
tian  VII.  with  Matilda,  the  Engliih  princefs*  an  open 
rupture  fucceeded  a  coolnefs  that  was  obferved  to  fubfift 
between  this  prince  and  the  queen.  The  queen-<iowager 
availed  herfelf  of  this  circumftance,  with  a  view  of  recover- 
ing her  loft  influence.  The  mifunderftanding  between  the 
two  f^ueens  was  increafed  on  the  birth  of  the  crown<>prtDce ; 
nor  did  the  king's  tour  contribute  to  leffen  his  indifferenoe 
towards  his  confort.  On  his  return,  the  difcontent  was 
manifefted  more  openly  and  decifively ;  and  divided  tbt 
nation  into  two  parties.  The  moft  numerous  party  was 
fupported^by  the  minifter  and  the  principal  officen  of 
ftate ;  and  at  the  head  of  it  was  count  Helk,  the  king's 
&vourite.  The  queen-dowager  had  her  partisans  at  Fne- 
denfburg;  and  fome  young  perfons,  who  had  neither  in* 
fluence  nor  property,  took  part  with  Matilda,  and  enter- 
tained hopes  that,  on  account  of  her  youth,  beauty,  and 
engaging  manners,  a  feconciiiation  might  be  effeded  be- 
tween her  and  the  king.  The  young  queen,  however^ 
well  knowing  that  thefe  friends  had  no  experience  in  court- 
intrigues,  formed  her  own  plan  ;  and  determined  to  oaake 
every  poflible  effort  for  depriving  count  Hoik  of  the  royal 
favour,  and  thus  of  regaining  the  confidence  of  the  king* 
Hoik,  for  his  own  fecurity,  endeavoured  to  widen  t& 
breach  between  the  royal  pair ;  and  conceiving  that 
Struenfee  hated  the  queen  as  much  as  he  himfelf  £d,  he 
perfuaded  his  royal  mafter  to  take  Struenfee  with  \ubb^ 
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whenever  he  vifited  the  queen.    But,  contrary  to  Hoik's 
expe6Ution89   the   kin^  became   attached   to   Struenfee; 
and  the  queen»  remarking  this  change,  became  gradually 
iimiliarized  to  his  company ;  and  her  averfion  to  him  was 
fucceeded  by  an  admiration  of  his  talentSy  his  wit,  and  his 
extenfive  knowledge.     The  crown-prince  bein^    at    this 
time  inoculated  for  the  fmall-poz,  under  the  fupenntendance 
of  Struenfee,  the  queen  informed  him,  that,  in  recompence 
of  his  fenrices,  he  (hould  be  entrufted  with  the   prince's 
education.     Struenfee  having  fucceeded  in  the  operation^ 
was  made  a  counfellor  of  conference,  with  a  falary  of  1500 
dollars,  and  appointed  reader  to  the  king  and  queen.     This 
new  favourite  fucceeded  in  his  endeavours  for  producing  a 
complete  reconciliation  between  the  king  and  his  royal 
confort ;  which  was  followed  by  an  indifiPerence,  on  the 
part  of  the  former,  towards  Hoik.     Bernftorf,  the  minifter, 
became  jealous  of  Struenfee,  and  attempted,  thoueh  un* 
fuccefsfuUy,  to  undermine  the  confidence  repofed  in  him 
by  the  kin^  and  queen.     Soon  after,  the  court  made  a  tour 
to  Schlefwic ;  and  the  heads  of  the  different  parties  compofed 
the  royal  fuite.     The  queen  behaved  to  both  parties  m  the 
fame  courteous  manner.     Brandt  fucceeded  Hoik  in  the 
king's  favour  and  confidence  ;  but  Bernftorf,  though  mor- 
tified by  the  lofs  of  his  influence  over  the  king,  declined 
making  a  voluntary  refignation.     His  fate,  however,  was 
foon  determined,  and  intimation  was  given  him  that  his 
ienrices  were  no  longer  neceffary.     The  remaining  m,embers 
of  government  were  difmiffed,  and  the  adminiftration  was 
formed  by  the  friends  of  the  queen  and  of  Struenfee.     Dur- 
ing thefe  events,  the  queen-dowager  remained  at  Friedenf- 
hurgf  vratching  their  progrefs,  and  condoling  with  the  dif- 
carded  minifters.     The  queen  at  length  obtained  a  com- 
plete triumph.     The  king  behaved  to  her  with  the  affec- 
tionate tendernefs  which  her  amiable  qualities  deferved  $  and 
Struenfee  poffefTed  her  confidence,  and  employed  all  poilible 
means  to  retain  it.     The  king,  naturally  of  a  w«ak  mind^ 
was  fecluded  from  fociety  by  Struenfee }  and  Brandt  was 
commiffioned  to  keep  him  conftantly  occupied  with  amufe- 
ments.     The  king  was  gratified  by  this  mode  of  life ;  the 
influence  of  Struenfee  was  augmented ;  and  he  at  length 
aocompliflied  his  main  objed,  which  was  that  of  preventmg 
Us  majefty  from  perfonally  tranfa£king  any  bufinefs  with  his 
minifters.     In  procefs  of  time,  or  towards  the  clofe  of  the 
year  1770,  a  circumftance  occurred,  which  ferved  to  place 
unlioiited  power  in  the  hands  of  the  young  queen  and  her 
ninifters.     Struenfee  neglefted  no  means  to  increafe  his 
power  ;  and  in  order  to  retain  it  the  more  fecurely,  he  pre- 
vailed on  the  queen  to  commit  to  his  management  the  whole 
bufinefs  of  the  cabinet.     In  confequence  of  this  meafure^ 
the  whole  form  of  the  government  was  new-modelled  ;  and 
public  bufinefs  was  tranfa£^ed  in  the  king's  name,  by  thofe 
immediately  around  him.  But  Struenfee's  paramount  power 
waa  of  no  long  duration.     His  boldnefs,  approaching  to 
the  higheft  deme  of  infolence,  degenerated  into  timidity, 
when  any  of  his  meafures  were  oppofed ;   and  though  he 
tonduded  foreign  affairs  according  to  the  principks  of 
found  policy,  his  internal  admmiftration,  perverted  by  ava- 
rice  or  ambition,   did   not  anfwer  the  purpofe  intended. 
The  various  meafures  which  he  proje6ied  for  the  improve- 
ment of  the  government  and  country,  and  which  our  limits 
will  not  allow  us  to  detail,  excited  difguft  and  diffatisfac- 
tion  amongft  perfons  of  every  rank  and  condition,  from  the 
higheft  to  the  loweft.    Struenfee,  however,  was  indefatigable 
in  the  complicated  duties  of  his  office,  and  feduloufly  atten- 
tive to  the  education  of  the  crown-prince.     Two  of  his 
Inrothers  were  advanced  to  ftations  ot  importance;   one  in 
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the  new  college  of  financej  and  the  other  in  the  department 
of  war.     Brandt,  Berger  the  phyfidan,  and  other  confiden- 
tial perfons,  remained  conftanUy  near  the  king's  perfon»  nor 
were  any  others,  fufpe£led  to  be  adverfe  to  the  exifting 
order  of  things,  permitted  to  have  any  intercourfe  with 
him ;  fo  that  his  indifference  to  public  bufinefs  gradually 
increafed,  and  his  capacity  for  conduftine  it  diminiflied* 
In  July  177 1,  the  queen  was  delivered  of  a  princefs  |  amd 
as  flie  knew  the  furmifes,  originating  at  Friedenfturg,  that 
were  circulated  on  this  occafion,  file  was  not  unapprehenfive 
that  they  might  ferve  ais  pretences  to  wreft  from  her  the 
power  which  flie  had  acquired.     She  was  unfortunately 
dependent  on  Struenfee,  who,  by  the  abufe  of  his  powert 
had  become  an  obje6l  of  deteftation.     Not  content  with 
being  enrolled  in  the  lift  of  the  Spanifh  nobility,  and  being 
created  count,  he  invented  a  new  title,  or  that  of  private 
counfellor  of  the  cabinet,  and  with  this  he  acquired  a  decree 
of  power  which  had  never  been  enjoyed  before  by  any  minifter 
of  Denmark.     In  fad,  it  was  this  ambitious  minifter's  aim 
to  annihilate  the  royal  authority ;   and  in  the  circumftanoet 
then  exifting,  and  under  the  protedion  of  the  queen,  if  he 
had  conduded  himfelf  with  more  prudence*  he  would  have 
defeated  the  machinations  of  thofe  who  were  meditating  hia 
ruin.     His  friends,  probably  forefeeing  his  fall*  became  cool 
and  indifferent ;  and  the  people  in  general*  while  they  de« 
fpifed  his  power,  execrated  ms  name*     A  fpirit  of  difcon- 
tent  pervaded  all  ranks ;  the  failors  and  the  foldiers  com* 
plained  of  his  condud ;  and  the  populace  joined  the  mal- 
contents in  their  oppofition  and  niurmurs.     The  diffatif* 
fadion  and  tumult  that  prevailed  increafed  Struenfee's  timi- 
dity :  his  meafures  were  indecifive,  and  his  fituation  became 
every  day  more  dangerous.     The  Britifli  minifter,  aduated 
by  a  refpeA  far  the  young  queen,  endeavoured  to  haften  hia 
removal  from  power,  2md  he  hirafelf  wiflied  for  a  releafe* 
Accordingly  he  offered  him  a  fum  of  money  to  enable  him 
to  quit  the  country.     The  queen,  apprehending  that  her 
enemies  would  get  the  king  into  their  hands,  and  obtain 
pofl'efiion  of  aU  uie  royal  power»  oppofed  this  meafure.    A 
crifis,  however,  was  approaching ;  and  Struenfee  could  no 
longer  refift  or  controul  the  counfels  and  operations  of  thofe 
who  were  haftening  his  downfall.     Notwithftanding  the 
meafures  which  he  adopted  for  infuring  his  own  perfonal 
fafety,  and  which  were  interpreted  by  the  people  into  a 
kind  of  avowal  of  his  political  mifcondud,  every  thing 
confpired,  not  only  to  accelerate  his  own  ruin,  but  to  favour 
the  plan  which  had  been  formed  againft  the  young  queen. 
On  the  morning  of  the  17th  of  January,  1772,  tne  inha- 
bitants of  Copenhagen  heard,  not  without  aftoniflimeot  and 
terror,  that  this  princefs,  count  Struenfee,  his  brother,  count 
Brandt,  and  all  their  friends  and  adherents,  had  been  ar» 
refted  in  the  nkht.  At  3  o'clock  in  the  morning,  fucceeding 
a  ball  that  had  been  given  at  court  the  prece£ng  evening* 
and  after  the  queen  had  clofed  about  i  o'clock  with  prince 
Frederick,  colonel  KoUer,  an  inveterate  enemy  of  Struenfee's, 
whofe  regiment  was  on  guard  at  the  palace,  informed  his 
officers,  after  having  admitted  them  into  the  palace,  that  he 
had  the  king's  orders  to  take  the  queen  into  cuftody.     The 
officers,  witnout  requiring  to  fee  the  orders,  which  would 
have  defeated  the  whole  plan^  implicitly  obeyed*     Ranzau 
hurried  into  the  king's  bed-chamber,  and  drawing  the  cur* 
tains  fo  as  to  awaken  him,  told  him,  before  he  had  time  for  re* 
fleftion,  that  his  life  was  in  danger.     «  What  muft  we  do  ?" 
faid  the  alarmed  king  :   <«  Shall  we  fly  ?  ftand  by  me :  give 
me  your  advice." — *<  Sign  this,"  replied  Ranxau,  <«  it  will 
fave  my  fovereign  and  the  whole  royal  family."     The  king 
took  hold  of  his  pen,  but  let  it  drop  as  fooh  as  he  caft  his  eye 
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Qh  the  name  of  his  confort.  At  length  he  fuffercd  himfelf 
to  be  perfuaded ;  anfd  Ranzau,  fupported  by  colonel  Etch* 
ftadt,  whofe  dragoons  furrounded  the  palace,  and  fome  other 
officers,  carried  out  the  fatal  order ;  and,  in  a  manner  the 
moil  violent  and  brutal,  feized  the  perfon  of  the  unfortunate 
Matilda,  and  conveyed  her  in  a  carriage  to  the  caflle  of 
Cronenburg.  Struenfc^'s  arreft  was  followed  by  the  ap- 
pointaient  of  a  commiffion  for  his  trial ;  and  the  proceed- 
ings again  (I  him  were  carried  on  with  great  zeal  and  feve- 
rity.  The  indiftment,  drawn  up  by  the  fifcal  general  in 
very  intemperate  language,  and  delivered  to  the  court  on  the 
2ift  of  April,  1772,  after  relating  the  circumilances  of  his 
life  and  chara^er,  ftated  nine  articles  as  capital  charges. 
"  For  many  years  before  his  fall,**  fays  his  biographer,  who 
has  compiled  his  article  from  a  variety  of  origind  document s^ 
and  of  which  we  have  freely  availed  ourfelves,  «*  Struenfee 
had  lived  an  avowed  free-thinker.  He  was  convinced, 
however,  of  the  exiftence  of  a  Supreme  Being,  by  whom  the 
world  was  created  ;  but  he  confidered  mankind  as  mere 
machines,  governed  by  no  moral  principle;  looked  upon 
a  future  ftate  as  an  idle  dream ;  and  believed  that  after 
death,  a  man  had  nothing  to  hope  or  to  fear.  During  the 
firft  week  of  his  imprifonment,  he  endeavoured  by  thefe 
principles  to  compofe  his  agitated  mind ;  and  giving  way 
alfo  to  the  warmth  of  his  imagination,  fancied  that  a  thou- 
fand  circumftances  might  occur  to  liberate  him  from  his 
dangerous  fituation.  He  was  thus  able,  for  a  little  time, 
to  bear  up  under  his  misfortunes,  and  to  afTume  an  apparent 
cheerfulnefs ;  but  thefe  were  merely  palliatives,  which 
lofing  their  effeft,  he  foon  fell  into  a  ilate  of  the  moft  vio- 
lent anguifh  and  difmay.  A  vifit,  however,  which  he  re- 
ceived from  the  celebrated  Dr.  Munter,  (fee  his  article,) 
a  clergyman  of  Copenhagen,  who  weat  to  fee  him  in  prifon 
on  the  I  ft  of  March,  1772,  laid  the  foundation  for  a  cnangc 
in  his  fentiments,  which  enabled  him  afterwards  to  fupport 
his  fufferings  with  more  fortitude  and  relignation.  This 
worthy  man  difculTed  with  him  proofs  of  Chriitianity ; 
liftened  to  his  doubts  and  objedions,  and  anfwered  them  in 
the  mildeft  yet  moft  forcible  manner ;  and  at  length  gained  fo 
much  on  his  heart,  that  he  gave  himfelf  up  entirely  to  his 
diredion. 

^<  When  his  trial  came  on,  hia  advocate,  in  a  (hort 
written  defence,  endeavoured  to  difprove  all  the  charges 
that  had  been  brought  againft  him,  with  the  exception 
of  one,  which  was  the  difrefpeft  perfonally  (hewn  to  the 
king.  Of  this  he  acknowledged  himfelf  guilty,  was 
heartily  forry  for  it,  and  threw  himfelf  on  the  mercy  of  his 
offended  fovereign.  The  court,  however,  which  had*  re- 
folved  that  Struenfee  (hould  fuffer  an  ignominious  death, 
rejected  all  reprefentations  made  in  his  favour,  and  on  the 
25th  of  April  pafled  the  following  fentence :  *  That  after 
his  right  hand  had  been  cut  off,  he  fhould  be  beheaded ; 
that  his  body  (hould  then  be  quartered,  and  in  that  ftate 
publicly  expofed ;  and  that  his  head  and  hand  (hould  be 
affixed  to  a  pole.*  On  the  next  day,  April  the  26th,  Dr. 
Munter  paid  him  a  vi(it,  and  informed  him  that  this  fen- 
tence had  in  every  point  been  confirmed  hj  the  king,  and 
that  the  28th  was  the  day  appointed  for  its  being  car- 
ried into  execution.  The  unfortunate  count  heard  this 
intelligence  with  the  utmoft  compofure  ;  and  declared,  that 
tn  regard  to  the  ignominious  circumftances  attending  his 
doom,  he  was  perfedly  eafy,  as  he  believed  in  a  future  re- 
fttrre£^ion.  Hie  fpent  the  intervening  time  in  a  manner  be- 
coming his  fituation,  and  fuffered  according  to  his  fentence, 
ak>ng  with  his  friend  Brandt,  who  had  alfo  been  condemned) 
amidft  an  immenfe  concourfe  of  fpe^ators."    Gen.  Biog. 
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STRUFERTARlr,  among  the  Romans,  perfons  hitei 
to  perform  fome  kind  of  facriflces  near  trees  that  had  beea 
thunder-ftruck. 

STRUG  A,  in  Geography  ^  a  town  of  European  Turkey, 
in  Macedonia-;  10  miles  S.  of  Akrida. 

STRUM,  in  Rural  Economy j  a  term  (ignifying  thehofe 
ufed  in  brewing,  &c.  to  keep  the  tap  free.  It  is  commooly 
made  of  ftraw  cut  in  a  neat  (hort  manner. 

STRUMA,  formed,  as  fome  will  have  it,  a  Jimendo; 
becaufe  they  grow  infenfibly,  ftrudtum  afurguniy  in  Me£dnt 
and  Surgeryj  tumburs  arifing  moft  ufually  on  the  neck  and 
throat ;  called  2X{o  fcrofuUy  and  popularly  the  evUf  or  kin^i 
eviL     See  Scrofula. 

The  Greeks  call  them  X9^^^^ecf  /orei»  Sec  Evil  and 
Bronchocele. 

STRUMA RI A,  in  Botany ^  derived  homjirttmat  a  wen, 
or  fwelling ;  and  applied  by  Jacquin  to  this  handfome  genm 
on  account  of  the  tumour  at  the  bafe  of  its  ftyle. — <<  Jacq. 
CoUed.  Suppl.  45."  WiUd.  Sp.  PI.  V.  2.  31.  Ait.  Hort. 
Kew,  V.  2.  212.  Lamarck  Did.  y.  7.  472. — Clafs  and 
order,  Hexandria  Monogynia,  Nat.  Ord.  Spathace^^  Linn. 
Narctfji^  Jufl". 

Gen.  Ch.  Cal,  Sheath  of  two,  unequal,  oval,  pointed 
leaves  or  valves.  Cor.  Petals  fix,  fupenor,  fpreading,  the 
three  outer  ones  generally  carinated  at  the  back.  Stam. 
Filaments  fix,  inferted  into  the  receptacle,  (horter  than  the 
corolla,  equal,  awl.(haped  ;  anthers  oval,  or  roundiih.  Pyt. 
Germen  inferior,  triangular,  three-furrowed;  ftyle  longer 
than  the  ftamens,  inflated  from  the  bafe  to  its  centre,  awU 
(haped  upwards ;  ftigma  trifid.  Peru.  Capfule  oval  or 
roundi(h,  (lightly  triangular,  with  three  furrows,  three  ceUs, 
and  three  valves.     BeetU  numerous,  round. 

Eff.  Ch.  Petals  fix,  fpreading.  Style  thickened  below 
the  middle.  Stigma  three-cleft.  Capfule  inferior,  roundiihi 
of  three  cells.  \ 

1.  S.  Ungiuifolia.  Tongue-leaved  Strumaria.  Willd.  n.  i. 
Jacq.  Ic.  Rar.  t.  356. — Leaves  linear-fword-(haped,  flat, 
obtufely  rounded  at  the  tip.  Stalk  round ;  compreffed  up- 
wards. Stamens  the  length  of  the  corolla. — Native  of  the 
Cape  of  G*ood  Hope,  as  are  all  the  remaining  fpecies. — 
Root  perennial,  bulbous,  with  thickifii  fibres.  Stalk  a  foot 
high,  fimple,  eredl.  Flowers  in  a  fort  of  umbel,  on  ftalka. 
Petals  white,  greeni(h  on  the  outfide  an4  at  the  tip.  Sbeaih 
(horter  than  the  flower-ftalks,  pink  or  reddi(h. 

2.  S.  truncata.  Truncated  Strumaria.  Willd.  n.  a.  Jacq. 
Ic.  Rar.  t.  357. — Leaves  liuear«fword-(haped,  flat,  obtufely 
rounded  at  the  tip.  Stalk  compreil'ed.  Stamens  longer 
than  the  corolla.  It  flowers  in  April  and  May.  Root  pe- 
rennial, fibrous.  Stalk  more  than  a  foot  in  height,  ered. 
Flowers  in  a  handfome  umbel.  Petals  white,  pink  on  the 
outfide.  Sheath  reddi(h. — The  JUaments  of  this  fpecies  as 
well  as  of  the  laft  adhere  to  the  bafe  of  the  Jlyle.  It  is  alfo 
very  fimilar  in  habit,  but  differs  in  having  more  flowers  and 
much  longer  ftamens. 

3.  S.  rubella.  Pale-red  Strumaria.  Willd.  n.  3.  Jacq. 
Ic.  Rar.  358.^-Leaves  linear,  waved  in  an  oblique  manner* 
Petals  flat. — It  flowers  in  May  and  June. — Root  perenniaU 
Stalk  a  foot  and  half  higrh,  (lender,  (lightly  waved.  Flovuers 
in  a  fmall  umbel,  pink-coloured,  a  little  drooping,  with 
long  ^laments  adhering  to  the  bafe  of  thefivle. 

4.  S.  undulata.  Waved  Strumaria.  Willd.  Sp.  PI.  d.  4* 
Jacq.  Ic*  Rar.  t.  360. — Leaves  linear,  waved  in  an  oblique 
manner.  Petals  undulated. — Root  perennial.  Stalk  a  foot 
high,  ere^.  Flowers  in  a  loofe  umbel.  Petals  narrow, 
undulated,  pink  at  the  tip. 

5*  S.  angufiifoBa*  Narrow-leaved  Strumaria.  WiUd.  n.  5. 
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Jacq.  Ic.  Rar.  t.  359. — Leaves  linear,  fiat.  Germen  with 
three  j^lands. — It  flowers  in  April  and  May. — Root  peren- 
nial, Imall.  SiM  a  foot  high,  flender,  waved.  Flowers 
irregularly  umbellate.  Petals  white,  with  a  pink  line  at 
their  back ;  yellowifh  before  ex  pan  fion.  This  f  pedes  is  re- 
markable for  having  three  glands  on  the  gernaen. 

6.  ^.Jilifolia.  Fine-leaved  Strumaria.  Willd.  n.  6.  Jacq. 
Ic.  Ran  t.  361. — Leaves  thread-fhaped.  Petals  acute.— 
It  flowers  in  November. — Root  perennial.  Stalk  about  fix 
inches  high,  very  flender,  waved.  Flowers  in  a  fmall,  fcat- 
tcred  umbel.     Petals  white,  tipped  with  red. 

7.  S./piralis.  Spiral-ftalked  Strumaria.  Ait.  n.  5.-^This 
fpeciesi  now  very  properly  referred,  in  the  Hortus  Kewenfis, 
to  Stntmariaf  is  defcribed  in  this  work  under  the  name  of 
H^mantbui  fpiralts.  (  See  H^m anthus.  )  Mr.  Salifbury, 
ia  his  Paradifus  Londinenfis,  t.  63,  confiders  it  as  a  new 
|renus,  and  calls  it  Carpolyza. 

STRUM BLE's  Head,  in  Geography j  a  cape  of  South 
Wales,  on  the  N.  coaft  of  the  county  of  Pembroke.  N. 
bt.  52^     W.  long.  5°  lo*. 

STRUMENBACH,  a  river  of  Carinthia,  which  runs 
into  the  G(^il«  8  miles  N.  of  Tarvis. 

STRUMPFIA,  in  Botany f  was  fo  named  by  Jacquin,  in 
memory  of  Chriftopher  Charles  StrumpfF,  profeffor  of  che- 
miftry  and  botany  at  Halle,  in  the  duchy  of  Magdeburg, 
who  in  1752  publiihed  there  the  fourth  edition  of  the  Genera 
Plantarum  of  Linnaeus.  His  premature  death  is  regretted 
by  the  author  of  the  name — ^Jacq.  Amer.  218.  Linn.  Gen. 
454*  Schreb.  595.  Willd.  Sp.  PL  v.  i.  1152.  Mart. 
Mill.  Did.  V.  4.  JufF.  436.  Lamarck  liluftr,  t.  731.^ 
Clafs  and  order,  Syngenefia  Monogamia,  Linn.  Pentandria 
Monogymaf  Willd.  Nat.  Ord*  uncertain^  Jufi*.  Probably 
Campanulaces  of  Linn,  and  Juff. 

Gen.  Ch.  Cal,  Perianth  fuperior,  minute,  of  one  leaf, 
ered,  with  five  (harp  teeth,  permanent.  Cor.  Petals  five, 
ovate-oblong,  obtufe,  fpreading.  Stam*  Filaments  none; 
anthers  five,  united  into  an  ovate  body,  rather  fliorter  than 
the  corolla,  marked  with  five  furrows,  and  very  (lightly 
five-toothed  at  top  and  bottom.  Pift,  Germen  inferior, 
roundifh  ;  ftyle  awl-(baped,  ere£k,  projecting  rather  beyond 
the  anthers ;  ftigma  fimple,  obtufe.  Peric*  Berry  roundifh, 
ttmbiUcated,  crowned  with  the  calyx,  of  one  cell.  Seed  foli- 
tary,  roundi(h. 

Efl'.  Ch.  Calyx  fuperior,  with  five  teeth.  Petals  five. 
Anthers  fellile,  combined.  Berry  crowned  with  the  calyx. 
Seed  folitary. 

I.  S.  maritima,  Linn.  Sp.  PI.  1316.  Jacq.  Amer.  218. 
WiUd.  n.  I.  (TJiymelsea  frutefcens,  rofmarini  folio,  flore 
albo ;  Plum.  le.  249.  t.  251.  f.  i.  T.  humilior,  foliis 
acutis  atrovirentibut ;  Sloane  Jam.  v.  2.  93.  t.  189.  f.  I,  2.) 
-—Gathered  by  Jacquin  in  Cura9oa,  on  rocks  near  the  fea, 
cfpecially  in  the  fuburb  called  by  the  Dutch  de  klip.  Sloane 
found  his  plant  near  the  Palifadoes,  by  Port  Royal  in  Ja- 
maica. Nobody  fince  feems  to  have  met  with  the  Strumpfia. 
Our  only  knowledge  of  it  is  from  the  accounts  and  figures 
of  the  above  authors,  and  a  fragment  of  Jacquin's  original 
fpecimen,  without  leaves  or  flowers,  eiven  us  by  fir  Jofeph 
Banks,  who  purchafed  his  American  herbarium.  The^em 
is  faid  to  be  mrubby,  ere6i,  three  feet  high.  The  branches 
(in  our  fpecimen)  are  round,  denfely  clothed  with  fine  hoary 
down,  and  appearing  as  if  jointed,  from  the  frequent,  ftrong 
fears,  which  mark  the  infertion  of  the  leaves  and  ftipulas, 
both  which  originate  from  one  common  annular  protuberance. 
The  leaves  grow  three  in  a  whorl,  nearly  feflile,  and  are 
lanceolate,  entire,  rather  above  an  inch  long,  faid  by  Jac<p 
quin  to  be  very  like  thofe  of  Rofeinary.  Stipulas  alternate 
with  the  leaves,  fpreading,  awl-fliaped,  a  line  or  two  in 
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length,  dark  brown.  Flowerftalts  axillanr,  half  the  length 
of  the  leaves,  each  bearing  about  five  inaA^flowersy  on  (hort 
partial  ilalks.  Petals  white.  Berry  foft,  white,  the  fize  of 
a  fmall  pea.  The  whole  plant  has  a  difagreeable,  though 
not  powerful,  fmell. 

There  cannot  furely  be  much  doubt  of  this  ^genus  be- 
longing to  the  Campanulacesf  as  that  order  ftands  in  Juflieu ; 
but  whether  it  (hould  ftill  remain  there,  or  be  transferred  to 
Mr.  Brown's  GoodenovU^  may  admit  of  a  queltion  ;  chiefly 
becaufe  of  the  berry  and  folitary  feed.  This  learned  author 
however  feems  not  very  decided  in  his  divifion  of  the  original 
order,  and  his  limitations  may  therefore  be  received  with  the 
more  latitude. 

STRUMUS,  a  name  given  by  fome  of  the  old  Roman 
authors  to  the  cucubalus,  or  berry-bearing  chick-weed. 

It  had  this  name  from  its  being  found  of  fervice  in  flru- 
mous  and  fcrufulous  fwellings,  when  externally  applied. 
The  name  cucubalus  feems  to  have  been  derived  from  the 
word  boRcaccuhuMy  or  the  winter^herry,  for  the  ancients 
efteemed  both  thefe  plants  fpeeies  of  night(hade ;  and  fome 
of  them  have  plainly  defcribed  the  cucubalus  under  the  name 
of  folanum  horten/e, 

STRUNKEDE,  in  Geography ^  a  town  of  Germany,  in 
the  county  of  Mark  ;  2  miles  N.  W.  of  Caftrop. 

STK\5Hr5 AGGlEsKy  jiralc  Birdy  or  Larus para^ticus 
in  the  Linnaean  fyftem  of  Omtth)>logyy  is  a  fpeeies  of  guU 
found  in  the  Hebrides  and  Orkn^cys,  with  a  dufky  hooked 
bill,  and  narrow  noilrils.  In  the  male,  the  crown  of  the 
head  is  black ;  the  back,  wings,  and  tail,  dufky ;  the  hind- 
part  of  the  neck  and  lower  fide  of  the  body  white  ;  the  tail 
confifts  of  twelve  feathers ;  the  legs  are  black,  fmall,  and 
fcaly :  the  female  is  entirely  brown.     See  Larus. 

Thefe  birds  purfue  the  lefTer  gulls  till  they  mute  for  fear, 
and  catch  up  their  excrement,  and  therefore  they  are  fome- 
times  called  dung'hunters,  as  well  as  another  fpeeies  of  the 
gull  called  martinazzo, 

STRUPPI,  among  the  Romans,  garlands  or  wreaths  of 
vervain,  with  which  the  flatues  of  the  gods  were  crowned. 

STRUSCHINETZ,  in  Geography,  a  town  of  Bohemia, 
in  the  circle  of  Konigingratz  ;  8  miles  N.  of  Gitfchin. 

STRUT,  a  term  ufed  by  fome  builders  for  that  brace 
which  id  framed  into  the  king-piece  and  the  principal 
rafter. 

STRUTHIA,  in  jincient  Geography^  a  town  of  Afia 
Minor,  in  Phrygia,  on  the  confines  of  Lycaonia. 

Struthia,  in  Botany,  a  name  originally  given  by  Van 
Royen  to  the  GniiKa  of  Linnaeus ;  and  which  being  derived 
from  r^ii^f  afparrom),  appears  to  have  had  in  view  the  near 
affinity  of  that  genus  to  Pqfferina.     See  Gnidia  and  Pas- 

SERINA. 

STRUTHIO,  in  Ormthologyj  a  ^nus  of  birds  of  the 
order  Gallinae.  Bill  fubconic ;  noftnls  oval ;  wings  (hort, 
unfit  for  flight,  feet  formed  for  running.  There  are  four 
fpeeies. 

Though  the  power  of  flying'  may  be  confidered  as  the 
diftiBguiming  chara^eriftic  of  the  feathered  tribes  in  gene- 
ral, yet  therec-are  fome  families  to  which  Nature  has  denied 
that  endowment,  while  (he  feems  to  have  granted  it  to  a  few 
quadrupeds,  and  even  partially  to  fome  fifhes.  It  is  thus 
that  fhe  difplays  the  extent  of  her  power,  by  the  variety  of 
her  produdions,  and  difdains  to  be  confined  within  the  nar- 
row limits  prefcribed  to  her  by  the  fyftems  of  philofophers. 
In  defcending  from  the  clafs  of  quadrupeds  to  contemplate 
that  of  birds,  we  find  the  connefting  links,  which  unite  thefe 
orders  into  one  chain,  very  (hort,  and  almoft  imperceptible ; 
for  while  the  ()ying  fquirrel,  the  bat,  and  fome  other  quad- 
rupeds, are  inyefted  with  the  power  of  flight,  and  with. 
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other  properties  of  birdSf  the  oftricby  dodo,  and  cafTowary, 
are  by  their  great  bulk  confined  to  the  ground,  and  they  in- 
dicate by  their  habits,  a  near  affinity  to  the  four-footed  ani- 
mals. Hence,  as  we  defcend  from  thofe  fwift  and  flender 
birds,  which  are  deftined  to  move  in  the  higher  regions  of 
the  air,  we  find  them  growing,  by  almod  imperceptible  de- 
grees, heavier  and  lefs  agile,  till  at  length,  being  wholly 
deftitute  of  the  qualities  neceffary  for  flight,  they  are  inca- 
pable of  rifing  from  the  furface  of  the  earth. 

Species. 

Camelus  ;  Black  Oftrich.  Feet  two-toed.  This  is  the 
largeft  of  all  birds,  and  from  this  prerogative,  in  a  great 
meafure,  is  incapable  of  flight.  Its  weight  is  fometimes  from 
eighty  to  one  hundred  pounds :  from  the  top  of  the  head  to 
the  ground,  it  is  from  feven  to  nine  feet ;  and  its  length  from 
the  beak  to  the  top  of  the  tail  eight  feet.  When  waking,  it 
feems  as  tall  as  a  man  on  horfeback.  The  plumage  of  the 
oftrich,  however,  as  well  as  its  weight,  is  an  infuperable  bar 
againft  its  rifing  in  the  air.  Tlie  vanes  of  the  wing-feathers 
are  (eparate  and  detached,  like  hairs,  and  incapable  of  mak- 
ing any  imprefiion  on  the  atmofphere.  Thofe  of  the  tail,  and 
indeed  of  the  whole  body,  are  of  the  fame  {lru6kure.  They 
are  all  as  foft  as  down,  and  utterly  unfit  not  only  for  flying, 
but  for  defending  the  body  of  the  animal  from  external  in- 
jury. The  feathers  of  other  birds  have  their  webs  broader 
on  tlie  one  fide  than  the  other,  but  thofe  of  the  oftrich  have 
the  (haft  exad^ly  in  the  middle.  The  head,  the  upper  part 
of  the  neck,  fides,  and  thighs,  are  covered  with  a  dear 
kind  of  hair,  which  on  the  head  fomewhat  refembles  the 
briftles  of  a  hog.  The  thighs  of  this  bird,  in  which  its  great 
ftrength  feems  to  lie,  are  large  and  mufcular ;  and  its  hard 
and  Icaly  legs,  which  are  fupported  by  two  thick  toes,  have 
a  confiderable  fimilarity  to  thofe  of  the  goat.  Thefe  toes 
are  of  unequal  fize;  the  inner,  which  is  both  longer  and 
thicker,  being  feven  inches  in  length,  including  the  claw ; 
the  other,  which  is  without  a  claw,  is  four  inches.  It  is  the 
only  bird  that  pofi'efles  eye-lids,  and  thefe  are  fringed. 

Though  the  oftrich  be  a  bird  known  from  the  earlieft 
ages,  little  comparatively  is  related  of  its  hiftory.  In  the 
fcriptures,  we  have  many  comparifons  drawn  from  its  man- 
liers :  as  an  article  of  food  it  was  forbidden  the  Jews.  It 
is  mentioned  by  Ariftotle  as  remarkable  for  its  fecundity. 
In  the  parched  deferts  of  Africa,  where  it  refides,  and 
where  it  runs  with  precipitation  on  the  approach  of  an  in- 
vader, it  can  rarely  become  an  objedl  of  clofe  examination. 
The  race  of  thefe  birds,  though  extremely  ancient,  ftill 
remains  pure  and  almoft  folitary.  Like  the  elephant  among 
the  qua^upeds,  the  oftrich  conftitutes  a  genus  offering  few 
or  no  varieties,  and  is  perfe£ily  diftinguiihed  by  chara^ers 
equally  ftriking  and  permanent.  It  is  peculiar  to  Africa, 
tp  the  neighbouring  iilands,  and  to  thofe  parts  of  Afia 
that  lie  in  the  vicinity  of  the  African  continent.  It  is  fel- 
dom  found  beyond  the  diftance  of  thirty-five  degrees  from 
the  equator ;  and  as  it  is  incapable  of  flight,  it  muft,  like  the 
quadrupeda  of  thefe  latitudes,  have  always  been  confined  to 
the  ancient  continent.  It  prefers  for  its  refidence  thofe 
mountains  and  parched  deferts  that  are  never  refreflied  with 
rain,  a  circumftance  which  tends  to  corroborate  the  report 
of  the  Arabs,  that  thefe;  birds  never  drink.  Vaft  flocks  of 
them  are  feen  in  thefe  barren  and  folitary  region?.  At  a 
fliftance  they  are  faid  to  appear  like  an  army  or  cavalry,  and 
often  alarm  the  caravans  that  are  travelling  through  them. 

Among  fooie  nations,  the  eggs,  the  blood,  and  the  flefli, 
have  been  eagerly  fought  as  articles  of  food.  Whole  people- 
have  obtained  the  appellation  of  Struthophagi,  from  their 
partiality  for  this  food.    The  Romans  confidored  the  flsA 
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of  the  oftrich  as  a  delicacy ;  and  the  imperial  beaft  and 
glutton,  Heliogabalus,  is  faid  to  have  had  600  of  them  flau^h- 
tered  in  one  day,  in  order  that  he  might  have  the  brains 
ferved  up  as  a  diih  to  pamper  his  appetite.  At  prefent,  the 
inhabitants  of  Numidia  tame  and  breed  them,  to  live  upon 
their  flefli,  and  fell  their  feathers.  Their  eggs  are  faid  to 
contain  as  much  food  as  thirty  of  thofe  of  a  common  hen. 
The  beauty  of  the  plumage  of  this  bird,  particularly  of  the 
long  feathers  that  compofe  the  win^s  and  the  tail,  is  the  chief 
realon  why  man  has  been  fo  adive  m  purfuing  him  into  the 
deferts,  at  fo  much  expence  and  labour.  The  Arabs,  who 
make  a  trade  of  kiUing  thefe  birds,  formerly  converted 
their  flcins  into  a  kind  of  buckler.  The  ancients  ufed  their 
plumes  as  ornaments  for  their  helmets.  The  ladies  in  the 
£aft  make  them  ftill  an  ornament  in  their  drefs,  and  they  are 
not  unfrequently  ufed  in  this  country  for  the  fame  purpofe* 
In  Turkey,  the  Janizary,  who  has  fignalized  himfelf  by  fome 
military  achievement,  is  allowed  to  afi'ume  them  as  a  deco- 
ration to  his  turban  ;  and  the  fultan,  in  the  feraglio,  when 
meditating  conquefts  and  feats  of  a  more  gentle  nature,  puts 
them  on,  as  the  moft  irrefiftible  ornament  of  his  perfon. 

The  fpoils  of  the  oltrich  being  thus  valuable  as  articles  of 
commerce,  the  hunting  of  that  bird  is  one  of  the  moft  fe« 
rious  employments  of  the  Arabs,  who  train  their  fleeteft 
horfes  for  the  purpofe.  Although  the  oftrich  be  far  fwifter 
than  the  beft  courfer,  yet  by  hunters  on  horfeback  he  is 
commonly  taken  ;  and  it  is  laid  of  all  the  varieties  of  the 
chace,  this  is  the  moft  difficult  and  laborious.  The  Arab, 
when  mounted,  ftill  keeps  the  oftrich  in  view,  but  witkbut 
pufliing  him  fo  clofe  as  to  make  his  efcape  to  the  moontains, 
but  at  the  fame  time  fo  as  to  prevent  him  from  taking  food. 
This  is  the  more  readily  done,  as  the  bird  takes  its  courfe  in 
a  wavering  and  circuitous  diredion,  which  is  greatly 
fhortened  by  the  hunters,  who  come  up  behind,  and  relieving 
each  other  by  turns,  thus  keep  him  ftill  running.  After 
two  or  three  days  of  fatigue  and  famine,  he  becomes  ex- 
haufted,  and  the  hunters  fall  upon  him  by  ftriking  him  on  the 
head  with  cudgels,  that  his  blood  may  not  tamifli  the  luftre 
of  his  white  feathers.  When  all  pombility  of  efcape  is  cut 
off,  the  oftrich  hides  its  head,  in  the  vain  expe£iation  that 
the  whole  body  will  then  be  concealed  from  his  purfuers. 

Oftriches,  though  inhabitants  of  the  defert,  and  poffefied 
of  prodigious  ftren^h,  are,  efpecially  if  taken  young,  nei* 
ther  fo  fierce  nor  difficult  to  tame  as  might  be  expc^ed* 
The  inhabitants  of  Dara  and  Lybia  render  them  domeftic» 
like  herds  of  cattle,  with  fcarcely  any  other  means  than  con- 
ftantly  accuftoming  them  to  the  fight  and  fociety  of  man  | 
to  receive  from  him  their  food,  and  to  be  treated  with  gen- 
tlenefs.  Befides  the  ufe  of  their  feathers,  oftriches,  in  their 
domeftic  ftate,  are  faid  to  be  mounted  and  rode  upon  in  the 
fame  manner  as  horfes.  It  is  afferted  by  Adanfon,  that  at 
the  fadory  of  Podore,  he  had  himfelf  two  ofbiches,  that 
run  fafter  than  a  race-horfe  with  a  negro  each  on  their  backs* 
Though  thefe  birds  may  be  fo  tamed  that  they  will  fuffi^r 
themfelves  to  be  driven  in  flocks  to  and  from  their  ftalls,  and 
even  to  be  mounted  like  horfes,  yet  their  ftupidity  is  fuchy 
that  they  can  never  be  taught  to  obey  the  hand  of  the 
rider,  to  comprehend  the  meaning  of  his  commands,  or 
fubmit  to  his  will.  From  this  intradable  difpofition* 
there  is  reafon  to  apprehend  that  man  will  never  be  able 
to  avail  himfelf  of  the  ftrength  and  fwiftnefs  of  the 
oftrich,  as  he  has  availed  himfeff  of  thofe  qualities  of  tlie 
horfe.  The  voracity  of  this  bird  far  exceeds  that  of  any 
animal  whatever ;  for  it  will  devour  every  thing  it  meets 
with,  ftones,  wood,  brafs,  iron,  or  leather,  as  readily  as  it 
will  grain  and  fruit,  whichi  in  its  native  wilds,  are  probably 
its  principal  food. 

The 
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The  fisafon  at  which  the  oftrich  lays  her  etrgs  Tariet  very 
much  with  the  temperature  of  the  climate.  Thofis  north  of 
the  equator  begin  to  lay  their  ^ggs  in  the  beginning  of  July, 
while  fachat  inhabit  the  fouth  of  Africa  defer  it  tSl  the  end 
of  December.  Climate  and  fituation  have  alfo  a  great  in- 
fluence on  their  manner  of  incubation.  In  the  torrid  zone* 
tbe  oftrich  is  contented  writh  depofiting  her  eggs  in  amafs  of 
iandi  Ceemingly  fcraped  toeether  with  her  feet.  There  they 
are  fuffidently  heated  by  the  warmth  of  the  fun^  and  need 
the  incubation  of  the  female  only  for  a  little  time  during  the 
night.  But  although  the  oftrich  be  but  little  engaged  in 
hatching  her  egffs,  (he  difplays>  by  continually  watching 
for  the  prefervation  of  her  progeny,  all  the  folicitude  of  a 
tender  mother.  In  proportion  to  the  coldnefs  of  the  cli- 
mate,  the  oftrich  hatches  with  more  affiduity;  and  it  is 
only  in  the  warm  recrions,  where  there  is  no  danger  of  her 
eggs  being  chilled,  that  (he  leaves  them  by  day,  a  circum- 
unce  from  which  (he  very  early  incurred  the  reproach  of 
being  deftitute  of  parental  affe^ion.  So  far,  however,  is 
thia  from  being  true,  that  (he  continually  watches  for 
their  prefervation,  fo  long  as  they  remain  in  a  helplefs  ftate, 
'which  is  always  a  longer  or  (horter  period,  according  to  the 
climate.  Neither  the  (ize  of  the  efi^gs  of  thefe  birds,  nor 
the  time  neceflary  for  hatching  them,  nor  the  number  of  the 
young,  are  ezaSly  afcertained. 

Casuarius  ;  Caffowary.  Feet  three»toed  ;  helmet  and 
dew-laps  naked.  This  bird  inhabits  the  torrid  zone,  and 
efpecially  the  ifland  of  Java«  whence  it  was  brought  into 
£urope  in  the  year  1^97.  Its  habitation  begins  m  thofe 
temperate  climes  which  are  contiguous  to  the  precinds  of 
the  oftrich ;  and  as  it  occupies  a  region  more  favourable 
to  the  multiplication  of  the  human  race,  its  numbers  are 
continually  decreafing,  in  proportion  to  the  increafe  of  the 
number  of  its  deftroyers.  Caiibwarys  are  of  various  (izes  ; 
they  have  been  feen  as  large  as  fix  reet  high.  The  Dutch 
compare  the  bulk  of  this  bird  to  that  of  a  (heep.  From 
the  (hortnefs  of  the  legs  and  neck,  they  are  not  fo  tall  as 
the  oftrich,  but  the  body  has  a  more  heavy  and  clumfy  ap- 
pearance. The  moft  remarkable  trait  in  the  appearance  of 
chefe  birds  is  a  fort  of  helmet  on  the  head,  which  reaches 
from  the  bafe  of  the  bill  to  the  crown.  The  middle  or 
upper  eye-lid  is  furni(hed  with  a  row  «of  black  hairs,  which 
grres  the  animal  a  wild  afpe6i,  which  the  large  aperture  of 
the  beak  renders  ftill  more  fierce  and  menacing.  The  head 
and  upper  part  of  the  neck  are  almoft  naked,  being  only 
here  and  there  interfperfed  with  blacki(h  hairs,  that  partially 
cover  a  blue  wrinkled  (kin.  The  feathers  that  cover  the 
body  of  the  ca(rowary,  as  well  as  thofe  for  flight,  are  all  of 
€»ne  kind,  and  of  the  fameblacki(h  colour.  They  are^ne- 
rally  double,  having  two  (hafts,  that  grow  from  one  Ihort 
trunk,  which  is  fized  in  the  (kin.  The  fmall  fibres  of  which 
the  vanes  are  compofed,  have  fo  little  adhefion  to  each  other^ 
that  the  bird,  wh^n  viewed  at  a  diftance,  feems  clothed  with 
hair  inftead  of  feathers.  The  wings  of  the  caffowary  are  (till 
(horter  than  thofe  of  the  oftrich,  and  confequently  ftill  more 
unfit  for  flying.  They  are  fumi(hed  each  with  four  hard 
pointed  feathers,  refembUng  darts,  of  which  the  longeft,  which 
ia  about  eleven  inches,  is  a  quarter  of  an  inch  thick  at  the 
root.     Its  feet  are  alfo  armed  with  large  black  claws,  which 

five  the  animal  an  appearance  of  being  formed  for  hoftitity. 
lut  though  fupplied  with  weapons  that  might  render  it  for- 
midable to  the  reft  of  the  animal  world,  the  caflbwary  laads 
a  peaceable  and  inoSenfive  life.  It  never  attacks  others,  and 
nothing  (hort  of  neceifity  will  make  it  defend  itfelf.  The 
movements  of  the  caffowary,  when  travelling,  are  awkward 
and  heavy,  neverthelefs  it  will,-  in  running,  outftrip  the 
fleeteft  horfe.  It  is  diftingui(hed  by  the  fame  voracity  which 


charafterifes  the  oftrich,  fwallowing  every  thinsr  that  is 
offered  to  it,  unlefs  it  be  too  large  for  the  circumference  of 
its  throat ;  and  it  po(re(res  the  faculty  of  reje^ng  its  food, 
when  difagreeable,  with  the  fame  difpatch  with  which  it  took 
it  in.  The  female  lays  a  number  of  a(h-coloured  eggs, 
about  thirteen  inches  in  circumference  one  way,  ^d  fix  Uie 
other ;  they  are  of  a  greeni(h  colour^  with  dark  green 
fpots. 

NoviE  HoLLAMDiiE  ;  New  Holland  Caflbwary.  •  Feet 
three- toed ;  crown  flat ;  (hanks  ferrate  behind.  This,  as 
its  fpecific  name  imports,  is  found  chiefly  in  New  Holland* 
and  is  feven  feet  two  inches  long.  The  bill  is  black  ;  head* 
neck,  and  body,  covered  with  briftly  feathers,  varied  with 
brown  and  grey ;  throat  rather  naked,  blueifh  ;  feathers  of 
the  body  a  little  incurved  at  the  tip ;  wings  fcarcely  vifible ; 
legs  brown. 

Rhea  ;  American  Oftrich.  Feet  three-toed,  and  a  round 
callus  behind.  This  bird  is  fo  nearly  allied  to  the  oftrich, 
already  defcribed,  that  it  has  been  confidered  as  his  repre- 
fentative  in  the  new  continent,  to  which  it  peculiarly  belongs. 
It  inhabits  Guiana,  Brafil,  Chili,  and  thofe  immenfe  forefta 
that  extend  northwards  from  the  mouth  of  the  river  Plata^ 
and  it  has  been  found  as  far  fouth  as  the  Magellanic  ftraits. 
Formerly,  thefe  birds  were  more  widely  fpread  over  South 
America ;  but,  in  proportion  as  population  increafed,  thefe 
timid  animals  fled  from  their  habitations,  or  became  the  vic- 
tims to  fuperior  power.  It  is  by  far  the  largeft  bird  in  the 
new  world.  The  adults  are  full  fix  feet  high,  and  the 
thighs  of  fome  of  them  have  been  known  to  equal  that  of  a 
muTcular  man.  It  has  a  long  neck»  fmall  head,  and  flat 
beak,  that  diftingui(h  the  black  oftrich ;  but  in  other  re- 
fpe6is  it  has  a  greater  refemblance  to  the  caflbwary.  The 
(hape  of  the  body  is  oval ;  and  when  fully  covered  with  fea- 
thers, approaches  to  rotundity.  Its  wings  are  fo  (hort  as  to 
be  ufelefs  for  flight,  but,  like  thofe  of  the  oftrich,  probably 
afford  affiftance  m  running.  The  back  and  rump  are  covered 
with  long  feathers,  which  extend  and  form  what,  in  this 
animal,  is  called  the  tail.  The  whole  upper  part  of  the 
body  is  covered  with  grey  plumage,  and  the  under  vrith 
white.  The  toes  are  three,  all  before ;  behind  there  is  a  cal- 
lous kind  of  heel,  which  fupports  the  bird,  and  is  fuppofed  to 
aflift  it  in  running.  It  pofteffes  the  fame  velocity  which  cha- 
ra^erifes  the  former  fpecies,  and  its  running  is  attended  with 
a  fingular  motion  of  its  wings.  It  raifes  one  for  fome  time 
above  the  body,  and  then  drops  it  to  ere6t  the  other,  and 
hold  it,  for  a  while,  in  the  fame  ftrange  pofition.  Such  is 
their  velocity,  that  the  favages  are  obliged  to  lay  fnares  in 
order  to  catch  them  ;  for  they  may,  in  vain,  chace  them  with 
the  fwifteft  dogs. 

The«rhea  (hews  the  fame  indifcriminate  voracioufnefs  with 
the  oftrich :  and  it  is  probable  that  her  eggs  are  hatched 
partly  by  the  heat  of  the  fun,  and  partly  by  incubation.  The 
young,  when  firft  excluded  firom  the  (hell,  are  fo  familiar^ 
that  they  will  follow  the  firft  perfon  they  happen  to  meet 
with ;  but  upon  grrowing  older,  they  acquire  experience,  and 
become  more  (hy  and  iufpicious.  The  flt>(h  of  the  young 
rhea  is  reckoned  good  eating,  but  it  might  probably  be 
much  improved,  and  the  race  rendered  more  abundant,  by 
domeftication,  as  has  been  the  cafe  with  the  turkey  and  hen^ 
which  originally  came  from  the  torrid  zone.  The  rhea  de- 
fends itfelf  with  its  feet,  and  calls  its  young  by  a  kind  of 
hifs. 

STRUTHIOLA,  in  Botany,  derived  from  ce«d»ov,  the 
diminutive  of  r^kOo^^  afparravj.  This  Greek  name  is  ex- 
preflive  of  the  fame  idea  as  Pajferina,  to  which  ijenus  the 
prefent  is  analogous  in  the  (hape  of  its  feeds,  which  are 
pointed  like  a  fparrow's  beak. — ^Lina.  Mant*  4.    Schreb. 

86» 
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86.  Willd.  Sp.  PI.  V.  I.  691.  Mart.  MiU.  Dift.  ▼.4. 
Ait.  Hort.  Kew.  ▼.  i.  271.  JuiT.  77.  Lamarck  Dici. 
V.  7.  475.  lUuftr.  t.  78. — Clafs  and  order,  Tetrandria  Mo- 
ncgyma,     Nat.  Ord.   VeprecuU^  Linn.     ThynuU^^  ^\x^> 

Gen.  Ch.  CaL  Perianth  inferior,  of  one  leaf,  tubular, 
fading ;  tube  very  narrow,  elongated  ;  border  flat,  (horter 
than  the  tube,  cloven  into  four  ovate  fegments.  Cor. 
Petals  none.  Ne^ary  of  eight,  more  or  lefs  ovate,  glands, 
fituated  at  the  mouth  of  the  calyx.  Stam^  Filaments  four, 
very  (hort,  generally  concealed  in  the  tube ;  anthers  linear. 
Pyi.  Germen  fuperior,  ovate;  flyle  thread-fliaped,  the 
length  of  the  tube ;  ftigma  capitate.  Peric»  Berry  coria* 
ceous,  dry,  ovate.  Seed  folitary,  pointed,  or  rather 
beaked. 

£(r.  Ch.  Corolla  none.  Calyx  tubular,  thread-fhaped, 
four-cleft,  moftly  with  glands  at  the  mouth.  Berry  fuperior, 
dry,  fingle-feeded.  Style  lateral.  Stigma  fmooth. 
.  I.  S»  Juniferina.  Juniper-leaved  Struthiola.  Ait.  n.  i. 
(S.  ereaa;  Curt.  Mag.  t.  222.) — Leaves  linear,  fmooth.  > 
Anthers  concealed.^Native  of  the  Cape  of  Good  Hope,  as 
indeed  are  all  the  fpecies.  It  flowers  atmoft  throughout  the 
year. — A  common  (hrub  in  our  green-houfes,  whofe^^m 
rifes  to  the  height  of  four  or  five  feet,  and  is  perfecUy 
fmooth.  Branches  ered,  but  when  loaded  with  blofToms 
they  droop  coniiderably  ;  whence  the  fpecific  name  ereSat 
originally  given  by  Linnaeus,  has  been  judicioufly  changed. 
Leaves  oppofite,  nearly  covering  the  flem,  lanceolate,  fmall. 
Flowers  axillary,  white,  highly  fragrant. 

2.  S.  ovaia.  Oval-leaved  Struthiola.  Ait.  n.  2.  An- 
drews. Rcpof.  t.  119. — Leaves  ovato-lanceolate,  fmooth. 
Anthers  ilightly  protruded. — It  flowers  from  February  to 
June.  A  tender  green-houfe  plant,  extremely  fragrant* 
Stem  ered,  flightly  waved,  branched.  Leaves  oppofite, 
oval,  thickly  fet  on  the  branches.  Flowers  axillary,  fnow* 
white. 

5.  S.  Mricata,  Tiled-leaved  Struthiola.  Ait.  n.  3. 
Andr.  Repof.  t.  113.-— Leaves  ovato-lanceolate,  fomewhat 
fringed.  Ne^ary  of  four  glands.  It  flowers  in  the  fpring 
and  autumn.  This  is  alfo  a  tender  green-houfe  plant.—* 
Stem  nearly  ered,  much  branched.  Leaves  very  clofely  im- 
bricated, efpecially  on  the  branches,  dark-green.  Flowers 
axillary,  white,  tipped  with  yellow. 

4.  0.  tomeniofa.  Downy-leaved  Struthiola.  Ait.  n,  4. 
Andr.  Repof.  t.  35^.— -Leaves  ovate,  downy.  Nedary  of 
twelve  elands.  It  nowers  in  Auguft  and  September. — In 
habit  this  refembles  the  two  preceding  ones.  Stem  ere6t, 
wavy,  glaucous  and  downy,  as  is  the  whole  herb.  Leaves 
ovate,  fringed,  flefhy,  callous.  Flowers  axillary,  on  the 
branches,  golden-coloured. 

^.  S.  virgata.  Twigry  Struthiola.  Aiton.  n.  5.  (S. 
cibata  et  var. ;  Andr.  Repof.  t.  139  and  149.) — Leaves 
lanceolate,  fringed.  Bra6tea8  the  length  of  the  germen. — 
It  flowers  from  May  to  Auguft. — Stem  upright,  much 
branched.  Leaves  oppofite,  narrow,  dark.greeen.  Flowers 
axillary,  white,  fragrant.  A  variety  of  this,  which  is  alfo 
figured  by  Andrews,  has  red  flowers,  and  is  not  fo  fragrant. 

6.  S.  pubefeens.  Downy  Struthiola.  Ait.  n.  6.  Sims 
in  Curt.  Mag.  t.  1212.  (S.  virgata;  Sm.  Exot.  Bot. 
t.  46. ) — Leaves  lanceolate,  ftriated,  ciliated.  Branches  and 
flowers  downy.  It  blooms  through  the  fummer. — Stem  two 
or  three  feet  high,  branched,  upright,  wand-like.  Branches 
obfcurely  quadrangular,  leafy,  clothed  with  fine,  fhort, 
filky  hairs.  Leaves  oppofite,  imbricated,  in  four  rows, 
feflUe,  glaucous.  Flowers  axillary,  reddifh,  externally 
filky,  fragrant. 

STRUTHIOMELA,  a  word  ufed  by  Pliny  and  the 
aacients  to  exprefs  a  fort  of  qumces,  which  were  fmaller 
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than  the  common  kind,  and  of  a  fweeter  juice,  and  left 
aftringent. 

STRUTHIOPTERI,  in  Natural  Hifiory,  a  name  given 
to  a  feries  of  flies,  of  the  clafs  of  thofe  which  do  not  feed 
en  flefh :  thefe  have  remarkable  fhort  wings,  and  are  always 
found  on  flowers  and  leaves  of  plants.  There  are  feveral 
fpecies  of  thefc.  The  moll  frequent  among  us  are  a  white- 
bodied  one  with  black  win?s,  which  cover  out  a  very  faiaU 
part  of  the  back,  and  with  reathered  wings  ;  and  two  othen 
with  long  bodies,  of  a  dufky  grey,  ftreaked  vHth  white. 
Thefe  are  all  early  flies,  being  found  in  the  fpring  in  hedges 
and  bufhes. 

STRUTHIOPTERIS,  in  Botany^  was  fo  called  from 
r^uGov,  in  its  fecondary  fenfe,  an  qfirichj  and  vIe^k,  afinu  Its 
large  and  elegant  fronds  are  not  unworthy  to  be  compared 
to  the  noble  plumes  of  that  bird.    See  Onoclea« 

STRUTHIUM, in  Natural  Htftory,  a  name  given'by  the 
Greeks  to  a  plant  called  by  the  Latins  lanaria  herha%  from 
its  ufe  in  the  maiiufa6iure  of  their  wool.  Many  have  fup* 
pofed  the  chafcufa  of  the  ancients  to  be  the  fame  with  this 
plant,  but  this  is  an  error,  for  the  chafcufa  of  the  Greeks  is 
the  antirrhinum  of  the  Latins,  as  is  plain  from  Fhny ;  and 
the  fame  author  tells  us,  that  it  has  leaves  like  thofe  of  flax, 
(mail,  narrow,  and  fmooth.  All  the  accounts  we  have  of 
the  flruthium  is  from  Diofcorides,  who  fays  that  it  was  a 
kind  of  thifUe,  fomewhat  refemblinff  the  fcolymus,  and  \am% 
a  large  root,  long,  and  of  the  thicknefs  of  two  or  three 
fingers,  and  very  fharp  prickles  on  the  leaves.  This  (hort 
account,  though  not  enough  perhaps  certainly  to  infbnn  as 
what  the  plant  was,  is  yet  abundantly  fufficient  to  proit 
that  it  was  not  the  chafcufa,  or  antirrhinum* 

We  find  the  ftruthium  celebrated  among  the  Romans  for 
its  virtues ;  but  all  the  accounts  we  have  of  it  from  them  is, 
that  it  was  a  prickly  plant,  and  was  very  coounon  ia  the 
Grecian  iflands.  This,  however,  is  fufficient  to  convince  as 
of  the  great  error  of  thofe  who  make  this  plant  and  the 
oflrucium  of  the  later  writers  to  be  the  fame  plant.  The 
oflrucium  is  the  Smymium,  or  Alexanders,  and  can  by  no 
means  be  fuppofed  the  fame  with  this  prickly  plant ;  yet 
Macer  has  made  them  the  fame,  and  has  attributed  to  the 
Smymium,  or  Alexanders,  the  virtues  which  Theophraftss 
gives  to  the  flruthion* 

Struthium,  in  the  Materia  Me£ea^  is  ufed  by  the  mo- 
dem authors  as  the  name  of  the  luteola^  or  dyer's-weed)  a 
common  Wild  plant  with  narrow  leaves  and  yellow  flowers. 

Struthium  is  alfo  ufed  by  fome  for  the  fapoaam,  or 
foap-wort.     See  Saponaria. 

STRUTT,  Joseph,  in  Biography,  an  artifl  and  anti- 
quary, the  fon  of  a  miller  at  Springfield,  in  EfFex,  was  bom 
there  in  1749,  and  in  1764  apprenticed  to  the  ingenious  but 
unfortunate  engraver,  W.  Wynn  Ryland.  In  1770  he  be- 
came a  ftudent  at  the  Royal  Academy,  where  he  obtained 
the  gold  and  filver  medals.  Conncd.ing  antiquities  with  thfr 
praSiceof  engraving,  he  publifhed,  in  1773,  a  work  entitled 
"  The  Regal  and  Ecclefiafbical  Antiquities  of  England," 
containing  reprefentations  of  all  the  Englifh  monarch! 
from  Edward  the  ConfefTor  to  Henry  VIII.  and  of  many 
diftinguifhed  perfonages  in  their  reigns,  in  their  appropriate 
coftumes,  taken  from  illuminated  MSS.,  and  accoDDpanied 
with  remarkable  pail'ages  of  hiflory.  To  this  fucccedcd 
**  A  complete  View  of  the  Manners,  Cultoms,  Arms,  Ha- 
bits, &c.  of  the  Englifh,  from  the  Arrival  of  the  Saxons  to 
the  Reign  of  Henry  VIII.,  with  a  fhort  Account  of  the 
Britons  during  the  Government  of  the  Romans,"  in  3  vols. 
^774>  i775»  177^1  w>t^  157  plates.  In  1777  and  177B  he 
publilhed  a  "  Chronicle  of  England,"  deligned  to  extend 
to  fix  volumes,  but  difcostinued  for  want  of  encouragement. 
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His  «  Biographical  Diftionary  of  Engravers'*  next  ap- 
peared, in  t  vols.  1785,  17869  with  20  plates.  His  other 
works  are  «<  A  complete  View  of  the  Drefles  and  Habits  of 
the  People  of  England  from  the  Eftablifhment  of  the 
Saxons  in  England  to  the  prefent  Timei"  in  2  vols.  17969 
1799,  ^^^  143  pl^^c^*  "  '^^^  Sports  and  Paftimes  of  the 
People  of  England/'  1801,  with  40  plates.  The  decline  of 
his  health  conftrained  Mr.  Strutt  to  leave  the  metropolis  in 
1 790,  and  to  refide  at  a  farm  near  Hertford,  where  he  engraved 
a  number  of  plates  for  an  edition  of  the  **  Pilgrim's  Pro- 
grefs.''  His  difpofition  being  benevolent  and  religious,  he 
founded  a  Sunday  fchool  at  the  neighbouringr  village  of 
Tewin,  and  devoted  much  time  to  rerorming  the  morals  of 
the  inhabitants.  He  afterwards  returned  to  London,  where 
he  died  in  1B02,  with  an  eftimable  charader  for  moral  worthy 
and  for  indefatigable  induftry  in  elucidating  the  antiqui- 
ties of  his  country.  His  ftyle  of  engravme,  in  which 
be  followed  his  maiter,  Ryland,  was  that  of  dots  in  imita- 
tion of  chalk,  producing  an  effe^  of  much  foftnefs  and  har- 
mony.    Nichols's  Liter.  Anec* 

STRUVE  Point,  in  Geography f  a  cape  of  Ireland,  on 
the  coaft  of  the  county  of  Donegal,  a  little  S.  of  Inifliowen 
Head. 

•  STRUVIUS,  George  Adam,  in  Biogn^fyf  an  eminent 
German  jurift,  was  born  at  Magdeburg  in  10  fp,  and  having 
ftudied  at  the  univerfities  of  Jena  and  Helmftadt,  was,  in 
1645,  appointed  affeflbr  of  the  juridical  court  at  Hall.  In 
1646  he  took  the  degree  of  LL.D.  at  Helmftadt,  and 
obtained  a  profeflbrfliip  of  law  at  Jena ;  and  after  having 
occupied  confiderable  pofts  of  legal  and  political  diftin^ion 
at  Brunfwick,  Weimar,  and  Heffe-Darmftadt,  he  termi- 
nated a  laborious  life  in  1692,  much  efteemed  for  his  learn- 
ing, fagacity,  and  probity.  Having  been  twice  married,  he 
was  the  father  of  twenty-fix  children.  He  was  the  author 
of  feveral  treatifes  on  legal  topics,  befides  thefes  and  differ- 
tations.     Moreri. 

Struvius,  Burchard-Gotthelf,  a  German  jurift  and 
antiquary,  fon  of  the  preceding,  was  bom  at  Weimar  in 
1 67 1,  and  after  a  courle  of  education  uuder  the  moft  emi- 
nent profeflbrs  at  various  places,  and  pra6ti(ing  for  fome 
time  at  the  bar,  he  devoted  his  time  to  his  favourite  ftudies 
of  public  law  and  hiftory.  Upon  recovering  his  health 
from  a  ftate  of  melancholy,  which  continued  two  years, 
he  became  librarian  at  Jena,  and  afterwards  graduated  at 
Hall  in  philofophy  and  law ;  and  having  fuftained  feveral 
offices  of  fervice  and  honour,  he  died  in  1738.  His  works 
confift  of  bibliothecas,  biographies,  fyntagmas  of  hiftory  and 
antiquities,  academical  difputations,  &c.  Thofe  that  are 
moft  known  are  **  Antiquitatum  Romanarum  Syntagrma,'^ 
4to.  1701  ;  **  Bibliotheca  Numifmatum  Antiquorum;" 
<«  Biblioiheca  Hiftorica  felc^a,"  1 705  ;  *<  Introdudio  ad 
Notitiam  Rei  Literarix ;"  <<  Syntagma  Juris  Publici," 
4to.  171 1;  **  Syntagma  Hift.  Germ."  2  vols.  fol.  1730; 
**  Hiftoria  Mifnenfis ;"  a  **  Hiftory  of  Germany,"  in  the 
German  language :  in  all  which  writings  he  has  difplayed 
profound  learning  and  accurate  refearch.     Moreri. 

STRUYS  Bat,  in  Geography,  a  bay  on  the  fouth  coaft 
of  Africa :  this  is  merely  a  large  bite,  with  good  anchorage, 
¥rithout  fhelter,  except  from  north-wefterly  winds,  and  ex- 
pofed  to  a  continued  fwell  and  ftrong  current.      S.  lat. 

STRYBIA,  in  jituient  Geography y  one  of  the  Sporades. 

STRYCHNOS,  in  Botany y'^si  ancient  name,  which  oc- 
curs in  Pliny  and  Diofcorides,  derived  from  (rT^Mrrapt,  to  over» 
throw.  This  appellation  was  doubtlefs  fuggefted  by  the 
overpowering  narcotic  qualities  of  the  plant  to  which  it  was 
afSgned ;  It^x^$  of  the  Greeks  being  a  kind  of  nightihade. 
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Linn^us  adopted  this  name  for  the  prefent  genusi  on  ac- 
count of  the  analogy  of  its  narcotic  properties  with  the 
plant  of  the  ancients.— Linn.  Gen.  loo.  Schreb.  itC/ 
WiUd.  Sp.  PI.  V.  1. 1052.  Mart.  Mill.  Dia.  v.  4.  Ait. 
Hort.  Kew.  v.  1.  406.  Juff.  149.  Brown  Prodr.  469. 
Lamarck  Illuftr.  t.  1 19.  Gaertn.  t.  179. — Clafs  and  order, 
Pentandria  Monogynia.  Nat.  Ord.  LurU^h  Linn,  ^foei- 
HAT,  JulT. 

Gen.  Ch.  Cal.  Perianth  inferior,  five-ckft,  very  fmallt 
deciduous.  Cor.  of  one  petal ;  tube  cylindrical ;  border 
five-cleft,  fpreading,  acute.  Stam,  Filaments  five,  the 
length  of  the  coroUa  ;  anthers  fimple.  Pj/l.  Germen  fu* 
penor,  roundifh  ;  ftyle  fimple,  longer  than  the  ftamens; 
ftigma  thickifh.  Peric,  Berry  with  a  brittle,  though  woody, 
rind,  globular,  fmooth,  very  large,  of  one  cell,  fuU  of  pulp. 
Seeds  orbicular,  depreffed,  villous,  the  hairs  fpreading  to- 
wards the  circumference. 

£{r.  Ch.  Corolla  five-cleft.  Berry  of  one  cell,  with  a 
woody  rind. 

1.  S.  Nux  vomica,  Poifon-nul.  Linn.  Sp.  PL  271. 
Roxb.  Coromandel.  v.  i.  8.  t.  4. — Leaves  ovate.  Stem 
unarmed.-— Native  of  the  £aft  Indies,  and  extremely  com- 
mon on  the  coaft  of  Coromandel,  where  it  flowers  during  the 
cold  feafon.  A  middlinz-fized  tree,  with  a  (hort,  crooked, 
thickifti  trvnhy  irregularly  branched,  and  covered  with  a 
fmooth,  afh-coloured  ^iiri.  Leavei  oppofite,  on  (hort  ftalks, 
roundi(h  or  oval,  fmooth,  entire.  Flowers  fmall,  greeni(h* 
white,  co]le6ted  into  fmall,  terminal  umbels.  Berry  refem* 
bling  an  apple,  covered  with  a  Imooth,  hardi(h  (hell,  of  a 
rich  orange-colour  when  ripe,  and  filled  with  a  foft  jelly-like 
pulp.  ^ 

The  jeeds  of  this  fpecies,  well  known  in  our  (hops  as  a 
poifon  ior  vermin,  by  the  name  of  Nux  vonuca^  are  a  very 
potent  narcotic,  being  extremely  bitter,  and  almoft  fcentlefs. 
The  natives  of  the  £aft  Indies  ufe  them  in  the  diftillation  of 
intoxicating  (pints. — On  the  continent  they  are  much  em- 
ployed as  a  medicine,  but  in  this  country,  where  the  maxim 
of  phyficians  is  faid  to  be  **  faltem  non  nocere,"  their  ufe  it 
confined  to  the  deftrudion  of  noxious  animals.  The  wood 
is  hard  and  durable.  The  root  is  very  bitter,  and  is  ufed  to 
cure  intermitting  fevers,  and  the  bites  of  venomous  fnakes, 
when  that  of  Naga-mufadie  or  Lignum  coluhrinum  cannot 
be  obtained. 

2.  S.coluhriua.  Snake-poifon  Nut.  Linn.  Sp.  PL  371* 
(Lignum  colubrinum  ;  Rumph.  Amboin.  v.  2.  121.  t.  ^7.) 
— Leaves  ovate,  acute.  Tendrils  fimple.  — Nat ive  alfo  of  the 
Eaft  Indies. — From  the  chara^er  given  of  this  fpecies, 
it  may  probably  be  what  the  Telingas  call  Naga-mufadie. 
Indian  botanifts  confider  this  as  a  variety  of  the  Nwe 
vomica.  The  leavei  are  oppofite,  on  (hort  ftalks,  obtufe, 
lanceolate,  three-nerved.  Many  different  forts  of  wood  are 
fent  to  Europe  under  the  name  of  Lignum  colubrinum. 

3.  S.  potatorum.  Clearing-nut.  Linn.  Suppl.  148.  Roxb« 
Coromandel.  v.  1.9.  t.  5.^-Leave8  oppofite,  ovate,  acute  ; 
moftly  five-nerved,  veined.  Cymes  axillary. — Found  in  the 
mountainous  parts  of  Madras,  flowering  during  the  hot  fea-* 
fon. — This  is  rather  a  large  tree^  with  oppofite  hranchei. 
Leaves  very  (hort,  on  ftalks,  quite  entire,  fmooth.  Stipuloi 
entire,  conne^ing  the  ftalks.  Flowers  fmall,  yellowifli- 
white,  fragrant,  in  axillary  cymes  at  the  termination  of  the 
preceding  year's  (hoots.  Berry  the  fize  of  a  cherry,  dark 
red,  at  firft  tatting  fweet,  but  afterwards  bitter  and  attringent. 
— The  wood  is  hard  and  durable,  and  is  ufed  for  varioua 
economical  purpofes. 

The  Tv^  feeds  are  fold  for  clearing  muddy  water,  whence 
the  £ngli(h  name. 

4*  <<  S.  lucida.   Shining  Poifoa-DUt*    Brown.  Prodr.  469. 

— Leavea 
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— Leav€S  ovate,  fomewhat  poinced»  coriaceout»  three-^nenred  $ 
nervet  divided."— Native  of  the  tropical  part  of  New  Hol- 
laod)  where  it  was  difcovered  by  Mr.  BrowD»  but  not  in 
flower. 

STRTCHKOSy  in  the  Materia  McJUa.  See  Nux  Vmnka 
and  Lignum  Coluhrimim*  The  Faba  Sti.  Ignatiif  allied  to 
tbefe,  coniiitutes  the  new  genus  Ignatias  which  fee. 

Strychnus,  a  name  given  by  the  ancients  to  the  plant 
we  ctM  Mamumf  or  mghi/haJe*  ( See  Solan  um«  )  Some 
of  the  old  authors  have  sufo  calted  thie  tithymal;  and  in  the 
times  of  Theophraftus  we  find  that  tithymal  and  nightfliade 
were  fynonimous  terms.  See  Manxcum  Strychnum  and 
Stramonium. 

STRYCKIUS9  Samuel^  in  Biography^  a  German  junft» 
was  born  in  16409  at  Lentzen,  in  the  marquifate  of  Bran- 
denburg, ftudied  at  Wittemburg,  and  after  travelling  in 
England  and  the  Low  Countries,  became  profeflbr  of  jurif- 

Erudence  at  Frankfort-on-thc-Oder.  Having  eflablifhed 
is  reputation  by  his  writings,  he  was  appointed  prefident 
of  the  court  of  juilice,  and  electoral  counfellor.  Stryckius 
occupied  feveral  pofts  of  truft'and  honour,  and  died  in  1770, 
leaving  behind  bun  feveral  volumes  of  learned  diiiertations 
on  legal  fubjeds,  which  were  much  efteemed. 

Jotm-SamueU  fon  of  the  preceding,  was  profeifor  of  law 
in  the  univerfity  of  Hall,  of  wbicn  his  father  had  been 
dire6tor,  and  acquired  itputation  by  his  ledures  and  pub* 
lications.     Moreri. 

STRYE,  in  Geogr^^fy^  a  town  of  Auftrian  Poland,  in 
Galicia ;  5  miles  W.  of  Halicz. 

STRYEN,  a  town  of  Brabant ;  $  miles  S.  of  Gertru- 
denburg. — Alfo,  a  town  in  the  ifland  of  Beyerlandt ;  8 
miles  from  Dort. 

STRYKE.    See  Strike. 

STRYMA,  or  Stryme,  in  Anekni  Geograpl^yf  a  com- 
mercial town  of  Thrace,  fituated  near  the  i^iii'us.  It  was 
feparated  by  the  lake  Ifmaris  from  Maronaea. 

STRYMALAGA,  a  town  of  India,  on  this  fide  of  the 
Ganges,  in  the  number  of  thofe  which  were  fituated  be- 
tween the  river  Rynda  and  the  Pfeudoftomus,  according  to 
Ptolemy. 

STRYMON,  a  river  which  had  its  fource  in  mount 
Hasnius,  and  which  formed  a  boundary  between  Macedonia 
and  Thrace,  before  the  conquefts  of  the  Macedonians  had 
extended  the  kingdom  on  this  fide.  At  its  month  was 
the  gulf  called  Strymonicus  Sinus, 

STRYNKALY,  in  Geography,  a  fmall  ifiand  of  Den- 
mark,  in  the  Baltic,  between  ^roe  and  Langeland.  N. 
lat.  540  54'.     E.  long.  io«>  36'. 

STRYNOE,  a  fmall  ifland  of  Denmark,  in  the  Baltic, 
about  2  miles  from  the  W.  coaft  of  Langeland.  N.  lat. 
54°  54'.     E.  long.  lo^*  38'. 

STRYPE,  John,  in  Biogrt^by^  a  voluminous  writer  of 
German  extraflion,  was  bom  in  the  parifii  of  Stepney,  near 
London,  in  the  year  1645,  educated  at  St.  Paurs  fchool, 
and  in  1661  entered  at  Jefus  college,  Cambridge,  from 
whence  he  removed  to  Catharine^halL  In  1669  he  became 
Mailer  of  Arts,  and  taking  orders,  was  nominated  to  the 
perpetual  curacy  of  Theydon^Boys,  in  Eifex,  and  being 
afterwards  appointed  minifter  of  Low  Layton,  in  the  fame 
county,  he  retained  this  office  during  the  whole  of  his  life. 
Having  accefs  to  the  numerous  MSS.  of  fir  Mich.  Hickes, 
fecr.-tary  to  lord  Burleigh,  he  availed  himfelf  of  them,  in 
his  fubfequent  writings  on  hiftorical  antiquities,  to  which, 
probably  in  confequence  of  this  circumftance,  he.  became 
zealoufly  attached.  His  firii  publication  in  this  depart- 
ment of.  hterature  was  entitled  **  Ecclefiaftical  Memorials, 
relating  chiefly  to  Religion^  and  the  Reformation  of  it  un- 
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der  Henry  VIII.,  Edward  VI.,  and  Queen  Mary  !.,»*  in 

3  vols,  folio,  with  an  appendix  to  each  volume,  confifting  of 
original  papers,  records,  &c.  The  lad  of  Uiefe  volumes, 
which  were  printed  in  fuccefiion,  appeared  in  1721.  The 
publication  of  his ,  <<  Annals  of  the  Reformation  of  the 
Church  of  England,"  in  4  vols,  fol.,  began  in  1701,  and 
were  completed  in  1731 ;  the  laft  volume  being  merely  a  col- 
legion  of  original  papers.  His  much  augmented  e^tion  of 
•*  Stow's  Survey  of  London"  in  2  vols.  fol.  was  publifted 
in  1720.  The  hiilorical  part  of  this  work  was  brought 
down  to  his  own  time,  and  he  added  maps  of  all  the  wards, 
and  illuflrative  plates*  befides  various  other  improvements* 
In  the  department  of  biography,  he  publifhed  feparately, 
in  folio  volumes,  the  lives  of  archbiihops  Cranmer,  Parker, 
Grindal,  and  Whitgift,  and  in  three  oftavo  volumes,  the  ]i?et 
of  fir  John  Cheke,  fir  Thomas  Smith,  and  bifiiop  Aylmer. 
In  thefe  works  he  manifeiled  an  induftry  and  corrednefs, 
which  claimed  the  refpe£i  of  prelates  and  learned  perfons  of 
his  own  time,  and  procured  for  him  feveral  fmall  benefices 
in  the  church,  though  he  was  never  advanced  to  any  very 
high  rank.  He  was  for  many  years  ledurer  of  Hackney, 
where  he  fpent  the  latter  part  of  a  hfe,  prolonged,  notwhL 
Handing  his  unintermitted  courfe  of  ftudy,  to  the  uncon^ 
mon  age  of  94.  His  death  happened  in  December  1757. 
Of  his  works  Dr.  Birqh  obferves,  that  *^  his  indufiry  and 
fidelity  will  always  give  a  value  to  his  numerous  writings, 
,  however  deititute  of  the  graces,  and  even  uniformity,  of 
ityle,  and  the  art  of  conneding  fafts."     Bio^.  Brit. 

STRZESZYN,  in  Geography,  a  town  of  Lithuania,  ia 
the  palatinate  of  Minflc ;  18  mites  S.  of  Rohaczow. 

STRZLCZE.     See  StrelIt^. 

STRZOW,  a  town  of  Auftrian  Poland,  in  Galida^ 
80  miles  W.  of  Lemberg. 

STUART,  James,  in  Biography ^  commonly  called 
AtheittOH  Stuartf  rofe  from  an  obfcure  origin,  by  his  talents 
and  induftry,  to  diftinguifhed  eminence.  His  father  wu 
a  native  of  Scotland,  and  a  mariner  of  humble  ftation,  and 
his  mother  a  native  of  Wales.  Their  fon  was  bom  in 
London  in  1713  ;  and  his  parents,  thoueh  poor,  yet  refpeA* 
able  in  chara6ter,  gave  him  the  beft  education  which  their 
limited  means  would  allow.  Being  one  of  four  childrea, 
left  deftitute  at  their  father's  death,  he  was  employed,  at 
an  early  age,  in  drawing  and  painting,  and  contributed  to 
the  fupport  of  his  mother  and  family,  by  his  ingenuity  in 
defigning  and  painting  fans  for  a  (hop  in  the  Strand.  By 
his  own  gerfevering  but  unaided  efforts,  he  gained  an  ac- 
curate  knowledge  of  anatomy,  geometry,  and  the  other 
branches  of  mathematics.  He  alfo  ftudied  the  Ladn  and 
Greek  languages  ;  and^ade  himfelf  acquainted  with  moft  of 
the  fciences.  The  fortitude  of  his  mind  was  no  lefs  fig^nal 
than  its  other  Qualities ;  for  he  fubmitted  to  the  ezcifion  of  a 
wen  upon  his  forehead,  which  wa^  grown  to  an  inconvenient 
fize ;  although  he  was  previoufiy  informed  that  the  oper»- 
tion  would  be  both  painful  and  hazardous ;  and  his  fingular 
courage  was  rewarded  with  fuccefs.  Urged  by  a  ftrong 
defire  to  feek  knowledge  and  improvement  in  foreim  coun- 
tries,  he  firft  fettled  a  brother  and  fifter  in  a  Stuation, 
which  would  afford  them  a  comfortable  fubfiftence,  and 
then,  with  a  vtrj  fcanty  ftock  of  money,  fet  out  on  a 
pedeftrian  tour  to  Rome.  In  paffiag  through  Holland  and 
France,  he  occafionally  llopped  in  order  to  recruit  his  ex* 
haufted  purfe  by  the  exercife  of  his  talents.  Having  ai^ 
rived  at  Rome,  he  formed  an  intimate  acquaintance  with 
Mr.  Nicholas  Revett,  a  ficilful  archtted.  Thefe  two 
friends  ftudied  together  for  feveral  years,  and  in  174B  con* 
certed  a  plan  for  rifiting  Athens ;  and  having  obtained  re- 
quifiteencouragementf  they  quitted  Rome  in  1750,  and  firft 
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yfi&ttA  Venice ;  and  hence  they  took  their  courle  to  Pohy 
in  Iftria ;  and  when  the^  had  exaouned  the  interetting  re« 
mains  of  antiquity  in  this  place»  they  returned  to  Venice. 
In  the  beginning  of  the  year  1751  they  failed  for  Zant, 
aUid  thence  to  Corinth»  and  in  tht  month  of  March  reached 
Athens.  Here  they  employed  themfelvet»  till  the  latter 
part  of  the  year  1753,  in  making  drawings  and  taking  mea- 
lures  of  the  architectural  remains  to  which  they  had  accefs. 
At  Athens  Mr.  Stuart  became  acquainted  with  fir  Jacob 
Booverie  and  Mr.  Dawkins;  and  the  Iatter»  in  particular, 
took  pleafure  in  affording  him  and  his  companion  patronage 
and  encouragement.  From  Athens  the  two  artifts  went  to 
Salonica,  where  they  copied  the  remains  of  a  fine  Corinthian 
colonnade.  Having  vifited  feveral  iilands  in  the  iEgean  fea» 
on  their  way  to  Smyrna,  they  returned  to  England  in  the 
beginning  of  the  year  i75<*  In  the  year  1762  the  firft 
volume  of  the  refult  of  their  labours  was  publifhed  under 
the  title  of  **  The  Antiquities  of  Athens  meafured  and 
delineated,  by  James  Stuart,  F.R.S.  and  S.A.  and  Nicholas 
Revetty  Painters  and  Architeds/'  fol.  This  work  was  re- 
ceived with  great  applaufe  by  the  lovers  of  art  and  anti- 
quity ;  and  though  it  had  been  anticipated  by  the  publica- 
tion of  M.  Le  Roy,  which  furpaffed  it  in  pidlurefque 
beauty,  yet  its  fuperior  truth  and  depth  of  relearch  gave 
it  a  more  folid  and  permanent  value.  Mr.  Stuaurt,  after  his 
return,  obtained  ditbinguifhed  patronage  in  his  profie£E[on  as 
architeA.  Lord  Anfon,  who  was  at  the  head  of  the  Adoii- 
raltv,  conferred  upon  him  the  office  of  furveyor  of  Green- 
wicfi  Hofpital,  which  he  occupied  till  his  death.  He  was 
twice  married :  the  fecond  time,  at  the  age  of  67  years,  to 
a  very  young  lady,  by  whom  he  had  four  children.  The 
dftath  of  one  of  thefe,  who  refembled  himfelf  both  in 
mind  and  body,  and  who  manifefted  an  extraordinary 
talent  for  drawing  at  the  age  of  three  years,  was  followed 
by  a  rapid  decline -of  the  btJier's  health,  who  died  in  1788, 
ia  the  76th  year  of  his  age.  Two  additional  volumes  of 
the  **  Antiquities  of  Athens"  were  publifhed  after  his  de- 
ceafe ;  the  fecond,  in  1790,  by  Mr.  Newton ;  and  the  third* 
in  1794,  by  Mr.  Revely.     Gen.  Biog. 

Stuart,  Gilbert,  LL.D.  the  fon  of  a  profeffor  in 
the  univeriity  of  Edinburgh,  where  he  was  bom  either  in 
1742,  or  in  1745  9  ^^^  ^^^  ^^  ^i^  \nrih  being  uncertain. 
He  was  originally  intended  for  the  profeffion  of  the  law ; 
but  havine  acquired  reputation,  and  the  degree  of  LL.D* 
by  an  <<  Hiltorical  DifTertation  concerning  the  Antiquitr 
of  the  Britiih  Conftitution,''  he  cad  his  k>t  among  tho(e 
who  are,  profefTedly,  writers.  With  thefe  views  he  came 
to  London,  and  for  fome  time  contributed  to  the  Monthly 
Review ;  but  difappointed  in  his  expe^Utions,  he  returned 
to  Edinburgh  in  1774,  and  commenced  a  magazine -and  re- 
view bearing  the  name  of  ^at  city.  Soon  sJter  he  gained 
an  increafe  of  reputation  by  publifhing  **  A  View  of 
Society  in  Europe,  in  its  ProgreA  from  Rudenefs  to  Refine- 
ment,*' of  which  an  enlarged  edition  in  4X0.  appeared  in 
1778.  His  ^*  Obfervations  concerning  the  Public  Law 
and  Conftitution  in  Scotland"  were  publifhed  in  1779. 
In  this  work  he  introduced  a  fomewhat  invidious  refle£Uon 
on  Dr.  Robenfon,  charaderifing  him  as  being  **  no- where 
profound ;"  and  indeed  he  feems  to  have  been  jealous  of  this 
diftinguiftied  hiftorian's  literary  fame.  Difappointed  as  can- 
didate for  the  profeflbrihip  of  public  law  in  the  uaiverfity 
of  Edinburgh,  his  feelings  were  farther  irritated ;  and  from 
that  time  his  leading  obieft  appears  to  have  been  to  fet  him- 
felf in  oppofition  to  Robertfon,  and  to  depreciate  his  merits. 
In  1780  he  publifhed  "  The  Hiftory  of  the  Eltablifh- 
ment  of  tKe  Refofmation  of  Religion  m  Scotland,"  which 
has  been  regarded  as  a  fpiritcd  and  tolerably  impartial  view 

Vol.  XXXIV. 


STU 

of  the  important  events  which  it  details.  This  wis  feU 
lowed,  in  1782,  by/<  The  Hiftory  of  Scotland,  from  the 
Eftablifhment  of  the  Reformation  till  the  Death  of  Quea 
Mary,"  2  vols.  410. 

As  the  rival  of  Robertfon,  he  enlifts  himfelf  in  this  work 
among  the  warmeft  partifans  of  queen  Mary.  How  far  he 
fucceeded  in  his  attempt  for  vindicating  this  unfortunate 
queen,  it  is  not  our  province  to  determine ;  but  his  ;work 
was  lefs  popular  than.its  opponent;  and  one* of  his  biogra- 
phers fays,  that  though  "  he^was  not  deficient  either  in  acuter 
nefs  or  in  diligence,  he  appears  to  have  betn  wanting  in  the 
moral  qualities  eflential  to  a  writer  of  hiftory."  From 
this  time,  and  after  his  removal  to  London,  where  he  was 
employed  in  fome  periodical  publications,  his  cooduft  fab* 
jedied  him  to  cenfure  and  reproach,  and  terminated  in  an 
incurable  ^ifeafe,  under  which,  after  bis  return  to  his  native 
country,  he  funk  in  1786.  **  He  pofiefled,*'  fm  the  writer 
of  his  life  ahready  cited,  **  ftrong,  if  not  brillumt  talents  t 
but  his  principles  were  las,  and  his  temper  fuch  as  pro- 
cured him  many  more  enemies  than  fnends.''    Gen.  Biog. 

Stuart,  in  Gepgrapbf.    See  Stswartstown. 

Stuart'/  IJlandt  an  ifland  in  the  North  Pacific  ooeaoy 
near  the  W.  coaft  of  America,  lying  in  the  latitude  of 
^3°  35',  and  17  leagues  from  Cape  Denbigh,  in  the  direc- 
tion oi  S.  37°  W.  This  ifland  is  fix  or  feven  leaguei 
in  circuit :  fome  parts  of  it  are  of  a  middling  height,  but 
in  genoid  it  is  low,  with  fome  rocks  lying  off  the  weftera 
part.  The  coaft  of  the  continent  is,  for  \m  moil  part,  low 
land,  but  up  the  country  fome  part  of  the  land  was  high. 
It  forms  a  point  oppoiite  the  ifland,  whioh  was  named 
Cape  Stephens,  and  lies  in  lat.  63®  tj',  and  long.  107^  41'* 
Some  drilt-wood  was  fecn  ^fee  Thurd  Voyage  ot  Capt. 
Cook)  upon  the  fhores  both  of  the  ifland  and  of  the 
continent ;  but  not  a  tree  was  perceived  growing  upon 
either.  One  might  anchor,  upon  oceafion,  betw^n  the 
Torth-eaft  fide  of  this  ifland  and  the  .continent,  in  a  depth  of 
five  fathoms,  fhelteied  from  wefterly,  foutherly,  and  eafterly 
winds ;  but  this  ftation  would  be  wholly  expofed  to  the 
northerly  winds ;  the  land,  in  that  diredion,  being  at  too 
great  a  diflance  to  afford  any  fecurity. 

STUARTIA,  in  Bdany^  receiv^  that  name  firon 
Linnzus,  at  the  fuggeflion,  as  it  apocars,  of  Dr.  I£ua 
Lawfon,  in  honour  of  the  famous  John  Stuart,  firft  earl 
and  then  marquis  of  Bute,  who,  by  his  deep  and  extenfive 
knowledge  of  this  fcience,  and  his  unbounded  devotion  to 
it,  merits  in  no  common  degree  to  be  thus  commemorated* 
His  name,  thus  confecrated,  will  doubtkfs  remain,  whea 
others  innumerable,  unworthily  fo  diftinguifhed,  will  juftly 
be  fwept  away.  Still  we  cannot  connive  at  the  ridiculous 
fupererogation  of  Koenig,  who,  ignorant  perhaps  of  the 
application  of  Stuartuh  enablifhed  a  Butea.  See  our  article 
Plaso,  where  we  have  hinted  that  this  Buiea  may,  though 
not  on  the  ground  of  equal  pretenfion,  ferve  to  commemo-* 
rate,  as  a  lover  of  plants,  the  daughter-in-law  of  the  above 
nobleman.  By  miftake,  Linnseus  and  fome  others  have 
written  the  abeve  name  SUwartiaf  but  we  reilore  the  true» 
and  univerfally  well-known  orthography;— -Linit.  Gen.  tj^w 
Schreb.  470.  Willd.  Sp.  PL  v.  3.  840.  Mart.  MilL 
i>i€t.  V.  4.  Ait.  Hort.  Kew.  v.  4.  234.  Sm.  Exot. 
Bot.  V.  2;  101.  Purih  451.  Juff.  292.  Cavan.  Diff. 
303.  Lamarck  lUuflr.  t.  593.  (Malachodendron;  Mit- 
chell Ephem.  Nat.  Cur.  v.  8.  216.  Cavan.  Diff.  302. 
Schreb.  470.  JufT.  275.  Lamarck  lUuftr.  t.  C9t.)— ^ 
Clafs  and  order,  Monadclphia  PofyanJna*  Nat.  Ord.  C§^ 
htmmferMf  Linn.     Mahaast  Jufl. 

Gen«  Ch.     Cal.  Perianth  inferior,  of  one  leaf,  in  five 
deep,  ovate»  concave,  permanent  fegmeatf«    Cor.  Petals 
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fife*  obovate,  concise,  fpreading,  equals  large.  Stam. 
Filaments  aumerous,  thread-ihapea,  (horter  than  the  co- 
roUa,  difpofed  in  fevend  rowa^  united  at  the  bottom  into  a 
ihort  cylinder^  and  conne&ed  with  the  daws  of  the  petals ; 
anthers  incumbent,  of  two  rounded  lobes.  Ptfi,  Gennen 
fnperior,  roundifh,  hairy ;  ftvles  five,  cohering  or  feparate, 
lhread-(haped,  the  length  of  the  ftamens ;  ftigmas  obtufe. 
ffric.  Capfule  fuperior,  ovate,  with  five  furrows,  of  five 
ceUs  and  n  ve  valves,  the  partitions  from  the  centre  of  each 
▼alve.  Seeds  one  or  two  in  each  cell,  ovate,  fmooth,  com- 
preffed. 

Eff.  Ch.  Calyx  in  five  deep  fegments.  Petals  five. 
Styles  five,  cohering  or  feparate.  Capfule  fuperior,  of 
five  cells  and  five  valves.  Seeds  one  or  two  in  each  cell, 
linooth. 

1.  S.  Malaehodendrou*  Common  Stuartia.  Linn.  Sp. 
PI.  982.  Willd.  n.  I.  Ait.  n.  i.  L'Herit.  Stirp.  153. 
t.  73.  (Stewartia;  Linn.  A6t.'Upf.  ann.  1741.  79.  t.  2. 
Duham.  Arb.  v.  2.  283.  t.  78.  S.  virginica;  Cavan. 
Diff.  n.  438.  t.  159.  f.  2.  Purfli  n.  i.  S.  marilandica ; 
Andr.  Repof.  t.  397.)  — Petals  flightly  waved.  Styles 
combined. — Native  of  fwamps  in  the  K>wer  counties  of  Vir* 
ginia  and  Carolina,  flowering  firom  July  to  September. 
Cultivated  by  Catefhy  in  England  in  1 742,  but  now  very 
rarely  feen.  It  flowered  at  the  marquis  of  Blandford's  in 
1804.  The  ^em  is  flirubby,  from  five  to  feven  feet  high, 
buihy,  with  round,  fmooth,  fpreading  branches.  Lemvet 
alternate,  on  fliort  ttalks,  elfiptic-oblong,  acute,  veiny, 
from  two  to  four  inches  in  length,  more  or  lefs  ferrated ; 
fmooth,  and  of  a  fine  green,  above;  paler,  and  varioudy 
downy,  efpecially  about  the  rib  and  veins,  beneath.  Flowers 
lateral,  fcarcely  axillary,  mofUy  folitary,  on  fliort  ftalks, 
large  and  very  handfome,  with  white,  concave,  wavy,  but 
not  jagged  or  fringed,  petals^  an  inch  and  a  half  or  two 
inches  long.  Segments  of  the  calyx  broad  and  ovate,  with- 
out any  hra8ea  or  appendage  at  the  bafe.  Anthers  purple. 
Styles  united  into  a  cylinder  with  five  furrows,  and  five  fliort 
obtufe  fiigmas. 

2.  S.  peraagvM,  Curled  Stuartia.  L'Herit.  Stirp.  155. 
t.  74.  willd.  n.  2.  Ait.  n.  2.  Exot.  Bot.  t.  no. 
Purih  n.  2.  <<  J.  Mill.  Ic.  t.  3.''  (Malachodendron  ova- 
tum)  Cavan.  Difi'.  n.  437.  t.  158.  f.  2.) — Petals  jagged 
and  curled.  Styles  feparate. — On  the  mountains  of  Caro- 
lina and  Georgia,  flowering  in  Auguft.  Pttrjb.  The  pre- 
cife  time  of  its  introdu&ion  into  the  gardens  of  Britain  is 
act  known,  this  fpecies  not  having  always  been  clearly  dif- 
tingruiflied  from  the  foregoing.  It  wa«  at  Kew  certainly 
long  before  1785,  when  we  obtained  there  fine  fpecimens  in 
flower,  under  the  name  of  S.  Malachodendron.  Few  flirubs 
are  more  defirable,  yet  it  is  confined  to  the  moft  choice  gar- 
dens, being  periiaps  rather  diflicult  of  cultivation,  though 
not  very  tender  as  to  cold.  Thejf^m  is  fivt  or  fix  feet  high, 
in  mode  of  growth  like  the  laft.  Leaves  deciduous,  ovate, 
acute,  varioufly  ferrated ;  fmooth  above ;  downy  and  paler 
beneath.  FoeiftMs  channelled,  bordered,  often  reddifli. 
Flom>ers  axillary,  folitary,  as  large  as  the  former,  bnt  of  a 
more  greenifli-white,  or  cream-colour,  often  tinged  with 
jred ;  the  margin  of  their  petals  deeply  jageed,  cril'ped  and 
crenate.  Calym  with  very  deep,  ovato-lanceolate,  hairy 
iegments,  accompanied  by  a  pair  of  lanceolate  hraSiecu^  of 
its  own  length.  Anthers  tawny.  Germen  hairy,  deeplj 
five*lobed.  SiyUs  quite  diftind  throughout,  a  little  fpreaa- 
ing,  fmooth.     Stigmas  recurved,  fflandular. 

Nothing  can  be  more  evident  than  that  thefe  two  plants 
muft  conftitute  one  natural  genus.  Indeed  their  teveral 
^rarieties  fo  nearly  approach  each  other,  that  the  greateft 
^Aicad  botaaifte  lave  been  in  tl^  Imbit  of  confounding 
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them  as  one  fpecies.  Cavanilles  indeed,  an  accurate  ob« 
ferver,  but  not  accuftomed  to  contemplate  the  generic  cha- 
ra6kers  of  plants  in  a  philofophical  manner,  was  decidedly 
of  opinion  that  thefe  two  flirubs  mutt  form  two  diftina 
genera ;  for  nothing  can  be  more  diftin6k,  in  theory,  than 
one  ftyle  and  five.  L'Heritier  judged  more  corredly,  and 
we  have  followed  his  decifion.  The  S.  peniagyna  feems  to 
have  taken  place  of  the  original  Stewartia  in  our  gardens. 
All  that  the  younger  Linnaeus,  the  late  Mr.  Davali,  or  we 
purfelves  at  different  times,  have  acquired  from  various  Eng- 
lifli  colle^ons,  is  the  fentagyna.  A  fingle  fpecimen  of  S. 
Malachodendron  from  (jlayton  lies  in  the  old  Linnaean  her-  , 
barium.  This  has  the  ftyles  firmly  united,  fo  as  to  be,  in 
appearance,  ftri6tly  monogynous.  Linnxus,  not  adverting 
to  that  circumftance,  took  the  plant  for  Mitchell's  Mali* 
ehodendron^  and  hence  adopted  that  name  as  a  fpecific  appel- 
lation, which  embroils  the  hiftory  of  the  genus,  and  might 
vrith  advantage  have  been  changed  by  L'Heritier  to  1110- 
nogyna» 

Stuartia,  in  Gardenings  a  genus  which  contains  a  hardy 
deciduous  plant  of  the  North  American  flowering  flirub 
kind,  the  Ipeciea  of  which  is  the  ftuartia,  or  malachoden- 
dron (S.  malachodendron).  It  is  an  elegant  flirub,  which 
was  introduced  here  into  garden  cultivation  from  Virginiaf 
in  the  above  country. 

Method  of  Culture, — It  is  capable  of  being  propagated 
and  increaied  in  different  ways,   as  by  feeds,  layers,  and 
fometimes  by  cuttinsrs.      In  the  feed  method,   after  the 
feeds  are  procured  frefti  froni  their  native  fituation,  they 
fliould  be  fown,  as  foon  as  poffible,  either  in  a  border  oiE 
light  earth,  in  an  eafterly  expofure,  and  covered  in  to  the 
depth  of  from  about  half  an  inch  to  an  inch ;  or,  where 
convenient,  it  would  be  better  and  more  advantageous  to 
fow  them  in  pots,  and  to  plunge  them  into  a  hot-bed  of 
dung  or  bark,  under  glafles,  giring  the  feeds  occafional  wa- 
terings immediately  after  being  fown,  and  the  young  plants 
when  come  up,  and  in  their  early  growth ;    flia<fing  the 
whole  moderately  firom  the  effe6^s  of  die  fun,  all  the  while. 
It  is  alfo  neceflary  to  be  careful  in  hardening  them  gra- 
dually, in  proper  time,  to  the  open  air,  during  the  fummer 
feafon ;  but  in  the  fucceeding  winter,  they  mould  be  de> 
pofited  and  kept  under  a  garden-frame,  or  in  a  green-houfe, 
until  the  fpring,  when  they  fliould  be  forwarded  as  much 
as  poflible,  by  plunging  them  again  into  a  birk-bed  for  a 
month  or  two,  as  until  towards  the  approach  of  the  next 
fummer,  then  gradually  ag^ain  hardening  them,  and  letting 
them  be  plunged  into  the  earth  of  a  fliady  border,  until  the 
autumn ;  at  which  time  they  fliould  again  be  removed  under 
flielter  for  all  the  enfuing  winter;  and  in  the  next  early 
fpring  they  may  be  potted  oif  feparately  into  Imall  pots, 
which,  if  plunged  into  a  bark-bed  too,  will  ftrike  them 
more  expeditioufly  than  where  that  is  not  the  cafe ;  proper 
waterings  and  fmtable  occafional  fliade  being  given  them  ; 
not  omitting  to  harden  them  as  before,  continuing  to  pro- 
te6^  them  by  means  of  proper  flielter  for  another  winter ; 
and  in  the  fpring  after  that,  at  a  time  when  the  weather  ia 
fettled,  they  may  be  ventured  to  be  wholly  turned  out  of 
the  pots,  and  fet  out  with  the  balls  of  earth  about  their 
roots,  in  the  full  open  ground,  in  not  too  funny  a  fituation. 

When  cultivated  by  fayers,  the  young  flioots  fliould  be  cho- 
fen  for  the  purpofe,  and  be  laid  down  in  the  eariy  part  of  the 
autumn,  for  the  moft  part  by  flit- laying ;  and  in  the  enfuine 
fpring  and  fummer,  in  dry  times,  frequent  waterings  flioula 
be  given ;  and  when  fcreened  by  means  of  moderate  ihadCf 
in  ^e  heat  of  the  fummer  feafon,  they  will  root  better  and 
more  freely,  which  they  fometimes  completely  effeft  in  the 
courfe  of  one  year ;  when^  in  the  early  muing  fpring,  they 
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mxf  be  taken  olF  aod  potted  off  feparately ;  when  sSfo,  if 
then  plunged  into  any  moderately  heated  hot-bed  for  a  few 
weekfly  they  will  be  forwarded  confiderably  by  it ;  removing 
them  for  the  whole  of  the  fummer  to  fome  (hady  border^ 
amd  to  the  (belter  of  a  frame  or  green-houfe  during  the  en- 
fiUDg  winter  ;  and  in  the  next  fpring,  they  may  be  fet  out 
with  balls  about  their  roots  into  the  open  ground^  where 
they  are  to  finally  remain. 

In  the  cutting  method,  the  cuttings  of  the  young  (hoots 
ihould  be  planted  out  in  pots  of  good  earth  during  the 
ipring  and  fummer  feafons,  and  be  then  plunged  into  a  bark 
not-bedy  when  fome  of  them  will  probably  ftrike  root,  and 
become  proper  plants,  which  are  in  fumcient  time  to  be 
inured  to  the  open  air ;  and  they  are  afterwards  to  be  ma- 
aaged  in  the  fame  manner  as  the  feedlings  and  the  layers. 

This  is  a  hardy  plant,  except  in  the  early  feedling  ftate, 
when  it  is  a  little  tender,  and  (lands  in  need  of  (belter  and 
prote&ion  from  cold,  frofty,  winter  feafons,  as  has  been 
leen,  until  it  becomes  ftrong  and  inured  to  the  open  air, 
when  it  will  ftand  conftantly  in  the  open  (hrubbery  quarters 
without  inconvenience. 

It  affords  variety  among  (hrubbery  pl^ts,  and  in  coUec- 
tions  of  the  green-houfe  and  confervatory  kinds. 

8TUfi,  in  jigricuUurif  a  term  fignifying  the  root  of  la 
plant,  with  the  top  cut  off.  Tojtuh^  (ignifies  to  grub  up  the 
ftumps  of  trees,  (hrubs,  bru(hwood,  &c. 

Stub,  in  the  Manege^  is  ufed  for  a  fplinter  of  fre(h-cut 
under-wood,  that  goes  into  a  horfe's  foot  as  he  runs ;  and 
piercing  the  fole  through  to  the  quick,  becomes  more  or 
kfiB  dangerous,  according  as  it  finks  more  or  lefs  into  the 
foot. 

STUB-ir<90«(  in  Rural  Eemiom^f  the  name  of  fuch  wood 
as  grows  in  hedee-rows,  and  does  not  properly  come  under 
the  names  of  tunber,  pollards,  or  thorns,  or  the  young 
wood  that  is  cut  from  ftubs  or  ftools.  It  is  obferved  by 
Mr.  Marfhall,  that  the  harveffin^  of  this,  as  of  timber,  de- 
pends on  fituation,  and  other  circumftances ;  and  that  the 
age  or  fize  of  cutting  muff  ever  be  guided  by  the  demand 
in  a  given  diilri^,  whether  it  be  for  cord-wood,  hop-poles, 
hoops,  (lakes,  faggot-wood,  or  other  ware:  and  further, 
that  the  mode  of  difpofal  is  to  be  determined  upon  by  the 
fucceeding  crop.  If  the  land  be  intended  to  be  appro- 
priated wholly  to  coppice-woods,  it  is  generally  the  moft 
eligible  way  to  difpofe  of  the  crop  as  it  ftands,  by  one  of 
the  modes  enumerated  for  felling  timber*  But  if  feedling 
plants  are  to  be  fet  out  for  timber  ftands,  or  the  young 
flioots  from  the  ftubs  to  be  trained  up  in  the  grove  manner, 
it  is  requifite  that  a  proprietor  (hould  employ  his  own 
people  in  reaping  the  crop,  and  making  it  up  into  fuch 
wares  as  are  moft  faleable  and  profitable  in  the  particular 
fituations.  In  regard  to  the  cutting  down  coppice-woods, 
the  main  obfervances  are,  to  cut  them  io  feafon,  to  take 
off*  the  ftems  clean  and  fmooth,  with  upward  ftrokes  of  the 
aae,  that  the  ftubs  may  (hoot  with  the  greater  certainty ; 
and  to  cut  them  off  as  low  as  conveniency  will  allow,  in  order 
that  the  (hoots  may  be  few  and  vigorous  in  their  growth. 

STUBBEKIOBING,  in  Gesgrapfy,  a  town  of  Den- 
mark, in  the  ifland  of  Falfter ;  lo  miles  N.£.  of  Nye- 
kiobing. 

STUBBEN,  a  fmaU  ifiand  on  the  eaft  fide  of  the  gulf 
of  Bothnia.    N.  lat.  63**  31'.    E.  long,  aa®  a'. 

STUBBING,  in  jigricuUwre,  a  term  applied  to  the 
|rrubbing  up  any  fort  of  ftub  or  root,  either  in  woods, 
Eedges,  or  other  places. 

STUBBLE,  the  ftrawy  matter  of  the  cut  ftalks  or 
fteuM  of  grain,  which  are  left  in  the  MA  after  reaping. 
The  ftubble  ihould^  ia  all  cafes,  whexe  it  is  in  any  quantity, 


be  colleded  either  for  the  purpofe  of  thatch  or  Utter.  The 
proper  time  for  cutting  over  the  wheat  and  rye  ftubbles  il 
September,  when  Mr.  Young  advifes  their  being  raked  into 
heaps,  for  carting  home  to  Uie  farm-yard  for  utter.  The 
ftubble  left  on  Uie  land  is  not  of  much  advantage  as  a 
manure ;  but  carted  into  the  farm-yard,  it  becomes  an  ex* 
cellent  manure. 

In  fome  parts  of  Effex,  where  the  wheat  ftubbles  am 
weedy,  they  are  fet  fire  to  in  a  dry  time,  and  burnt,  which 
is  faid  to  be  a  great  deftru6iion  to  weeds.  The  bean 
ftubbles,  in  fome  places  in  the  fame  county,  when  foul,  are 
hand-hoed;  and  in  others  they  not  only  hand-hoe  them 
well,  but  dew-rake  and  bunf  the  weeds.  Some  work  fuch 
ftubbles  weU  with  a  nidget  and  harrows,  by  which  the  weedt 
are  made  to  rife,  and  be  deftroyed  by  the  feed-earth  for  the 
next  crop.  Shimming  fuch  ftubbles  well,  too,  is  often 
pradkifed  with  great  fuccefs. 

Some  other  modes  of /managing  ftubbles,  as  that  of  paring 
them,  and  others,  are  like  wile  in  ufe ;  but  which  are  men- 
tioned under  their  proper  heads. 

STUBBLE^Ttfmi]^/,  a  term  applied  to  thofe  forts  of  tnmip 
crops,  which  are  grown  after  tne  ftubbles  have  been  tumra 
down. 

The  ftubbles  which  have  been  ploughed  after  finifhing 
the  harveft,  and  then  fown  with  tunups,  come  properly 
round  for  late  fpring  feed  for  (beep. 

In  the  Corre&ed  Agricultural  Report  of  the  County  of 
Suffex,  it  is  ftated,  that  about  the  village  of  Petworth  it  ia 
a  common  pradice  either  to  fow  ftubble-tumips,  or  rye  and 
tares  in  mixture,  upon  the  wheat,  barley,  or  oat  er(h.  Thin 
admirable  prance  of  throwing  in  one  crop  upon  the  back 
of  another,  is  thought  too  good  a  feature  in  the  manaee* 
ment  of  the  diftrid  to  be  paffed  over  without  particmar 
notice. 

On  good  dry  friable  lands,  ftubUe-tumip  eropt  am 
moftly  valuable,  and  of  great  utility  in  the  above  and  other 
views.     See  Turnip. 

Stubblb  Bretfi-Plwgh^  a  term  applied  to  that  fort  of 
pu(hing  plough,  or  paring  tool  of  the  fpade  kind,  which  is 
ufed  in  fome  diftrids  in  taking  off  the  ftubbly  furface  of 
lands,  in  the  ftate  of  tillage. 

Stubble  Brea/i^Phughmg^  a  name  applied  to  the  unufual 
and  extraordinary  pra6tice  of  paring  or  (baring  oft'  the  fur- 
face  of  lands,  in  the  ftate  of  ftubble,  in  fome  cafes  and 
diftridks,  as  Oxfordfiiire,  for  the  purpofe  of  •cleaning  them 
firom  couch  and  other  weeds,  as  well  as  perhaps  for  fome 
others.  The  operation  is  done  as  in  fward  land  that  it 
intended  for  buminr ;  but  the  depth  cut  by  the  workmen 
is  not  more  than  an  inch  or  two  at  moft,  which  is  a  fingular 
circumftance,  if  it  have  the  effed  of  completely  cleaning 
the  ground,  which  is  afferted,  and  which  may  be  fuppofed 
to  be  the  cafe ;  as  the  farmers  would  hardly  be  at  fuch 
an  expence,  if  the  effefi  did  not  fully  anfwer  their  ex* 
peflations. 

The  prance  might  probablr  be  had  recourfe  to  in 
feveral  other  difbrids  with  great  benefit,  and  be  performed 
in  a  more  ready  and  cheap  manner,  by  ufing  a  horfe-plough 
properly  contrived  and  conftruded  for  the  purpofe. 

STUBBLE-i^tfif,  the  name  of  a  light  implement  of  thii 
kind,  contrived  with  long  teeth,  fometimes  made  of  iron, 
ufed  Yor  the  purpofe  of  raking  up  the  ftubble  by  the  hand* 
See  Raxib. 

StJTBBLE-Ihrfi'Raket  the  name  of  a  rake  for  coUefting 
the  ftubble  toother  with,  which  is  cpnftruded  with  wheels, 
fhafts,  and  a  head  fet  with  fbon^  iron  teeth,  for  being  em^ 
ployed  by  means  of  a  horfe.  It  is  a  very  ufeKd  and  expedi- 
tious tool  for  this  purpofe.    See  Rake. 
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STUBBS9  Gborgsi  in  Biograpbyt  an  eminent  painter 
•f  animals,  was  born  at  Li^rpool  in  1724.  He  parti- 
cularly excelled  in  the  knowledge  of  the  anatomy  of  animals, 
for  which  he  took  great  pains  in  diiTeAion,  as  well  as  defign. 
It  it  unfortunate  that  the  exercife  of  his  t^ents  was  confined 
to  portrait  animal  paintings  and  particularly  of  race-horfes« 
as  he  was  capable  of  much  higher  produdtions :  witnefs  bis 
pifture  of  Phaeton  with  the  horfes  of  the  fun,  and  thofe  of 
the  horfe  and  lioa.  His  knowledge  of  the  nature  and  ac- 
tions of  various  animals  infpire  his  pictures  with  peculiar 
intereft.  Sometimes  his  colouring  was  very  good,  though 
never  excellent ;  and  he  was  defective  in  the  execution  of 
tnck-grounds.  His  long  life  was  mo  ft  laborioufly  and 
ufefuUy  employed.  In  1766  he  publifhed  his  Anatomy 
of  the  Horfe,  the  moft  perfed  work  upon  the  fubjed ; 
which  he  drew,  and  etched  himfelf,  from  a  natural  figure 
which  he  difTedied  for  the  purpofe.  He  died  in  1806,  at 
the  age  of  82.  He  was  an  affociate  of  the  Royal 
Academy. 

STUBEN,  or  Stubma,  in  Geographyy  a  town  of  Hun- 
gary, which  has  fome  warm  baths ;  and  in  its  vicinity,  mines 
of  copper  and  filver ;  8  miles  N.  of  Cremnitz. 

Stuben,  a  town  of  the  county  of  Pludentz ;  i  a  miles  £• 
of  Pludentz. 

STUBENBERG,  a  town  of  the  duchy  of  Stiria; 
9  miles  W.  of  Hardeberg. 

STUBENDORF,  a  town  of  Silefia,  in  the  principality 
of  Neifle ;  3  miles  W.S.W.  of  Ottmuchau. 

STUBGEN,  in  Commereet  a  liquid  meafure  in  many 
parts  of  Germany.  At  Bremen,  45  ftub^ens  anfwer  to 
38  Englifh  gallons.  A  tonne  of  beer  contams  48  ilubgens, 
or  192  quarters.  At  Hamburgh,  the  ahm~  is  rr  40  (lub- 
gens  s  and  as  the  ahm  contains  10,640  Hamburgh  cubic 
inches,  or  7300  French  ditto,  or  8836  Englifh  ditto,  which 
sre  38^  Englifh  gallons,  24  flubgens  are  =  23  EngHfh 
gallons.  An  oxhoft  (  =  574  Englifh  gallons)  of  Bourdeaux 
or  claret  wine  is  reckoned  at  from  62  to  64  ilubgens ;  and  a 
pipe  of  Spaniih  wine  at  from  96  to  100  flubgene.  A  tonne 
•f  beer  contains  48  ftubgens,  and  a  fmall  ditto  32  ftubgrens. 
A  quarteel  of  train-oil  contains  2  tonnes,  or  64  flubgens, 
and  is  reckoned  at  2  centners,  or  224  lbs.,  net  weight. 
See  Tab.  XXXH.  under  Measurbs. 

STUBIG,  in  Geography,  a  town  of  Bavaria,  in  the 
bifhopric  of  Bamberg ;  10  miles  N.E.  of  Bamberg. 

STUBLANG,  a  town  of  Bavaria,  in  the  bifhopric  of 
Bamberg ;  13  miles  N.N.E.  of  Bamberg. 

STUC,  or  Stucco,  in  Building,  a  compofition  of  white 
marble  pulverized,  and  mixed  with  plafler  or  lime ;  the 
whole  fifted  and  wrought  up  with  water ;  to  be  ufed  like 
common  plafler. 

This  is  what  Pliny  means  by  marmoratum  cfui,  and  aHa" 
rium  optu»    See  Mosaic,  &c. 

Of  this  are  made  flatues,  bufls,  bafTo  relievos,  and  other 
ornaments  of  architedture.     See  Statue. 

A  ftucco  for  walls,  3cc.  may  be  formed  of  the  grout  or 
-putty,  made  of  good  ftone-lime,  or  the  lime  of  cockie-fhell6» 
which  is  better,  properly  tempered  and  fuficiently  beat, 
mixed  with  (harp  gnt-fand,  in  a  proportion  which  depends 
on  the  flrength  or  the  lime :  drift-fand  is  beft  for  this  pur- 
pofe;  and  it  will  derive  ad  vintage  from  being  dried  ^  an 
iron  plate  or  kiln,  fo  as  not  to  burn  ;  for  thus  the  mortar 
would  be  difcoloured*  When  this  ia  properly  compounded, 
it  fhould  be  put  up  in  fmall  parcels  againft  walls,  or  other- 
wife,  to  mellow,  as  the  workmen  term  it ;  reduced  again  to 
a  foft  putty,  or  pafle,  and  fpread  thin  on  the  walls  vrithout 
897  under*coatt  and  well  trowelled.  ^A  fucceeding  coat 
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fliould  be  laid  on«  before  t^  firffc  is  quite  dry,  which  mH 
prevent  joints  of  brick»work  appearing  through  it.  Much 
depends  upon  the  workmen  giving  it  fufficient  labour,  vai 
trowellin|r  it  down.  If  this  flucco,  when  dry,  is  laid  Ofcr 
with  boilmg  linfeed  oil,  it  will  laft  a  long  time,  and  not  be 
liable,  when  once  hardened,  to  the  accidents  to  which  com- 
mon flucco  is  liable. 

Liardet's,  or,  as  it  is  commonly  called,  jfiiam*i  oU'Cemeni, 
or  flucco,  is  prepared  in  the  following  manner :  For  the 
firfl  coat,  take  twentv-one  pounds  of  fine  whiting,  or  oyfter* 
fhells,  or  any  other  lea*fhells  calcined,  or  plafler  of  Paris, 
or  any  calcareous  material  oalcined  and  pounded,  or  any 
abforbent  material  whatever,  proper  for  the  purpofe ;  add 
white  or  red  lead  at  pleafuic,  dedu6iing  from  the  other 
abforbent  materials  in  proportion  to  the  white  or  red  lead 
added ;  to  which  put  four  quarts,  beer-meafure,  of  oil ; 
and  mix  them  together  with  a  grindinr-mill,  or  any  levigat- 
ing machine :  and  afterwards  mix  and  beat  up  the  fame  vrell 
with  twenty-eight  quarts,  beer-meafure,  of  any  faod  or^ 
gravel,  or  of  both,  mixed  and  fifted,  or  of  marble  or  ftone 
pounded,  or' of  brick-dufl,  or  of  any  kind  of  metallic  or 
mineral  powders,  or  of  any  folid  material  whatever,  fit  for 
the  purpofe. 

For  the  fecond  coat,  take  fixteen  pounds  and  a  half  of 
fuperfine  whiting,  or  oyfler-fhells,  or  any  fea-fhells  cal- 
cined, &c.  as  for  the  firft  coat ;  add  fixteen  pounds  and  a 
half  of  white  or  red  lead,  to  which  put  fix  quarts  and  a 
half  of  oil,  wine*meafure,  and  mix  them  together  as  before: 
afterwards  mix  and  beat  up  the  fame  well  with  thirty 
quarts,  wine-meafure,  of  fine  fand  or  gravel  fifted,  or  ftone 
or  marble  pounded,  or  pyrites,  or  any  kind  of  metallic  or 
mineral  powder,  ftc.  This  compofition  requires  a  greater 
proportion  of  fand,  gravel,  or  other  folids,  according  to  the 
nature  of  the  work,  or  the  ufes  to  which  it  is  to  be  applied. 
If  it  be  required  to  have  the  compofition  coloured,  add  to 
the  above  ingredients  fuch  a  proportion  of  painter's  colourf, 
as  will  be  neceffary  to  ^ive  the  teint  or  colour  required. 
In  making  the  compofition,  the  befl  linfeed  or  hempfeed, 
or  other  oils  proper  for  the  purpofe,  are  to  be  ufed,  boikd 
or  raw,  with  dryin?  ingredients,  as  the  nature  of  the  work, 
the  feafon,  or  the  climate  requires  ;  and  in  fome  cafes,  bees- 
wax may  be  fubftituted  in  place  of  oil :  all  the  abforbent 
and  folid  materials  muH  be  kiln-dried.  If  the  compofition 
is  to  be  of  any  other  colour  than  white,  the  lead  may  be 
omitted,  by  taking  the  full  proportion  of  the  other  ab- 
forbents ;  and  alio  white  or  red  lead  may  be  ful>ftitttted 
alone,  inftead  of  any  other  abforbent  matenal. 

The  firft  coat  of  this  compofition  is  to  be  laid  on  with 
a  trowel,  and  floated  to  an  even  furface  with  a  rule  or 
darby,  (i.  e,  a  handle-float.)  The  fecond  coat,  after  it  is 
laid  on  with  a  trowel,  when  the  other  is  nearly  dry,  fhould 
be  worked  down  and  fmoothed  with  floats  edged  with 
horn,  or  any  hard  fmooth  fubflance  that  does  not  flain. 
It  may  be  proper,  previoufly  to  laying  on  the  compofition, 
to  moiften  the  furface  on  which  it  is  to  be  laid  by  a  brufli 
with  the  fame  fort  of  oil  and  ingredients  which  pafs  through 
the  levigating  machine,  reduced  to  a  more  liquid  ftate,  in 
order  to  make  the  compofition  adhere  the  better.  This 
compofition  admits  of  being  modelled  or  caft  in  moulds,  in 
the  fame  manner  as  plaflerers  or  flatuaries  model  or  caft 
their  flucco  work.  It  alfo  admits  of  being  painted  upon, 
and  adorned  with  landfcape,  or  ornamental*  or  figure-paint- 
ing, as  well  as  plain  painting.  For  the  invention  of  this 
flucco,  Mr.  Liardet  obtained  a  patent  in  1773  for  fourteen 
years,  the  term  of  which  wzs  extended  to  eighteen  years,  in 
confequence  of  an  a£i  of  parliament  in  1776.  For  compo- 
fitions  very  fimilar  to  the  preceding,  patents  were  granted 
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CO  Dr.  Wark  in  17659  Mr.  Emerton  in  1771,  and  to  Mr. 
Rawlinfon  in  1772. 

Dr.  Shaw  informs  us  in  bis  Travels  (p.  286.)»  that  the 
cement  or  mortar  ufed  in  Barbary,  which  is  apparently 
of  the  fame  confiftence  and  compofition  with  thofe  of  the 
ancientSy  is  made  in  the  following  manner :  They  take  two 
parts  of  wood-afhesy  three  of  lime,  and  one  of*  fine  fand, 
which,  after  being  well  iifted  and  mixed  together,  they 
beat  for  three  days  and  nights  incefiantly  with  wooden 
mallets,  fprinkling  them  alternately  and  at  proper  times 
with  a  little  oil  and  water,  till  they  become  of  a  due  con* 
fiftence.  This  compofition,  he  adds,  is  chiefly  ufed  in  their 
arches,  ciftems,  and  terraces ;  but  the  pipes  of  their  aque- 
du^s  are  joined,  by  beating  tow  and  lime  together  with  oil 
only,  without  any  mixture  of  water.  Both  thefe  com- 
pofitions  quickly  afTume  the  hardnefs  of  ftone,  and  fuffer  no 
water  to  pervade  them :  and  will,  therefore,  anfwer  the  pur- 
pofe  of  ilucco. 

For  other  compofitions  of  a  like  kbd,  fee  Mortar, 
Mortar  for  Sun^tals^  &c.  and  Plaistering.  See  alfo 
Eeonomscai  Painting. 

STUCI  A,  in  jincient  Geography,  a  river  of  Britain,  which 
Mr.  Horfley  thinks  was  the  mouth  of  the  river  Dovie ; 
but  both  Baxter  and*Camden  imagine  it  to  be  Aberiftwith, 
or  the  mouth  of  the  river  Yftwith  id  Cardigan fhire. 

STUCK,  in  Stttl-maktngf  a  term  ufed  for  being  ilitched. 

STUCK  AW,  or  Zukaw,  in  Geography^  a  town  of 
Pruffia,  in  Pomerelia ;  16  miles  S.S.W.  of  Dantzic. 

STUCKIUS,  JoHN-WiLUAM,  in  Biography^  a  learned 
divine  and  philologift,  was  born  in  1542  at  the  convent  of 
Tofien,  in  the  canton  of  Zurich ;  and  after  a  very  liberal 
edncation,  and  temporary  employment  as  domeflic  tutor  in 
a  Dobk  family  in  France,  he  fucceeded,  in  1568,  to  the  office 
ef  rector  in  the  public  fchool  at  Zurich,  and  in  1577  was 
appointed  profefTor  of  theology  in  that  city.  He  died  in 
16079  having  obtained  diitinguifhed  reputation  by  various 
learned  works,  particularly  by  his  <<  Scholia  on  Arrian's 
Periplus  of  the  Euiine  and  Erythrean  Seas,"  and  <<  Anti- 
quitatum  Convivialium,  Lib.  IV.  in  quibus  Hebraeorum, 
Graecorum,  Romanorum,  aliarumque  Nationum  antiqua 
Conviviorum  genera  et  mores  explicantur,''  fol.  Tigur. 
1 59 1.     Moren. 

STUD,  in  Rural  Economyt  the  name  of  the  place  where 
ftallions  and  mares  are  kept  to  propagate,  tee.  It  further 
fignifies  the  flallions  and  breeding  mares  themfelves  ;  alfo 
the  horfes  kept  in  a  itable.  See  Breeding  of  Horses^  and 
Mark.    See  alfo  Stallion. 

STUDDING-Sails,  in  a  Shtp^  are  certain  light  fails 
extended  in  moderate  and  fteady  breezes,  beyond  the  fkirts 
of  the  principal  fails,  where  they  appear  as  wings  on  the 
yard-arms :  hence  fome  have  called  them  goofe-vfings. 
The  origin  of  the  name  has  been  varioufly  affigned  :  fome 
have  derived  ftudding  from  feud,  becaufe  the  fmall  faib 
ufed  in  fcudding  are  nearly  of  the  fame  fize  and  figure  with 
the  lower  ftudding-fails  :  others  have  fought  its  etymology 
in  JUddy,  becaufe  thefe  fails  feel  the  effort  of  a  breeze,  and 
fenrc  to  pu(h  the  fhip  forward,  and  to  give  her, head-way  ; 
fo  that  ^ihe  becomes  fufceptible  of  the  power  of  the  helm, 
and  is  retained  in  a  ileddy  courfe ;  whence  ftedt^ng-izAB^ 
afterwards  corrupted  into  fludding-tzih.  Others  again  de- 
rive ftudding  from  the  Saxon  i0r^/,  to  qfftfi,  whence  thofe 
Hails  which  help  the  (hip's  courfe  are  qtMl^A fading,  fiedding^ 
erJhuLRng'idils. 

The  top-maft  ftudding-fails,  or  thofe  which  are  fet  on 
tbe  outfide  of  the  top-fails,  are  fpread  below  by  a  boom, 
which  Aiding  out  from  the  extremities  of  the  main  and 
fore-yardi|  pofhet  out  their  lower  conen ;  and  their  upper 
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edges,  which  are  attached  to  a  light  pole,  are  hoifted  im 
to  the  top-fail-yard-arms.  The  lower  iludding-fails,  which 
are  fpread  beyond  the  ikirts  or  leech  of  the  main-fail  and 
fore-fail,  are  fixed  nearly  in  the  fame  manner ;  only  that  the 
boom,  which  extends  their  bottoms,  is  generally  hooked  to 
the  chains  bv  means  of  a  goofe-neck ;  or  elfe  fwbgs  off  along 
with  the  fail  to  which  it  is  fufpended ;  being  kept  fteddy 
behind  by  a  rope  called  the  guy.    Falconer. 

In  the  navy  lately,  an  additional  fore-top-gallant  ftudding^ 
fail  is  to  be  sdlowed ;  and  an  addition  of^feven  cloths  is  to 
be  made  to  one  of  the  fore-ftudding-fails,  and  of  two 
cloths  to  one  of  the  fore-top-maft  ftudding-fauls :  a  fmall 
yard  is  to  be  iffued  with  the  latter,  to  be  laced  at  the. 
bottom,  fo  that  it  may  be  hauled  out  in  light  winds  ;  and 
eye-let  holes  are  to  be  made  in  the  foot  of  the  fail  one-third 
from  the  tack. 

STVDmsQ-SaU Boonu.  (  See  Booms.)  In  the  navy  lately, 
the  heels  of  iludding-fail  booms  are  to  be  reduced  from  the 
inner  boom-iron,  in  manner  of  a  top-fail-yard  ;  and  a  bolt  is 
to  be  placed  at  the  inner  end  alfo. 

STvuDivQ-Sail'Tarde.    See  Yards.  ' 

STUDEIN,  in  Geograpbyt  a  town  of  Moraria,  in  tbe 
circle  of  Iglau ;  22  miles  S.W.  of  Iglau. 

STUDENITZ,  a  village  and  convent  of  noble  Domi. 
nicans  of  Germany,  in  the  duchy  of  Stiria ;  8  miles  S.S.E. 
of  Windifch  Gratz. 

STUDLAND  Bay,  a  ba^  of  the  Engliih  Channel,  a 
little  S.  of  Pool  harbour  ;  deriving  its  name  from  a  village 
called  «  StudUnd  j"  6  miles  S.  of  Pool  N.  lat.  Co*'  z't^s 
W.  long..  1°  58'. 

STUFEN,  a  town  of  Switzerland,  in  tbe  canton  of 
Zurich ;  9  miles  S.S.E.  of  Zurich* 

STUFF,  in  Commereet  a  general  name  for  all  kinds  of 
fabrics  of  gold,  iilver,  filk,  wool,  hair,  cotton,  or  thread, 
raanufa£iured  on  the  loom  ;  of  which  number  are  velvets, 
brocades,  mohair,  fattins,  taffedes,  cloths,  fergres,  &c. 

Stuff  is  particularly  ufed  for  certain  kinds  of  flight 
woollen  ftuffs,  ufed  principally  for  linings,  and  women's 
wear ;  as  linfeys,  rateens,  &c. 

Stuffs,  Bleaching  of     See  Blsachino. 

Stuff,  Crofi-grmned.     See  Cross-grained. 

Stuffs,  Fulling  of    See  Fulling. 

Stuff,  in  Naveu  Language,  any  compofition,  or  melted 
mafs,  ufed  to  fmear  or  daub  the  mafts,  fides,  or  bottom 
of  a  (hip.  That  which  is  chiefly  ufed  for  the  lower  mafts 
is  fimply  turpentine,  rofin,  or  varnifli  of  pine :  for  the  top* 
mafts,  tallow  or  butter  :  for  the  fides,  turpentine,  vamifli 
of  pine,  tar,  and  oil,  or  tar  mixed  with  oil  and  red-ochre: 
and  for  the  bottom,  a  mixture  of  tallow,  fulphur,  and  rofin 
or  tar,  whale-oil  and  broken  glafs ;  or  any  part  of  thefe 
ingredients  :  and  this  operation  is  called  giving  a  new  coat 
of  ftuff  to  the  mafts,  fides,  &c.  Falconer.  See  Pay  and 
Ship. 

Stuff,  in  Canals^  is  ufed  for  the  earth  or  foil  in  which 
they  are  dug. 

STUFFING.    See  Congestion. 

Stuffing  Drains^  in  Agrieulturcy  a  term  applied  in  ibme 
places  to  the  pra^ice  of  filling  them  with  wood,  ftraw,  or 
other  materials,  as  is  the  cuftom  in  fome  inftances  of  furface- 
draining.     See  SuRFACB-i>r«iii. 

STUGEN,  in  Geography,  a  town  of  Sweden,  in  the  pro* 
vince  of  Jamtland  ;  25  miles  E.  of  Ofterfund. 

STUHLINGEN,  the  capital  of  a  landgravate  in  Ger- 
many,  belonging  to  the  Furftenberg  family  y  21  miles  N.  of 
Zurich.     N.  lat.  47°  48'.     E.  long.  8°  tG. 

STUHL-WEISSENBURG,  or  Szekes  Fejmvab,  a 
royal  free  town  of  Hungary,  and  fee  of  a  biihop,  fituated  on 

marfliy 


S  TU 

mxAj  ground*  occafioned  by  the  river  Sarwhs.  From  this 
town  run  three  very  large  caufeways  or  moles,  among  which 
are  churches^  houfes*  gardens,  and  meadows,  fo  that  the  in- 
habitants of  thefe  fuburbs  are  more  numerous  than  thofe  of 
the  town.  This  was  formerly  the  place  where  the  kings 
were  crowned,  and  ^nerally  mterred  ;  but  at  prefent  its 
beft  houfes  are  in  rums,  and  the  town  is  very  much  decayed. 
The  number  of  inhabitants  is  about  i  i,ooo ;  84  miles  S.£. 
of  Vienna.     N.  lat.  47*  1 7'.     E.  long.  1 7°  $&. 

STUHR,   a  river  of  Germany,  which  runs  into  the 
Ochte,  4  miles  N*  of  Delmenhorft. 

STUKELEY,  William,  in  Biography^  a  phyfician  of 
eminence,  and  a  diiiinguifhed  antiquary,  defcended  from  an 
ancient  family  in  Lincolnshire,  was  born  at  Holbeach,  in  that 
county,  in  the  year  1 687 .    He  received  his  early  education  at 
the  frec-fchool  of  his  native  town,  and  was  entered  of  Ben'ct 
college,  Cambridge,  in  1705  ;  and  while  an  under-graduate, 
evinced  a  ftrong  propenfity  to  drawing,  and  to  the  ftudy  of 
antiquities.    Being  intended  for  the  nvedieal  profeffion,  how- 
ever, his  principal  attention  was  dire^ed  to  botany,  and  the 
other  collateral  fludies,  which  he  could  purfue  at  Uie  univer- 
fity,  until  he  took  the  degree  of  M.B.  in  1709.     He  then 
went  to  London,  where  Iw  ftudied  anatomy,  and  acquired  a 
knowledge  of  the  practice  of  medicine  under  Dr.  Mead,  at 
St.  Thomas's  hofpitaL     He  firft  fettled  as  a  phyfician  at 
Bofton,  in  his  native  county;   but  in  1717,  he  removed  to 
London.     On  the  recommendation  of  Dr.  Mead,  he  was 
ele£ied  a  fellow  of  the  Royal  Society  ;    and  he  was  one  of 
the  revivers  of  the  Society  of  Antiquaries  in  17 18,  to  which 
he  aded  as  fecretary  for  ieveral  years.     He  took  the  degree 
of  M.D.  at  Cambndge  in  17 191  and  in  the  following  year 
was  admitted  a  fellow  of  the  CoUe^  of  Phyficians  in  Lon- 
don.    At  this  time  he  publifhed  his  firft  antiquarian  efTay, 
containing  a  defcription  of  <<  Arthur's  Oon,"  and  <<  Gra- 
ham's Dyke,'*  in  Scotland,  with  plates.    In  the  year  1722, 
beinff  appointed  by  the  College  of  Phyficians  to  read  the 
Gulftonian  leAures^  he  chofe  the  ftru&ure  and  hiftory  of 
Ai  fiiten  for  his  fubje6fc  ;  and  in  the  following  year  he  pub- 
iifhed  the  fubftance  of  his  le^ures,  in  one  volume,  folio, 
with  plates,  under  the  title  of  <<  The  Spleen,  its  Defcrip- 
tion, Ufes,  and  Difeafes ;"    to  which  he  alfo  fubjoined, 
<<  Some  anatomical  Obfervations,  made  in  the  Diuediion 
of  an  Elephant."     In  this  work,  however,  he  had  not  the 
credit  of  much  originality ;    for  Haller  affirms,  that  the 
plates  were  copied,  vrithout  acknowledgment,  from  Vefalius, 
and  contained  feveral  errors.     Conceiving  that  there  were 
fome  remains  of  the  Eleufinian  myfteries  among  the  fecrets 
of  free-mafonry,  he  became  a  member  of  that  fraternity, 
and  was  conftituted  mafter  of  a  lodge.     To  this  fociety  he 
prefented  an  account  of  a   Roman  amphitheatre  at  Dor- 
chefter.     His  propenfity  to  the  inveftigation  of  antiquities, 
indeed,  continued  to  influence  his  purfuits :    and   being 
greatly  affli£ied  with  the  gout,  which  generally  attacked 
him  during  the  winter  months,  he  was  accuftomed  to  take 
▼arious  joumies  in  the  fpring  for  the  recovery  of  his  health, 
which  afforded  him  many  opportunities  of  gratifying  his 
curiofity.     He  generally  therefore  directed  his  excumons 
to  thofe  places,  where  the  indications  of  the  progrefs  of 
Cttfar's  expedition  in  this  ifland  may  be  traced ;   and  the 
•olle6tion8  which  he  made  during  thefe  travels,  vtrere  pub- 
liflied  in  1724,  in  folio,  with  numerous  plates,  under  the 
title  of  <<  Itinerarium  Curiofum  ;"    and  a  fecond  volume, 
containing  his  defcription  of  the  Brill,  or  Ctefar's  camp  at 
Pancras,  m  1725. 

In  the  following  year,  1726,  Dr.  Stukeley  quitted 
London,  and  fettled  at  Grantham,  where  he  fpeeduy  ac- 
quired an  eatenfive  veputation,  and  was  confulted  by  the 


STU 

nobility  and  principal  families  in  that  neigfaboTiring  emilitrf» 
In  1728  he  married  a  lady  of  good  nmily  and  fortune. 
The  fatigues  of  the  profeflion,  however,  and  the  repeated 
attacks  of  gout,  which  ftill  haraifed  him,  became  at  length 
tuo  great  for  his  ftreneth,  and  he  determined  to  enter  the 
church.  He  was  ordained  at  Croydon,  in  1720,  by  arch* 
bifliop  Wake ;  and  in  the  fame  year  was  prefented,  by  lord 
chancellor  King,  to  the  liring  of  AlUSaints  in  Stamford* 
About  the  time  of  his  entering  on  his  parochial  cure,  ia 
1730,  Dr.  Rogers  of  that  place  bad  juft  invented  his  ukum 
arihritkumf  wmch  Dr.  Stukeley  was  induced  to  try,  and 
having  experienced  great  relief  from  its  ufe,  both  in  hi( 
own  perfon  and  in  others,  he  was  induced  to  publifli  an 
account  of  its  effe6i6,  in  a  letter  to  fir  Hans  Sloane,  b 
1733  ;  *"*^  '"  ^^  y^^  following,  he  printed  "  A  Treatifc 
on  the  Caufe  and  Cure  of  Gout,  from  a  new  Rationale." 
Befides  fome  traAs  of  minor  importance  relative  to  anti> 
quities,  he  publifhed,  in  1736,  the  firft  number  of  his  <<  Pa- 
Izographia  Sacra ;  or  Difcourfes  on  the  Monuments  of 
Antiquity  that  relate  to  Sacred  Hiftory."  In  this  vrork, 
which  he  intended  to  continue,  he  maintains  that  the  heathen 
mythology  is  derived  from  facred  hiftory,  and  that  the 
Bacchus  of  the  poets,  for  example,  is  the  Jehovah  of  fcrip- 
ture,  the  coiidu6lor  of  the  Ifraelites  tlfrough  the  wildernefs. 
During  his  refidence  at  Stamford,  he  arranged  his  colkdioD 
of  Greek  and  Roman  coins  according  to  the  order  of  the 
fcripture  hiftory  ;  and  from  this  time  his  publications  were 
very  numerous. 

In  1737  he  loft  his  wife,  and  afterwards  married  the  only 
daughter  of  the  learned  antiquary,  Dr.  Gale,  dean  of  Yorlc, 
and  fifter  of  his  intimate  friends  Roger  and  Samuel  Gale, 
from  which  period  he  often  fpent  his  winters  in  L«Ottdon« 
In  1740,  he  pubhflied  an  account  of  Stonehenge,  which  he 
regarded  as  a  druidical  monument.  This  was  followed  bf 
his  account  of  the  remains  at  Abury,  in  the  fame  county; 
and  into  thefe  works  he  incorporated  a  great  part  of  t 
**  Hiftory  of  the  ancient  Celts,  particularly  the  nrii  Inha* 
bitants  of  Great  Britain,"  which  he  had  announced  as  a 
feparate  work;  In  his  ^*  Hiftory  of  Caraufius,"  in  two 
volumes  4to.  published  in  1757  and  I759»  he  has  dif played 
much  erudition  and  ingenuity  in  fettling  the  principal  events 
of  that  emperor's  grovemment  in  Britain.  He  publifliedi 
befides,  many  interefting  and  valuable  trads,  efpecially 
three  numbers  of  **  Palaeographia  Britannica;"  fome  papen 
refpe6bing  earthquakes,  &c.  1  but  the  laft  labours  of  hit 
hfe  were  dedicated  to  the  completion  of  an  elaborate  work 
on  ancient  Britifh  coins,  particularly  thofe  of  Cunobeltn,  ia 
which  he  fehcitated  himfelf  on  having  difcovered  maoiy  new 
and  curious  anecdotes  relative  to  the  reigns  of  the  BritiA 
kings. 

"Dt,  Stukeley  was  one  of  the  founders  of  the  Egyptian 
Societv  in  the  year  i74i»  in  which  he  became  acquainted 
with  tne  benevolent  duke  of  Montague,  who  prevailed  upon 
him,  in  1747,  to  vacate  his  preferments  in  the  country,  and 
accept  the  redory  of  St.  George's,  Queen-fquare,  He 
therefore  moved  his  refidence  again  to  London,  and  had  ^ 
retreat  at  Kentifii  Town.  In  February  1765,  he  was  feixcd 
with  a  ftroke  of  the  palfy,  which  terminated  his  valuable  Ufe  in 
the  March  following,  in  the  78th  year  of  his  age.  He  was 
interred  in  the  church-yard  of  £aft  Ham,  in  Efiex,  in  a  fpot 
which  he  had  chofen  when  on  a  vifit  to  the  vicar  a  ihort 
time  previous  to  his  death.  All  his  works  evince  a  pro- 
found knowledge  of  ancient  hiftory,  tindured  indeed  witk 
that  propenfity  conunon  to  his  fraternity,  of  magrnifyiog  the 
importance  of  his  fubje^s  by  the  affumptions  of  a  lively 
fimcy,  and  fome  credulity.  His  great  proficiency  in  every 
thing  conneded  with  druidical  hiftory »  caufed  his. familial' 
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fnnds  to  defignate  him  as  « the  Arch-Dniid  of  the  age, 
a»  appellation  with  which  he  feemt  to  have  been  flatteied ; 
fince  ne  concluded  a  httle  infcriptiony  which  he  placed  over 
the  door  of  his  retreat  at  Kentifh  Town,  with  words  of 
fimilar  import. 

<<  Me  dulcis  faturet  quies, 
Obfcuro  poiitus  loco ; 
Leni  perfruar  otio 
Chyndonax  Druida.'* 

See  Hutclunfoo,  Biograph.  Med.     Gen.  Biog.     Bowyer's 
Anecdotes. 

STULP,  iu  Rural  Ec^nomyt  a  provincial  word,  fignify- 
iag  a  poft  of  any  kind. 

8T,UM,  in  Geografby,  a  town  of  Pruifia,  in  the  territory 
of  Marienburg  ;  6  miles  S.  of  Marienburg.  N.  lat.  53^  53'. 
£.  long.  18^52'. 

Stum,  in  the  Wine  Trade^  a  term  for  the  unfermented 
juice  of  the  grape,  when  it  has  been  feveral  times  racked 
off,  and  feparated  from  its  fediment,  The  calks  are  for 
this  purpofe  well  matched,  or  fumigated  with  brimftone, 
every  time,  to  prevent  the  liquor  from  fermenting,  as  it 
would  otberwife  readily  do»  and  become  wine. 

It  is  this  fume  of  the  fulphur  from  the  match  that  pre- 
vents, in  this  cafe*  all  tendency  to  fermentation,  and  con- 
tinues the  natural  juice  of  the  grape  in  a  fwect  ftate,  fit 
to  be  readily  mixed  with  wines  in  (lead  of  fugar  ;  for  which 
purpofe  it  is  very  much  ufed  in  Holland,  and  fome  other 
countries,  as  alfo  for  giving  a  new  fret,  or  bri£knefs,  to 
decayed  wines.  So  that  very  large  quantities  of  this  ftum 
are  annually  imported  to  all  parts  along  with  the  foreign 
wines ;  and  after  the  fame  manner  a  ftum  is  prepared  in 
England  from  the  juice  of  apples  which  ferves  the  ordinary 
purpofes  of  the  wine-cooper.  In  preferving  this  liquor  in 
this  ftate,  we  fee  the  vaft  ufe  of  brimftone,  for  it  could 
never  be  done  otherwife  than  by  the  matching  of  the  calks. 
Shaw's  Ledures,  p.  192.     See  Matching. 

Stum,  Artificial^  an  artificial  .muft,  or  ftum,  as  good  as 
the  flatural ;  and  as  fit  for  the  re-fermenting,  fretting,  im- 
proving, or  making  of  wines,  vinegars,  and  fpirits,  may  be 
prepared  in  the  foUowine  manner  : 

Take  three  pounds  of  fine  lump  fugar,  or  fuch  as  has 
been  well  refined  from  its  treacle ;  melt  it  in  three  quarts 
of  water,  and  add  in  the  boiling,  of  Rhenifti  tartar,  finely 
powdered,  half  an  ounce  :  this  difl'olves  with  a  remarkable 
ebullition,  and  gives  a  grateful«acidity  to  the  liquor :  take 
the  veffel  from  me  fire,  and  fu€er  it  to  cool,  and  you  have 
an  artificial  muft,  which  in  all  refpe&  refembles  the  natural 
tafte  and  fweet  juice  of  a  white  flavourlefs  ^ape,  when  well 
purified,  and  racked  off  from  its  fediment,  m  order  to  make 
ftum.  If  this  artificial  muft  be  ftummed,  that  is,  well 
fumigated  with  burning  brimftone,  it  becomes  a  perfed 
ftum,  and  may  be  made  of  any  flavour,  at  the  difcretion  of 
the  artift.     Shaw's  Le6iureB,  p.  202.     See  Must. 

STUMBLING,  in  the  Manege^  &c.  a  vice  in  a  horfe, 
either  natural  or  acadentalm 

The  natural  arifes  from  the  finews  of  the  fore-legs  being 
fomewhat  too  ftraight,  which  cramps  the  horfe,  and  prevents 
his  ufing  his  legs  with  the  oeceffary  freedom  and  nimble* 
nefs«  The  way  to  cure  him  is,  to  cut  him  of  the  cords, 
«•  €0  to  make  a  flit  on  the  top  of  his  nofe,  and  with  a  comet 
to  raife  up  the  great  finews,  to  cut  them  afunder,  and  heal 
them  up  again  vrith  a  proper  falve. 

The  accidental  arifes  from  a  fplint,  wind-gaH,  bebg  foun- 
dered, pricked,  ftubbed,  gravelled,  &c. 

To  flioe  a  horfe  which  ftumbles  is  a  nice  poiat,  as  he 
muft  be  (hod  quite  contrary  to  thofe  which  tread  only  i^on 
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the  toes  of  their  hind-feet ;  for  his  toe  muft  be  taken  down 
very  much,  and  alfo  ihortened,  that  he  may  hot  meet  fo 
eafily  with  impediments  and  ftones  upon  the  roads.  This 
is,  however,  far  from  affording  any  certain  relief. 

STUMDORF,  in  Geography,  a  town  of  Pruffia,  in  the 
territory  of  Marienburg ;  6  miles  S.  of  Marienburg. 

STUMMING,  in  Rwud  Economy^  a  provincial  tenUf 
fignifying  the  fuming  a  calk  of  cider  or  other  liquor  with 
burning  fulphur,  which  is  thus  performed.  According  to 
Mr.  Croker,  take  a  ftirip  of  canvas  doth,  about  twelvt 
inches  long  and  two  broad,  let  it  be  dipped  into  melted 
brimftone ;  when  this  match  is  dry,  let  it  be  lighted  and 
fufpended  from  the  bung  of  a  caik,  in  which  there  are  a  few 
gallons  of  liquor,  until  it  be  burnt  out :  the  calk  muft  re- 
main ftopped  for  an  hour  or  more,  and  then  rolled  to  and 
fro,  to  incorporate  the  fumes  of  the  match  with  the  liquor^ 
after  which  it  may  be  filled.  When  ftumming  is  defigned 
only  to  fupprefs  fome  flight,  improper  fermentation,  the 
brimftone  match  is  quite  fufficient.     See  Cider. 

STUMP,  a  name  given  to  the  root  part  of  any  fdid 
body,  particularly  of  trees,  &c.  renuining  after  the  reft  are 
taken  away.  Where  the  roots  are  very  large,  and  obfti- 
nately  tenacious,  it  has  been  advifed  to  blow  them  up  with 
gunpowder.     See  Blasting. 

Stumps,  AppU-trecy  &c.  Grafting  upmi^  in  Field  Frvk-^ 
grouudsy  the  pradice  of  inferting  the  ihoot-fcions  of  oU 
trees  into  the  ftumps  of  the  •  branches  of  them  which  have 
been  properly  cut  away  and  prepared  for  the  purpofe. 
When  from  age,  or  other  caufes  and  cirenmftances,  the 
heads  of  thefe  forts  of  trees  bem  to  fail  and  die  at  the  ex* 
tremities,  they  are,  in  fome  c^ftrids  of  this  kind,  cut  o^ 
near  the  bottom  parte  of  the  principal  branches  or  arms,  ia 
the  ftumps  of  which  fuch  fcions  are  placed  by  means  of 
crown-grafting.  It  is  remarked,  in  the  Corrected  Agricul- 
tural Report  of  the  County  of  Gloucefter,  that  it  is  no^un- 
ufual  to  fee  a  fingle  ftump  of  fuch  trees  there  bearing  eight 
or  ten  grafts,  and  in  the  whole  of  a  tree  from  fifty  to  a 
hundred.  Good  new  heads  are,  it  is  faid,  formed  by  this 
method,  where  the  grafts  are  not  made  ufe  of  in  too  great 
an  abundance ;  and  that  they  come  into  bearing  much  fooner 


than  young  trees.  A  ftock,  from  the  time  of  its 
grafted,  wm  not  probably  bear  a  bufliel  of  apples  in  twenty 
years ;  whereas  an  old  tree,  grafted  in  this  way,  and  pro* 
perly  managed,  will  bear  three  times  the  quantity  in  half  the 
time:  in  point  of  durability,  however,  it  is  inferior;  and 
therefore  the  pra6Hce  is  moftly  confined  to  fingle  detached 
trees,  and  not  extended  to  whole  apple  ftiiit-grounds.  See 
Grafting. 

Stump  9r  Stocky  Scutching^  a  term  ufed  to  fignify  the 
ftand  over  which  flax  and  other  fuch  materials  are  broken, 
beat,  and  fwingled,  in  order  to  render  them  foft  and  free 
from  the  ftem  parts  in  drefling  them.  It  confifts  of  a  folid 
block  part  at  the  bottom,  with  a  ftem  about  five  feet  in 
height,  and  a  part  with  a  tapering  edge  upwards  at  topy 
over  which  the  fubftance  is  held  with  one  hand,  while  it  is 
ftricken  or  beaten  by  a  properly  formed  piece  of  wood  held 
in  the  other.     See  Swingle4 

STUMPY  Inlet,  in  Geographyy  a  channel  betweoi  two 
fmall  iflands  oti  the  coaft  of  North  Carolina.  N.  lat.  34^ 
34'.     W.  long.  77°  43'. 

STUMSTOWN,  a  fmall  town  of  America,  in  Dauphin 
county,  Pennfylvania,  on  a  branch  of  Little  Swatara,  con- 
taining a  German  Lutheran  and  Calvinift  church  united,  and 
about  20  houfes ;  24  miles  E.N.E.  of  Harrifburg. 

STUNG,  Adder-flung.     See  Adder^tuno. 

STUNTED,  in  Rural  Ecenomyf  a  term  fignifying  fet  in 
the  growth :  as  by  bad  keep,  &c.  in  animals. 

STUPA. 
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STUPA.    Sec  Stupha. 

STUPEFIERSy  in  Medkwei  tke  fame,  as  narcotics  and 
opiates. 

STUPHAi  Stupa,  Siupcy  fometimes  denotes  a  fomen- 
tation. 

STUPIO,  a  name  given  by  fome  of  the  writers  in  chc- 
miftry  to  tin. 

STUPKA,  in  Geography^  a  town  of  the  duchy  of  War- 
faw,  in  the  palatinate  of  Kalifh. 

STUPOR,  a  numbnefs,  occafioned  by  an  accidental 
bandage  that  ftops  the  motion  of  the  blood  and  nervous 
fluids,  or  by  a  decay  in  the  nerves,  as  in  palfy,  &c. 

STUR  A,  in  Ancttnt  Geography^  a  river  of  Italy,  in  Li- 
gonia,  which  runs  perpendicularly  into  the  Orgus,  and  dif- 
charges  itfelf  into  the  Padus  towards  the  N.W.,  very  near 
Augufta  Taurinorum.-*Alfo,  the  name  of  one  of  the  arms 
of  the  Indus. 

Stura,  in  Geography^  a  fea*port  town  on  the  S.W.  coaft 
of  the  ifland  of  Negropont.  N.  lat.  38®  8'.  E.  long.  24*^ 
I  J^^^Alfo,  a  river  of  France,  which  rifes  in  mount  Cenis, 
and  runs  into  the  Po  at  Turin. 

STURBRIDGE,  a  townfliip  of  America,  in  the  S.W. 
comer  of  Worcefter  county,  Maflachufetts,  containing 
28,929  acres,  bounded  by  Woodflock  and  Union  on  the 
•S.  and  on  the  N.  by  Broolcfield  ;  incorporated  in  1738,  and 
including  1927  inhabitants.  It  is  famous  for  its  butter  and 
cbeefe ;  22  miles  S.W.  of  Worcefter. 

Sturbridoe.     See  Stourbrtdge. 

Sturbridgb,  or  Stourhridgei  the  name  of  a  large  field 
or  meadow  near  Cambridge,  on  the  banks  of  the  river  Stour, 
in  the  parifti  of  Barnwell,  celebrated  for  a  fair  which  is  an- 
nually held  there  on  the  i8th  of  September,  and  thirteen 


behind,  and  feparates  from  the  flock*  It  does  not  wnBc 
ftraight  forward,  but  often  defle^s  on  one  fide,  or  dozes 
round  in  a  circle.  The  eyes  glare  fteadily  in  its  bead,  and 
(eem  enlarged,  from  the  pupil  being  round  inftead  of  oval* 
which  in  healthy  (heep  is  always  the  cafe  in  the  day-time. 
Its  vifion  is  impaired,  and  it  does  not  fee  any  objc&  which 
approaches  it,  until  it  be  very  near,  when  it  ftarts  away,  and 
runs  furioufly,  without  any  aim.  When  caught,  it  is  remark- 
ably ftupid  on  being  again  liberated.  In  dry  weather,  it  fol- 
lows eagerly  to  that  quarter  from  which  the  wind  blows.  It 
has  a  great  relu6lance  at  palling  water,  as  burns  or  brooks,  and 
cannot  eafily  get  through  them,  but  moftly  frequents  places 
where  it  can  hear  the  found  of  water.  Some  time  after  thefe 
appearances  have  prefented  themfelves,  in  the  courfe  of  per- 
haps about  three  weeks,  there  appears  and  is  found,  on  ex- 
amining the  head,  by  prefiing  on  it  with  the  thumbs,  a  re- 
markable degree  of  ioftnefs  at  one  part  of  it,  where  the  flcoU 
feems  to  be  wanting.  But  in  a  few  inftances,  no  foftnefs  u 
to  be  difcovered  in  any  period  of  the  difeafe,  but  in  either 
cafe,  if  not  relieved  by  a  proper  operation,  the  animal  lofes 
the  power  of  (landing, .  and  dies  perfe6ily  emaciated.  The 
continuance  of  this  fort  or  variety  of  the  difeafe  extends  or 
lafts  from  two  months  to  a  year,  as  the  circumftances  of  the 
particular  cafe  may  be. 

The  fecond  or  latter  of  thefe  varieties  is,  however,  much 
more  rapid  in  its  progrrefs,  in  which,  in  addition  to  fome  of 
the  above  appearances,  a  great  degree  of  ftupor  comes  on 
in  a  few  days,  which  is  followed  by  total  blindnefs,  and  no 
foftnefs  is  ever  to  be  found  in  any  part  of  the  fkull  or  bones 
^  of  the  head. 

The  appearances  on  opening  the  head  in  the  firft  of  the 
above  varieties,  are  an  oval  or  round  bag,  which  is  found 


following  days,  under  the  authority  of  the  univeriity  of    lying  between  the  brain  and  the  fkull,  quite  unconneded 


Cambridge.    (See  Cambridge.)    Blomefield,  in  his  Colleg. 
Cantab.,  remarks,  that  the  name  does  not  arife  from  a  bridge 
built  over  the  Stour  at  this  place,  but  from  a  toll  paid  at  it, 
for  fteers  and  young  cattle.     The  fair  is  well  attended  Ht>y 
tradefmen  from  various  parts  of  England ;  and  the  different 
occupations  are  feparately  claffed  in  regular  ftreets,  or  rows 
of  booths,  defignated  by  their  refpefUve  names ;  as  Cook's- 
row,  Bookfeller'e-row,  5cc. ;  and  one  divifion,  entitled  the 
Duddety,  is  allotted  to  woollen-drapers,  mercers,  and  whole- 
fale  dealers  in  clothes.     Almoil  every  article  of  wearing  ap- 
parel and  merchandize  is  here  exhibited  for  fale,  and  in  the 
evenings  the  fair  is  much  reforted  to  by  the  lower  claffes,  for 
the  purpofes  of  amufement.     A  court  for  the  prompt  ad- 
miniftration  of  juftice  is  always  held  during  the  fair,  in 
which  the  mayor  of  Cambridge,  or  his  deputy,  prefides,  at- 
tended by  eight  conftables,  or  red-coats,  to  preferve  de- 
corum.    The  proclamation  for  this  fair  is  condu£led,  with 
great  folemnity,  by  the  vice-chancellor,  dolors,  and  proc- 
tors, of  the  univerflty  of  Cambridge,  and  the  mayor  and 
aldermen  of  the  town,  dreffed  in  their  official  habits.     At 
a  fhort  diftance  S.E.  of  Stourbridge  ftands  an  ancient  flone 


with  any  of  the  furrounding  parts,  generally  fituated  he* 
tween  or  beneath  the  horns.  Thefe  bags  vary  muck  in  (ize, 
being  fometimes  no  larger  than  a  plum,  while  at  others  they 
are  as  big  as  a  goofe's  ^gg.  They  are  filled  with  a  clear 
fluid,  like  water,  fometimes  intermixed  with  a-  thin  cruft, 
when  it  is  of  a  glutinous  or  flimy  nature.  Within,  Xu  m 
the  ikins  of  thefe  bags,  are  feen,  according  to  fome,  many 
little  white  bodies,  nits,  or  the  ova  of  infeds.  Thefe  are 
thus  defcribed  by  Mr.  W.  Hog,  which,  though  in  fome 
meafure  hypothetical,  difplay  an  accuracy  of  obfenration. 
He  is  induced  to  believe,  from  two  or  three  recent  cafes  and 
obfervations,  that  the  diffolution  of  the  brain,  Sec.  is  occa- 
fioned by  numbers  of  animalculae,  which  have  been  notioed 
to  be  fwimminff  loofely  in  the  liquor.  They  refemble  aotsP 
eggs,  both  in  mape  and  colour,  but  are  fomewhat  ihorter. 
However,  as  all  the  animals  upon  which  he  made  the  ob- 
fervation  had  been  dead  for  fome  time,  fo  thefe  puny  inhabit- 
ants of  the  brain  were  alfo  dead  ;  but  if  they  had  been  liv- 
ing and  orgranized  animals,  which  he  has  no  doubt  they 
were,  there  would  be  multitudes  of  fo  diminutive  a  fize,  as 
to  be  quite  imperceptible  to  the  naked  eye ;  and  he  is  folly 


•hapel,  which  now  ferves  as  a  repofitory  for  the  ftalls  of    convinced,  that  if  the  difeafe  was  minutely  obferved  in  au 


the  fair.— -Beauties  of  England  and  Wales,  vol.  xi.  by  J. 
Britton  and  E.  W.  Brayle^. 

STURDY,  a  difeafe  m  fheep,  which  is  of  much  im- 
portance, equally  on  account  of  its  frequent  occurrence, 
and  becaufe  it  conftantly  terminates  fatally,  unlefs  when  re- 
lieved by  art. 

There  are  two  varieties  of  it,  as  ftated  by  Dr.  Duncan, 
ignior,  in  his  ufeful  paper  on  it,  in  the  third  volume  of  the 
Tranfadions  of  the  Highland  Society  of  Scotland ;  the 
appearances  in  each  of  which  are  as  follow.  When  a  fheep 
is  attacked  with  thcjirfi  of  thefe  varieties  of  the  fturdy,  it 
feafesy  it  is  faid^  to  improve^  becomes  dull^  is  apt  to  loiter 


its  flages  by  microfcopical  examination,  whatever  its  be- 
ginning was,  its  progrefs  would  be,  by  the  a£^ivity  of  thefe 
animalcule,  increafing  both  in  number  and  fize. 

However,  in  proportion  as  the  difeafe, advances,  the  bag 
increafes  in  fize,  apd  by  its  prdfure  caufes  the  brain  to  de* 
creafe,  while  the  fkull  immediately  over  the  bag  becomes 
foft  and  difappears,  fo  that  nothing  intervenes  between  it 
and  the  integuments  of  the  head.  Sometimes,  but  only  ia 
thofe  cafes  where  no  attempt  has  been  made  to  cure  or  re- 
move it,  there  are  many  fmall  bags,  unconneded  with  each 
other,  diftributed  through  the  brain  or  cerebral  parts. 

Jn  \ht/ecMd  fort  or  variety  of  the  difeafe,  ^  vratcr  it  not 
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contained  in  a  bag»  but  within  the  fubftance  of  the  brainy 
in  certain  cavities  termed  its  ventricles,  and  fometimes  in  the 
Kioder  parts,  where  it  joins  with  the  fpinal  marrow^  in  which 
cafe  it  is  thought  to  be  quite  incurable. 

Hard  fubftances  or  excrefcences  gro  wring  out  from  the  in- 
iide  of  the  fkuU,  and  blows  upon  the  head,  occalionally  pro- 
duce all  the  appearances  of  real  fturdy ;  but  in  thefe  cafes, 
no  water  is  to  be  found  in  the  parts. 

The  caufe  of  the  appearances  in  this  difeafe  is  therefore, 
uoqueftionably,  preflure  on  the  brain,  whether  it  arife  from 
accidental  contuuon,  from  a  bony  excrefcence,  as  in  falfe 
fturdy ;  or  from  a  collefiion  of  water,  as  in  the  legitimate 
varieties  of  it,  as  feen  above.  What,  however,  gives  rife  to 
thefe  coUeflions  of  water,  is  not  by  any  means  fo  well  afcer- 
tained.  Inflammation  of  the  brain  probably  precedes  its 
efFuiion  in  the  latter  variety  of  the  difeafe ;  but  the  genera- 
tion of  the  hydatids,  or  water-bags  in  the  former  fort  or  va- 
riety, is  not  at  all  underftood.  The  difeafe  is  not  conta- 
gious ;  neither  is  it  peculiar  to  any  foil.  It  generally  aifef^s 
^fheep  of  the  hog  kind  in'  the  beginning  months  of  the  fpring 
and  fummer,  and  is  commonly  afcribed  to  expofure,  to  tem- 
pefluous  weather,  without  fufficient  (helter.  * 

In  regard  to  the  cure  of  the  difeafe,  as  the  natural  ter- 
mination of  it  is  invariably  fatal,  unlefs  thofe  rare  recoveries 
which  are  fometimes  the  confequence  of  accidental  blows  on 
the  head,  that  probably  rupture  the  bags,  be  excepted ;  and 
more  efpecially  as  the  mutton  in  this  difeafe  is  good,  the 
focner  an  attempt  is  made  to  relieve  the  animal  by  the  proper 
operation,  the  better ;  for  want  of  which  relief,  although  it  is 
extremely  fimple,  and  not  unfrequently  fuccefsful,  thoufands 
of  fheep  are  fuffered  to  periih  tlurough  careleffnefs  or  ig- 
norance.  The  cure  in  thefe  cafes  may  be  attempted  in  three 
different  ways,  as  by  tapping,  trepanning,  and  wiring. 
Where  the  bag  is  feated  any  where  in  the  crown  of  the  head, 
fome  fuppofe  that  the  morc  ready  and  the  gentleft  method 
is  to  tap  it  in  theplace  where  the  fkuU  is  foft,  and  to  let  the 
water  run  out.  This  is  mod  commonly  performed  by  means 
of  an  awl,  or  large  corking  pin,  though  an  inftrument  with 
a  fmall  tube  in  it,  termed  a  trocar  in  furgery,  might  be 
eaAly  contrived  and  formed,  which  would  drain  it  on'  in  a 
more  complete  manner.  By  this  operation,  if  the  inftru- 
ment  be  not  puihed  too  far,  the  animal  is  nothing  the  worfe, 
it  is  faid,  whether  it  recover  or  not.  But  what  is  very  re- 
markable, this  plan  is  not,  it  is  faid,  fuccefsful  on  all  farms 
alike,  of  which  many  in  (lances  are  known.  An  old  (hepherd 
has  often  been  heard  to  remark,  that  in  the  courfe  of  thirty 
years*  experience,  not  one  (heep  out  of  twenty  which  he 
had  tapped  on  his  own  farm  had  died,  while  it  was  very  rare 
that  he  could  cure  any  on  fome  of  the  neighbouring  ones. 
He  conftantly  performs  it  with  a  corking  pin.  Others  afiert, 
that  in  their  neighbourhoods,  more  (heep  have  been  cured  by 
this  operation  than  by  any  other,  in  performing  which,  the 
fhcep  is  advifed  to  be  laid  on  its  back,  and  the  pin  to  be  in- 
ferted  in  an  oblique  manner ;  if  water  follow,  the  cure  is 
laid  to  be  certain ;  but  even  though  it  (hould  not  follow,  pro- 
vided the  bag  be  pricked  into,  it  is  often  fuccefsful  in  re* 
moving  the  difeafe. 

In  the  mode  of  cure  by  means  of  trepanning  and  extra6i- 
ing  the  bag  or  cyft,  the  defcription  of  which  is  accurately 
given  below,  there  are  feveral  circumftances  to  be  carefully 
attended  to. 

The  animal  being  properly  fecured,  and  the  head  placed 
in  the  moft  convenient  pofition,  the  part  to  be  cut  bemg 
uppermott,  the  (kin  is  to  be  divided  by  an  incifion  an  inch  and 
a  half  in  length,  croffed  by  another  of  the  fame  length  at 
right  angles  to  it.  The  (kuU,  wlich  is  quite  foft,  is  then 
to  be  cautioudy  divided  in  the  fame  manper,  until  the  bag 
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with  the  fluid  in  it  appear  clear  at  the  bottom  of  the  inci- 
fion,  which  it  commonly  does.  The  foft  ikull  is  now  to  be 
turned  back,  or  a  bit  cut  out  of  it,  fo  as  to  render  the 
bag  completely  evident.  It  (hould  then  be  taken  hold  of  by 
a  pair  of  blunt  forceps,  and  be  gently  moved  backwards  and 
forwards,  to  loofen  it  from  its  connexions,  which  are  gene- 
rally very  flender.  This  may  alfo  be  done  by  means  of  a 
crow's-quill,  or  any  blunt-pointed  inftrument,  carried  fre* 
quently  round  it.  The  nofe  of  the  animal  is  now  to  be 
held,  fo  as  to  reilrain  its  breath,  which  may  force  the  bag 
from  its  fituation.  The  operator  is  to  continue  moving 
and  pulling  it,  (lopping  the  breathing^  of  the  (heep  at  in- 
tervals, until  it  is  quite  extra&ed.  The  (kin  after  this  is 
to  be  laid  neatly  down  again,  and  a  cloth  fpread  with  tar 
placed  and  tied  over  the  wound  above  the  dry  lint,  which 
is  folded  and  laid  on  it,  to  prevent  either  cold  in  the  fpring, 
or  flies  in  the  fummer  from  injuring  it*  This  is  to  be  allow- 
ed to  remain  for  two  days,  when  the  dreflings  may  be 
changed,  and  a  bit  of  cloth  fpread  with  hog's4ard,  fre(h 
butter,  tar,  or  fome  other  ointment,  applied  on  the 
wound.  The  dreflings  (hould  be  changed  every  fecond  day, 
for  t^n  days  or  a  fortnight,  after  which  time,  in  ordinary 
cafes,  it  will  require  no  more  attention,  being  generally 
healed  up.  The  (kull  grows  over  it  in  about  a  month,  and 
then  becomes  of  its  ufual  hardnefs ;  and  the  animal  is 
equally  healthy,  as  if  no  difeafe  had  previoufly  exiiled. 

It  is  faid  that  the  fenfes  return  after  the  operation  in  a 
few  hours,  and  that  the  next  day  the  (heep  feems  to  be  quite 
relieved. 

When,  in  confequence  of  ra(hnefs  or  inattention,  the  bag 
containing  the  fluid  has  been  ruptured,  which  fometimes 
happens,  it  is  very  difficult,  and  in  many  cafes  impoffible, 
to  extra6l  the  fac.  The  beft  praftice,  in  this  fituation  of 
things,  is,  it  is  faid,  to  place  the  animal  in  fuch  a  pofition, 
as  that  all  the  fluid  may  run  out  and  be .  difcharged ; 
wafhing  the  wound  with  fpirits,  and  trying  to  extradt,  if 
pollible,  the  remains  of  the  fac,  then  drefling  it  with  a 
mixture  of  tar  and  bafilicon,  or  either  feparately,  then  turu 
the  animal,  which  has  now  lo(t  its  (lupid  appearance,  into 
a  good  pailure.  The  damps  and  cold  of  nights  (hould 
be  avoided,  as  they  tend  to  produce  inflammation,  which 
very  foon  deftroys  the  animal.  In  this  cafe,  the  admiffion 
of  the  external  air,  and  the  irritating  dreflings,  caufe  the 
(ides  of  the  fac  to  adhere :  this,  however,  is  not  always  the 
cafe,  it  is  faid,'  as  after  a  week  or  two,  the  appearances  of  the 
difeafe  have  been  known  to  return,  after  the  alleviation 
which  the  operation  con{lantly  produced.  When  this  hap- 
pens, it  is  almoft  impoffible  to  extraX  the  bladder  or  bag 
entire,  on  account  of  the  inflammation,  from  the  cutting 
caufing  ftrong  adheflon.  In  this  cafe  the  bag  may  be 
opened,  and  a  little  fpirits  or  port  wine  injeXed  by  means 
of  a  fyringe,  which  has  been  known,  in  more  than  one  cafe, 
to  prevent  a  return  of  the  fymptoms.  This  operation 
(hould  not,  where  poffible,  be  performed  in  hot  or  very 
warm  weather,  as  maggots  are  extreoaely  apt  to  breed  in  the 
wound.  In  fro  It,  too,  inflammation  is  liable  to  be  pro- 
duced, which  may  alfo  at  that  time  render  it  improper.  In 
thefe  cafes,  the  (heep  (hould  be  fattened  for  the  butcher  as 
foon  as  poffible. 

In  refpeA  to  the  operation  of  wiring,  it  is  defcribed  in 
this  manner  by  Mr.  J.  Hog.  In  cafe  the  (kull  (hould  feel 
fofl  in  the  forehead,  then  the  operation  muft  be  performed 
by  thrufting  a  ftifF  (harpened  wire  up  each  noilril,  until  it 
flop  again  (I  the  upper  part  of  the  (kull.  If  this  mode  of 
cure  were  not  well  authenticated  by  daily  experience  and 
obfervation,  it  might,  it  id  faid,  appear  a  very  fevere  aii4 
dangerous  operation  or  pradlice,  as  the   wire  goes  quite 
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through  the  briiii  in  two  jifierent  places ;  yet  a  far  greater 
iRimber  of  flieep  are  cured  in  this  way  than  bv  any  other. 
The  above  perkm  has  cured  many  both  ways,  he  fays,  and 
killed  a  part  too  i  but  thofe  which  he  kUled  were  gene- 
rally with  the  wire,  becaufe,  if  the  other  fail  of  producing 
the  defired  effefk,  the  wire  is  conftantly  applied  to  as  a 
laft  refoufce  ;  and  many  have  been  feen  cured  by  it  which 
were  apparently  paft  all  means  of  recovery. 

By  iome  of  thefe  means,  properly  made  ufe  ef,  this 
difeafe  will  be  found  to  be  moftly  capable  of  being  effeAually 
pemoved. 

STURGEON,  jictpcnfer  ^fimrio  of  Linnxus,  in  Ich- 
tiy§higyf  a  very  well-known,  large,  and  fine-tafted  fifh, 
caught  in  many  places,  and  fometimes  in  the  river  Thames, 
being  one  of  thofe  fiflies  called  anadnmi  by  authors,  which 
fpend  a  part  of  their  time  in  the  fea,  and  a  part  in  rivers. 

It  never  goes  into  the  fea  to  any  great  diftance,  and 
is  never  caught  there  of  any  very  great  fize.  The  fea 
ferves  for  its  produ6lion  ;  but  it  is  oqly  in  large  rivers  that 
it  grows  to  its  ufual  fize.  It  is  found  in  the  main  ocean, 
in  the  Mediterranean,  Red,  Black,  and  Cafpian  feas,  whence 
it  afcends  the  rivers  conne6led  with  them  in  April  and  May, 
to  depoiit  its  fpawn,  which  is  very  abundant. 

This  filh  is  admired  for  the  delicacy  and  firmnefs  of  its 
flefli,  which  is  as  white  as  veal,  and  extremely  good  when 
roaiied.  It  is  generally  pickled.  The  (lurgeon  which  we 
receive  comes  either  firom  the  Baltic  rivers,  pr  North 
America.  Thofe  cured  at  Pillau  were  reckoned  the  belt, 
though  of  late  they  are  rivalled  by  thofe  brought  from 
America,  in  the  rivers  of  which  country  they  abound  in 
May,  June,  and  Julv  ;  at  which  time  they  lean  fome  yards 
oat  of  the  water,  and,  falling  on  their  (ides,  make  a  noife  to 
be  heard  in  ftill  weather  at  fome  miles  diftance. 

The  fturgeon  grows  to  a  great  fize,  to  the  length  of 
eighteen  feet,  and  to  the  weight  of  five  hundred  pounds ; 
but  in  our  rivers  it  is  feldom  taken  of  that  bulk  ;  the  nofe 
is  lone,  ilender,  and  pointed  ;  the  eyes  very  fmall,  with  the 
Doftrils  near  them  ;  in  the  lower  part  of  the  nofe  are  four 
cirri  I  the  mouth  is  placed  far  beneath,  is  (imall,  without 
teeth,  and  unfupported  by  any  jaw-bones,  fo  that  the 
mouth  of  a  dead  nfli  is  always  open,  but  when  alive,  dofed 
or  opened  at  pleafure  bj  certain  mufcles  ;  the  body  is  long, 
pentagonal,  and  covered  with  five  rows  of  large  bony  tuber- 
cles ;  the  whole  under-fide  of  the  fifli  is  flat ;  on  the  back, 
near  the  tail,  is  a  fingle  fin ;  and  it  has  alfo  two  pedoral 
fins,  two  ventral,  and  one  anal  fin ;  the  tail  is  bifurcated, 
the  upper  part  beinsr  much  longer  than  the  other;  the 
vppcr  part  of  the  Dody  is  of  a  dirty  olive*colour,  the 
lower  part  filverv }  the  middle  of  the  tubercles  white. 

This  fifh,  in  tne  manner  of  its  breeding,  it  an  exception 
among  the  cartilaginous  fiih,  being  like  the  bony  oviparous, 
fpawning  in  winter.  Cavear  is  made  of  the  roes,  and 
ichthyocolla  of  the  found  of  the  fturgeon.  (Ray  and 
Pennant.)  The  variety  called  by  Pliny  and  others  Attilus, 
Adella,  Adano,  and  Adalus,-  and  the  Rhodius  of  Ronde- 
letittSy  is  found  in  the  Po,  and  alfo  in  fmaller  rivers  and 
lakes.     It  was  held  in  high  eftimation  by  the  Romans. 

The  other  fpecies  of  Adpenfer  are  the  following:  the 
A.  ruiiiHUif  or  iterlet,  with  a  Itraight  fubulate  fnout,  cirri 
near  the  mouth,  and  entire  lips.  It  is  found  in  the  Cafpian 
fea,  and  in  the  rivers  conne^ed  with  it,  rarely  in  the 
Baltic,  and  alfo  in  the  lake  Maeler  and  Pomerania.  The 
A.  hifi  is  defcribed  under  Huso.  The  A.  fchypa  has  an 
obtufe  fnout  and  cirri  near  its  apex,  with  bifid  lips.  It  is 
found  in  the  Cafpian  fea,  and  in  the  lake  Oka  of  Siberia. 
Some  have  doubted  whether  this  be  a  diilind  fpecies  from 
the  A.  fturio  or  not.    The  A.  Jldiatus^  or  kofter,  has  a 
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fpatulate  fomewhat  recurved  fnout,  with  its  cirri  near  the 
mouth,  and  entire  lips.  It  is  found  in  the  Cafpian  fea, 
from  which,  in  the  beginning  of  May,  it  afcends  in  large 
fiioals  into  the  rivers  ;  and  it  is  alfo  connmon  in  the  Danube. 
It  is  very  fertile,  infomuch  that  the  female  yields  more 
than  300,000  eggs.  Sturgeon  is  reckoned  one  of  the  royal 
fifties. 

Sturgeon  Banhy  in  Geography^  a  fhoal  in  the  gulf  of 
Georgia,  extendmg  from  Point  Roberts  to  Point  Grey. 

Sturgeon  Lale^  a  lake  of  North  America,  on  whole  eaft 
bank  is  fituated  Cumberland  Houfe,  in  N.  bt.  53^  56^,  and 
W.  long.  102®  15'.  The  diftance  between  the  entrance  of 
the  lake  and  Cumberland  Houfe,  is  eilimated  at  twenty 
miles.  The  mud  which  is  carried  down  by  the  Saflcat- 
chewine  river,  has  evidently  formed  the  lana  that  lies  be* 
tween  it  and  tlie  lake,  for  the  diftance  of  twenty  miles 
in  the  line  of  the  river,  which  is  inundated  during  one- 
half  of  the  fummer,  though  covered  with  wood.  This  lake 
forms  an  irregular  horfe-moe,  one  fide  of  which  runs  to  the 
N.W.,  and  bears  the  name  of  Pine-ifland  laJce;  and  th^ 
other,  known  by  the  name  already  mentioned,  runs  to  the 
eaft  of  north,  and  is  the  largeft ;  its  length  being  about 
twenty-feven  miles,  and  its  greateft  breadth  about  fix  miles. 
In  N.  lat.  C4^  16',  the  Sturgeon-weir  river  difcharges  itfelf 
into  this  lake,  and  its  land  appears  to  be  almoft  the  fame  kind 
of  rock  that  forms  the  N.  nde  of  the  lake,  and  alfo  the  W. 
fliore  of  the  lake  Winipie,  and  is  almoft  a  continual  rapid. 
Its  direA  courfe  is  about  W.  by  N.,  and  with  its  windings, 
it  is  about  thirty  miles.  It  takes  its  waters  into  ue 
Beaver  lake. 

Sturoron  Lake  is  alfo  a  lake  of  North  America,  N.E. 
of  lake  Superior,  in  N.  lat.  49^  30',  and  W.  long.  92^* 

Sturgeon  Creek.     See  Kittery. 

Sturgeon  River^  a  river  of  Canada,  which  runs  into  lake 
Huron,  N.  lat.  4^^  51'.     W.  long.  81®. 

STURIUM,  in  jincient  Geography^  one  of  the  Stoechades* 

STURK.    See  Stirk. 

STURKS,  in  Rural  Economy^  a  term  applied  to  yearling 
cattle. 

STURLESON,  Snorro,  in  Bu^aphy^  a  celebrated 
Icelandic  writer,  ftyled  the  Herodotus  of  the  North,  was 
bom  in  the  diftrid  of  Dale,  in  the  year  1178.  At  three 
years  of  age  he  was  put  to  fchool  under  the  learned  John 
Loptfon,  a  diftinguiihed  charader  at  that  period,  with 
whom  he  remained  till  the  time  of  his  death,  in  1197. 
-Though  of  noble  defcent  he  was  poor,  till  by  marriage  he 
fo  much  increafed  his  property,  as  to  become  the  richeft  man 
in  the  ifland,  excepting  the  fon  of  his  deceafed  preceptor. 
He  was  remarkably  fond  of  parade  ;  and  when  he  went  to 
the  coilrts  of  juftice,  was  ufusdly  attended  with  feveral  hun- 
dred armed  men.  He  pofleiled  fix  large  farms,  and  feveral 
on  a  fmaller  fcale.  After  the  death  of  his  father-in-law, 
in  1 20a,  he  removed  to  Borg,  the  inheritance  of  his  wife ; 
but  in  1209  he  went  to  relide  at  the  farm  of  Reikholt,  in 
the  improvements  of  which  he  fpared  neither  time  nor  ex- 
pence.  He  ftirrounded  his  manfion  and  church  with  a  very 
high  rampart,  to  ferve  as  a  fecurity  in  time  of  danger  ;  and 
by  means  of  a  fubterraneous  channel,  conftru^ed  of  ftone, 
conveyed  water  from  the  neighbouring  warm  fprings  of 
Skribla,  to  a  bath,  ftill  denominated  after  the  founder, 
Snorrolaug,  which  was  paved  with  hewn  ftone,  and  bor» 
dered  by  feats  of  the  fame  material.  This  building  has 
furvived  the  depredations  of  600  years.  In  12 13,  Snorro 
was  chofen  I'upreme  judge  over  the  whole  ifland.  About 
the  fame  period  he  acquired  g^at  reputation  abroad  by  hia 
poetical  talents.  He  compofed  a  poem  in  honour  of  the 
powerful  northern  eari,  Haco  Galin,  which  he  fent  to  him 
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the  faiBe  year  firom  Icdaad,  and  in  return  for  the  civility 
he  received  many  valuable  prefenta.     In  121 8  he  proceeded 
to  Norway*  where  he  was  in  great  favour  with  the  king, 
Hacos  ana  feveral  of  the  nobihty.     Under  the  government 
of  this  foverei^»  he  was  appointed  to  various  offices,  and 
went  feveral  tmies  to  Iceland,  in  order  to  promote  his  pa- 
tron's views  in  regard  to  that  i(land«     It  having  been  deter-* 
mined  to  fend  troops  thither  from  Norway,  either  for  the 
purpofe  of  conquering  the  country,  or  for  obtaining  fatis- 
£i£bon  on  account  of  fome  a&  ox  violence  committed  by 
the  inhabitants  again  ft  Norwegian  merchants,  Snorro  pre- 
vented this  expedition,  by  his  remonftrances  to  one  of  the 
king's  friends ;  but  he  engaged,  on  the  other  hand,  with 
the  affiftance  of  his  brother,  to  bring  the  ifland  under  the 
king's  authority  without  bloodflied,  and  promifed  to  fend 
his  Ton  to  Norway,  as  a  pledfl;e  of  what  he  had  undertaken. 
When  Snorro  fet  out  on  this  miffion,  he  received,  befides 
other  prelents,  a  Ikip  completely  equipped.     Having  re- 
turned to  Iceland  in   1220,  nothing  farther  was  £>ne: 
cither  Snorro  found  it  impcAble  to  carry  his  defigns  into 
execution,  in  confequence  of  difturbances  which  agitated  the 
ifland,  and  in  which  he  himfelf  had  a  ihare,  or  ne  endea* 
soured,  through  a  view  to  private  advantage,  to  deceive 
both  the  kinff  and  his  own  countrymen.     He  was  at  enmity 
vrith    his  relations,   among  whom   were   his  brother,   his 
nephew,  and  his  three  fons4n4aw,  who  had  all  repudiated 
their  wives.     Finding  himlelf  too  weak  to  contend  with 
hia  numerous  enemies,  he  quitted  Iceland  in  1237,  and  went 
again  to  Norway,  where  he  arrived  at  the  moment  when 
duke  Skule  was  preparing  to  deprive  his  foii-tn4aw,  king 
HneOf  of  the  crown,  and  to  place  himfelf  on  the  throne  in 
hia  ftead.     Snorro  efpoufed  the  party  of  the  duke,  but 
returned  to  Iceland  in  12.39.     Giflur  Thorraldfen,  a  rela- 
tion of  king  Haco,  by  whom  he  had  been  raifed  to  the  rank 
of  earif  was  one  of  Snorro's  fons-in-law,  but  had  now  become 
hia  bitter  enemy.     In  1240,  king  Haco  fent  him  a  mefiage, 
after  he  had  got  rid  of  di^ke  Skule,  either  to  bring  Snorro 
a  prifoner  to  Norway,  or  to  put  him  to  death.     At  firil, 
Giflur  intended  to  execute  his  murderous  defigns  at  the 
place  where  juftice,  as  it  was  called,  was  ufually  adminif* 
tcred ;  but  midinff  this  inconvenient,  he  fell  upon  him  at  his 
fefidenoe,  where  he  was  aflaffioated,  in  the  63d  year  of  his 
age.     Snorro  was  uaqueftionably  a  great  and  learned  man ; 
hia  **  Heimfkringla,  or  Chronicle  of  the  Norwegian  Kings," 
haa  been  printed  at  various  times,  and  under  different  forms. 
A  Daniih  tranflation  of  it  by  Claufen,  with  Worm's  pre* 
face,  was  publifhed  at  Copenhagen  in  1633  and  i6c7«*    It 
was  printed  at   Stockholm  in    Icelan^c,    Swe^lh,   and 
Latin,  in  1607,  2  vols.  fol.     But  the  moft  elegant  edition 
is  (aid  to  be  that  of  Schoning,  publifhed  in  Icelandic,  Danifh, 
and  Latin,  which  was  printed  at  Copenhagen  in  1777  and 
1 78^.   This  was  printed  at  the  expence  of  the  crown*prince : 
the  Latin  tranflation  and  notes  were  by  Schoning ;  but  the 
I>anifli  is  that  of  Claufen,  revifed  by  J.  Olafsen.     By  this 
important  work,  which  tlfirows  fo  much  light  on  the  earlieft 
hinory  of  Norway^  Snorro  rendered  much  fervice  to  pof- 
terity.     But  his  merit  does  not  reft  on  this  alone,  fince  he 
it  commonly  confidered  as  the  author  of  the  profe  Edda, 
edited  by  Refenius  in  1665,  which  is  founded  on  thofe  old 
poems  faid  to  have  been  cofleded  by  Ssmund,  aad  on  that 
aooonnt  called  *^  Edda  Ssemundi."    The  Edda  of  Snorro 
ie  a  poetic  manual,  or  fort  of  Scandinavian  art  of  poetry, 
confifting  of  three  parts.     In  the  firft,  which  may  be  com- 
pared to  Ovid's  Metamorphofes,  or  Hefiod's  Theogony, 
are  related   all  thofe  Cables  contained  in  the  vrorks  of 
Skalda.    The  iiecond  part  is  a  treatife  on  poedod  phrafeo- 
togy  or  fynoaymy,  which  fliews  in  what  nsanner  the  Skalda 
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gave  names  to  different  things :  and  the  third,  ea&ed  Skalda» 
treats  of  alphabetical  charaffcers,  their  divifion,  and  the 
relation  they  bear  to  mufical  tones ;  of  poetical  licences» 
metre,  &c.  The  laft  part  haa  never  been  publiflied.  Not- 
withftanding  the  general  merit  of  Snorro,  he  is  defcribed  as 
a  cunning  and  deceitful  man ;  unfteady  in  his  friendfliip, 
fend  of  money,  as  well  aa  ambitious,  and  of  a  violent  and 
quarrelfome  difpofition.     Gen.  Biog. 

STURLITZ,  in  Geogn^by,  a  town  of  Croatia;    \9 
miles  S.W.  of  Novi. 

STURM,  Jam&s,  in  Biegrapfyf  was  born  of  •  family 
of  eminence  at  Stndburgh,  in  1480,  and  ele6ied  at  the  ago 
of  twenty-five  into  thefenate  of  his  native  place.  He  was 
an  adive  promoter  of  the  Reformation,  and  deputed  to  the 
imperial  diet,  aflembled  on  that  occafion.  When  the  depu- 
ties  of  the  reformed  were  excluded,  in  1529,  from  the  diet 
at  Spire,  Sturmius  boldly  entered  his  proteft  againft  the 
meafure,  and  on  behalf  of  hia  conftituents  and  the  other 
confederates,  declared,  that  if  good  citizens  were  thus  di- 
vefted  of  tlwir  privileges,  contrary  to  the  cuftoms  of  the 
empire,  it  could  not  be  expe6ked  that  they  fliould  contri- 
bute to  the  pubhc  expences.  T\a9  protefiatioti  on  his  part  gave 
riie  to  the  appellation  of  **  Proteftants."  Ansongft  other 
offices  of  important  truft,  which  were  committed  to  him,  he 
was  one  of  the  ambafladors  fent  in  1536  from  the  ihites  of 
Germany  to  Henry  VIII.  of  England.  By  his  influence  a 
college  was  eftabliflied  at  Stniburgh  in  1538,  and  at  his 
death  he  left  to  its  fupport  a  confiderable  le^cr*  Sleidao, 
in  his  <<  Hiftory  of  the  Reformation,"  availed  himfelf  of 
much  valuable  information  communicated  by  Sturmius,  of 
iriipm  it  is  recorded,  that  being  fcandaltxed  by  the  violent 
difputes  amonfir  the  Reformers  concerning  the^  Lord's 
Supper,  he  abftained  for  many  years  from  receiving  it* 
After  having  feveral  times  ferved  his  ftate  as  mayor,  an<f 
having  been  ninety-one  times  delegated  from  it  on  public 
bufinefs,  he  died  in  high  efteem,  at  the  age  of  fixty.flHur« 
Gen,  Biog. 

Sturm,  John,  was  bom  at  SIrida,  near  Cologne,  in 
1507,  and  ftudied  at  Liege  and  Louvain,  in  triiich  laft  city 
he  fet  up  a  prefs,  and  joined  Refcius,  the  Greek  profeflbr, 
in  printing  feveral  Greek  books*  In  l^ao  he  transferred 
his  printinMrefs  to  Paris,  where  he  delivvaed  leftures  on  the 
claffics  and  on  logic.  He  married  there }  but  beii^  fuf* 
pefted  of  an  attachment  to  the  new  opinion^  he  removed 
to  Strafburj^h,  where  he  was  apnointcd  firft  reftor  of  the 
newly  appomted  college,  which  nouriflied  greatly  under  hia, 
care,  as  he  was  well  verfed  in  the  learned  languages, 
wrote  Latin  with  purity,  and  had  a  good  method  of  teach* 
ing.  By  his  influence  the  college  was  raifed,  in  1 1^66,  by 
the  emperor  Maximilian  II.,  to  the  rank  of  an  nmverfity. 
The  baaefa6kions  of  Sturm  to  Tefugees  from  France  and 
other  parti,  on  account  of  their  reli^on,  injured  hia  own  cir* 
cumftances ;  and  his  life  was  difqiueted  by  the  perfecutiona 
of  the  Lutheran  minifters.  His  own  ientiments  were  thoCe 
of  Zuinglius,  though  he  conformed  to  the  mitigated  Lu* 
theranifm  which  he  found  at  Strafl>ttrgh.  However,  in  pro-* 
oefs  of  time,  as  the  minifters  became  rigid  on  the  fubje&  of 
confubftandation,  he  withdrew  from  t&  religious  fieryices, 
and  at  length,  when  he  was  obliged  to  declare  his  opinion, 
he  was  deprived  of  his  office  at  the  age  of  67  years.  B«^ 
fore  his  death  he  became  l^d,  aad  terminated  hia  life  in 
i(S89,  in  his  Sad  year.  Sturm  vm  the  editor  of  manr 
works,  which  gave  him  reputation  in  the  learned  world. 
From  the  Greek  he  tranflated  Ariftotle's  books  on  Rheto* 
ric,  and  the  works  of  Hermogenes  concerning  oratory  ;  aad 
he  compo£ed  fome  original  treatifes  on  the  method  of  teach* 
ing  thofe  aru.    Several  of  hia  letters  are  conlaioed  in  the 
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'Latin  correfpondence  of  Roger  Afcbam,  ^nted  at  Ozfoml. 
Bayle.     Mor«i.         f 

Sturm»  or  Sturmius,  John-Christopher*  born  at 
Hippolftein  in  163  c,  was  a  profefibr  of  philofophy  and 
mathematics  at  Akdorf,  where  be  died  in  1703.  In  1670 
he  publiflied  a  German  tranflation  of  the  works  of  Archi- 
medes, and  afterwards  many  books  of  his  own  compofition. 
The  titles  and  dates  of  feveral  of  them  are  as  follow  :  **  Col- 
legium experimentale  curiofum,"  4to.  Nuremberg,  1676  ; 
**  rhyficaeleftivaet  hypothetica,"  t  vols.  4to.  Nuremberg, 
1675,  feprinted  at  Altdorf  1730;  **  Scientia  Cofmica,'* 
fol.  Altdorfj  1670;  "  Architefturae  Militaris  Tyrocinia," 
foK  1682  ;  '*  Epiftola  de  Veritate  propofitionum  Borelli  de 
Motu  Animalium,"  410.  Nuremb.  1684 ;  "  Phyficsc  Con- 
ciliatrix  Conamina,''  8vo.  Altd.  1684;  <<  Mathefis  enu* 
deata,"  8v^d.  Nuremb.  1695  ;  <<  Mathefis  Juvenilis,"  Nu- 
remb. 2  vols.  8vo.  1699  ;  **  Phyficte  modemse  Compen- 
dium," 8vo.  Nuremb.  1704;  "  Tyrocinia  Mathematica," 
fol.  Leipflc,  1707;  ^<  Pr9ele6iione8  Academicas,"  4to. 
1722  ;    <<  Praelediones  Academics,"  Strafburg,  i2mo. 

STURMINSTER,  or  Sturminster-Newton,  in 
Geography^  is  a  fmall  market-town  in  the  hundred  of  Stur- 
minfter  Newton-Caftle,  in  the  Sherbourne  divifion  of  the 
county  of  Dorfet,  England.  It  is  fituated  eight  miks  S.W. 
firom  Shaftfbury,  and  iii  miles  W. S.W.  from  London; 
and  is  divided  into  two  parts,  vis.  Sturminfter,  which  lies 
on  the  north  fide  of  the  river  Stour,  and  Newton  or  New- 
ton-Caftle on  the  fouth.  The  latter  is  a  fmall  hamlet,  and  a 
diftin£t  tything.  Sturminfter  and  Newton  feem  fometimes  to 
be  fynonimous  names  for  the  fame  vill ;  but  Newton  is  often 
the  general  name  in  ancient  records,  perhaps  on  account  of 
the  manor-houfe,  ^he  occafional  refidence  of  the  abbots  of 
Glaftonbury,  being  fituated  there.  Both  thefe  vills  com- 
pofe  one  manor,  and  are  joined  together  by  a  caufeway,  and 
a  bridge  of  fix  arches  over  the  Stour.  Sturminfter,  if  not 
of  Roman  origin,  was  known  in  the  early  ages  of  the 
Saxons.  The  ruins  of  an  ancient  caftle  ftand  on  a  hill,  and 
are  furrounded  by  a  high  vallum,  and  deep  ditch,  on  the 
fouth-weft  and  part  of  the  eaft  :  near  the  centre  is  a  fmall 
artificial  nount,  or  keep.  The  manor  was  held  by  the 
abbey  of  Glaftonbury,  by  a  grant  from  king  Edgar ; 
having  been  formerly  bequeathed  by  Alfred  to  his  fon 
Ethelwald.  Edmund  Ironfide  confirmed  this  grant  in  1016, 
when  it  contained  feventeen  hides.  After  the  diil'olution, 
Henry  VIII.  gave  the  manor,  redory,  and  vicarage,  to  his 
queen,  Catharine  Parr.  On  her  death,  Edward  VI.  granted 
the  eftate  to  his  fifter,  Elizabeth,  who,  when  ftie  came  to 
the  crown,  gave  it  to  fir  Chriftopher  Hatton  :  after  having 
many  intermediate  poifefi'ors,  it  finally  palled  to  the  noble 
family  of  Rivers,  in  which  it  ttill  continues.  This  town, 
accordiag  to  the  population  return  of  the  year  181 1,  con- 
tained 325  houfes,  and  1461  inhabitants.  Two  fairs  are 
held  annually,  and  a  weekly  market  on  Thurfdays. 

On  a  lofty  eminence,  caued  Hambledon-hill,  ftanding  in 
the  parifhes  of  Child  Ockford,  Shroton,  and  Hanford,  are 
confiderable  remains  of  an  extenfive  fortification.  Biftiop 
Gibfon  fuppofed  this  camp  to  have  been  formed  by  the 
Danes ;  but  Aubrey  was  informed  that  Roman  coins  had 
been  ploughed  up  on  the  top  of  the  hiU.  The  eminence  ia 
divided  by  a  deep  and  narrow  vale  firom  another,  called  Hod- 
hill,  fituated  partly  in  the  parifti  of  Stour-Paine,  and  partly 
in  that  of  Hanford.  On  the  fummit  is  an  old  fortification, 
in  form  of  a  Roman  D. — Hutchins's  Hiftory  of  Dorfet(hire» 
fol.  vol.  ii.  Beauties  of  Engbnd  and  Wales,  vol.  iv.  by  J. 
Britton  and  E.W.  Brayley. 

STURNHOSEN,  a  town  of  Pruffia,  in  the  province 
of  Ermdaiid;  17  miks  £.  of  HeiUberg. 


STURNUS,  the  Stgrt^  or  SiarKngf  in  Ormtbolegff  t 
genus  of  birds  of  the  order  Pafieres,  of  which  the  ge- 
neric chara6ter  is  as  follows :  Bill  fubulate,  angular,  de- 
prefled,  blunt i(h  ;  the  upper  mandible  is  entire,  fomewhat 
open  at  the  edges  ;  the  noftrils  are  furrounded  with  a  promi- 
nent rim :  tongue  notched  and  pointed.  There  are 
feventeen 

Species. 

*  Vulgaris  ;  Common  Starling.  Bill  yellowifh  ;  body 
black,  with  white  dots.  This  is  very  common  in  our  own 
country,  and  is  found  in  other  parts  of  Europe,  Afia,  and 
America.  It  is  about  nine  inches  long,  and  builds  its  ceftin 
the  hollows  of  trees,  eaves  of  houfes,  towers,  or  rocky  cliffs ; 
it  lays  from  four  to  five  eggs,  which  are  of  a  palifh-green 
colour.  Tn  the  winter  teafon,  ftarlings  aflemble  in  vdffc 
flocks  in  marfhy  places ;  feed  on  worms  and  infe&s ;  are 
very  docile,  and  may  eafily  be  taught  to  fpeak.  The 
flelh  is  bitter,  and  fcarcely  eatable.  The  other  chara^er- 
iftics  of  this  fpecies  are,  that  their  quill- feathers  and  tail  are 
of  a  dufky  hue;  the  former  are  edged  with  yellow  on 
the  outer  fide,  the  latter  with  a  dirty-green ;  lefi'er  co- 
verts edged  with  yellow,  and  (lightly  gloifed  with  green ; 
the  legs  are  of  a  reddi(h-brown.  Male  is  (hining,  with  pur- 
ple, green,  and  gold. 

Durin?  the  winter  months,  ftarlings  crowd  together  in  fuch 
clofe  and  well-arranged  battalions,  that  no  birdof  prey  dare 
to  penetrate  their  ranks.  This  manner  of  ftigbt,  which  is  ex. 
tremely  ufeful  in  defending  them  againft  r^acious  birds,  rni' 
deri  them  a  more  eafy  prey  to  the  wiles  of  the  bird-catcher, 
who  difpatches  among  them  a  number  of  birds  of  their  own 
kind,  each  having  a  glued  thread  tied  to  its  leg,  by  which 
fome  of  them  are  entangled  and  brought  to  the  ground. 
Their  love  of  fociety  not  only  pronipts  them  to  aflbdate 
with  birds  of  their  own  fpecies,  but  with  others  in  no  way 
allied  to  their  tribe.  In  the  fpring  and  fummer  they  are  fre- 
quently feen  with  crows  and  choughs,  and  even  with  pigeons. 
It  is,  however,  principally  towards  night  that  the  ftarlings 
unite  in  large  companies,  as  if  to  put  tliemfelves  in  fufficient 
force  to  brave  its  dangers.  Then  they  aflemble  in  a  flock, 
and  after  various  evolutions,  rufti  with  fuch  impetuofity  into 
the  midft  of  the  thicket,  where  they  fpend  the  evening  in 
chattering,  till  darknefs  puts  an  end  to  their  converfatios. 
In  the  morning,  at  day-break,  the  noify  conference  is  re- 
fumed,  till  they  depart  or  feparate  in  fearch  of  food.  Star* 
lings  feldom  take  the  trouble  of  building  nefts  for  themfelves, 
but  generally  take  pofleflion  of  the  deferted  abodes  of  fome 
other  birds. 

Their  docility,  and  the  beauty  of  their  plumage,  have  ren- 
dered ftarlings  great  favourites.  They  are  frequently  taught 
to  fpeak,  and  fing  fong-tunes.  Their  vocal  powers  are, 
however,  acquired  by  education,  and  in  the  domeftic  ftate, 
they  fupport  a  mufical  chara&er  much  better  than  in  the 
wild. 

There  is  in  the  produdtions  of  Nature  a  continual  ten- 
dency to  variety,  which  is  clearly  exemplified  in  moft  of 
the  tribes  of  birds,  and  which  the  diftin£fc,  and  almoft  infii* 
latcd  charaders  of  the  ftarling,  have  not  been  able  to  defeat. 
Hence  naturalifts  have  enumerated  five  varieties  of  the  com- 
mon  ftarUng,  of  which  the  firft  (independently  of  that 
already  defcribed)  has  a  white  body ;  the  fecond  is  wkite  ; 
the  crown,  neck,  wings,  and  tail,  are  black;  the  third  it 
white,  but  above  the  eyes  add  near  the  bill  are  two  black 
fpots  ;  and  the  fourth  is  cinereous,  with  black  bill  and  legs, 

Capbnsis  ;  Cape  Starling.  Blackiih  beneath ;  the  fides 
of  the  head  are  white.  .  It  inhabits  the  Cape  of  Good 
Hope,  and  is  the  fize^f  the  laft.    The  black  and  the  white, 

which 
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Which  are  the  only  colours  of  this  hiird,  .art  diSributed  #ery 
like  to  thofe  of  our  pies*  The  bill  is  thicker  and  longer 
than  thit  of  the  European  ftarling,  and  its  diftinguifhing 
marks  are  two  largre  white  fyots  of  a  round  form  on  each  tide 
of  the  head.     In  tne  middle  of  thefe  are  placed  the  two  ears. 

LuDOViciANUS  ;  Louifiana  Starling.  The  fpecific  cha* 
rafkers  of  thefe  are,  that  they  are  fpotted  with  grey  and 
brown,  beneath  they  are  yellow  ;  the  head  and  eye-brows 
snre  marked  with  a  white  line ;  the  chin  is  black.  A  variety 
16  varied  with  brown,  reddifli,  and  blackifh,  beneath  yellow  ; 
breaft  vnth  a  curved  black  band ;  the  three  lateral  tail- 
feathers  are  white.  The  ftarlings  of  Louifiana  are  obferved 
in  great  flocks  in  the  interior  regions  of  North  America. 
By  their  manner  of  flight,  as  well  as  their  (hape,  they  indicate 
a  near  approach  to  our  European  kinds.  The  lower  parts  of 
the  body  are  yellow,  the  upper  brownifh-grey  ;  and  they 
are  diiiinguiflied  by  a  large  dark-coloured  fpot  upon  the 
breaft.  The  American  ftarlings  are  inferior  to  thofe  of  Eu- 
rope in  the  powers  of  fong ;  they  are  from  nine  to  eleven 
inches  long ;  their  bill  is  whitifh,  tipt  with  brown ;  the 
cheeks  are  yellow ;  the  wings  and  tail  are  of  a  reddifh-grey  ; 
the  legs  alfo  are  grey. 

Contra  ;  Indian  Starling.  Brown  ;  eye-fpot,  bar  on 
the  wings,  and  belly,  white.  It  inhabits  India,  and  is  thought 
to  be  a  variety  of  the  S.  capenfis.  The  body  of  this  ipe- 
oes  is  blackim ;  the  ring  on  the  upper  part  of  the  neck 
white ;  the  upper  wing-coverts  are  marked  with  white  fpots ; 
the  legs  are  of  a  pale  yellow. 

*  CiNCLus  ;  Water-ouzel ;  Crake.  Black,  with  a  white, 
breaft.  This  fpecies  is  common  to  onr  own  country,  other 
parts  of  Europe,  and  northern  Periia.  It  is  about  feven  or 
eight  inches  long ;  frequents  waters,  and  feeds  on  aquatic  in- 
fects and  fmall  fifh ;  it  is  a  very  folitary  bird,  and  breeds  in 
the  holes  of  banks  ;  makes  a  curious  neft  of  hay  and  fibres 
of  roots,  lined  with  dead  leaves,  and  having  an  entrance  of 
green  mofs.  The  chin  is  white ;  the  tail  black ;  belly  fer- 
ruginous ;  in  the  young  bird  it  is  white ;  the  legs  are  of  a 
pa&  blue  before,  and  black  behind. 

MiLiBARis ;  Magellanic  Starling.  Grey ;  breaft  and 
chin  red.  It  inhabits  the  Falkland  iflands,  and  is  eleven 
and  a  half  inches  long.  Behind  and  under  the  eyes  is  a  white 
fpot ;  the  lores  are  red ;  on  each  fide  the  neck  is  a  black 
blotch ;  the  vent  and  fub-forked  tail  are  black. 

MoRiTANUs.  Cinereous ;  lower  part  of  the  head  and 
chin  varied  with  cinereous  and  white ;  belly  fpotted  with 
reddifh,  hoary ;  the  bill  is  tipt  with'  black.  This  fpecies 
inhabits  the  alpine  parts  of  Perfia ;  it  is  the  fi£e  of  a 
common  lark,  builds  in  hollow  rocks,  and  feeds  on  infe£is. 

LoYCA.  Spotted  with  brown  and  white,  chin  and  breaft 
icarlet.  It  inhabits  Chili,  and  is  larger  than  S.  vulgaris ; 
it  builds  in  holes  on  the  ground,  and  lays  three  cinereous 
eggs,  varied  with  brown;  it  fings  well,  and  it  eafily 
tamed. 

Mexicanus  ;  Mexican  Starling.  Blue  varied  with 
black.  It  inhabits  South  America,  and  is  about  the  fize 
of  the  S.  vulgaris.  The  bill  and  eyes  are  black  ;  irids  pale* 
yellow  ;  the  head  is  fmall. 

Obscurus  ;  Brown-headed  Starling.  Black,  but  the 
s  bead  is  brown,  whence  its  trivial  name.  It  inhabits  New 
Spain. 

Zeylanicus  ;  Ceylonefe  Starling.  Line  over  the  eves 
and  one  on  the  fides  of  the  head  black  ;  body  grej,  varied 
with  ochrey  and  white  fpots  and  crefcents ;  quilt-feathers 
green  ;  tail  marked  with  green  and  black  lines.  It  inhabits 
Ceylon,  and  imitates  the  notes  of  other  birds.  The  bill  is 
black,  the  head  yeUowifh  ;  the  legs  are  of  a  blueilb- 
^rey. 


Puscua;  Bvown  Starlin|r.  'Qlive ;  eye-band  blneilh  ^ 
bill  and  legs  reddifli.  This  is  feund  chiefly  in  China.  The 
belly  is  yellowifti ;  the  tail  Jong. 

ViRims;  Green  Starling.  Green,  beneath  blueiflif  a 
tuft  of  black  and  whhe  frathers  on  the  front  and  chin. .  This 
inhabits  China.     Above  the  front,  and  behind  the  eyes,  % 


white  fpot,  and  two  on  the  (houlders :  quill-feathers  anfl 
^    "    of  the  tail-feathers  white,  legs  blue-afh. 
Sbriceus  ;    Silk  Starling.     Pue-grey  ;  wings  and  tail 


black  ;  the  former  with  a  tranfverfe  white  bar ;  head  ochie- 
yellow.  It  inhabits  China,  and  is  the  fize  of  the-  S.  vul- 
garis.     Bill  and  legs  orange  or  red  ;  the  plumage  is  0ky. 

Carunculatus.  Bill  and  legs  black  ;  at  each  angle  of 
the  mouth  a  pendent  orange  wattk.  It  inhabits  New  Zea**^^ 
land,  and  is  ten  inched  long.  The  female  is  of  a  rufty- 
brown,  with  very  fmall  wattles.'  The  male  is  bla^k  i  we 
back  and  wing-coverts  ferruginous. 

Collaris  ;  Collared  Starling.  Blackifii-brown,  fpotted 
with  brown  ;  the  flanks  are  rafous,  the  chin  is  white  fpotted 
with  brown.  This  fpecies  is  found  chiefly  in  Switzerland 
and  Italy ;  fize  of  a  field- fare ;  it  is  a  folitary  bird  ;  wags  its 
tail,  feeds  on  feeds,  fings  with  a  very  weak  voice,  and  builds 
'on  the  ground,  or  in  the  clefts  of  rocks.  The  upper  man- 
dible is  brown,  lower  yellowifli,  tipt  with  brown  ;  breaft 
browB-afli ;  the  belly  is  rufous ;  quill-feathers  blackiih,  the 
edge  at  the  tip  and  mner  fide  reddifl) ;  tail  brown ;  legs  of 
a  horu-colour. 

Dauuricus.  Body  above  violet-black  ;  beneath  afliy- 
white  ;  the  head  and  neck  blueifli-afii ;  crown  with  a  violet- 
black  itreak  ;  but  in  the  female  it  is  brown.  This  fpecies  ia 
found  chiefly  among  the  ozier  plantations  of  Dauuria  9  it  is 
above  fix  inches  long,  and  feeds  on  vegetables  and  infe£bs* 
The  bill  is  black,  and  more  convex  than  in  others  of  its 
tribe  I  the  tongue  is  blackifli ;  the  irids  brown ;  downy  eye* 
lids  and  lores  white.  The  head  of  the  female  is  cinereous  ; 
the  back  is  of  a  grey-brown ;  the  wing-coverts  of  the  ' 
male  are  black  ;  nlky-green  ;  the  fecondaries  tipt  wSlh 
white ;  the  quill-feathers  are  black  ;  the  two  inner  ones  tipt 
vrith  white  ;  the  primary  ones  are  tipt  with  green  ;  the. tail 
is  fub-forked,  greenifli-black ;  the  coverts  vioki ;  legs 
blueffli-black. 

STUTHOF,  in  Geography  a  town  of  Pruffia,  in. the 
Frifch  Nerung ;  14  miles  N.N.W.  of  Elbing. 

STUTHY.     See  Stithy. 

STUTINUM,  a  tovim  of  Bohemia,  in  th*  circle  of 
Chrudim ;  3  miles  S.  of  Cbmdim. 

STUTTGARD,  or  Stuttgart,  the  capital  of  Wur- 
temberg,  and  refidence  of  the  king,  fituated  in  a  delight- 
ful country  on  the  Nafenbach,  about  two  miles  from  the 
Neckar.  Tti|e  town  is  not  large,  but  contains  two  weU- 
built  fauxbourgs.  It  is  the  fee  of  a  bifiiop,  which  was  re- 
moved from  Beutelfpach  in  the  year  1321.  Theftreets  are 
large  and  ftraight,  and  the  houfes  handfome.  The  royal 
palace  is  a  magnificent  building,  and  vtras  begun  in  the 
year  1746.  Stuttgard  contains  an  acadony  of  painting, 
fculpture,  and  archite^ure,  eftabliflied  in  the  year  1701; 
and  manufaftures  of  fluffs,  filk  ftockings,  and  ribbands. 
The  origin  of  this  tov^n  is  uncertain  ;  in  the  year  1285,  it 
was  befieged,  without  fuccefs,  by  the  emperor  Rodolphus  I. ; 
but  in  12S7,  he  reduced  count  Eberhard  to  fuch  ftraits, 
^at  he  was  compelled  to  promife  the  demolition  of  the 
walls  of  the  city.  In  the  years  1520  and  1^67,  the  whole 
city  was  fnrrounded  with  walls ;  in  1546  and  1547*  it  fuf* 
fered  greatly  by  the  Spaniards;  in  1634,  and  the  following 
years,  by  the  Imperialifts;  and  in  1688,  1693,  ^^  '7^* 
by  the  French :  40  miles  N. W.  of  Ulm.  N.  lat.  48''  45'. 
E.  long.  9<»  18'. 

STUT- 
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t,  ft  town  of  AuftrU ;  5  lailei  N.E* 
•f  St.  Polten. 

STUYVER,  in  CmHage.    See  Stiver. 

STUZZAITZA,  ID  Geography^  a  town  of  European 
Turkey^  in  Macedonia ;  80  miles  N.  of  SalonikL 

STY9  (Hordeolum^)  a  fmall  inflammatory  tumour  on  the 
edfle  of  the  eye-lids.     See  Hordeolum. 

Sty,  Pig^  in  Rural  Economy f  a  term  ufed  to  fignify  the 
place  where  pigs  are  confined  and  kept,  efpecially  when  of 
the  fmall,  rude,  unfini(hed  kind, ,  fuch  as  are  connected  with 
cottages.    See  Hog-5/^,  Piggery,  FiG'Cafci  Sec. 

Imnroved  fties  of  this  fort  are  made  by  raifing  the  feed- 
kig  and  deeping  places  a  little  above  each  other,  and  bpth 
ateve  the  yards. 

STYCA,  in  Cordage.     See  Stica. 

8TTGIA  Aqua*  a  term  ufed  fometimes  to  ezprefs 
aqua  regia ;  fometimes  for  the  other  ftrong  acid  (joints. 

STYGIAN  Liquors,  a  term  which  fome  chemifts 
apply  to  the  oorrofive  acid  (pints,  as  aqua  regia»  from 
their  efficacy  in  delbroying  or  diffolving  mist  bodies. 

9TYL£»  m  Boiany.    See  Stylus. 

Style,  in  Chronology^  denotes  a  particular  manner  of  ac* 
counting  time*  with  regard  to  the  retreochment  of  10  days 
from  the  calendar,  in  the  reformation  made  of  it  under 
pope  Gregory  Xlll.    See  Calendar. 

Style  is  either  M  or  netv. 

Style,  0£/,  is  the  Julian  manner  of  computing,  which 
ebtains  in  fome  Broteftant  ftates»  who  refufed  to  admit  of 
the  reformation. 

Style,  New^  is  the  Gregorian  manner,  followed  by 
the  Catholics,  and  others»  in  confeqnence  of  that  reform- 
ation. 

The  Julian,  or  old  ftyle^  agrees  with  the  Julian  year, 
which  contains  365^  6*^. 

The  Gregorian,  or  new  ftyle,  agrees  with  the  true  folar 
year,  which  contains  only  ^6^  5^  48™  45!*. 

In  the  year  of  Chrift  2001  there  was  no  di£Ference  of 
ftyles,  but  now  there  has  arifen  a  difference  of  11  days 
between  the  old  ftyle  and  the  new,  the  latter  being  fo 
much  before-hand  with  the  former ;  fo  that  when  the 
Catholics,  e,  gr,  reckon  the  21ft  of  May,  thofe  who  ufe 
the  old  ftyle  reckon  the  loth. 

There  are  feveral  places  where  the  new  ftyle  obtains  even 
among  Proteftants ;  and  it  is  not  unlikely  that  the  old  ftyle 
may,  in  time,  dwindle  quite  away. 

At  the  diet  of  Ratifbon  in  17001  it  is  decreed  by  the 
body  of  Proteftants  of  the  empire,  that  1 1  days  Ihould  be 
retrenched 'from  the  old  ftyle,  to  accommodate  it,  for  the 
future,  to  the  new.  And  the  fame  regrulalion  has  fince 
paflSed  into  Sweden,  Denmark,  and  into  Eo^hnd,  where 
tt  was  eftabliflied  by  24  Geo.  II.  c.  35,  which  enads,  that 
in  all  dominions  belonging  to  the  crown  of  Great  Britab» 
the  fupputation,  acoordinff  to  which  the  year  of  our  Lord 
beffins  on  the  25th  day  of  March,  fhall  not  be  ufed  from 
and  after  the  laft  day  of  December,  1751 ;  and  that  from 
thenceforth,  the  i  ft  day  of  January  every  year  ihali  be 
reckoned  to  be  the  firft  day  of  the  year :  and  that  die  na- 
tural day  next  immediately  ioUowing  the  ad  day  of  Septem- 
ber 175a,  (hall  be  called  and  reckoned  the  14th  day  ot  Sep- 
tember, omitting  the  1 1  intermediate  nominaldays  of,the  com. 
mon  calendar ;  and  that  the  fereral  natural  days  fucceedinff 
Ihe  14th,  fhall  be  called  and  reckoned  forwards  in  numericu 
order  from  the  14th  day  of  September.  Moreover,  it  is 
enaded,  that  all  kinds  of  writrngs,  &c.  (hall  bear  date 
according  to  the  new  method  of  iupputation»  and  that  all 
courtl  and  meetings,  &c.  feafts,  bSbh  Ice.  ihail  be  hdd 
and  obferved  accord^ly.    And  for  preiienring  the  calen* 
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dar  in  the  faime  iC|pilar  couafe  for  the  futuie,  it-asenaAed, 
that  the  ieveral  years  of  oor  Lord  1800,  1900,  aioo,  aaoo^ 
«3oo,  &c.  except  only  every  400dth  year  of  our  Lord,  of 
whieh  the  vear  2000  (hall  be  the  firft,  (hall  be  common 
years  of  365  days,  and  that  the  years  2000,  2400,  2800, 
&c.  and  every  other  40odth  year  from  the  year  2900  in- 
clufive,  (hall  be  leap  years,  conilfting  of  366  days.  See 
B18SEXXILE  and  Calendar. 

The  following  table  (hews  by  what  number  of  days  the 
new  ftyle  differs  from  the  old,  from  5900  years  before  the 
year  of  Chrift's  birth,  to  5900  years  after  it.  The  days  under 
the  fiffn  <-«  (vjs.  from  6000  years  before  to  200  years  after 
Chri(t)  are  to  be  fubtraded  from  the  old  ftyle  to  reduce 
it  to  the  new ;  and  the  days  under  the  (ign  +  (vis.  from 
200  to  5900  years  after  Chrift)  are  to  be  added  to  the  old 
ftyle  to  reduce  it  to  the  new. 

N.B.  All  the  years  mentioned  in  the  table  are  leap  years 
in  the  old  ftyle ;  but  thole  only  which  are  marked  with  an 
L,  are  leap-years  in  the  new. 


# 

Days 

YMn  before 
Chriii. 

Davt 

Yeen  before 

and  after 

Chrift. 

diff. 
and 

Yean  after 
Chrift. 

DaYs 

diff. 

— 

+ 

+ 

5900 

46 

icpo 

16 

L. 

2000 

13 

5800 

« 

1800 

15 

2100 

H 

5700 

44 

1700 

14 

2200 

15 

L. 

5600 

44 

L. 

1600 

H 

2300 

16 

5500 

43 

1500 

13 

L. 

2400 

16 

5400 

4a 

1400 

12 

2500 

17 

SBPO 

41 

1300 

II 

2600 

18 

L. 

5200 
5100 

4» 
40 

L. 

laoo 

IIOO 

II 
10 

L. 

2700 
2800 

19 
^9 

5000 

39 

1000 

9 

2900 

20 

4900 

38 

900 

8 

3000 

21 

L. 

4800 

38 

L. 

800 

8 

3100 

22 

4700 

37 

700 

7 

L. 

3200 

22 

4600 

3« 

600 

6 

3300 

23 

** 

4JOO 

35 

^B 

500 

5 

3400 

24 

L. 

4400 

35 

L. 

400 

5 

3500 

*5 

4300 

34 

300 

4 

L. 

3600 

as 

4200 

33 

200 

3 

3700 

a6 

4100 

32 

100 

2 

3800 

3 

L. 

4000 

3» 

L. 

0 

2 

3900 

3900 

31 

Aft.  Chrift. 

L. 

4000 

28 

3800 

30 

100 

—  I 

4100 

29 

3700 

29 

200 

+0 

4200 

39 

L. 

3600 

29 

300 

I 

4300 

31 

3500 

28 

L. 

400 

I 

L. 

4400 

3« 

3400 

27 

500 

2^ 

4500 

32 

3300 

26 

600 

3 

'4600 

33 

L. 

3200 

a6 

700 

4 

4700 

,34 

3100 

»5 

L. 

800 

4 

L. 

4800 

S4 

. 

3000 

H 

900 

S 

4900 

3| 

2900 

*3 

1000 

6 

5000 

36 

L. 

2800 

»3 

• 

IIOO 

7 

5100 

37 

« 

2700 

22 

L. 

1200 

7 

L. 

5200 

37 

2600 

21 

■ 

1300 

8 

53^ 

38 

^ 

2500 

20 

' 

1400 

9 

5400 

39 

L. 

2400 

20 

1500 

10 

5500 

4« 

2300 

'§ 

L. 

1600 

10 

L. 

5600 

40 

2200 

18 

1700 

II 

5700 

4» 

2100 

17 

1800 

12 

5800 

4a 

L. 

2000 

'7 

1900 

13 

5900 

43 

Sttuk^ 


STYLE. 


StyLB*  in  Dudb^i  denotes  the  gnomon  or  cock  of  m 
dial»  raifed  on  the  plane  of  it,  to  project  a  (hadow. 

Sttls»  in  Grmnmarj  is  a  particular  manner  of  delivering 
a  man's  thoughts  in  writingy  agreeably  to  the  rules  of  fjn- 
WKL  \  or>  as  F.  Buffier  more  accurately  defines  it,  the  man- 
ner in  whith  the  words,  conflruded  according  to  the  laws 
of  (VntaXy  are  arranged  among  themfelves,  futtably  to  the 
genius  of  the  language. 

This  definition  fixes  the  notion  of  ftyle  to  fomething  de- 
terminate, which  before  was  very  Tague  and  arbitrary; 
^i^ience  many  authors,  even  of  note,  confounded  it  with 
fyntax  itfelf. 

From  the  definition  it  appears,  that  the  ftyle  fuppofes  or 
includes  the  fyntax ;  and  that  fyntax  does  not  extend  fo 
ht  as  ftyle ;  for  the  fyntax  may  be  very  juft,  where  the 
ftyle  is  wretched. 

Indeed,  againft  what  particular  rule  of  grammar  the 
fault  is  committed,  it  is  fcarcely  poflible  always  to  deter- 
mine prectfely ;  the  tafte  and  ufe  of  a  language  being  fo 
exceedingly  delicate  and  precarious.  It  is  true,  a  fault  in 
ftyle  is  not  lefs  a  fault  againft  grammar  than  is  a  fault  in 
fyntax ;  only  the  former  is  lefs  precife  and  palpable  than 
tne  latter. 

A  very  common  error  in  grammafians,  F.  Bufler  adds, 
it  to  confound  two  kinds  of  ftyles  in  one ;  the  grammatical 
ftyle,  or  that  dire£ied  by  the  rules  of  grammar ;  and  the 
ftrfinai  ftyle,  which  depends  lefs  on  the  grammar  than  on 
the  perfon  that  writes ;  whether  with  regard  to  his  parti- 
cvlar  tafte  and  genius,  or  with  regard  to  his  matter,  or  the 
kind  or  chara£ler  of  his  work. 

There  are  a  great  many  differences  between  the  two :  the 
moft  effential  is,  that  the  one  may  be  diverfified  an  infinite 
number  of  ways,  and  the  other  cannot.  In  effed,  the  per- 
fonal  ftyle  is  naturally  variable,  according  to  the  different 
geniufes,  humours,  and  complexions. 

It  is  the  imagination  that  a&s,  that  conceives,  that  pro- 
pofes,  and  that  exprefles  things  according  to  its  charadler, 
which  is  different  in  all  men ;  and  which  is  to  be  varied  ac- 
cording to  the  particular  kind  of  the  work. 

Hence  anfe  the  gay,  the  grav^,  the  florid,  the  jejune, 
the  copious,  the  concife,  the  poetical,  the  epiftolary,  and 
the  burlefque  ftyles. 

Thefe  perfonal  ftyles  are  all  independent  of  the  gram- 
matical ;  and  we  have  authors  who  excel  in  the  one,  yet  are 
niferably  defe£kive  in  the  other.  The  perfonal  ftyle  is  not 
fuider  the  direfiion  of  grammar,  but  of  the  imagination, 
or  rather  of  rhetoric,  that  art  having  to  do  direSly  with 
onr  thoughts,  as  grammar  with  our  words. 

This,  however,  may  be  faid,  that  grammar  is  far  from 
being  able  to  vary  the  fame  words  of  a  phrafe  with  equal 
perfeiftion ;  and  that  generally  there  is  but  one  way  of  de- 
livering them  in  the  tafte  and  genius  of  the  language. 

But  in  the  perfonal  ftyle,  where  the  imagination  comes 
to  be  concerned,  a  fentence  may  be  varied  infinite  ways,  ac- 
cording to  the  kind  of  the  writing,  whether  oratorical, 
poetical,  &c. 

In  a  philofopbical  ftyle,  the  only  end  is  accurately  to  ex- 
plain our  thoughts  to  others ;  thence  the  particular  rules  to 
be  obferved  by  a  philofopher,  in  delivering  his  do^rines, 
naturally  follow :  fuch  ait, 

I.  Not  to  deviate  firom  the  received  fignifications  ef 
terms. 

t.'  That  the  fame  terms  be  always  taken  in  the  fame 
fenfe. 

3.  To  fix  the  meaning  of  fuch  words  as  have  only  a 
vague  (enfe. 


4.  To  fignily  objeds  effentially  different,  by  different 
names. 

From  thefe  rules,  the  ufe  and  neceffity  of  terms  of  art 
appear,  and  we  fee  with  how  little  realbn  they  are  vulgarly 
condemned. 

5.  The  philofopher  ought  always  to  make  ufe  of  pnmr 
expreffions,  and  ufe  no  more  words  than  what  are  preclfeh- 
neceffary  to  eftablifh  the  truth  of  his  doctrines.  Wolf* 
Dif.  Prielim,  Log^c.  c.  5. 

Style,  in  JunJ^rudmee^  the  particular  form  or  manner  of 
proceeding  in  each  court  or  jurifdi£tion,  agreeable  to  the 
rules  and  orders  eftablifhed  in  them.  Thus  we  fay,  the  ftyle 
of  the  court  of  Rome,  of  the  court  of  chancery,  of  parua* 
ment,  of  the  privy  council. 

Style,  in  Mn^.    See  Stilo. 

Style,  in  Oratory  and  Poetry^  is  reftrained  wholly  to  what 
F.  Buffier  calls  the  perfonal  ftyle.  Accordingly  it  may  be 
defined  to  be  the  peculiar  manner  in  which  a  man  ezpreffn 
his  conceptions  by  means  of  language. 

Style  has  always  fome  reference  to  an  author's  manner  of 
thinking.  In  other  words,  ftyle  is  nothing  elfe  than  that 
fort  of  expreifion  which  our  thoughts  moft  readily  affume. 
Hence,  different  countries  have  been  noted  for  peculiarities 
of  ftyle,  fuited  to  the  different  temper  and  gemus  of  thdr 
inhabitants.  Thus,  the  eaftern  nations  animated  their  ftyle 
with  the  ftrongeft  and  moft  hyperbolical  figures.  The  Athe- 
nians, a  polifhed  and  acute  people,  formed  a  ftyle  accurate, 
clear,  and  neat.  The  Afiatics,  gay  and  loofe  m  their  man-* 
ners,  affe6Ud  a  florid  and  diffufe  ftyle.  The  like  fort  of  cha- 
ra£keriftical  differences  are  commonly  remarked  in  the  ftyle  of 
the  French,  the  Englifh,  and  the  Spaniards. 

Words  being  the  copies  of  our  ideas,  there  muft  always  be 
a  very  intimate  conneflion  between  the  manner  in  which 
every  writer  employs  words,  and  his  manner  of  thinking  \ 
and  firom  the  peouliarity  of  thought  and  expreifion  which  be« 
longs  to  him,  there  is  a  certain  chara^er  imprinted  on  his 
ftyle,  which  may  be  denominated  his  manner.  This  cha- 
ra^er  refults  from  the  whole  tenor  of  his  languagre,  and  com* 
prebends  the  choice  which  he  makes  of  Single  words,  his 
management  of  thefe  in  fentences,  the  degree  of  his  pre* 
cifion,  and  his  embellifhment  by  means  of  muficai  cadence, 
figures,  and  other  arts  of  fpeeqh*  Although  different  fub* 
jeds  require  to  be  treated  of  in  different  forts  of  ftyle  \  ib 
that  the  ftyle  of  orations,  for  inftance,  (hould  be  diffeunt 
from  that  of  treatifes  of  philofophy  ;  and  different  parts  of 
the  fame  compofition  require  a  variation  in  the  ftyle  and 
manner;  yet,  amid  this  variety,  we  itill  expe6k  to  find, 
in  the  compofitions  of  any  one  man,  fome  degree  of  uni- 
formity or  confiftency  with  himfelf  in  manner ;  or  fome 
predominant  chara6ter  impreffed  on  all  his  writings,  which 
ihall  be  fuited  to,  and  fhew  moft,  his  particular  genius  and 
turn  of  mind.  The  orations  of  Livy  and  of  Tacitus  differ 
much  in  ftyle  from  the  reft  of  their  hiftory ;  and  yet  in 
Livy's  orations,  and  in  thofe  of  Tacitus,  we  are  able  to  trace 
one  diftinguifiiing  manner  of  each  hiftorian ;  the  magnificent 
fulnefs  of  the  one,  and  the  fententious  concifenefs  of  the 
other.  In  general,  chara6ier6  of  ftyle  were  particularly  re- 
garded by  the  ancient  critics :  accordingly,  Dionyfius  of 
Halicarnaflus  diftributed  them  into  three  kinds,  which  he 
calls  the  aufere^  tYkeJUrid^  and  the  middle.  By  the  auftere, 
he  means  a  ftyle  diftinguiflied  for  ftrength  and  firmnefs, 
with  a  negled  of  fmoothnefs  and  ornament ;  for  examples 
of  which  he  gives  Pindar  and  .fifchylus  amon?  the  poets, 
and  Thucydides  among  the  profe  writers.  By  the  florid,  hp 
means  a  ftyle  ornamented,  nowing,  fweet,  depending  more 
upon  numbers  and  g^aoe  than  f&ength ;  and  as  inftances; 
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he  mentions  Hefiod,  Sappho,  Anacreon,  Euripides^  and 

principally  Ifocrates.  The  middle  kind  is  the  jutt  mean  be- 
tween thefe,  comprehendingr  the  beauties  of  both  ;  in  which 
cUfs  he  places  Homer  and  Sophocles  among  the  poets,  and 
in  profe,  Herodotus,  Demofthenes,  Plato,  and  even  Arif- 
totle,  thns  unaccountably  extending  his  clafs  fo  as  to  com* 
prebend  under  one  article,  as  to  ftyle,  Plato  and  Ariftotle, 
Cicero  and  Quindilian  make  a  three-fold  divifion  of  ftyle, 
though  with  refped  to  different  qualities  of  it,  in  which  they 
are  followed  by  moft  of  the  modern  writers  on  rhetoric  :  the 
Jimplexy  tenue  Tir  fubtik ;  the  grave  or  vehemeru ;  and  the 
medium y  or  temperatum  genus  diceiu^:  or,  in  other  words,  the 
low  or  plainy  the  hfty  or  fubltmey  and  the  middle^  temperate^ 
or  equable.     See  Style,  in  Grammary  fupra. 

The  feveral  charafters  are  diftinguiflied  from  one  another, 
both  by  the  thoughts  rnd  by  the  language. 

The  lowy  oxftmple  ftyle,  pertains  to  fubjeds  that  are  either 
common  things,  or  to  fuch  as  (hould  be  treated  in  a  plain 
and  familiar  way  ;  and,  therefore,  plain  thoughts  are  moft 
fuitsble  to  it,  and  diftinguifh  it  from  the  other  charaders 
of  ftyle.  By  plain  thoughts  are  meant  fuch  as  are  drnple 
and  obvious,  and  feem  to  rife  naturally  from  the  fubjed, 
when  duly  confidered  \  fo  that  any  one,  upon  firft  hearing 
them,  would  be  apt  to  imagine  they  muft  have  occurred  to 
himfelf. 

Cicero's  account  of  the  fight  between  Milo  and  Clodius, 
in  which  Clodius  was  killed,  is  a  remarkable  inftance  of 
natural  plainnefs  and  iimplicity.     Pro  Mil.  c.  lo. 

There  are  two  properties  of  plain  thoughts,  one  of  which 
-  ought  conftantly  to  attend  them  in  common  with  all  thoughts, 
and  the  other  is  often  neceflary  to  animate  and  enliven  this 
charader.  The  fi  rft  of  thefe  is  j  uftnef s  and  propriety ,  which 
is  what  reafon  dictates  in  all  cafes  ;  and  the  other  property, ' 
which  (hould  often  accompany  plain  and  fimple  thoughts, 
is,  that  they  be  gay  and  fprightly  ;  becaufe  the  fewer 
ornaments  this  ftyle  admit 8  of,  the  greater  fpirit  a^d  viva- 
city are  requifite  to  prevent  its  being  dry  and  jejune ; 
care,  however,  fhould  be  taken,  left,  while  fancy  is  too 
much  indulged^  thejuftnefs  of  the  thoughts  (hould  be  over- 
looked* 

As  to  the  language  proper  for  the  low  ftyle,  it  may  be 
obferved,  in  general,  that  the  drefs  ought  to  be  agreeable  to 
the  thoughts,  plain,  fimple,  and  unaffed^ed :  elegance,  or  a 
proper  choice  of  words  and  exprellions,  including  both  pu^ 
r'Uy  and  perfpkuityy  (hould  be  an  objed  of  primary  attention. 
Epithets  (hould  be  ufed  fparingly,  becaufe  they  enlarge  the 
images  of  things,  and  contribute  very  much  to  heighten  the 
ftyle.  The  compofition  in  this  kind  of  ftyle  does  not  re- 
quire the  greateft  accuracy  and  exadnefs.  A  feeming  negli- 
gence} as  it  appears  more  natural,  is  fometimes  a  beauty. 
Short  fentences,  or  thofe  of  a  moderate  length,  are  beft 
fuited  to  this  charader.  Such  a  harmony  of  numbers,  pro- 
portion of  the  feveral  parts,  and  ftudied  cadence,  as  are  evi- 
dently  the  effeds  of  art,  (hould  be  avoided :  .and  yet  it  is  nc- 
cefTary  to  obferve  fome  proportions  in  the  members,  fo  that 
neither  the  ears  be  too  much  defrauded,  nor  the  fenfc  pb- 
fcured.  As  to  order,  the  plaineft  and  cleareft  difpofition, 
both  of  the  words  and  members  of  fentences,  and  what  is 
moft  agreeable  to  the  natural  conftru6lion,  beft  fuits  with  this 
character,  of  which  perfpicuity  is  one  of  the  principal  beau- 
ties :  and  a  proper  connexion  like  wife  of  fentences,  with  a 
regular  order  in  the  dependence  of  things  one  upon  ano- 
ther, very  much  contributes  to  this  end.  As  to  dignity  of 
language,  we  may  ob(erve  that  tropes  ihould  be  uled  cau- 
tiouily.  Verbal  figures,  which  ferve  chiefly  to  enliven  an 
vxprelfioni  and  givfe  an  agreeable  turn,  are  onen  not  impro- 


per for  this  charaAer :  nor  the  figures  of  fentences  wholly 
to  be  excluded,  efpecially  fuch  as  are  chiefly  ufed  in  reafoning 
or  demonftration.  But  thofe  which  are  more  peculiarly 
adapted  to  touch  the  paffions,  or  paint  things  in  the  ftrong- 
eft  colours,  are  the  more  proper  ornaments  of  the  higneil 
ftyles. 

Upon  the  whole,  pure  nature,  without  any  colouring  or 
appearance  of  art,  is  the  diftinguifliing  mark  of  the  low 
ftyle  ;  the  defign  of  which  is  to  make  things  plain  and  intelli- 
gible, and  fet  them  in  an  eafy  light.  And,  therefore,  the 
proper  fubje^s  of  it  are  epiftles,  dialogues,  philofophical 
didertations,  or  any  other  difcourfes  that  ought  to  be  treated 
in  a  plain  and  familiar  manner,  without  much  ornament,  or 
addrefs  to  the  palTions.  A  freedom  and  eafe  both  of  thought 
and  cxpreflion,  attended  with  an  airreeable  humour  and  plea- 
fantry,  are  its  peculiar  beauties  that  engage  us ;  and  as  the 
plidn  ftyle  admits  of  fewer-ornaments  than  xh^Jhridy  and  has 
little  more  to  recommend  it  than  its  own  native  beauty  and 
fimplicity,  the  greater  is  the  art  neceffary  to  render  it  agree- 
able and  entertaining. 

^iddley  or  equable  ftyle,  pertains  to  fubjeds  that  are  of 
weight  and  importance,  and  which,  therefore,  require  both 
a  gravity  and  accuracy  of  exprc(non  ;  and  the  diftingui(htng 
marks  of  this  ftyle  are  fine  thoughts.  A  fine, thought,  as 
diftinguiflied  from  plain  thoughts  on  the  one  hand,  and  lofty 
thoughts  on  the  o^her,  may  deferve  that  charader  from  fome 
or  otlier  of  the  following  properties,  Vfs.  i.  Gravity  and 
dignity,  an  inftance  of  which  occurs  in  Cicero's  fpeech  to 
Cxfar  (Pro  Marcel  1.  c.  8.)  when  he  fays,  "  It  has  often 
been  told  me,  that  you  have  frequently  (aid,  you  have  lived 
long  enough  for  yourfelf.  I  believe  it,  if  you  ever  lived,  or 
was  bom  tor  yourfelf  only." 

2.  Beauty  and  elegance  :  this  property  is  exemplified  in 
the  fine  compliment  which  Phny  pays  to  the  emperor 
Trajan,  when  he  fays,  <<  It  has  happened  to  you  alone,  that 
you  was  father  of  your  country,  before  you  was  made  fo.'' 
Paneg.  c.  2i. 

3.  Delicacy.'  A  delicate  thought  is  that  which  is  not 
wholly  difcovered  at  once,  but  by  degrees  opening  and  un- 
folding itfelf  to  the  mind,  difclofes  more  than  was  at  firft 
perceived.  To  this  property  Quindilian  (Inft.  Orat. 
lib.  viii.  c.  2.)  feems  to  refer,  when  he  fays,  thofe  things 
are  grateful  to  the  hearers,  which,  when  they  apprehend, 
they  are  delighted  with  their  own  fagacity ;  and  pleafe  them- 
felves  as  though  they  had  not  heard,  but  difcovered  them. 
Of  this  kind  is  that  of  Pliny  (Paneg.  c.  22.)  fpeaking  of 
Trajan's  entry  into  Rome :  '<  Some  declared  upon  feeing 
you,  they  had  lived  long  enough ;  others,  that  now  they 
were  more  defirous  to  live." 

4.  Novelty,  which  is  applicable  not  only  to  things  abfo- 
lutely  new,  but  to  the  fame  thought  fet  in  a  different  light, 
or  apptied  to  a  different  occafion.  Thus  Cicero  (De  Orat. 
lib.  iii.  c.  1.)  fays  of  Cra(fus:  "  Craftus  always  excelled 
every  other  perfon,  but  that  day  he  excelled  himfelf;"  and 
alfo  of  Csefar  (Pro  Marcell.  c.  4.),  "  You  had  before  con- 
quered  all  other  conquerors  by  your  equity  and  clemency, 
but  to  day  you  have  conquered  yourfelf;  you  feem  to  have 
vanqui(hed  even  vi£iory  herfelf,  therefore  you  alone  are  truly 
invincible." 

As  to  the  language  proper  to  the  middle  ftyle,  it  may  be 
obferved  in  general,  that  as  the  proper  fubjeds  of  it  are 
things  of  weight  and  importance,  though  not  of  that  ex- 
alted nature  as  wholly  to  captivate  the  mind,  and  divert  it 
from  attending  to  the  didion ;  fo  all  the  ornaments  of 
fpeech  and  beauties  of  eloquence  have  place  here.  Ele- 
gance, confifting  in  the  choice  of  fingle  words,  of  thofe  thit 
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are  noft  full  and  ezpFeilive*  and  of  proper  epithets^  and  the 
moft  accurate  compofitton  in  all  the  parts  of  it»  have  place 
here.  Periods  the  mod  beautiful  and  harmonious*  and  of  a 
due  length,  and  wrought  up  with  the  moft  exa£t  order,  juft 
cadency,  eafy  and  fmooth  conne£fcion  of  the  words,  and 
flowing  numbers,  are  the  genuine  ornaments,  which  greatly 
contribute  to  form  this  charader.  But  the  principal  dif- 
tindion  of  ftyle  arifes  from  tropes  and  figures.  By  thefe  it 
18  chiefly  animated,  and  raifed  to  its  difl'erent  degrees  or 
cfaara6iers,  as  it  receives  a  lefs  or  greater  number  of  them ; 
and  thofe  either  more  miid,  or  more  itrong  and  powerful. 
As  to  tropes,  thofe  which  afford  the  moft  lively  and  pleafing 
ideas,  efpecially  metaphors,  fuit  the  middle  charader.  Vir- 
gil's Eclogues  are  written  in  the  low  ityle,  agreeably  to 
the  language  of  fhepherds ;  and  his  Georgics  in  the  middle 
ftyle,  fuited  to  the  nature  of  the  fubjed,  and  the  greateft 
men  in  Rome,  amufing  themfelves  in  rural  affairs,  who 
were  the  perfons  for  whom  they  were  defigned.  Ac- 
cordingly, in  the  former  (Eclog.  v.  ver.  37.)  the  following 
▼erfe  occurs : 

**>  InfeUx  lolium  et  fteriles  nafcuntur  avcns :" 

In  Englifii : 

**  Wild  oats  and  darnel  grow  inftead  of  com." 

In  the  latter  (Georg.  lib.  i.  ver.  154*)  the  fame  fentimcnt 
is  thus  exprefled : 

*'  Infelix  lolium  et  fteriles  dominantur  avenx  :'* 
In  Englifli : 

**  Where  com  is  fown,  darnel  and  oats  command.'' 

• 

Upon  which  feme  critics  have  remarked,  that  where  the 
fame  fenfe  is  intended,  inftead  of  the  proper  word  nafcwOur^ 
^oiu,  the  author  fubftitutes  a  metaphor,  dominantur^  com^ 
mond* 

Figures,  both  of  words  and  fentences,  alfo  belong  to  this 
ftyle ;  which  admits  of  the  fineft  defcription,  moft  lively 
images,  and  brighteft  figures,  that  ferve  either  for  delight, 
or  to  influence  the  palfions,  without  tranfport  or  extacy, 
which  is  the  property  of  the  fublime.  The  moft  confider- 
able  embellifiiments,  that  form  the  middle  or  Jbrid  ftyle,  are 
defcriptions,  the  profopopeia,  fimilitudes  and  comparifons, 
and  the  antithefis.  Thefe,  and  fuch  like  florid  figures,  are 
(bmetimes  found  in  hiflorians,  but  more  frequently  in  ora- 
tors ;  and  indeed  this  middle  character,  in  the  whole  of  it,  is 
beft  accommodated  to  the  fubjeds  of  hiftory  and  oratory. 
Cicero  has  excellently  defcribed  this  ftyle  in  the  following 
paflage :  «  Eft  ftylus  quidam  interje6lus,  intermedins,  et 
quafi  temperatus ;  nee  acumine  inferioris  nee  fulmine  utens 
luperioris,  vicinus  amborum,  in  neutro  excellens,  utriufque 
particeps.*'  The  fame  author  calls  it  the  Jlorid  and  pidijked 
ftyle ;.  as  in  this  all  the  graces  and  beauties  of  bnguage  are 
principally  to  be  ufed. 

SubRme  ftyle  is  that  which  is  the  moft  noble,  as  well  aa 
the  moft  difficult  part  .of  the  province  of  an  orator :  and,  in- 
deed, the  nobleft  genius  and  greateft  art  are  both  requifite 
to  form  this  charader ;  becaufe  the  jufteft  propriety,  joined 
with  the  greateft  ftrength  and  higheft  elevation  of  thought, 
u  required  to  complete  the  true  fuhVme.  Lofty  and  grand 
fentiments  are  tlie  bafis  of  this  chara&er  of  ftyle;  and, 
therefore,  Longinus  advifes  thofe  who  afpire  at  this  excel- 
lence, to  a^cuftom  themfelves  to  think  upon  the  nobleft 
fubjeds.  Lofty  thoughts  are  principally  thofe  which  relate 
cither  to  divine  objedis,  or  to  power,  wifdom,  courage, 
beneficence,  and  fuch  other  thines  at  are  of  the  higheft 
cfteem  among  mankind.  Of  the  formev  fort  is  Cicero's  de« 
Vol.  XXXIV* 


claration  to  Cacfar,  in  his  interceflion  for  Ligarius,  when  h« 
fays,  *<  Men  in  nothing  approach  nearer  to  Deity,  than  in 
giving  life  to  men :"  and  an  inltance  of  the  latter  fort  occurs 
on  the  fame  occafion,  when  he  fays,  "  Your  fortune  has 
given  you  nothing  greater  than  a  power,  nor  your  nature 
than  a  will  to  fave  many."  Of  the  fame  kind  is  the  reply 
of  Porus  the  Indian  king,  when,  after  his  defeat  by  Alex-* 
ander,  being  brought  before  him,  and  afked  how  he  expedied 
to  be  treated,  he  anfwered,  "  Like  a  king:"  or  that  of 
Caefar  chiding  the  pilot,  who  was  afraid  to  (et  out  with  him 
in  a  ftorm,  "  Quid  times  ?  Cacfarem  vehis."  It  is  proper 
to  remark,  that  the  truefublime  is  confillent  with  the  greateft 
plainnefs  andfimplicity  of  cxpreffion  :  and,  generally  fpeak- 
ing,  the  more  plain  and  natural  the  images  appear,  the  more 
they  furprife  us.  Of  this  kind  is  the  exprefiion  of  Cxfar, 
upon  his  viftory  over  Pharnaces,  **  I  came,  I  faw,  I  con- 
quered." But  there  cannot  be  a  greater  or  more  beautiful 
example  of  this,  than  what  Longinus  has  taken  notice  of 
from  Mofes :  "  The  legiilator  of  the  Jews,"  fays  he, 
(feA.  9.)  "  no  ordinary  perfon,  having  a  juft  notion  of  thcL 
power  and  majefty  of  the  Deity,  has  expreffed  it  in  the  be- 
ginning of  his  laws  in  the  following  words :  And  God  faid ; 
What?  Let  there  be  light,  and  Uiere  was  light.  Let  the 
earth  be  made,  and  it  was  made."  The  image  of  a  thing  it 
fometimes  much  heightened,  when  it  is  exprefled  in  fo  un- 
determined  a  manner,  as  to  leave  the  mind  in  fufpence  what 
bounds  to  fix  to  the  thought.  An  inftance  of  this  kind 
occurs  in  Milton's  defcription  of  the  fall  of  Satan.  Parad. 
Loft,  book  ii. 


II 


And  to  this  hour 


Down  had  been  falling. 
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As  to  the  language  proper  for  the /ublime  ftvle,  elegance» 
compofition,  and  dignity,  which  comprehend  all  the  pro- 
perties of  ftyle,  are  to  be  particularly  regarded  With 
refped  to  elegance,  thofe  words  and  expreffions  chiefly  con* 
tribute  to  form  the  /ublime^  which  are  moft  fonorous,  and 
have  the  greateft  fplendour,  force,  and  dignity ;  and  they 
are  principally  long  words,  which  are  preferable  to  ihort 
ones,  and  efpecially  monofyllables ;  compound  words  rather 
than  fimple  ones ;  and  alfo  epithets,  the  ufe  of  which  con- 
tributes in  a  particular  mannc^r  to  this  charaAer.  The  force 
of  compofition  is  fo  great,  as  Longinus  obfe^-ves  (fed.  390» 
that  fometimes  it  creates  a  kind  of  /ublime^  where  the 
thoughts  themfelves  are  but  mean,  and  gives  a  certain  ap- 
pearance of  grandeur  to  that  which  otherwife  would  feem 
but  common.  Sublimity  arifes  from  the  feveral  parts  of  a 
period  fo  conneded,  as  to  give  force  as  well  as  beauty  to  the 
whole.  The  periods,  therefore,  in  this  charader  of  ftyle, 
fliould  be  of  a  proper  length ;  neither  too  ftiort,  fo  as  to 
lofe  their  juft  weight  and  grandeur ;  nor  too  prolix,  fo  as  to 
lofe  their  force,  by  becomine  heavy  and  unwieldy.  And 
more  efpecially,  nothing  fliould  be  admitted  that  is  fuper* 
fluous,  which  very  much  enervates  the  force  of  a  fentence. 
Befides,  the  order  and  difpofition  of  the  feveral  wordt  and 
members  of  a  fentence  fliould  be  regarded  ;  as  the  different 
placing  of  one  or  two  words  will  fometimes  wholly  deftroy 
the  grandeur  of  a  fentence,  and  ipake  it  extremely  flat. 
Another  thing  to  be  attended  to  in  compofition,  is  the  con- 
nedion  of  words,  with  regard  to  the  found ;  that  the  pro- 
nunciation, in  paifing  from  one  to  another,  may  be  moft 
agreeable  to  the  ear,  and  beft  fuited  to  the  nature  of  the 
fubjed.  Soft  and  languid  founds  are  very  unfuitable  to  this 
charaAer ;  and,  in  this  refped,  therefore,  our  tongue,  by 
its  multitude  of  confonants,  is  more  fuited  for  fubume  dif- 
courfesthan  fome  other  modern  languages,  which  abound 
with  vowels.     The  dignity  of  ftyle  depends  on  the  proper 
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iile  of  trope«  and  fignret^  which*  when  they  are  lively  and 
ftrongy  give  a  force  and  energy  to  a  difcourfe,  on  which  its 
fublimity  depends.  Metaphors  are  peculiarly  fuited  to  raife 
and  animate  the  ftyle :  and  as  to  figures,  whether  verbal,  or 
tkofe  which  confift  in  the  fenfe,  the  nature  of  this  charader 
will  eafily  dire6^  t©  fuch  as  are  moft  proper.  The  chief  figures 
that  feem  beil  fuited  for  this  purpofe  are  defcription,  enu- 
meration, fimilitude,  antithefis,  and  apoftrophe.  The  fuh* 
*  hme  ftyle  is  proper  for  laudatory  difcourfes  or  panegyric  ; 
but  the  fublimity  fhould  appear  rather  from  the  elevation  of 
the  thought,  attended  with  a  fimplicity  of  expreffion,  than 
from  the  ornaments  and  drefs  of  the  language.  Though, 
upon  the  whole,  grandeur  and  majefty  of  expreilion  confti* 
tute  the  proper  marks  of  this  charader,  with  relation  to  the 
bingijage,  as  beauty  and  fplendour  are  of  the  mtddU  ftyle. 
Ward's  Orat.  vol.  ii.  fed.  35 — 39. 

Of  the  five  fources  of  the  lublime  aifigned  by  Longinus, 
ms.  boldnefs  or  grandeur  in  the  thoughts,  the  pathetic,  the 
proper  application  of  figures,  the  ufe  of  tropes  and  beautiful 
exprefiions,  and  a  mufical  ftru8;ure  and  arrangement  of 
words :  the  two  firft  are  only  allowed  by  a  lace  excellent 
writer  to  have  any  relation  to  the  fublime ;  the  other  three 
having  no  more  relation  to  the  fublime  than  to  other  kinds 
of  good  writing ;  perhaps  lefs  to  this  than  to  any  other 
fpecies  whatever,  becaufe  it  requires  lefs  the  affiftance  of 
ornament.  The  foundation,  he  obferves,  of  the  fublime  in 
compofition,  muft  be  always  laid  in  the  nature  of  the  obje6^ 
defcribed,  which  fhould  be  fuch,  as  if  exhibited  to  us  in 
reality,  would  raife  ideas  of  that  elevating,  awfiil,  and  mag- 
nificent kind,  which  we  call  fuhVimc,  And,  befides,  it  muft 
be  fet  before  us  in  fuch  a  light  as  is  moft  proper  to  give  us  a 
clear  and  full  impreflion  of  it :  it  muft  be  defcribed  with 
ftrength,  with  concifenefs,  and  fimplicity.  As  for  what  is 
called  the  fublime  ftyle,  it  is,  fays  this  writer,  for  the  moft 
part,  a  very^bad  one  ;.and  has  no  relation  whatever  to  the 
real  fublime.  Perfons  are  apt  to  imagine,  that  magnificent 
words,  accumulated  epithets,  and  a  certain  fwelling  kind  of 
expreffion,  by  rifing  above  what  is  ufual  or  vulgar,  contri- 
butes to,  or  even  forms  the  fublime.  Nothing,  he  fays, 
can  be  more  falfe.  In  general,  in  all  good  writing,  the 
fublime  lies  in  the  thought,  not  in  the  words ;  and  when 
the  thought  is  truly  noble,  it  will,  for  .the  moft  part,  clothe 
itfelf  in  a  native  dignity  of  language.  The  fublime,  indeed, 
reje^ls  mean,  low,  or  trivial  expreffions ;  but  it  is  equally 
an  enemy  to  fuch  as  are  turgid.  The  main  fecret  of  being 
fublime,  is  to  fay  great  things  in  few  and  plain  words :  and 
it  will  be  found  to  hold,  without  exception,  that  the  moft 
fublime  authors  are  the  fimpleft  in  their  ftyle. 

The  faults  oppofite  to  the  fublime  are  chiefly  two :  the 
frigid  and  the  hombefi.  The  frigid  cdnfifts  in  degrading  an 
obje6k,  or  fentiment,  which  is  fublime  in  itfelf,  by  our  mean 
conception  of  it ;  or  by  our  weak,  low,  and  childiih  de- 
fcription  of  it.  The  h^mbaft  lies  in  forcing  an  ordinary  or 
trivial  objefk  out  of  its  rank,  and  endeavouring  to  raife  it 
into  the  lublime ;  or  in  attempting  to  exalt  a  fublime  obje6l 
beyond  all  natural  and  reasonable  bounds.  This  is  alfo 
called  fttfiian  or  rant.  Shakfpeare  is  not  unexceptionable 
in  this  refped.  Dryden  and  Lee  in  their  tragedies  abound 
with  it.     Blair's  LeAures  on  Rhetoric,  vol.  i.  led.  4. 

Dr.  Campbell,  in  his  Philofophy  of  Rhetoric,  vol.  ii. 
p.  4.  obferves,  that,  befides  purity,  which  is  a  quality  en- 
tirely grammatical,  the  five  fimple  and  original  qualities  of 
ftyle,^  confidered  as  an  objed  to  the  underftanding,  the  ima** 
gination,  the  pailions,  and  the  ear,  are  perfpicutty^  vivacity, 
depending  on  the  choice  of  words,  thehr  number,  and  their 
arrangement,  elegance,  which  conftitutes  dignity  of  manneri 
animation,  and  mufic. 


All  the  qualities  of  a  good  ftyle,  fays  Or.  Blair,  may  be 
ranged  under  the  two  heads  of  perfpicuity  and  ornament. 
For  all  that  can  be  required  of  language  is,  to  convey  our 
ideas  clearly  to  the  minds  of  others,  and,  at  the  fame  time, 
in  fuch  a  drefs,  as  by  pleafing  and  intcrefting  them,  Oiall 
moft  effe^ually  ftrengthen  the  impreflions  we  endeavour  to 
make. 

PerJ^ictuty^  confidered  with  refpe6i  to  words  or  phrafes, 
requires,  according  to  this  writer,  thefe  three  qualities, 
purityy  propriety^  and  prectfion.  The  former  is  the  ufe  of 
fuch  words,  and  fuch  conftru^iions,  as  belong  to  the  idiom 
of  the  language  which  we  fpeak  ;  in  oppofition  to  words  or 
phrafes  that  are  imported  from  other  languages,  or  that  are 
obfolete,  or  new  coined,  or  ufed  without  proper  authority. 
Propriety  is  the  fele6iion  of  fuch  words  in  the  language,  as 
the  beft  and  moft  eftabli(hed  ufage  has  appropriated  to  thoCe 
ideas  which  we  intend  to  exprcfs  by  them.  And  as  the 
words  which  a  man  ufes  to  exprefs  his  ideas,  may  be  faulty 
in  three  refpedls ;  not  expreJling  the  idea  which  the  author 
intends,  but  fome  other  which  refembles  it ;  or  expreifing 
that  idea  incompletely ;  or,  again,  expreffiog  it,  together 
with  fomething  more  than  he  intends  :  precifion  is  oppofed 
to  all  thefe  three  faults,  but  chiefly  to  the  laft.  The  proper 
oppofite  to  precifion  is  a  loofe  ftyle. 

In  the  conftruftion  of  fentences,  according  to  this  writer, 
the  moft  eii'ential  properties  are  clearnefs  and  precifion, 
unity,  ftrength,  and  harmony.  The  firft  is  oppofed  to 
ambiguity  in  the  arrangement  of  words  in  a  fentcr.ce ;  and 
is  to  be  attained  by  oblerving  exadly  the  rules  of  grammar, 
as  far  as  thefe  can  guide  us,  and  by  placing  the  words  or 
members  moft  nearly  related  as  near  to  each  other  as  poflible, 
fo  ad  to  make  their  mutual  relation  clearly  appear ;  parti- 
Qularly,  that  adverbs  may  always  be  made  to  adhere  clofely 
to  the  words  which  they  were  intended  to  qualify ;  that, 
where  a  circumftanc^  is  thrown  in,  it  may  be  determined  by 
its  place  to  one  or  other  member  of  it ;  and  that  every  rela- 
tive word  which  is  ufed  may  inftantly  prefent  its  antecedent 
to  the  mind  of  the  reader  without  the  leaft  obfcurity.  In 
order  to  preferve  the  unity  of  a  fentence,  the  fcene,  during 
the  courfe  of  the  fentence,  ftiould  be  changed  as  little  as 
poffible ;  things,  which  have  fo  little  connexion,  that  they 
could  admit  of  being  divided  into  two  or  three  fentences, 
fhould  never  be  crowded  into  one  fentence ;  all  parenthefes 
in  the  middle  of  fentences  fhould  be  avoided,  and  the  fen- 
tence fhould  be  always  brought  to  a  full  and  perfed  dofe. 
The  ftreneth  of  a  fentence  is  fuch  a  difpofition  of  the  feveral 
words  and  members,  as  fhall  bring  out  the  fenfe  to  the  beft 
advantage ;  as  fhall  render  the  impreflion,  which  the  period 
is  defigned  to  make,  moft  full  and  complete,  and  give  every 
word  and  every  member  its  due  weight  and  force.  For  this 
purpofe,  care  fhould  be  taken  to  prune  the  fentence  of  all 
redundant  words  and  members ;  particular  attention  fhould 
be  had  to  the  u(e  of  copulatives,  relatives,  and  all  the  par. 
tides  employed  in  tranfition  and  connedlion ;  the  capital 
word  or  words  fhould  be  difpofed  of  in  that  place  of  the 
fentence,  where  they  will  make  the  fulleft  impreifion ;  the 
members  of  fentences  ought  to  go  on  rifing  and  growing  in 
their  importance  above  one  another,  fo  as  to  form  a  cKmax  ; 
the  conclufion  fhould  feldom  confift  of  an  adverb,  prepofi^ 
tion,  or  any  inconfiderable  word  ;  and  in  the  members  of  a 
fentence,  where  two  things  are  compared  or  contrafted  to 
one  another,  where  either  a  refemblance  or  am  oppofition  it 
intended  to  be  expreffed,  fome  refemblance  in  the  language 
and  conftrudlion  ftiould  be  preferved. 

In  the  harmony  of  periods,  we  may  eonfider  agreeable 
found,  or  modulation  in  genera),  without  any  particular  ex- 
preffion, and  the  found  fo  ordered,  as  to  become  expreffive  of 
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tlie  fenre.  The  firft  depends  on  the  choice  of  words,  and 
the  arrangement  of  then)>  with  refpe6^  to  which  no  writer 
equals  Cicero^  who  was  fond,  perhaps  to  an  excefs,  of  the 
piena  ac  numerofa  oratio* 

There  are  two  things  on  which  the  mufic  of  a  fentence 
chiefly  depends,  vlx.  the  proper  diftribution  of  the  fereral 
members  of  it,  and  the  dole  or  cadence  of  the  whole, 
which  (hould  be  fo  contrived,  that  the  found  ihould  be 
made  to  grow  to  the  lail ;  the  longeft  members  of  the 
period,  and  the  fuUeft  and  moll  fonorous  words,  being  re- 
lerved  for  the  concluiion*  This  rule,  however,  ought  to 
be  obferved  with  reftriflion  ;  for  all  unmeaning  words,  in- 
troduced merely  to  round  the  period,  or  fill  up  the  melody, 
c&mtUnupta  numerorumy  as  Cicero  calls  them,  are  great  ble- 
mimes  in  writing.  Of  found  adapted  to  the  fenfe  there  are 
two  degrees,  vis.  the  current  of  found,  adapted  to  the 
tenor  of  a  difcourfe,  and  a  particular  refemblance  elFe^ed 
between  fome  objeA  and  the  founds  that  are  employed  in  de- 
fcribing  it* 

The  fecond  quality  of  ftyle  is  omamentf  which  arifes  partly 
firom  a  graceful,  ftrong,  or  melodious  conftrudion  of  words, 
and  partly  alfo  from  figurative  language,  which  is  prompted 
either  by  the  imagination  or  the  paifions.  Figures  con- 
tribute to  the  beauty  and  grace  of  ftyle,  by  enriching 
the  language,  and  rendering  it  more  copious  ;  by  bellow- 
ing dignity  upon  ilyle  ;  by  giving  us  the  pleafure  of  enjoy- 
ing two  objeds  prefented  together  to  our  view  without  con- 
ftifion  $  the  principal  idea,  which  is  the  fubjefl  of  the  dif- 
courfe, along  with  its  accelfory,  which  gives  it  the  figurative 
drefs ;  and  by  giving  us  frequently  a  much  clearer  and  more 
flriking  view  or  the  principal  obje£l,  than  we  could  have  if 
it  were  expreffed  in  fimple  terms,  and  divefled  of  its  accef- 
fory  idea.     See  Figure,  Trope,  Metaphor,  &c. 

With  refpe£l  to  the  ufe  of  figures.  Dr.  Blair  obferves, 
that  neither  all  the  beauties,  nor  even  the  chief  beauties  of 
oompofition,  depend  upon  tropes  and  figures ;  that,  in  order 
to  their  being  beautiful,  they  mull  always  arife  naturally  from 
the  fubje6l ;  that  they  mull  not  be  employed  too  frequently ; 
and  that,  witliout  a  genius  for  figurative  language,  none 
ihould  attempt  it.  ' 

This  writer  confiders  the  various  kinds  of  ftyle  ;  the  firll 
and  moil  obvious  diftin^ion  is  that  which  arifes  from  an  au- 
thor's fpreading  out  his  thoughts  more  or  lefs  ;  and  which 
forms  what  are  called  the  iGffu/h  and  the  cond/e  ilyles. 
Bach  of  thefe  has  its  advantages,  and  each  becomes  faulty 
when  carried  to  the  extreme.  Difcourfes  that  are  to  be 
fpoken,  require  a  more  copious  Ilyle  than  books  that  are  to 
be  read.  Of  concifenefs,  the  two  moil  remarkable  examples 
are  Tacitus  and  Montefquieu  in  I'Efprit  de  Loix.  Of  a  beau«> 
tiful  and  magnificent  diffufenefs,  Cicero  is  the  mo  ft  illuf- 
trious  inilance  ;  Addifon  alfo  and  fir  William  Temple  be- 
long to  this  ciafis. 

The  nervous  and  the  feeBie  are  generally  held  to  be  charac- 
ters of  iWle,  of  the  fame  import  with  the  concife  and  dif- 
fufe.  They  often  coincide,  infomuch  that  diffufe  writers 
have  generally  fome  degree  of  feeblenefs,  and  nervous 
writers  will  generally  be  inclined  to  a  concife  exprefiion. 
However,  there  are  inftances  of  writers  who,  in  the  midfl 
of  a  full  and  ample  ftyle,  have  maintained  a  great  deg^ree  of 
ftrength.  Livy  is  an  example ;  and  in  the  Euglifli  language 
Dr.  Barrow.  One  of  the  moft  complete  models  of  a 
nervous  ftyle  is  Demofthenes,  in  his  Orations. 

The  reftoration  of  kine  Charles  II.  feems  to  be  the  era  of 
the  formation  of  our  prefent  ftyle  in  Great  Britain.  Lord 
Clarendon  began,  fir  William  Temple  poli(hed  the  language 
ftill  morci  and  the  author  who  formed  it  more  than  any  one 


into  its  prefent  ftate»  is  Dryden.  Sin^  his  tint^  eonfider^i 
able  attention  has  been  paid  to  purity  and  elegance  of. ftyle ) 
but  it  is  elegance  rather  than  ftrength,  that  forms  the  diftin- 
guifhing  quality  of  moft  of  the  good  Engliih  writers. 

Style,  with  regard  to  the  degree  of  ornament  employed 
to  beautify  it,  feems  to  rife  in  the  following  gradation,  w%» 
a  dry,  plain,  neat,  elegant,  and  fliiwery  manner.  The  dij 
manner  excludes  ornament  of  every  kind  ;  and  content  with 
being  underftood,  it  has  not  the  leaH  aim  to  pleafe  either  the 
fancy  or  the  ear.  Ariftotle  is  a  complete  example  of  a  dry 
ftyle.  A  plain  ftyle  rifes  one  degree  above  a  dry  one.  A 
writer  of  this  chara6ler  gives  us  his  meaning  in  good  lan- 
guage, diftindl  and  pure,  but  feeks  no  farther  ornament ; 
either  becaufe  he  thinks  it  unneceflary  to  the  fubje^ ;  or 
becaufe  his  genius  does  not  lead  him  to  delight  in  it,  or  be^ 
caufe  it  leads  him  to  defpife  it.  Dean  Swift  is  placed  at  the 
head  of  thofe  that  have  employed  the  plain  ftyle ;  and 
among  our  philofophical  writers,  Mr.  Locke  comes  under 
this  clafs.  The  neat  ftyle  makes  ufe  of  ornament,  but  that 
not  of  the  higheft  or  moft  fparkliug  kind.  The  attention 
of  a  writer  of  this  charaAer  is  fhewn  in  the  choice  of  hit 
words,  and  in  a  graceful  collocation  of  them,  rather  than  in 
any  high  efforts  of  imagination  or  eloquence.  A  familiar 
letter,  or  a  law  paper  on  the  drieft  fubjed,  may  be  written 
with  neatnefs  ;  and  a  fermon,  or  a  philofophical  treatife,  in 
a  neat  ftyle,  will  be  read  with  pleafure.  An  degant  ilyle 
exprefl'es  a  higher  degree  of  ornament  than  a  neat  one ;  and 
is,  indeed,  the  term  ufualiy  appb'ed  to  ftyle,  when  pofieffinj^ 
all  the  virtues  of  ornament,  without  any  of  its  exceffes  or 
defe^ls.  To  this  clafs  we  may  refer  Addifon,  Drydeo^ 
Pope,  Temple,  Bolingbroke,  Atterbury,  and  a  few  more. 

When  the  ornaments  applied  to  ftyle  are  too  rich  and 
gaudy  in  proportion  to  the  fubjedl ;  when  they  return  upon 
us  too  faft,  and  ftrike  us  either  with  a  dazzling  luftre,  or 
a  falfe  brilliancy ;  this  forms  what  is  called  ^fiorid  ftyle: 
a  term  commonly  ufed  to  fignify  the  excefs  of  ornament. 
It  is  not  only  pardonable,  but  even  a  promifing  fymptom  in 
young  people,  that  their  ftyle  (hould  incline  to  the  florid 
and  luxuriant,  but  it  is  not  entitled  to  the  fame  indulgence 
from  writers  of  maturer  years.  Without  a  foundation  of 
good  fenfe  and  folid  thought,  the  moft  florid  ftyle  is  but  a 
childilh  impofition  on  the  public. 

Among  the  chara£lers  of  ftyle  we  may  reckon  that  of 
fimplicity,  or  a  natmrai  ftyle,  as  diftinguiihed  from  aftedo* 
tion.  Simplicity,  with  refpedl  to  ftyle,  ftands  oppofed  to 
too  much  ornament  or  pomp  of  language,  and  in  this  fenfe 
thd j^mfk  ftyle  coincides  with  the  phin  or  neat  ftyle.  Sim- 
plicity, as  it  regards  ftyle,  may  alio  denote  the  eafy  and  na* 
tural  manner  in  which  our  language  expreifes  our  thouglits^ 
and  ftands  oppofed  to  affeftation  or  ornament,  or  appearance 
of  labour  about  our  ftyle ;  and  this  is  a  diftinguifliine  excel- 
lence in  writing.  Of  this  fimplicity.  Homer,  Hefiod,  Ana- 
creon,  Theocritus,  Herodotus,  and  Xenophon,  among  the 
Greeks ;  Terence,  Lucretius,  Phaedrus,  and  Caefar,  among 
the  Romans ;  and  Tillotfon,  fir  Wdiiam  Temple,  and 
Addifon,  among  Engliffa  writers,  are  diftinguiihed  models. 

Dr.  Blair  mentions  another  charader  of  ftyle,  which  he 
diftinguiflies  by  the  name  of  the  vehement ;  which  alwaya 
implies  ftrength,  and  is  not  by  any  means  inconfiftent  with 
fimplicity ;  but  in  its  predominant  chara6ker  is  diftinguifhable 
from  either  the  ftrong  or  the  fimple  manner.  It  has  a  pecu- 
liar ardour ;  it  is  a  glowing  ftyle ;  the  language  of  a  man 
whofe  imagination  and  pamons  are  heated,  and  ftrongly 
affefted  by  what  he  writes  ;  who  is  therefore  negli^nt  of 
lefler  graces,  but  pours  himfelf  forth  with  the  rapidity  and 
fulnefs  of  a  torrent.     This  belongs  to  the  higher  kinds  of 
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oratory ;  and,  indeed,  is  rather  ezpeAed  from  a  man  who  is 
fpeaking,  than  from  one  who  is  writing  in  his  clofet.  The 
t>rations  of  Demofthenes  furnifh  a  full  and  perfed  example 
of  this  fpecies  of  ftyle.  Among  Englifh  writers,  lord  Bo- 
lingbroke  has  mofi  of  this  chara6ier,  though  mixed  indeed 
with  feveral  defeds.  Blair^s  Ledures  on  Rhetoric,  Ice. 
voLi.  paifim. 

As  to  the  choice  of  ftyle,  in  the  general,  the  nature  of 
the  fubjed  is  to  determine  it.  Such  ftyle,  fays  Cicero,  is 
to  be  chofen,  as  exprelTes  great  things  magnificently,  middle 
things  moderately,  and  low  things  fubtilely,  or  acutely  : 
but  more  particularly,  as  thefe  are  three  branches  of  the 
duty  of  an  orator,  to  teach,  to  delight,  and  to  move ;  the 
iimple  ftyle  is  ufed  to  teach,  the  middle  to  delight,  and  the 
fublime  to  move. 

Again,  the  fimple  or  low  ityle  is  fit  for  comedy ;  the 
fublime  for  tragedy ;  and  the  middle  for  hiftory  •  Cxfar,  it 
is  true,  rather  ufed  the  fimple  than  the  intermediate  ftyle, 
hut  then  he  wrote  commentaries,  not  a  hiftory,  as  is  obferved 
byTuUy. 

Again,  the  fimple  ftyle  is  fit  for  bucolics  and  eclogues  ; 
the  intermediate  ftyle  for  georgics ;  and  the  fublime  for  epics : 
which  triple  difference  we  eafily  difcover  in  Virgil,  though 
he  fometimes  mixes  them  all  in  the  ^neid  itfelf,  ufing  the 
fimple  ftyle  in  the  fifth  book,  where  he  defcribes  games,  and 
the  intermediate  in  the  beginning  of  the  poem.  Care  is  ftill 
to  be  taken,  that  the  ftyle  be  not  fiat  and  dull,  on  pretence  of 
being  fimple. 

M.  Boileau  obferves,  that  in  all  languages,  a  mean 
.thought,  expreffed  in  noble  terms,  is  better  Uked  than  the 
nobleft  thought  expreffed  in  mean  terms  :  the  reafon  he  gives 
is,  that  every  body  cannot  judge  of  the  force  and  juftnefs  of 
a  thought :  but  fcarcely  any  but  perceives  the  meannefs  of 
words.  The  latter  we  find  by  our  fenfes,  the  former  only 
by  our  reafon. 

It  is  neither  eafy  nor  necefiary,  fays  Dr.  Blair,  to  deter- 
mine what  is  precifely  the  heft  ftyle.  Some  general  qualities, 
indeed,  there  are  of  fuch  importance,  as  fhould  always,  in 
every  kind  of  compofition,  be  kept  in  view ;  and  fome  de- 
fe£^6  we  fiiould  always  ftudy  to  avoid.  An  oftentatious,  a 
feeble,  a  harfh,  and  an  obfcure  ftyle,  for  inftance,  are 
always  faults  ;  and  perfpicuity,  ftrength,  neatnefs,  and  fim- 
plicity,  are  beauties  always  to  be  aimed  at.  But  as  to  tho 
mixture  of  all,  or  the  degree  of  predominancy  of  any  one 
of  thefe  good  qualities,  for  forming  one  peculiar  diftinguifli- 
ing  manner,  no  precife  rulbs  can  be  given  ;  nor  is  it  eafy  to 
point  out  any  one  model  as  abfolutely  perfe6k.  Dr.  Blair 
propofes  the  following  directions  concerning  the  proper  me- 
thod of  attaining  a  good  ftyle  in  general :  leaving  the  parti- 
cular chara6ker  of  that  ftyle  to  be  either  formed  by  the  fub- 
je6i  on  which  we  write,  or  prompted  by  the  bent  of  genius. 
For  this  purpofe,  we  ihould  ftudy  clear  ideas  on  the  TubjeA 
concerning  which  we  are  to  write  or  fpeak  ;  the  frequent 
pra6iice  of  compofing  with  attention  and  care  is  indifpenfibly 
necefTary  :  we  ought  to  render  ourfelves  well  acquainted  with 
the  ftyle  of  the  beft  authors,  and  yet,  at  the  fame  time,  be 
cautious  in  avoiding  a  fervile  imitation  of  any  one  author 
whatever :  we  fhould  always  ftudy  to  adapt  our  ftyle  to  the 
fubje£t,  and  alfo  to  the  capacity  of  our  hearers,  if  we  are  to 
fpeak  in  public  :  and  it  fhould  be  remembered,  that  atten- 
tion to  ftyle  ought  not  to  engrofs  us  fo  much,  as  to  detrad 
from  a  higher  degree  of  attention  to  the  thoughts.  *<  Cu- 
ram  verborum>"  fays  the  great  Roman  critic,  <*  reruin  volo 
efle  folicitudinem.''     Left,  on  Rhet.  led.  xix. 

The  cliief  faults  in  Ityle  are,  its  being  tumid  ^nd/wolUn,  or 
dold  and  fuerUcf  qrjitffi  or  loofi^  or  dry  ^jAjywu* 


Style,  a  Tttmid,  is  that  immoderately  ftufted  with  big 
words  and  fentences  ;  fuch  are  thofe  verfes  of  the  empsror 
Nero,  ridiculed  by  Perfius : 

**  Torva  mimalloneis  implerunt  comua  bombis, 
£t  raptum  vitulo  caput  ablatura  fuperbo 
BafFaris,  et  lyncem  mcenas  flexura  corymbis,  &o.'' 

Style,  Frigid  or  Puerikf  is  that  which  affeds  certain 
trifling  ornaments,  infipid  jefts,  remote  and  ftrained  allu- 
fions,  redundant  deferiptions,  &c.  Such,  f,  gr,  as  a  Ceo* 
taur's  riding  himfelf ;  more  golden  than  gold,  &c.  Ofthi) 
vice,  that  pafFage  of  Virgil  feems  guilty, 

<<  Num  capti  potuere  cap!  ?    Num  incenfa  cremavit 
Troja  viros  V* 

In  the  puerile  ftyle,  the  writer  runs  on  in  a  fpecious  ver- 
bofity,  amufing  his  reader  with  fynonimous  terms  and  iden- 
tical propofitions,  well-turned  periods,  and  high-foundioj 
words ;  but,  at  the  fame  time,  ufing  thofe  words  fo  indif- 
ferently, that  the  latter  can  either  affix  no  meaning  to  them 
at  all,  or  may  almoft  affix  any  meaning  to  them  he  pleafei. 
See  Sublime  Style,  fufira. 

Style,  Loofe,  is  that  which,  wanting  articles,  numbers,  &c« 
fluduates  here  and  there,  not  conne^ed  or  joined  together: 
or,  a  loofe  ftyle)  in  oppofition  to  precifion,  generally  arifet 
from  a  fuperfluity  of  words ;  and  the  great  fource  of  it  ii 
the  injudicious  ufe  of  fynonimous  words.  This  is  a  fauk 
fo  frequent,  efpecially  in  young  writers,  that  it  is  needleli 
to  give  inftances  of  it. 

Style,  Dry  or  Jejune,  is  that  which  is  deftitute  of  orna- 
ment, fpirit,  &c. 

The  ancients  made  a  notable  diftin&ion  of  ftyle,  into 
Laconic  and  j4fiatic. 

Style,  jijiatic,  is  that  which  is  very  florid,  diffufive,  and 
prolix  ;  or  where  abundance  of  words  are  ufed  to  exprefsa 
little  matter  :  thus  called  by  the  Greeks  from  the  people  of 
Afia,  who  affe6ied  fuch  redundancies,  in  oppofition  to  the 

Style,  Laconic^  which  is  diftinguiihed  by  its  exceeding 
concifenefs,  and  by  comprehending  much  matter  underafe* 
words. 

Such,  e.  gr.  is  that  anfwer  returned  by  the  LacedsBino- 
nians,  to  a  long  epiftle  of  an  enemy,  threatening  to  deiiroy 
them  with  fire  and  fword  :  i*,^,  if;  that  is,  do  j/"  you  can  J 
or  that  returned  by  the  fame  people  to  king  Philip»  d^ 
manding  fome  extravagant  thing  of  them,  «,  non%  no.  Or 
that  of  Cleomenes,  the  Spartan  general,  to  the  ambaffador 
of  Samos ;  "  As  to  what  you  have  faid,  the  firft  part  I  do 
not  remember ;  the  middle  I  do  not  underftand ;  the  lali  1 
do  not  approve."  Or  that  epiftle  of  Archidamus  to  the 
Elei,  who  were  preparing  war  againft  him.  Archidamo* 
to  the  Eleans :  "  It  is  good  to  be  quiet."  Or  that  of  Qxitt 
to  the  Roman  fenate,  after  his  conquering  Pharnaces,  king 
of  Pontus :  "  Veni,  vidi,  vici ;  I  came,  I  faw,  I  conquered. 

Style  of  Dialogues.     See  Dialogue,  and  Low  Style? 
fupra. 

Style,  Epi/lolary.     Sec  Epistolary. 

Style,  HifioricaU  is  of  a  middle  nature  between  that  of 
a  poet  and  an  orator,  differing  from  both  not  only  in  the 
ornamental  parts,  but  likewife  in  the  common  idioms  and 
forms  of  expreffions.  As  hiftory  is  a  narrative  of  fuch  fa«» 
as  are  fit  to  be  tranfmitted  to  pofterity,  for  the  ufe  of  man* 
kind,  and  the  better  conduA  of  human  life,  the  firft  law  ia 
writing  it  is,  as  Cicero  obferves  (De  Orat.  lib.  ii.  c#  I5»)»  "^ 
to  dare  to  fay  any  thing  that  is  falfe ;  and  the  next,  not  to  he 
afraid  to  fpeak  the  truth :  that  on  the  one  hand  there  be  no 
fufpicion  of  affedioa^  nor  of  prejudice  on  the  other*    The 
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Ibperftru6lure  of  thefe  foundations  coniifts  partly  in  things, 
and  partly  in  the  ftyle  or  language.  The  former  require  an 
order  of  times,  and  defcription  of  places :  and  becaufe  in 

Seat  and  memorable  events,  we  are  deiirous  to  know  firft 
eir  caufes,  then  the  anions  themfelves,  and  laiUy  their 
confequences ;  the  hiftorian  fhould  take  notice  of  the  Iprings 
or  motives  that.occafioned  them^  and  in  mentioning  the 
fadls  themfelves,  fhould  not  only  relate  what  was  done  or 
faid,  but  likewife  in  what  manner;  and  in  treating  upon 
their  confequences,  (hew  if  they  were  the  efFe6ls  of  chance,' 
wifdom,  or  imprudence.  Nor  (hould  he  only  write  the  ac- 
tions of  great  and  eminent  perfons,  but  likewife  defcnbe 
their  charafters.  As  to  the  ftyle,  he  fays,  (De  Clar.  Orat. 
c.  75.)  that  nothing  is  more  agreeable  in  hiftory  than  brevity 
of  exprcffion,  joined  with  purity  and  perfpicuity.  And  he 
adds,  in  the  place  above  cited,  that  it  ought  to  be  fluent, 
fmooth,  and  even  free  from  that  harfluiefs  and  poignancy, 
which  are  ufual  at  the  bar. 

Dionyfius  (Epift.  ad  Cn.  Pomp.J  makes  decency  a  prin- 
cipal virtue  in  an  hiftorian ;  which  he  explains  by  faying, 
that  he  ought  to  preferve  the  chara6ters  ot  the  perfons,  and 
the  dignity  of  the  adlions  of  which  he  treats :  and,  therefore, 
an  hiftcirical  ftyle  (hould  be  animated  with  a  confiderable  de- 
gree of  life  and  vigour. 

Painting  and  imagery  form  no  fmall  part  of  the  hifto* 
rian*s  province,  though  his  colours  are  not  fo  ftrong  and 
glittering  as  thofe  of  the  poet  or  orator.  He  ought, 
therefore,  to  be  well  acquainted  with  the  manners  of  men, 
and  the  nature  of  the  pafiions,  both  of  which  he  is  often 
obliged  to  defcribe:  in  the  former  of  whiqh  Herodotus 
excds,  and  Thucydides  in  the  latter,  as  Dionyfius  has  ob- 
ferved.  From  thefe  feveral  requifites,  an  hittorical  ftyle 
feems,  upon  the  whole,  to  agree  belt  with  the  middle 
charader. 

As  to  compofition,  which  refpeds  the  ftruAure  of  fen<r 
tences  and  the  feveral  parts  of  them,  Demetrius  (De  In- 
terpret. )  remarks,  that  an  hiftorical  period  ought  neither  to 
rife  very  high,  nor  (ink  very  low,  but  to  preferve  a  medium ; 
t.  e.  thefe  periods  fhould  neither  be  fo  full  and  fonorous,  as 
are  frequent  in  oratory,  nor  yet  fo  (hort  and  flat,  as  in  dia- 
logue. This  (implicity,  he  fays,  becomes  the  gravity  and 
credit 'of  hiftory,  and  diftinguifhes  it  from  oratory  on  the 
one  hand,  and  dialogue  on  the  other. 

The  periods  beft  fuited  for  hiftory  are  thofe  which,  being 
of  a  moderate  length,  will  admit  of  a  juft  rife  and  cadency, 
and  may  be  pronounced  with  eafe.  The  harmony  of  periods 
arifing  from  fuch  a  pofition  of  the  words  as  renders  the 
found  pleafant  and  agreeable,  ought  alfo  to  be  regarded  in 
hiftory.  And  as  to  dignity,  which  refpe^s  the  ufe  of 
tropes  and  figures,  Dionyfius  fays,  that  hiftory  fliould  be 
embellifhed  with  fuch  figures  as  are  neither  vehement,  nor 
carry  in  them  the  appearance  of  art.  This  obfervation 
coincides  with  that  of  Cicero  (De  Orat.  lib.  ii.  c.  14.)  in 
comparing  Xenophon  and  Callifthenes,  two  Greek  hiftorians. 

Hiftorical  ftyle,  however,  admits  of  confiderable  varieties 
from  the  different  nature  and  dignity  of  the  fubje^.  The 
Ihres  of  particular  perfons  do  not  require  that  ftrength  and 
majefty  of  expreffion,  nor  all  thofe  ornaments  of  language, 
which  fuit  an  hiftory  of  the  Roman  empire :  and,  accord- 
ingly we  find  the  ftyle  of  Nepos  and  Suetonius  very  different 
from  that  of  Livy:  the  former  being  fmooth  and  eafy, 
fcarcely  rifing  above  the  low  charafter,  and  the  latter  often 
approaching  near  to  the  fublime.  And  other  hiftorians  have 
obferved  a  medium  between  thefe.  Ward's  Orat.  vol.  ii. 
led.  45. 

Stye,  Lapidary  and  Marotlc.     See  the  adjedives. 

iSTYLE  of  an  Orator  confifts  of  the  low»  middki  and  fub* 


lime  charadera,  as  they  are  applied  by  him  in  the  different 
parts  of  his  province.  The  orator  has  three  things  in  view* 
vf«.  to  prove  what  he  ailerts,  to  reprefent  it  in  an  agreeable 
light,  and  to  move  the  palfions ;  and  each  of  thefe  parts  of 
his  province  requires  a  different  ftyle.  The  low  ftyle  is  moft 
proper  for  proof  and  information :  the  middle  ftyle  is  moft 
fuited  for  pleafure  and  entertainment ;  becaufe  it  confifts  of 
fmooth  and  well-turned  periods,  harmonious  numbers,  with 
florid  and  bright  figures.  But  the  fublime  is  neceffary,  in 
order  to  fway  and  influence  the  pafiions.  Here  the  ora- 
tor calls  in  all  the  afliftance  both  of  nature  and  art :  the 
moft  raifed  and  lofty  thoughts,  clothed  with  the  brighteft 
and  ftrongeft  colouring,  enter  into  this  charaAer. 

The  introduaiofi  fcarcely  rifes  above  the  middle  ftyle ;  and 
if  it  carry  in  it  an  air  of  pleafantry  and  good  humour,  it  is 
generally  the  more  apt  to  engage  the  attention. 

The  qualities  of  a  good  narration  are  deamefs,  brevity^ 
and  probability.  The  firft  arifes  from  the  choice  of  proper 
words,  and  fuch  tropes  as  have  been  rendered  moft  familiar 
by  ufe ;  brevity  requires  moderate  periods,  whofe  parts  are 
but  little  traiifpofed :  and  a  plain  and  fimple  drefs,  without 
ornament  or  colouring,  is  beft  fuited  to  reprefent  things  pro* 
bable :  all  which  are  the  properties  of  the  low  ftyle.  In  the 
propofition  there  can  be  no  room  for  ornament.  In  the  cool 
reafoning  and  debate  of  confirmation,  the  low  ftyle  is  cer- 
tainly the  moft  proper :  but  as  the  orator's  method  of  rea- 
foning often  differs  very  much  from  that  of  the  philofopher» 
and  he  endeavours  not  only  to  convince  the  judgment,  but 
to  affed  the  paffions  in  a  great  variety  of  ways ;  his  ftyle  is 
very  diflferent  according  to  the  nature  and  circumftances  of 
the  caufe.  The  ftyle  of  confutation  is  much  the  fame  with 
that  of  confirmation. 

In  that  part  of  the  eonclufiont  called  recapitulation,  the 
language  ou?ht  to  be  forcible  and  ftrong,  rather  than  florid, 
becaufe  brevity  and  concifenefs  are  neceflary  quahties.  But 
in  the  other  branch  of  the  conchifion,  which  is  an  addrefs 
to  the  pajfionsf  all  the  fprings  of  eloquence,  fays  Quinftilian, 
(Inft.  Orat.  lib.  vi.  cap.  i.)  are  to  be  opened.  Now  we  are 
paft  the  rocks  and  (hallows,  all  the  fails  may  be  hoiftcd ;  and 
as  the  greateft  part  of  the  conclufion  confifts  in  illuftration, 
the  moft  pompous  language  and  ftrongeft  figures  have  place 
here.  Regard,  however,  muft  be  had  in  every  part  of  a 
difcourfe  to  the  nature  of  the  fubjed,  the  time,  place,  and 
perfons,  and  other  circumftances,  by  all  which  the  ftyle  is 
to  be  regulated.  Ward's  Orat.  vol.  ii.  fed.  46.  See  Style, 
fupra. 

Style,  Zti/Xo^,  a  kind  of  bodkin  of  gold,  filver,  brafs, 
iron,  or  bone,  pointed  at  one  end,  for  cutting  the  letters* 
and  flat  and  broad  at  the  other,  for  erafing  any  thing  to  be 
altered ;  with  which  the  ancients  wrote  on  plates  of  lead,  or 
on  wax,  Sec.  and  which  is  ftill  ufed  to  write  on  ivory  leaves^ 
and  paper  prepared  for  that  purpofe,  &c. 

This  is  the  origin  of  all  the  other  fignifications  of  the 
fame  word  in  Englifh.  See  a  DifFertation  on  the  Style  of 
the  Ancients,  in  Phil.  Tranf.  N®  450.  p.  15" 7.  or  Barnes's 
and  Martyn's  Abr.  vol.  vii.  part  iv.  p.  39. 

Style,  Stylus,  in  Surgery,  denotes  a  long  fteel  inftrument, 
which  diminifhes  to  a  point  at  one  end,  fo  as  to  be  of  ^  coni- 
cal form  ;  ferving  either  to  expand  and  open,  or  to  be  thru  ft 
into  any  part. 

The  ftjrle  is  frequently  to  be  thruft  in  red-hot  in  can- 
nulz,  and  to  be  pulled  out  again  immediately  :  it  is  put  in 
and  drawn  out  fuccefSvely,  as  often  as  is  neceffary.  In 
order  to  do  this,  it  is  ufeful  to  have  two  ftyles,  to  be  put 
in  alternately. 

STYLEPHORUS,  in  Ichtbyolory,  a  genus  of  fifties  of 
the  order  Apodes.    The  generic  charafter  is  as  follows : 

The 


STY  S  T  Y 

The  eyes  are  pedunculated,  Handing  on  a  Ihort^  thick  cy-  furct  twenty->tviro.     In  Dr.  Shaw's  fourth  volume  is  a  very 

Under ;  the  fnout  is  lengthened^  dire£ied  upwards^  retrac-  good  reprelentation  of  it,  and  iu  the  Linnasan  Tran£a&ions 

tile  towards  the  head  by  means  of  a  membrane ;  the  mouth  the  engraving  is  of  the  natural  fize  of  the  fifh  itfelf. 

is  without  teeth ;  it  has  three  pair  of  plk  beneath  the  STYLES  of  Hunting.     See  Hunting. 

throat ;  the  peroral  fins  are  fmall ;  dorUl  as  long  as  the  STYLET,  Stiletto,  a  fmall  dangerous  kind  of  po- 

hack ;  the  caudal  (hort,  with  fpinous  rays ;  the  body  is  very  niardt  which  may  be  concealed  in  the  hand ;  chiefly  ufed  in 

long,  and  comprelTed.  treacherous  aflailinations. 

This  very  lingular  genus,  which  confifts  of  a  (ingle  fpe-  The  blade  is  ufually  triangular,  and  fo  flender,  that  the 

cies»  was  firft  defcribed  in  the  year  1788,  from  a  fpecimen  wound  it  makes  is  almoft  imperceptible.     The  Hiletto  is 

at  that  time  introduced  into  the  Leverian  mufeum,  and  ftri£Uy  prohibited  in  all  welUdifciplined  dates, 

figured  in  the  firft  volume  of  the  Linnaean  Tranfadions :  STYLIDEiE,  in  Botany,  a  natural  order,  eflabliihed 

the  engraving  is  copied  by  Dr.  Shaw  in  his  fourth  volume,  by  Mr.  R.  Brown,  Prodr.  Nov.  Holl.  v.  i.  565,  and  named 

The  following  is  a  defcription  of  the  from  its  principal  genus.    (See  Stylidicm.)    Its  chara^rs 

Q  are  the  following, 

bpecies.  Calyx  in^tnoT^  in  from  two  to  fix  deep  divifions,  either 

Chorbatvs,  or  Silvery  Stylephorus^  with  extremely  long  two4ipped  or  regular,  permanent.     Corolla  of  one  petal, 

caudal  threads.  its  hmb  in  five  or  fix  fegments,  irregular,  rarely  equal,  im* 

The  head  of  this  extraordinary  animal  bears  a  diliant  bricated  in  the  bud  ;  not  quickly  deciduous.     Stamem  two  ; 

refemblance  to  that  of  the  genus  Syngnathus;  which  fee.  The  their  filaments  combined  longitudinally  ^th  the  Ityle,  fo  as 

roftrum,  or  narrow  part,  which  is  terminated  by  the  mouth,  to  form  a  column  ;  anthers  two-lobed,  occafionally  fimple, 

is  connefled  to  the  back  of  the  head  by  a  flexible  leathery  lying  over  the  iiigma  ;  pollen  globofe,  fimple,  fometimes 

duplicature,  which  permits  it  to  be  either  extended  in  fuch  angular.     Germen  of  two  cells,  lometimes  but  incompletely 

a  manner  that  the  mouth  points  direclly  upwards,  or  to  fall  fo,  from  the  (hortened  partition,  containing  many   feeds, 

back,  fo  as  to  be  received  into  a  fort  of  cafe  formed  by  moftly  crowned  either  with  a  folitary  gland  in  front,  or  with 

the  upper  part  of  the  head.     The  eyes  are  placed  at  the  two  oppofite  ones ;  flyle  one  ;  (tigma  either  undivided  or 

top  of  the  head :    thefe  are  of  a  form  very  nearly  ap-  cloven.     Capfule  of  two  vaWes  and  two  cells,  with  a  paral- 

proaching  to  thofe  of  the  genus  Cancer,  except  that  the  co-  lei,  occafionally  incomplete,  partition,  which  at  length  fe- 

lumns  or  parts  on  which  each  eye  is  placed  are  much  broader  parates  from  the  inflexed  mar^ns  of  the  valves.     Sced^ 

or  thicker  than  in  that  genus;  they  are  alCo  placed  clofe  to-  attached  to  the  axis  of  the  partition^ered,  fmall,  fometimes 

tether,  and  the  outward  furface  of  the  eye,  when  magrni-  ftalked ;  albumen  of  the   (hape  of  the  feed,  fle(hy,  rather 

ed,  does  not  (hew  the  leaft  appearance  of  a  reticulated  ftruc-  oily ;  embryo  included,  minute, 

ture.     The  colour  of  the  eyes,  as  well  as  of  the  columns  on  The  plants  are  herbaceous,  or  fomewhat  fhrubby,  not 

which  they  ftand,  is  a  clear  chefnut-brown,  with  a  fort  of  milky,  with  or  without  a  leafy ^on  ;  their  pubefcence,  when 

coppery  glofs.     Below  the  head,  on  each  fide,  is  a  confi-  prefent,    fimple,    either  headed  with  a  gland,   or   acute, 

derable   compreiTed  femicircular  fpace,   the  fore-part  of  Leava  fcattered,   in   fome  inftances  whorled,  undivided; 

which  is  bounded  by  the  covering  of  the  g^ls,  which  cover-  their  edges  naked  or  fringed ;  crowded  at  the  root  in  thole 

ing  feems  to  confift  of  a  fingle  membrane,  of  a  moderately  fpecies  which  have  no  ftem.     Flowen  either  fpiked,  race- 

ftrong  nature.     Beneath,  on  each  fide,  are  three  fmall  pair  mofe,  corymbofe,  or  folitary,  terminal,  rarely  axillary,  their 

of  branchiae.     The  body  is  extremely  long,  and  compreifed  partial  flower-ftalks   generally   with  three  hraOtms.      See 

very  much,  and  gradually  diminifhes  as  it  approaches  to  the  Forstbra,  Levenhooki A,  and  Stylibium,  the  only  known 

tail,  which  terminates  in  a  firing  or  procefs  of  an  enormous  genera  of  this  order. 

length,  and  finiihes  in  a  very  fine  point.  This  firing,  or  STYLIDIUM,  was  firft  fo  called  by  the  writer  of  the 
caudal  procefs,  is  ftrengthened  throughout  its  whole  length,  prefent  article,  who  fent  fpecimens  under  that  name  to  La* 
or  at  leaft  as  far  as  the  eye  can  trace  it,  by  a  fort  of  double  billardiere  and  Swarts,  and  the  latter  pubhihed  an  acconot 
fibre  or  internal  part.  The  pe£ioral  fins  are  very  fmuU,  and  of  the  genus  in  the  Tranfaflions  of  the  Natural  Hiftory 
fituated  almoft  immediately  behind  the  cavity,  on  each  fide  Society  of  Berlin,  v.  5.  LabiUardiere  has  alfo  adopted  i^ 
the  thorax.  The  dorfal  fin,  which  is  thin  and  foft,  runs  from  and  our  countryman  Mr.  Brown  has  greatly  enlarged 
the  head  to  within  about  an  inch  and  a  half  of  the  tail,  when  it  the  number  of  known  fpecies  in  his  Prodromus*  Mean- 
feems  fuddenly  to  terminate  ;  perhaps,  in  the  living  animal,  it  while  this  fame  genus  was  publifhed  in  our  Exotic  Bo- 
may  oroceed  quite  to  the  tail.  From  this  point  commences  tany  by  the  name  of  Ventenatia,  now  otherwife  applied  % 
a  fmailer  fin,  which  conftitutes  part  of  the  caudal  one.  The  fee  that  article.  Stylidium  therefore  is  eftablifiied,  for  the 
caudal  fin  is  furniflied  with  five  remarkable  fpines,  the  roots  curious  New  Holland  genus  before  us  ;  and  refers  to  the 
or  originations  of  which  may  be  traced  to  fome  depth  in  the  Utile  cflumuy  rvM^iovf  which  fupports  and  combines  both  an* 
thin  part  of  the  tail.  The  general  colour  of  this  fi(h  is  a  thers  and  fti^ma.  Loureiro  has  indeed  preoccupied  this 
rich  filver,  except  on  the  flexible  part  belonging  to  the  rof-  very  name,  Fl.  Cochinch.  221,  in  favour  of  fcMne  rubiaoeous 
trum,  which  is  of  a  deep  brown  :  the  fins  and  caudal  procefs  ihrub  that  happened  to  have  a  feven-cleft  flower  $  but  there 
are  alfo  brown,  but  not  fo  deep  as  the  part  juft  mentioned,  is  great  probability  of  his  genus  not  being  a  good  one,  and 
There  is  no  appearance  of  fcales  on  this  fifh.  It  was  from  the  we  hope  our  Stylidium  will  remain  undid urbed. — Sm.  Introd* 
fingular  figure  and  fituation  of  the  eyes,  that  it  was  named  to  Bot.  353.  Swartz  Nov.  Ad.  Soc.  Nat.  Scrut.  Berol. 
the  ftylephorus;  the  trivial  name  chordatw  was  taken  firom  v.  ;.  Willd.  Sp.  PL  v.  4.  146.  Labill.  Nov.  Holl.  v.  a. 
the  extraordinary  thread-like  procefs  of  the  tail.  It  is  a  63.  Brown  Prodr.  Nov.  Holl.  v.  i.  ^66.  Ait  Hort; 
native  of  the  Weft  Indian  feas,  and  was  taken  between  Cuba  Kew.  v.  5.  222.  (Ventenatia  ;  Sm.  Exot.  Bot.  v.  2.  13.) 
and  Martinico,  near  a  ffiall  clufter  of  little  iflands  about  — Clafs  and  order,  Gynandria  Dsandria,  Nat,  Ord.  Camr 
nine  leagues  from  fiiore,  where  it  was  obferved  fwimming  panulace^e^  Linn.  Juif.  Stvlideat  Brown, 
near  the  furface.  The  whole  length  of  this  uncommon  fifti.  Gen.  Ch.  Cal.  Perianth  fuperior,  of  one  leaf,  io  two 
from  the  head  to  tlie  extremity  of  the  caudal  procefs,  is  deeply  feparated  lips,  one  divided,  the  other  three-cleft,  per- 
about  tbirty-two  inches,  of  which  the  procefs  itfelf  me^-  manent.    Cor*  of  one  petal ;  tube  cylindrical^  vaiipus  in 

kngth. 


STYLIDIUM. 


Ieiigtb9  often  crowned  with  glands  ;  limb  in  five  unequal, 
ovate-oblongy  fpreading  fegmentSy  one  of  them  a  kind  of 
lipy  much  fmaUer  than  the  reft,  and  ufually  deflexed,  moftly 
accompanied  with  a  fmall  appendage,  on  each  fide,  at  the 
bafe,  Stam.  Column  linear,  longer  than  the  limb,  approxi- 
mated to  the  lip,  curved  and  recurved,  irritable  underneath, 
flying  over  to  the  other  fide  of  the  flower  when  touched,  its 
fummit  then  becoming  deflexed  ;  anthers  feflile  at  the  top, 
of  two  vertical  lobes,  fubfequently  greatly  divaricated, 
burfting  longitudinally.  Pifi,  Germen  inferior,  round- 
iih-ovate ;  flyle  none,  except  the  column  ;  ftigma  between 
the  anthers,  and  at  fird  covered  by  them,  afterwards  rather 
prominent,  obtufe,  undivided.  Peric.  Capfule  ovate-oblong, 
or  linear,  of  two  cells  and  two  valves,  with  a  parallel  in- 
complete partition.     ^tfrd[r  numerous,  fmall. 

Efi*.  Ch.  Calyx  two-lipped,  fup'erior.  Corolla  tubular, 
five-cleft ;  one  fegment  fmalleft.  Column  reclining,  curved 
and  recurved.  Anthers  of  two  widely  feparated  lobes. 
Stigma  undivided,  between  the  anthers.  Capfule  incom- 
pletely two-celled,  with  many  feeds. 

This  is  chiefly  a  New  Holland  genus,  and  highly  re- 
markable for  the  irritability  of  the  colnmn  in  every  fpecies, 
as  far  as  has  been  obferved.  That  part,  when  touched  un- 
derneath, at  its  outer  curvature,  flies  over,  by  a  fudden 
fpring,  to  the  oppofite  fide  of  the  flower,  thus  fcattering 
the  pollen,  with  force,  upon  the  ftigma.  The  fpecies  are 
forty-five  in  Mr.  Brown's  work ;  Swartz  has  two  Eaft 
Indian  ones,  all  either  herbaceous  or  fomewhat  flirubby, 
with  or  without  a  lesify Jlem.  Leaves  undivided.  Inflo' 
refcence  various.  Corotta  purple,  white,  or  violet ;  rarely 
▼ellow  ;  generally  clothed  externally  with  glandular  hairs  ; 
Its  tube  flightly  twilled  as  the  flower  expands.     Brown, 

We  have  remarked  in  £xot.  Bot.  that  no  flower  can  be 
more  truly  gynandrous,  and  that  StyRiUum  fliews  the  charac- 
ter of  the  dafs  Gynandria  really  to  exifl  in  nature,  which 
fome  botanills,  contemplating  only  certain  genera,  erro- 
neouily  fo  clafTed,  have  doubted.  We  could  never  take  the 
Gynandria  for  a  natural  clafs,  or  order,  on  that  account, 
well  knowing  that  not  half  a  dozen  of  the  really  natural 
orders  can  be  abfolutely  defined  by  a  technical  charafier. 

Mr.  Brown  divides  Stylidium  into  two  principal  fef^ions, 
each  of  which  is  fiibdivided  into  matiy  more.  We  fliall 
Heled  examples.  Three  fpecies  only  have  as  yet  found  their 
way  even  into  the  Kew  garden. 

Sedion  I,  Capfule fwelTtng,  nearly  ovate ^  fometimei fpherh- 
calf  fometimet  oblong. 

A.  Leaves  raakaly  tapping  at  their  hafe^  m)ith  membranous 
Jcaks  between.  Stem  none.  Stalks  racemofe,  Calyx-Tips  deeply 
cut.     Three  fpecies. 

S.  pilofuM,  Hairy-ftalked  Stylidium.  Brown  n.  i. 
Labill.  Nov.  HoU.  v.  2.  63.  t.  215. — Stalk  fomewhat 
branched,  clothed  with  glandular  hairs.  Leaves  flat,  lan- 
ceolate-fwordfliaped. — Native  of  the  fonth  part  of  New 
Holland,  where  it  was  gathered  by  both  the  authors  cited. 
The  Zfatif/ are  numerous,  ere^,  a  fpan  long,  narrow,  acute, 
fmooth,  tapering  at  each  end.  Stalks  hollow,  round,  ereA, 
a  foot  and  half  high,  denfely  hairy.  Clufier  fomewhat 
compound,  joi  numerous  JlonverSf  whofe  calyx^ps  are  fo 
deeply  divided,  that  the  whole  calyx  appears  to  confift  of 
five  (harp  leaves. 

Se6t.  I.  B.  Leaves  ra£caly  crowded^  without  intemuAite 
Jcales.     Calyx-lips  Jlightly  cut.     Stalks  leaflefs.     Six  fpecies. 

S.  asrmeria.  Thrift  leave  d  Stylidium.  Labill.  Nov. 
HolL  V*  2.  66.  t.  216.  Br.  n.  5. — Leaves  linear-fword- 
Ihaped,  entire.  Stalk  fmuoth.  Clufler  fimple,  downy. 
Lip  without  an  appendage.  Found  by  Labillardiere  at 
Cape  Van  Diemen.    The  root  feems  in  fome  degree  creeping* 


Leaves  much  fliorter,  broader,  and  more  fpreading,  than  in 
the  lad,  without  any  appearance  o{  footfialkt.  Clu^  of 
few  Jlowers, 

S.  grcanmrfolium.  Grafs-leaved  Stylidium.  Swartz  as 
above,  f.  i.  Willd.  n.  i.  Br.  n.  7.  Ait.  n.  i.  (Ven- 
tenatia  major;  Sm.  Exot.  Bot.  v.  s.  i|.  t.  66.  *<  Can- 
dollea  ferrulata ;  LabiU.  in  Ann.  du  Mui.  v.  6.  414.  t.  64* 
f.  2.") — Leaves  linear,  finely  toothed.  Flowers  nearly 
f piked.  Whole  flower* It alk  hairy.  Lip  with  appendages 
at  the  bafe. — Native  of  the  neighbourhood  of  Port  Jack- 
fon,  as  well  as  of  the  fouth  coan  of  New  Holland.  Sent 
to  Kew  in  1803,  by  Mr.  Peter  Good.  A  green-houfe, 
perennial,  herbaceous  plant,  flowering  mod  part  of  the 
fummer.  The  edges  of  the  narrow,  rigid,  ere£k  kavest  are 
rough  with  minute  teeth.  Stalk  from  one  to  two  feet  high, 
or  n[K>re,  ete€ty  ftraight,  round,  hairy  and  glandulav  from 
top  to  bottom.  Flowers  light  purple,  numerous,  nearly 
feffile,  in  a  long  lax  fpike. 

S.  lineare.  Linear  Stylidium.  Swartz  as  above,  f.  a. 
Willd.  n.  2.  Br.  n.  8.  ( Ventenatia  minor ;  Sm.  Exot. 
Bot.  V.  2.  15.  t.  67.) — Leaves  thread*(haped,  comprefled, 
minutely  toothed.  Clufler  fimple.  Partial  flower-flalks 
nearly  as  long  as  the  germen.  Common  ftalk  fmooth^ 
flender.  Lip  with  appendages  at  the  bafe.  Found  near 
Port  Jackfon,  and  fent  us  with  the  former  by  Dr.  White. 
Smaller  in  all  its  parts  than  graminifoSumy  'with  powers 
nearly  of  the  fame  colour,  or  a  little  darker.  Capfule  lefs 
inflated. 

Se£k.  I .  C.     Leaves  radscdly  crowded,  without  intermetBate 
feales.     A  few  fcattered,  never  whorledf  braSeas  fometimes  m 
thejlalk.     Calyx-lips  deeply  divided.     Ten  fpecies  of  Brown, 
to  which  we  add  Swart z's  two  Eaft  Indian  ones. 

S.  fpathulatum,  Spatulate  Stylidium.  Br.  n.  14. — 
<<  Leaves  fpatulate,  entire  ;  clothed  on  both  fides  with  glan- 
dular hairs.  Clufter  many- flowered,  fmooth,  as  well  as  the 
radical  flower-flalk.  Mouth  of  the  tube  crowned  with 
glands.  Lip  with  appendages." — Gathered  by  Mr.  Brown 
on  the  fouth  coatt  of  New  Holland. 

S.  glaucum.  Glaucous  Stylidium.  Br.  n.  15.  Labill. 
Nov.  HoU.  V.  2.  64.  214? — Leaves  lanceolate-fpatulate,  en- 
tire, clothed  on  both  fides  with  glandular  hairs.  Clufler  of 
few  flowers,  rather  corymbofe,  fmooth  i  its  common  ftalk 
bearing  a  few  bradeas — Native  of  the  fouth  coaft  of  New 
Holland.  Mr.  Brown  is  not  quite  certain  whether  Labil- 
lardiere's  fynonym  belongs  to  this  or  the  laft.  His  figure 
reprefents  a  fmall  fpecies,  four  or  hv^  inches  high,  with  a 
tuberous  root ;  {m?M  Jlowers ^  on  long,  bra6leated  partial 
Jlalks  ;  and  a  large  tun  of  radical,  nearly  lanceolate,  leaves f 
about  an  inch  long,  which  he  fays  are  moft  glaucous 
beneath. 

S.  teneRum.  Little  Malacca  Stylidium.  Swartz  at 
above,  f.  3.  Willd.  n.  3. — ^Leaves  elliptical,  obtufe  ;  radi* 
cal  ones  crowded.  Stalk  fimple,  flightly  comprefled. 
Clufter  fomewhat  branched. — Native  of  the  Eaft  Indies, 
near  Malacca.  Stalk  or  ^em  an  inch  or  two  high.  Leaves 
half  an  inch  long ;  the  lower  ones  crowded  ;  upper  alter- 
nate.  Clufler  of  three  or  four  flowers,  fimple,  fometimes 
fumiflied  with  a  fliort  branch.     JVilldenow. 

S.  uliginofum.  Marfli  Ceylon  Stylidium.  Swartz  as 
above,  f.  4.  Willd.  n.  4. — Leaves  roundifli.  Bra6teat 
roundiflt-ovate,  very  minute.  Stalk  fomewhat  panicled.-— 
Native  of  Ceylon. — Stalk  a  fpan  high,  round,  ered. 
Leaves  M  long  as  the  nail,  crowded  at  the  root.  BraSecu 
on  the  common  ftalk  few,  alternate,  very  minute.     tViUd, 

Nothing  being  recorded  concerning  the  calyx  or  capfule^ 
we  cannot  be  certain  that  the  two  laft  fpecies  properly  belong 
to  this  divifioDi  or  even  to  this  fe^ion* 
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SeA.  I.  D.  SiaU'l^aveSf  or  hraSeas^  whorkd.  Calyx* 
lips  deebly  dvoided.     Five  fpccies. 

S.  luteum.  Yellow  Stylidium.  fir.  n.  20. — <<  Stalk 
fmooth>  without  a  joint*  '  fira€Ua8  whorled  below  ;  fcat- 
tered  and  diftant  above.  '  Leaves  radical,  linear.  Calyx- 
lips  rather  gibbous  at  the  bafe.  Mouth  of  the  corolla 
crowned ;  its  lip  without  appendages." — Gathered  by  Mr. 
BroMm,  on  the  fouth  coail  of  New  Holland. 

S.  fcandens.  Climbing  Stylidium.  fir.  n.  24.  Ait. 
n.  3. — <<  Stemchmbing.  Leaves  linear,  tipped  with  afpiral 
tendril.  Mouth  of  the  corolla  crowned ;  lip  with  ap- 
pendages. Column  downy  in  the  upper  part." — Found  on 
the  fouth-wefl  coatt  of  New  Holland,  by  Mr.  Peter  Good, 
and  Mr.  firowii.  The  former  Cent  it  to  Kewin  180J.  It  is 
marked  by  Mr.  Aiton  as  a  perennial  green-hou£e  ^lant, 
flowering  in  July  and  Auguft.  We  have  never  feen  a  fpe- 
cimen. 

Sed.  I.  £.  Stem  fomewbat  Jhrubby.  Leaves  fcatteredy 
numerous.     Two  fpecies. 

S.  fruticofum.     Shrubby  Stylidium.     Br.   n.  25.     Ait. 
n.   2*     (S.  glandulofum  ;    Salif.    Farad,  t.  77.) — Leaves 
linear,  decurrent,   fmooth.      Mouth  of   the  corolla  half- 
crowned  ;  lip  with  appendages. — Gathered  on  the  fouth 
coaft  of  New  Holland,  where  Mr.  firown  alfo  found  it,  by 
Mr.  Peter  Good,  who  fent  it  to  Kew  iu  1803.     This  is  a 
little  (hrubby  green*houfe  plant,  flowering  from  May  to 
Auguft,  and  not  difficult  of  increafe  by  cuttings.     The 
Jlem  is  about  a  foot  high,  buihy,  much   branched,  round, 
fmooth.     Leaves  copious,  crowded,  fpreading  every  way, 
about  an  inch  long,  narrow,  rather  fleftiy,  pointed,  fmooth, 
dark-green.     Panicles  terminal,  compound,  hairy  and  vif- 
cid.      Flowers    light,    rofe-coloured,    with  four   crimfon 
fpots  ;  their  mouth  furniftied  with  two  yellow,  acute  glands  ; 
their  appendage  with  two  more,  and  bearing  a  large  tumid 
gland  on  its  difk.     NeQary^  according  to  Mr.  Sahfbury,  of 
two  yellow,  ovate,    unequal  glands,    at  the  bafe  of  the 
column,  whofe  dilated  fummit,  beyond  the  anthers,  is  fringed 
with  hairs.     The  fame  writer  juftly  obferves  that  the  lobes 
of  the  anthers  are  oppofxte  to  each  other,  not,  as  in  mo  it 
vegetables,  parallel. 

S.  tenuifolium*  Slender-leavfed  Stylidium.  fir.  n.  26. — 
<<  Leaves  linear,  almoft  fetaceous,  feffile,  flightly  hairy. 
Mouth  of  the  corolla  naked  ;  lip  with  appendages." — Found 
.by  Mr.  Brown  in  the  neighbourhood  of  Port  Jackfon. 

Sed.  T,  F.  Tuhe  of  the  coroUa  very  Jhort }  lip  projeSing 
forward*     One  fpecies. 

S.  caicaraium.  Spurred  Stylidium.  Br.  n.  27. — **  Stem 
with  few  flowers.  Leaves  oval.  Mouth  of  the  corolla  naked ; 
ferments  fomcwhat  toothed;  lip  without  appendages." — 
Difcovered  by  Mr.  Brown  on  the  fouth  coa({  of  New  Hol- 
land.   A  diminutive  fpecies. 

Se6l.  2.  Cap/uk  linear,  or  linear^lanceolate, 
A.  Stem  none*     Flowers  either  J^ked  or  corymhofe  ;  rarely 
almo/l  folitary.     Five  fpecies. 

S.  capillare.  Capillary  Stylidium.  fir.  n.  28. — <<  Stalk 
capillary,  with  one  or  two  flowers.  Leaves  radical,  oval. 
Calyx  fmooth,  very  acute.  Limb  of  the  corolla  in  three 
principal  fegments,  the  middle  one  cloven ;  mouth  crowned 
with  glands ;  lip  without  appendages." — Gathered  by  fir 
Jofeph  fianks  and  Dr.  Solander,  the  original  difcoverers  of 
this  genus,  in  the  trppical  part  of  New  Holland.  The  very 
ilender  JlaH  is  only  an  inch  or  two  in  height. 

S.  rotundifolium*  Little  Round-leaved  StyUdium.  fir. 
n.  30.*—"  Stalk  capillary,  with  from  one  to  four  flowers. 
Leaves  radical,  roundifli.  Qaly^c-lips  undivided.  Four  feg- 
snents  of  the  corolla  nearly  equal ;  mouth  naked." — Found 
bj  Mr.  Brown  in  the  tropical  part  of  N^w  Holland. 
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S.  corymhofum.  Dwarf  Corymhofe  Stylidium.  Br. 
n.  32. — **  Stalk  round,  corymhofe.  Leaves  radical,  linear- 
with  a  briftly  point.  Calyx-lips  deeply  divided." — Ga- 
thered on  the  fouth  coaH  of  New  Holland,  by  Mr.  Brown. 
Thejlalk  is  two  or  three  inches  high. 

Se£l.  2.  B.  Stem  leafy.  Flowers  either  alternate  orJoSiary, 
Capfule  linear,  nearly  cylindrical,  of  the  fame  thichnefi  at  the 
top.     Four  fpecies. 

S.  inundatum.  Water  Stylidium.  Br.  n.  33. — «  Stem 
branched ;  leafy  below  its  divifion.  Leaves  linear.  Larger 
fegments  of  the  corolla  obovate ;  fmaller  linear ;  mouth 
naked ;  lip  without  appendages,  united  to  the  bafe  of  the 
tube.*' — Difcovered  by  Mr.  firown  on  the  fouthem  coaft  of 
New  Holland.  The  ^em  is  only  about  an  inch  and  a  half 
high. 

S.  diffufum.  Spreading  Stylidium.  Br.  n.  35. — <*  Stem 
thread-ihaped,  branched,  loofely  fpreading.  Leaves  linear ; 
thofe  of  the  ftem  remote.  Two  larger  fegments  of  the  co- 
rolla divided;  mouth  crowned;  lip  without  appendages, 
united  to  the  bafe  of  the  tube." — Found  by  Mr.  firown  in 
the  tropical  part  of  New  Holland. 

Sedl.  2.  C.  Stalks  Jingle-Jlowered,  from  the  bofoms  of  the 
crowded  hraQeas,  or  leaves,  about  the  top  of  the  Jlalh  or 
branches,  Capfule  nearly  cylindrical,  of  equal  thickne/s  at  the 
top.     Three  fpecies. 

S.  guttatum*  Spotted  Stylidium.  fir.  n.  38. — *<  Stalk 
Ample.  Flowers  cluflered,  nearly  fefiile,  amongfl  leafy 
bra^cas.  Mouth  of  the  corolla  crowned  ;  lip  wim  appen- 
dages. Radical  leaves  linear." — Found  by  Mr.  Brown  on 
the  fouth  coaft  of  New  Holland. 

•  S.  pedunculatum,  Slender-ftalked  Stylidium.  Br.  n.  39. 
-— <'  Stalk  fimple.  Flowers  un^lDellate,  with  capillary  par- 
tial ftalks.  Bra6ieas  linear.  Segments  of  the  corolla  un- 
equal; mouth  naked;  lip  without  appendages.  Radical 
leaves  lanceolate." — Found  by  fir  Jofeph  Banks,  io  the 
tropical  part  of  New  Holland. 

Se^.  2.  D.  Stem  leafy,  Cluflers  terminal*  Capfule  com* 
preffed^  lanceolate  or  linear,  contrasted  at  the  fumnut*  Five 
fpecies. 

S.  brevifcapum.  Short-ftalked  Stylidium.  Br.  n.  40.— > 
<*  Stem  fimple.  Leaves  thread-fhaped,  comprefled ;  the 
upper  ones  clofely  crowded.  Clutter  ftalked,  fomewhat 
panicled,  with  a  villous  rachis.  Capfule  lanceolate,  downy, 
with  equal  valves." — Gathered  by  Mr.  Brown,  after  the 
flowers  were  faded,  on  the  fouth  coaft  of  New  Holland. 

S.  falcatum.  Falcate  Stylidium.  Br.  n.  42. — "  Stem 
fcarcely  branched,  flightlv  downy  as  well  as  the  rachis. 
Leaves  hnear.  Spike  ftalked,  fomewhat  racemofe.  Cap- 
fules  lanceolate,  divaricated,  both  cells  fertile,  the  upper- 
moft  clofed,  but  half  the  width  of  the  other." — From  the 
fame^  country.     Brown, 

Se£i.  2.  £.  Limb  of  the  corolla  in  two  principal  deep  Jig* 
ments,  each  of  them  cloven.     Capfule  linear.     One  fpecies. 

S.  alfinoides,  Chickweed  Stylidium.  Br.  n.  45.-^ 
<<  Stem  ered.  Leaves  ovate ;  the  floral  ones  oppofite. 
Flowers  axillary,  feffile,  folitary,  without  brafteas." — Ga- 
thered in  the  tropical  part  of  New  Holland  by  fir  Jofeph 
Banks,  and  feen  by  Mr.  Brown  in  a  dried  ftate  only. 

STYLIFORM,  in  Anatomy,  a  procefs  of  the  temporal 
bone.     See  Cranium. 

STYLITES,  rvKvn^<i,  Sanai  Columttares,  or  Pillar  SmU, 
in  Ecclefiaflical  Hifiory,  an  appellation  ?iven  to  a  kind  of 
folitaries,  who  ftood  motionlefs  upon  the  tops  of  pillari» 
raifed  for  this  exercife  of  their  patience,  and  remained  there 
for  feveral  years,  amidft  the  admiration  apd  applaufe  of  the 
ftupid  populace. 

Of  theie  we  find  fevera)  meiitioned  in  ancient  writerii  vA 
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•veo  «s  low  at  the  twelfth  century,  when  they  were  totally 
fupprefled. 

The  founder  of  the  order  was  St.  Simeon  Stylites  (fee 
Simeon),  a  famous  anachoret  in  the  fifth  century,  who  firft 
took  up  his  abode  on  a  column  fix  cubits  high ;  then  on  a 
fecond  of  twelve  cubits,  a  third  of  twenty*two,*a  fourth  of 
thirty-fix,  and  on  another  of  forty  cubits,  where  he  thus 
paifed  thirty-feven  years  of  his  life. 

The  extremities  of  thelie  columns  were  only  three  feet  In 
diameter,  with'  a  kind  of  rail  or  ledge  about,  that  reached 
almoft  to  the  girdle,  fomewhat  refembling  a  pulpit.  There 
was  no  lying  dowti  in  it.'  The  /aquirs,  or  devout  people 
of  the  £aft,  imitate  this  extraordinary  kind  of  life  to  diia 
day. 

STYLOBATION,  or  Stylobata,  in  Archiieaure,  the 
fame  with  the  pedeltal  of  a  column.  It  is  fometimes  taken 
for  the  trunk  of  the  pedeftal,  between  the  cornice  and  the 
bafe»  and  then  called  truncut.  It  is  alfo  called  by  the  name 
of  abacus, 

STYLOCORYNA,  m  Botany y  fo  named  by  CavaniUes, 
from  rt/\oc,  a  fiyU^  and  ko^uvh,  a  clubp  becaufe  of  the  chub* 
Ihaped  figure  of  that  organ. — Cavan.  Ic.  v.  4.  45.— -Clafs 
and  ordo*,  Peniamiria  Momogynia<,  Nat.  Ord.  Rubiaceaf 
Juff. 

Gen.  Ch.  Cal*  Perianth  fuperior,  of  one  leaf,  tubular, 
with  five  teeth,  permanent.  Cor.  of  one  petal,  funnel- 
ihaped ;  tube  thrice  as  long  as  the  calyx  ;  limb  in  five  deept 
oblong,  equal,  widely  fpreading  fegments,  twice  the  length 
of  the  tube.  Stam*  Filaments  five,  very  fhort,  inferted  intil- 
the  top  of  the  tube,  between  the  fegments  of  the  Bmb  \  an- 
thers erect,  linear,  acute,  the  length  of  the  Umb,  l^Mirt- 
ihaped  at  the  bafe.  Ptfl,  Germen  inferior,  globofe ;  ftyle 
club-ihaped,  as  long  as  the  ftamens ;  (iigma  fimple,  acute. 
Peru,  Berry  fpherical,  pulpy,  crowned  with  the  calyx,  of 
two  cells;  feeds  numerous,  angular,  hard,  imbedded  in 
pulp. 

Efl*.  Ch.  Corolla  funnel- ihaped  ;  limb  in  five  deep  equal 
legments,  longer  than  the  tube.  Berry  of  two  cells,  with 
many  feeds,  crowned  by  the  calyx.  Stigma  fimple.  An- 
thers ered,  pointed. 

.  I.  S.  racemofa,  Cluftered  Stylocoryna.  Cavan.  Ic. 
t.  568.— Found  in  the  Philippine  iflands,  and  efpedally 
near  Cawte^  three  leagues  from  Manila,  by  Louis  N^,  in 
November,  1793,  when  it  was  laden  with  flowers  as  well  as 
berries.  This  is  a  fmall  irei^  whofe  trunk  is  twelve  feet,  or 
more,  in  height,  with  a  grey  bark,  and  an  anople  tuft  of 
branches.  Leanes  oppofite,  lialked,  elliptic-lanceolate, 
pointed,  entire,  fmooth,  with  one  rib  and  many  veins,  three 
or  four  inches  long.  Footjalh  about  half  an  inch  in  length, 
combined  and  clafping  the  item  at  their  bafe.  Chfiers  axil- 
lary,  folitary,  alternate,  much  branched,  forked,  many- 
flowered,  fmooth,  with  a  pair  of  fmaU  awl-ihaped  hraSeat 
under  each  Cubdivifion.  Calyx  fmooth.  Corolla  yellowiih- 
white,  hairy  in  the  throat.  Berry  fmoodi,  the  fize  of  a 
finall  pea. 

This  genu3  ihould  be  introduced  into  the  Linnsean  fyftem 
near  Bertiera^  Willd.  Sp.  PI.  v.  i.  980. 

STYLOID, in  Anakmyi  from  iht  hztinjfyhtjf  an  inttru- 
mcnt  employed  by  the  ancients  in  writing  on  their  tablets,  a 
name  applied  to  fonte  bony  procefies,  and  parts  conneded 
with  them^  The  ftylotd  procefs  of  the  temporal  bone  is  the 
moil  remarkablje  of  thefe :  there  is  alfo  fuch  a  procefs  be- 
kunging  to  the  radius  and  ulna.  The  ftyloid  ligament  is  the 
flender  thread  paffing  from  the  ftyloid  procefs  of  the  tem- 
poral bone  to  the  ob  hyoides* 

S.TY&O^GLOSSUS,  a  mufcle  of  the  tongue.     See 

I>JBQi;UTITION. 
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8TYL0-HY0IDEUS,  a  mufcle  of  tbe  os  hyoidet. 
See  Deglutition. 

STYLO-MASTOIDEUM  IFokamen,  an  opening  of 
the  temporal  bone.     See  Cranium. 

6TYLO*PHARYNG£US,  a  muicle  of  the  pbarynx. 
See  Dbolutition. 

STYLOSANTHESt  in  Boiaay,  a  luune  compofed  of 
rvXoff  a  column^  and  avdo; ,  a  fiowr^  and  applied  by  profeifor 
Swartz  to  the  prelent  genus,  we  fliould  have  fuppofed  to 
allude  to  the  elevation  of  the  flower  upon  a  kind  of  pillar^ 
formed  out  of  the  bafe  of  the  calyx,  which  charaSer  is 
peculiarly  remarkable  in  this  genus.  The  author  of  the 
name  and  of  the  genus,  however,  explains  it  otherwiie* 
<<  The  ftyle,''  fays  he,  «<  inclofed  in  the  tube  of  thecalyxt 
elevates  the  corolla  above  the  braAeas.'*-— Swartz  Prcnlr. 
io8.  <<  Stockh.  Tranf.  for  1789.  196.  t.  11.'*  Ind. 
Occ  1280.  tab.  Schreb.  Gen.  50^.  Willd.  Sp»  PL  ▼•  3. 
1165.  Pur(h  480.  Michaux  Boreal-Amer.  v.  ?.  75. 
Lamarck  Did.  v.  7.  478.  Illaftr.  t.  627.  — Clafs  and 
order,  Diaddplna  Decatidria,  Nat.  OnL  PapiRmacte^ 
Linn*    LegmuMafa%  Juff. 

•  Gem  Ch.  CaL  Perianth  inferior^  of  one  leaf;  tube 
very  long,  bearing  the  corolla  and  ftamens :  Umb  fmalU  in 
five  deep  uaeqnv  legmentii;  the  two  hinder  onea  eon* 
vo^ng ;  two  bteral  ones  obtufe ;  the  forerooft  lanceolate^ 
pointed,  longer  than  the  reft.  Ct/r*.  papilionaceous ;  ftand* 
ard  roundifli,  emargtnate,  reflexed,  fpreadinr,  larger  than 
the  wingf  and  keel :  winga  tapering  at  the  haw,  rounded  at 
the  ffxtcemity,  converging :  keel  minute,  incurved,  pointed^ 
divided  at  tne  bafe.  ^am:  Filaments  ten,  all  combined  in 
the  lower  part,  fepavate  above,  divided  to  the  bafe  in  front, 
but  ftanding  clofe  together ;  anthers  oblong,  jconceakd  in 
the  keeL  PtjL  Germen  oblong,,  comprefled,  in  the  bottofla 
of  the  tube  of  the  calyx  below  the  corolla^;  ftyle  vertical* 
very  long,  running  through  the  tube  into  the  corolla,  in*- 
clofed  in  the  keel  with  the  ftamens ;  ftigma  lobed,  downy. 
Pefic*  Legume  rather  comprefl'ed,  of  one  or  two  roundifli, 
gibbous,  (ingle-feeded  joints,  angular  at  the  back ;  the 
upper  one  hooked,  bearing  the  withered  parts  of  the  4ower 
on  its  fummit.     Seede  oblong. 

Eff.  Ch.  Calyx  tubular,  very  long,  bearing  the  papilio* 
naceoua  corolla.  Germen  below  the  corolla.  Legume  of 
one  or  two  joints,  hooked  at  the  point. 

1.  S.  frocumbem-  Procumbent  Stylofiuithes.  Willd. 
n.  I.  Swartz  Ind.  Occ.  1282.  Stockh.  Tr.  as  above, 
t.  II.  f.  I.  Lamarck  lUnftr.  f.  i.  (Hedyfarum  hama- 
tum«;  Linn.  Sp.  PL  1056,  excluding  the  reference  to 
Burmann.  AYn.  Acad.  v.  5.  493.  Anonis  non  fpiaofa 
minor  glabra  procumbens.  Bore  luteo ;  Sloane  Jam.  v.  i* 
187.  t.  119.  f.  2.  Trifohumn.  1 ;  Browne  Jam.  298. )-« 
Leaflets  elliptic4anceolate,  lineated,  (mooth.  Spikes  many- 
flowered.  Bra6^s.  fmooth,  pointed.  Stem  procumbentf 
downy.—- Native  of  dry  grraiiy  fields,  in  Jamaica  and  Hi&» 
paniola.  S^arUL.  i^^of  perennial.  Stem  rather  (hrubby^ 
procumbent,  round,  branched,  ftraight/  leafy,  from  two 
to  fix  inches  long ;  its  branches  fmoother,  afcending.  Lune9 
ftalked,   temate;   with  two  fheathing,  decurteat^  downy 

/ipulasf  united  to  each  footpdk  ;  k^e  half  an  inch  long, 
neaiiy  feffiie,  entire,  pomted,  with  on6rib  and  nanyoblique 
veins  prominent  beneath,  chaonelkd  sri)ove.  if'^es  Xzt* 
minal,  nearly  fdiile,  enveloped  in  SttfKdtu^  and  flieathing 
membranous'  hrOStemt.  Plowere  yellowv'  abont  the  fize  of 
Cicer  arktMomf  open  in  the  middle  of  the  day;  Legutue  of 
one  or  two  joints,  tipped  with  a.ftrong  hook. 

2.  S.  vifcofa.  Clammy  SeylofantheB.  'WiUd.  n.  2. 
Swartz  Ind.  Occ,  1285.  Stockh.  Tr«  as  above,  t.  11. 
f,  3.     Lamarck  Illuftr.  f.  a.    {Hedyfarum  hamatiim  /9| 
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Lino.  So.  PI.  1056,  Loto  pentaiphyllo  filiqaofo  villofo 
fimiliSy  Anonis  non  fpinofa>  foliis  ciiti  inftar  glutinoiis  et 
ddoratis;  Sbaiie  Jam.  t.  i.  i86.  t.  119.  f.  i.  Trifolium 
o.  a ;  Browne  Jam.  299.) — ^Leaves  orate,  fringed ;  downy 
and  glutinous  on  both  fides.  Spikes  of  few  flowers. 
Bradeas  fringed*  Stem  downy  and  glutinous,  erefk. — 
Native  of  fandy  rather  hilly  fpots,  ia  the  fouthern  part  of 
Jamaica,  often  intermixed  with  the  foregoing.  Swart%. 
This  agrees  with  the  former  in  general  nabit,  except  in 
growing  upright,  and  in  the  glutinous,  fragrant,  more 
nifpid,  blackifli  furface  of  the  herbage*  The  Jlipuiai  are 
ftreaked  with  red.  Fhweri  yellow,  turning  red  as  they 
fiade,  fewer  in  number  than  thofe  of  the  preceding,  or  thie 
following.     ThxHt^andard  is  purple  at  the  bafe. 

3*  S.  mucrotutM.  Pointed  Downy  Stylofanthes.  WDld. 
n.  3.  (Arachis  fruticofa;  Retz.  Obf.  fafc.  c.  26.  Tri- 
folium procumbens  zeylanicum  hirfutum,  loti  fade ;  Burm. 
Zeyl.  226.  t.  106.  f.  2.) — Leaflets  elliptic-oblong,  frinffed ; 
rather  hairy  beneath.  Spikes  many^flowered.  Bradeas 
iirinred.  Stem  finely  downy.— (lative  of  dry  fituations  in 
Ceylon  and  Tranquebar.  This  is,  no  doubt,  different 
enough  from  the  lafl,  bein^  devoid  of  all  rigid  rlutinout 
pHbefcence,  and  clothed  with  foft  hoary  down ;  but  there 
appears  more  difficultj,  as  Retzhis  fufpe£ied,  in  diftin* 
guifliing  it  from  the  firft  fpedes.  Tht  Jkm  is  perhaps  twice 
as  long,  but  feems  procombent,  like  that,  at  Burrmann 
defcribes  it ;  not  erea,  as  in  the  fpedfic  chmder  given  by 
Retzitts  and  WiUdenow.  The  brancbei  are  numerous,  finely 
downy.  LeifitU  tipped  with  a  fmall  point.  Fhwen%  in 
the  dry  fpecimen  firom  Koenig,  tinged  with  purple. 

4.  S.  ^kr.  Taller  Stylofanthes.  Willd.  n.  4.  Swartz 
Stockh.  Tr.  as  above,  t.  11.  f.  2.  (S.  htfpida;  Purfli 
48c.  Trifolium  biflorum  ;  Linn.  Sp.  PI.  1088*  Arachis 
apnea;  Walt,  Carol.  182.) -^Leaflets  elliptic-lanceolate, 
Imooth.  Spikes  of  two  or  three  flowers.  BraAeas  linear- 
lanceolate,  coarfely  frinffcd.  Stem  finooth  on  one  fide; 
ilowny  on  the  other.— In  dry  gravelly  fields  and  woods, 
from  Pennfylvania  to  Carolina,  flowering  in  July  and 
Augmft.  Flawert  yellow,  fmall.  Pur/h.  The  Jlem  is 
either  trtdt  or  procumbent,  leafy,  but  little  branched,  a 
foot  or  more  in  height,  very  remarkable  for  having  one  fide 
only,  oppofite  to  the  infertion  of  each  leaf,  denfely  downy* 
Leafleti  above  an  inch  long.  Common  fo9tJialk  (hort. 
BraSeas  and  upper  JiifuUu  clothed  and  fringed  with  ftrong 
yellow  briflles. 

5.  S.  gtuanen/is,  Guiana  Stylofanthes.  Willd.  n.  5. 
Swirtz  Stockh.  Tr.  as  above.  (Trifolium  guianenfe; 
AubL  Guian.  2.  776.  t.  309.) — Leaves  lanceolate,  pointed. 
Spikes  capitate,  many-flowered,  villous.  Stem  ere£b, 
branched,  hairy  all  round. — Found  by  Aublet,  in  the  mea- 
dows of  Macouria  in  Guiana,  flowering  in  June.  The  root 
is  annuaL  Stem  a  yard  higli,  branched,  very  hairy  in  every 
direction.  Leaflet!  near  an  inch  and  a  half  long.  Flowers 
fmall,  yellow,  many  toffether  in  each  (hort  roundifh  head. 
Tube  of  the  calyx  very  long  and  flender.  Legume  hairy,  of 
one  joint  only. 

STYLUS,  b  Bgtm^  and  Feietahk  Phjffiobgy,  the  ftyle 
of  flowers,  is  the  part  fervin^  to  elevate  the  StIqma  above 
the  Gbrmim*  (  S«e  thofe  articles.  >  This  is  not  an  cflential 
organ,  many  flowers  having  the  ftigrma,  or  fligmas,  quite 
iemle  upon  the  gemcn.  In  fiich  caks  the  order  of  the 
plant,  in  the'Lionaean  fyikem,  is  determined  by  the  number 
of  thofe  fligmaa  $  witnefs  Vikummm  and  Samtuau.  But 
where  a  fimpk  ftyle  is  prefent,  however  numerous  the 
ftigmas  maybe  at  its  fummit,  the  flower  is  confidered  as 
mmugynoue.  That  imprenation  maft  take  place  through 
the  Ityky  or  ilykty  is  evident ;  but  it  is  no  Itfs  certain  that 
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neither  the  poUen,  nor  even  its  elaftic  and  fubtle  contents^ 
can  be,  in  every  inftance,  conveyed,  all  through  the  ftyle, 
to  the  embryo  of  the  feed.  There  is  much  more  reafon  to 
prefume,  that  fecundation  is  accompliihed  by  a  fympathy  be- 
tween the  embryo  and  the  ftigma.  Styles  are  fometimes 
partially  of  entirely  deciduous  as  the  germen  ripens,  but 
they  often  become  enlarged  and  hardened  for  a  fubfequent 
purpofe.  In  Clematu,  Drya/f  &c.  they  grow  out  into 
feathery  wings,  ferving  to  waft  the  feed  to  a  diftance ;  ia 
Geum,  and  many  of  the  umbelliferous  tribe,  they  form 
hooks,  by  which  their  feeds  ftick  to  the  coats  of  animals* 
The  latter  purpofe,  on  the  contrary,  in  various  fyngenc- 
fious,  or  proper  compound  flowers,  is  accomplifhed  by 
peculiar  appendages  to  the  feed  itfelf,  the  ftvles  of  tlu» 
family  being,  if  we  miftake  not,  always  trannent  and  de- 
ciduous ;  as  alfo  in  graifes,  whole  appendage?,  deftined  to 
a  fimilar  purpofe,  are  affixed,  not  to  the  feed  itfelf,  but  to 
its  enveloping  huflcs.  This  laft-mentioned  natural  order 
affords  a  mod  remarkable  inftance  of  difproportionately  long 
ftyles  in  the  Maize,  ZeOf  where  thofe  parts  fefemble  a  pen- 
dant filk  taflel,  more  out  of  the  way,  as  it  feems,  ot  the 
pollen,  than  ufual.  But  the  downy,  though  fmall,  ftigmas, 
are  well  calculated  to  catch  and  retain  fome  of  the  copious 
dufty  fliower,  which  falls  from  the  abundant  anthers  above. 
The  ZeOf  hovrever,  has  been  well  adduced  as  a  witnefs, 
that  the  fubftance  of  the  pollen  itfelf  cannot  pafs  through 
fo  long  and  imperviout  a  part  as  the  ftyle  of  this  plant. 

STYMBARIA,  in  jincient  Geography ^  a  town  of  Mace- 
donia, belonging  to  the  Deuriopas.     Strabo. 

STYMMATA,  formed  of  n4»*'.  /  thicien,  a  word  ufcd 
by  fome  authors  to  exprefs  the  ftiff  ointments.  The  an- 
cients ui'ed  the  word  both  for  the  more  folid  and  ftiff  oint- 
naents,  and  for  the  ingredients  which  gave  thofe  ointments 
that  confiftence :  they  alfo  called  by  the  fame  name  the 
feveral  fweet  ingredients  which  they  put  into  their  oint- 
ments, to  give  them  a  fragrancy,  and  preferve  them  from 
corruption  ;  fuch  were  the  powders  of  fpikenard,  mint, 
amomum,  and  the  feveral  fpices. 

STY MPH ALIA,  rv^i^sXia,  in  Antiquity,  a  feftival  at 
Stymphalus  in  Arcadia,  in  honour  of  biana,  called  from 
that  place  StymphoTta. 

Stymphalia,  in  Ancient  Geography^  a  country  of  Mace- 
donia, in  which  was  fituated  the  town  of  Gyrcona. 

STYMPHALIDES  Avis,  in  FaMoue  Antiquity,  birds 
of  an  extraordinary  fize,  which,  in  their  flight,  are  faid  to 
obfcure  the  fun.  They  fed  only  on  human  flefh  ;  but  Her- 
cules, by  the  help  of  Minerva,  drove  them  out  of  Arcadia 
by  the  noife  of  cymbals. 

STYMPHALUS,  or  Stymmale,  in  Ancient  Geo- 
graphy, a  town  in  the  N.E.  part  of  Arcadia,  nearly  S.£. 
of  Pheneos,  and  N.E.  of  Orchomene.  Here  was  a  temple 
of  Diana  Stymphalides,  and  alfo  a  ftatue  of  this  goddefa 
in  gilt  wood.  The  temple  was  ornamented  with  the  figum 
of  birds,  called  Stymphalides ;  and  behind  it  were  ftatues 
of  young  women  with  the  tails  of  birds.  Near  Stymphaloa 
was  a  fountain,  the  water  of  which,  according  to  Paufanias» 
was  conduced  by  Adrian  to  Corinth,  though  a  diftance  of 
at  leift  feven  leagues,  through  mountains  and  acrofii  rivers. 
—Alfo,  a  river  of  Arcadia,  which  commenced  a  little  S.£. 
of  mount  Cyllene,  and  difcdarged  itfelf  towards  the  foutk 
into  a  lake  of  the  fame  name.  -This  lake  was  rendered 
famous  by  the  definition  of  certain  large  birds,  which 
Hercules  had  killed  upon  its  banks.  Others  fay  that  they 
were  driven  away  by  the  found  of  a  cymbaL  Some  have 
explained  this  fable  by  telling  us  that  robbers  laid  wafte  the 
country,  and  robbed  paffengers  on  the  confines  of  this  lake. 
Thefe  Hercules  with  his  companions  deftroycd ;  andhrsce, 
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it  is  faid»  fprtngr  the  faMe  of  the  birdi  Stymphalidefl»  whom 
this  hero  is  faid  to  haTebanifhed*  having  invented  a  kind 
of  brazen  titnbreli  to  frieht  them  away',  and  which  are  faid 
to  have  been  given  to  him  by  Minerva.  The  crooked 
talons  that  are  afcribed  to  them  are  perfe^ly  applicable  to 
robbers,  as  well  as  the  wings,  the  head,  and  iron  beak,  with 
javelins  of  the  fame  metal,  which  they  darted  at  thofe  who 
attacked  them,  as  we  are  told  by  Euripides  and  Claudian ; 
the  import  of  which  is,  that  they  were  armed  with  lanaes 
and  javelins.  We  are  further  told,  that  they  were  trained 
up  by  the  god  Mars,  to  intimate  that  they  were  very  war- 
like. Hercules  contrived  a  method  of  diflodging  them  from 
the  woods  where  they  (heltered  themfelves,  by  frighten- 
ing them  with  the  found  of  his  timbrels,  and  thus  cut  them 
off. 

STYPANDRA*  in  B^any,  a  New  Holland  genus  of 
Mr.  Brown's,  named  from  rvrn,  /ow,  or  &my  Jimiar  fuh^ 
fiance^  and  avu^,  a  man,  becaufe  the  filaoients  are  deiuely 
bearded  or  tufted  in  their  upper  part. — Brown  Prodr.  Nov. 
HoU.  V.  I.  278.-— Clafs  and  order,  MexMndrim  Motugyma, 
Nat.  Ord.  Coromwuty  Linn.  jiJ^^Miy  Jufl*.  jt/pbotUUm^ 
Brown. 

Gen.  Ch.  Cal,  none.  Cor.  of  one  petal,  in  fix  deep, 
equal,  oblong,  fpreading  fegments,  deciduous^  Stam.  Fila^ 
ments  fix,  tapering,  curved,  and  fmooth  in  the  lower  part, 
denfely  bearded  in  the  upper ;  anthers  oblong,  termbal, 
attached  by  their  emarginate  bafe,  becoming  revolute  after 
the  pollen  is  difcharged.  Ptfi.  Gormen  fuperior,  roundifli; 
llyle  thread-ihaped,  the  length  of  the  ftamens;  ftigma 
fimple.  jPmr.  Capfule  roundifh,  triangular,  of  three  cells 
and  three  valves.  Sieds  few  in  each  cell,  oval,  fmooth,  with 
a  naked  fear,  and  a  flraight  embryo. 

£ff.  Ch.  Corolla  in  ux  deep  equal  f<maents,  deciduous. 
Filanaents  tapering  and  fmooth  at  the  bale ;  denfely  bearded 
above.  Stigma  fimple.  Capfule  of  three  cells  and  three 
valves,  with  feveral  fmooth  feeds. 

A  genus  of  perennial  herbaceous  plants.  The  rooi  is 
tuberous,  creeping,  with  duftered,  thread-fliaped  fibres. 
ZrCMKCif  linear-fword-(haped,  ftraight ;  thoie  of  the  ftem  in 
ibme  inftances  numerous*  two-ranked,  with  clofe,  entice 
Iheaths ;  in  others  fewer,  half  iheathing  at  the  bafe.  Fkwers 
corymbofe,  or  fomewhat  panicled,  their  partial  ftalks  rather 
umbellate,  jointed  under  Xht  corolla,  blue  or  whitifh ;  the 
beard  of  their  filaments  ^Uow. 

Mr.  Brown  thinks  thu  ^ui  may  poffibly  hereafter  be 
divided,  its  firft  fe^on  beug  moft  akin  to  DiaiuOat  the 
fiecond  to  jituberiatm  /  and  that  under  the  latter  (hould  be 
arranged  Anibericum  coarSaium  and  cdrukum  of  the  Flora 
Peruviana,  p.  67.  t.  299. 

Sed.  I.  Flower*  drootmri  ihnr  partial  BMi  mthboat 
iraaea*,  Stm-kavu  t^^Z,kd,  Sb  unJiM^  Jbeathi. 
S^ids  tfaque* 

1.  o«  glaiua.  Brown  n.  i.— All  the  leaves  diftind,  re* 
verfed ;  one  of  their  edges  reflexed  at  the  ba&.— Found  by 
Mr.  Brown  near  Port  Jiickfon,  New  South  Wales. 

2.  S.  imiricatai  Br.  n.  a.  —  Leaves  imbricated;  their 
marffhis  fimple  at  the  bale.-^Gathered  by  the  fame  botanill^ 
€»  the  fouthem  coaft  of  New  Holland. 

Se6t*  2.  Flowers  ereB;  their  parAal  Jiali*  hraaeatidai 
thehafe.  Stem4eavee  dtenuOe^  bmf  Jbeatbh^  at  the  haje; 
reiSeal  oaee  tmnhranked^  eqmtatU,     Seeds  Jhmng. 

3.  S.  eeMufa*  fir.  n.  3.— Radical  kaves  fword-(haped» 
ronch-edged :  thofe  of  the  ftem  (horter,  fmooth,  below 
ita  firft  or  ilecond  divifion.  Branches  of  the  corymb  un- 
cqvaL  Flower«ftalks  umbellate,  fmooth  as  well  as  the  co- 
rolla.-— Fooad  by  Mr.  Brown  near  Port  Jackfon.  The 
radical  Uaivei  are  from  nine  to  twelve  inches  longi  either 


folded  or  flat.     Flower'fidkt  from  three  to  five  in'  each 
umbel. 

4«  S.  ttmbellata.  Br.  n.  4*  — -  Radical  leaves  linear, 
(inooth-edged.  Branches  of  the  corymb  alternate.  Flovirer* 
ftalks  umbellate,  fmooth  as  well  as  the  corolla. — Native 
of  the  fame  country.  Radical  leaves  narrow,  from  four 
to  eight  inches  long.  Fkwer-fiaUts  two  or  three  to- 
gether. 

5.  S.  fcabra*  fir.  n.  5.  -^  Radical  leaves  linear  ;  thofe 
of  the  ftem  nearly  like  them.  Stalks  of  the  corymb  alter- 
nate, rather  hifpid  as  well  as  the  corolla. — Gathered  by 
Mr.  Brown,  on  the  fouthem  coaft  of  New  Holland.  The 
radical  kanes  are  either  folded  or  flat ;  thofe  of  the  ftem 
from  three  to  five  in  number. 

STYPHELIA,  fo  named  by  Y>t.  Solander,  from  rv^iXof, 
hard  and  rigidt  alluding  to  the  habit  of  all  the  fpecies. 
— Sm.  Bot.  of  New  Holl.  45.  Brown  Prodr.  Nov.  HolL 
^«  '•  537*  -^^^  Hort.' Kew.  v.  1.  322.— Clafs  and  order, 
PentMdria  Monegynia.     Nat.  Ord.  EpacrideSy  Brown. 

Gen.  Ch.  Cai*  Perianth  inferior,  of  five,  equal,  ered, 
lanceolate  leaves,  with  four,  or  more,  fmaller,  imbricated 
fcaks  at  the  bafe,  permanent.  Cor.  of  one  petal,  tubular, 
elongated ;  tube  nearly  cylindrical,  with  five  tufts  of  hairs 
near  the  bafe  withinfide ;  limb  in  five  deep,  revolute,  equal 
fegments,  bearded  on  the  upper  fide.  Ne£kary  of  five 
glands  at  the  bafe  of  the  germen.  Stam.  Filaments  fivei 
thread-ihaped,  equal,  inferted  into  the  tube,  and  proje€tinflr 
beyond  its  orifice ;  anthers  incumbent,  oblong,  of  one  celC 
burfting  leng^thwife.  Pifi.  Germen  fupenor,  roundifli» 
furrowed,  ftyle  thread-ihaped,  longer  than  the  ftamens  j 
ftigma  obtufe,  notched.  Perse,  Drupa  but  flightly  (iio- 
ciuent,  oval  or  globular.  Seed.  Nut  hard  and  folid,  of  five 
cells,  with  a  pendulous  ^kernel  in  each. 

££  Ch.  Outer  calyx  of  four,  or  more,  imbricated 
fcales.  Corolla  tubular,  elongated,  with  five  internal  tufts 
of  hairs  near  the  bottom ;  limb  revolute,  bearded.  Fila- 
ments prominent.  Drupa  rather  dry,  of  five  ceUs. 
.  Mr.  Brown,  in  confideration  of  the  vaft  extent  of  the 
original  genus  StypheSa  in  New  Holland,  almoft  rivalling 
peraaps  that  of  £rka  in  'fouthem  Afnca*  has  feparatea 
therefrom  feveral  genera,  of  fome  of  which  we  have  given 
an  account  in  their  proper  places*   (See  LsueopoooN,  Lis* 

8ANTH£^  MxLICHRUS,  MOKOTOCA,  NeEDHAMIA,  OlIGAE- 

BHENA,  Pemtachondra,  and  Stenanthera.)  Anob- 
fervation  of  the  diffierences  in  number  of  the  fcales  of  the 
outer  ealyxf  termed  by  him,  not  exadly  in  conformity  to  .Lin- 
naean  principles,  braSeas  ;  of  the  fmoothnefs  or  haurinefs  af 
the  limb,  or  fome  other  part,  of  the  eoroUa  ;  of  the  propor- 
tion of  thcjiamens,  and  of  the  number  of  cells  in  the  dnfa^ 
vriiich  latter  charader  he  alone  has  had  fufficient  oj^rtu- 
nides  of  examining,  have  afibrded  this  corred  and  accurate 
obferver  fufficient  means  for  the  eftablifliment  of  very  com- 
modious, if  not  always  perhaps  naturally  diftinA  genera. 
Of  thefe,  Leucopogon  feems  to  us  one  of  the  beft,  and  it  it 
fortunatelv  very  extenfive ;  MoMtoeOf  NeeSamsOf  and  OH- 
geurrheaOf  Aowever,  though  fmall  genera,  are  well  defined. 
The  learned  author  it,  neverthelefs,  fo  vvell  aw^re  of  cer- 
tain conne&ing  or  intemediate  marJU  of  affinity,  vrhich  con- 
cern other  genera,  that  he  candidly  propofes  the  arrange- 
ment in  oueftion  for  future  confideration  only.  It  feemt  to 
Qt  at  kaft  as  good,  and  likely  to  be  as  permanent,  at  the 
Linnsean  genera  of  the  natural  order  of  AJper^elsmi  which 
have  not  yet  been  difputed. 

The  Stypb^  are,  at  Mr.  Brown  obferves,  ereA  or  afcend- 
ing  fhmbs,  branched,  and  in  general  nearly  fmooth.  Their 
Uavu  are  fcattered»  fliafp«pomted|  on  very  ihort  footftalks. 
Fhrnnrs  wilkrff  cither  drooping  or  fpre^diogi  handfomf , 
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ufvtlly  one*  rarely  two  or  three,  ou  a  ftalk.  Their  nefta^ 
riierous  ghmdi  are  rarely  combined.  Seven  fpeciet  only,  as 
hx  ai  has  yet  been  difcovered,  remain  in  this  genus,  all 
natives  of  New  Holland,  and  all,  except  one,  of  New 
South  Wales,  near  Port  Jackfon. 

I.  S.  lon^oitA.  Long-leaved  Styphelia.  Br.  n.  i. — 
Leaves  lanceolate,  elongated,  taper-pointed,  fmooth-edged ; 
rather  concave  on  the  upper  fide.  Branches  downy.— 
A  native  of  the  country  near  Port  Jackfon,  for  a  fine  fpe- 
cimen  of  which  we  are  indebted  to  fir  Jofeph  Banks.  This 
fpecies  has  not  yet  appeared  in  our  gardens.  It  appears  to 
be  a  tall  Jhrvhy  with  many  round,  itraight,  downy,  leafy 
hrancbet,  Leavu  nearly  feifile,  broad  at  the  bale,  thence 
becoming  fiightly  ovate,  and  tapering  gradually  to  a  (harp, 
ftraight,  pungent  point  $  their  length  from  an  inch  and  a 
half  to  two  inches  and  a  half ;  both  furfaces  fmooth  ;  the 
upper  even  ;  lower  clofely  flriated  with  parallel  fubdivided 
ribs.  Fhn/krt  folitary,  nearly  feffile,  very  handfome.  Caiyx 
fmooth,  an  inch  long.  Corolla  twice  as  much  ;  as  far  as 
we  can  judge  by  a  dried  fpecimen,  it  feems  yellowifh,'  or 
of  a  tawny  hue :  the  IM  is  covered  on  the  upper  fide  with 
long  and  (lender  hairs  of  its  own  colour ;  tube  externally 
very  fmooth. 

t.  S.  Ukt.  Gay  Styphelia.  Br.  n.  2. — Leaves  elliptic- 
oblong,  imbricated,  glaucous,  rough-edged,  neariy  flat, 
(horter  than  the  flowers.  Branches  downy.  Stem  ene^l. 
—Gathered  near  Port  Jackfon,  by  Dr.  White  and  Mr, 
Brown.  The  haws  are  feffile,  about  an  inch  long,  various 
in  breadth ;  fomewhat  downy  above,  at  leaft  when  young  ; 
faintly  (Iriated  at  the  back.  Calyst  of  the  fame  length, 
reddifti,  finely  bearded  at  the  tip.'  Corolla  twice  as  long, 
orange-colourcd  or  reddi(h,  elegantly  contraited  with  the 
glaucous  foliage.  Siigma  fomewhat  capitate,  ths^yie,  as 
well  as  the  Jiamenst  proje6ting  above  half  an  inch  beyond 
the  revolute  corolla. 

34  S*  adfcendnu.  Diffufe  Styphelia.  Br.  n.  3.  ^^ 
"  Leaves  lanceolate,  flat ;  glaucoua  and  manifeftly  ffanated 
beneath ;  rough,  with  a  tooth-Hke  fringe  at  the  margin. 
Stem  diffnOe,  with  afcending  branches.*' -— Gathered  by 
colonel  Paterfott  in  Van  Diemen's  ifland. 

4*  S.  latlfoTta*  Broad4eaved  Styphelia.  Br.  n.  4.  --^ 
**  Leaves  broad-ovate,  acute,  imbricated,  rough>edged ;  rak- 
tlier  concave  above.  Flowers  almoft  ereift."^«- Found  by 
Mr.  Brown,  near  Port  Jackfon.  We  are  not  certain  of 
having  feen  fpecimens  of  this,  any  more  than  of  the  laft. 

5.  S.  vtrkRJhra.  Green*flowered  Styphdia.  Br.  n.  5. 
Ait.  11.  I.  (S.  viridis  ;  Andr.  Repof.  jt.  ,^T2.)  —  Leaves 
obovate-oblong,  fiat,  obtufe,  with  a  fpinons  point ;  fmooth 
and  even  above ;  minutely  roughi(h  at  the  margin  ;  fpread- 
ing  widely  as  well  as  the  folitary  flowers.  —  Found  near 
Port  Jackfon,  by  fome  of  the  carlieft  fettlers  in  that  country, 
who  fent  feeds  in  1791  to  Mefl'rs.  Lee  and  Kennedy ;  and 
irom  thefc  a  folitary  plant  was  raifed.  The  perfectly  green 
jlonuirfj  with  brown  anther*  smdjlyls^  render  this  fpeci^ 

rtoiarkable.  It  bloflbms  in  a  gfreen*honfe  in  the  fpxin^, 
•but  requires  delicate  management  with  refped\  to  water  in 
winter,  being  certain  to  pertfh  if  kept  wet  at  that  feafon 
for  any  length  of  time*  The ^^m  is  two  ieet,  or  more,  in 
beight,  «re^^,  branching,  leafy,  finely  downy*  Liovu  ra- 
ther' longer,  and  more  obovate,  or  obtufe,  than  in  ovr 
fecond  fpecses,  and  lefs  glaucons.  Flomfers  rather  longer 
than  the  leaves,  but  the  proportion  of  their  ealftf  and 
iorolla  feems,  in  fome  degree,  variable. 

6.  8.  t^yiora.  Three-flowered  Styphelia.  -Br.  n.  6. 
Ait.  n.-2,  Andr.  Repof.  t.  72. — Leaves  ell^>tac4aaoeobte, 
flat,  fmOoth  in  every  part,  rather  glaucoot*  Branches 
inaoolh.    Flowers  approxtmated,  fitam  one  to  three  xmi<  eaah 


ftatk.^Native  of  the  country  near  Port  Jackfon*  Ilrft 
raified,  it  is  faid,  by  George  Hibbert,  efq.  in  1796^  A 
greea^houfe  (hrub,  flowering  from  June  to  Augufl,  and 
very  beautiful.  In  fize  it  yields  to  none  of  the  genus. 
The  crowded  leava  are  more  or  leCs  obovate,  or  elliptic- 
lanceolate,  paler  and  finely  (Iriated  beneath.  Flowers  af- 
fembled  towards  the  ends  of  the  branches,  but  foon  fur- 
mounted  by  them ;  each  axillary  ^alk  often  bearing  three 
large  fpreading  Jlowersy  fometimes  but  one  or  two.  The 
calyx  is  reddi(h.  Tube  of  the  coroUot  as  well  as  the  JUa- 
mnUSi  rofe-coLoured ;  the  refl  of  the^^w^  yellow. 

7.  S.  tvinjlora,  Crimfon  Styphelia.  Sm.  Bot.  of  New 
Holl.  t.  14.  Willd.  Sp.  PI.  V.  I.  %i^.  Br.  n.  7.  Ait. 
n.  3.— -Leaves  linear-obovate,  (lightly  revolute  ;  convex  and 
roughi(h  above.  Flowers  drooping. — Communicated  in  a 
dry  ilate,  with  coloured  drawings,  from  the  neighbourhood 
of  Port  Jackfon,  in  1791,  by  Dr.  White.  Sir  Jofeph 
Banks  is  mentioned  as  having  introduced  this  plant  at  Kew 
in  1802,  but  it  has  not  yet  blo(romed.  Thcjlem  is  bufiiy, 
with  hairy  branches,  at  lead  while  young.  Leaves  much 
fmaller  and  narrov^er  than  any  of  thofe  above  defcribed,  with 
pungent  points  like  all  the  relt.  Flowers  copious,  folitary, 
fingularly  fplendid  and  elegant,  twice  or  thrice  as  long  as 
the  leaves,  a  little  drooping,  the  hairy  (egments  of  weir 
corolla  of  a  deep  rich  crimfon,  the  tube  paler  and  yellowi(h. 
SiyU  capillary,  very  long. 

STYPTIC,  cwrltjcof,  formed  of  fv^w,  adfiringOi  in  MeS- 
chuy  q/hringent ;  a  remedy  that  has  the  virtue  of  ftoppiog 
blood,  or  of  binding  up  the  aperture  of  a  wounded  vedel. 

The  ferficc,  nettle,  Solomon's  feal,  &c.  are  ftyptics. 
There  are  various  iiyptic  waters,  and  powders  of  great 
efficacy,  in  molt  of  which  vitriol  is  the  principal  ingrey- 
dient. 

The  ufual  ftyptic  water  is  made  of  colcothar  calcined,  or 
vitriol  didolved  with  burnt  alum,  fugar.candy,  the  urine 
of  a  youne  map,  5cc. 

Dr.  Cnlbatch's  (typtic  powder  has  been  famed  ;  though 
Mr.  Cowper,  in  the  Philofophical  TranfaCtions,  given  ns 
a  number  of  inftances,  in  which  it  was  applied  with  very 
little  or  ill  fuccefs  in  human  fubjeds;  but  hegrjveS  us  others 
made  in  dogs,  where  it  anfwered  well. 

M.  Tournefort  obCierves,  from  the  analyfis  he  has  made 
of  (lyptic  and  aftringent  plants,  that  acids  and  earthA  always 
prevail  in  them ;  though  fome  of  them  yield  an  urinous 
fpirit.  On  this  principle  he  aflferts,  that  their  fait  is 
analogous  to  alum,  and  that  there  is  fomewhat  of  fal  am- 
moniac in  their  texture.  But  Oiomel  notes,  that  this  does 
not  hold  univerfally. 

Styptic  Powder  of  Helvetius^  m  Pharmacy ^  a  compofi- 
tton  of  alum  and  dragon's  blood.  In,  the  Edinburgh  Dif- 
penfatory,  two  parts  of  aium  are  dire6led  to  be  made  into 
powder  with  one  of  the  dragon's  blood :  others  u£e  equal 
parts  of  both.     See  Med.  Efi*.  Edinb.  vol.  iv.  art.  7. 

This  medicine  is  (aid  to  be  extremely  ferviceable  in  ute^ 
rine  hasmorrhages,  either  to  cone^t  the  too  frequent  re- 
turn of  the  menfes,  or  their  too  great  abundance ;  alfo 
to  ftop  the  flooding,  to  which  women  with  child  are  (uhfc^, 
and  to  moderate  the  flow  of  the  lochia.  It  has  alfo  boen 
found  to  have  furpriflng  good  eife£ks  in  the  fluor  albos. 

In  violent  bleedings  it  may  be  given  in  the  quantity  of 
half  a  drachm  every  half  homr,  and  it  (eldom  Ms^  Aopping 
the  bleeding  before  the  quantity  of  three  drachms,  or  half  an 
ounce,  has  been  taken* 

Heifter  alfo,  in  his  *«  Collip^ndium  Mediduflc  Pradics," 
p.  143,  recommends  this  powder,  or  almn  alone,  wkh 
a  decoaion  of  Itufecd,  firom  Helvetius'e  ^  Traitf  des  Pertea 
'<de  Sang." 

Styptic, 
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Styftic»  Eaim%  a  mediciae  famottt  for  curiag  fnfli 
wouads  in  a  very  £mall  timcy  and  immediately  ftopping  their 
bleeding* 

The  method  of  caring  firefli  wounds  in  a  few  days  withr 
out  fuppuration,  where  neither  nerves,  large  vefleisy  bones, 
nor  any  of  the  vifcera  are  concerned,  has  been  a  pra&ice 
lonfif  ago  ufed. 

The  French  were  a  long  time  very  fond  of  a  ftyptic  ball, 
made  of  the  filings  of  iron  and  tartar,  mixed  to  a  con- 
iiftence  with  French  brandy,  which  was  afterwards  pub- 
lilhed  by  Helvetius,  and  from  him  has  been  generally 
kuown  by  the  name  of  Helvetius's  ftyptic.  This  was  ex- 
tolled with  us  as  one  of  the  ereateft  medicines  in  the  world 
for  the  cure  of  wounds,  bruifes,  and  extei'nal  injuries  of  all 
forts ;  but  the  author  nevA*  faid  fo  much  about  it ;  he  only 
modeiily  introduced  it  into  the  world  as  an  ufeful  thin^  for 
a  firft  drefiing  of  frefh  wounds  with  people  who  lived  too 
far  off  for  the  immediate  afiiftance  of  a  furgeon  ;  and  he 
mentions  feveral  cafes  in  which  it  ought  not  to  be  ufed. 
In  fine,  he  publifhed  it  as  a  good  medicine  under  proper  re- 
ftri^ions;  but  we  made  it  an  univerfal  one.  The  only 
Hniverial  remedy  of  this  kind,  that  we  have  had  recom- 
mended by  the  author  as  fuch,  is  the  famous  ftyptic  of 
I>r.  Eaton,  which  the  inventor  fays  is  good  to  ftop  all 
manner  of  bleeding  both  without  and  within,  without  any 
manner  of  exception . 

Sir  Richard  Blackmore,  foon  after  the  publication  of  this 
great  fecret,  wrote  a  treatife  on  confumptions,  in  which 
he  highly  extols  this  ftyptic  of  Dr.  Eaton,  declaring  pofi- 
lively,  that  it  will  be  of  more  fervice  to  the  world  tnan  all 
the  difcoveries  that  had^been  made  before  it.  On  this  Dr. 
Sprengel,  who  had  before  examined  Eaton's  ftyptic,  and 
judged  it  to  be  no  other  than  that  of  Helvetius ;  which,  after 
having  been  tried  and  discarded  in  France,  Germany,  and 
Holland,  had  been  fet  on  foot  as  an  univerfal  medicine  here, 
thought  it  worthy  a  more  ftri6i  and  public  examination,  and 
ordering  am  apothecary  of  credit  to  prepare  fome  of  Hel- 
vetius'tt  ftyptic  in  the  common  way,  he  produced,  before  a 
judicious  audience,  a  bottle  of  that,  and  another  of  Eaton's 
ftyptic ;  and  giving  them  both  the  fame  trialf  they  both 
anfwered  in  the  fame  manner,  and  proved,  beyond  all 
poffibility  of  doubt,  that  they  were  in  effe6i  the  fame 
medicine. 

•  Upon  the  whole,  the  virtues  of  thefe  ftyptics  externally 
are  too  trifling  to  be  trufted  to,  and  internally  too  pre- 
carious to  meddle  with,  without  the  greateft  caution. 
Philof.  Tranf.  N°  383,  p.  1 10. 

STYRAX,  in  JBotany^  undoubtedly  the  ru^jc|  of  Diof- 
corides,  who  compares  its  leaves  to  thofe  c^  a  quince-tree, 
and  corre^ly  details  the  various  appearances,  and  reputed 
qualities,  of  its  valuable  highly  perfumed  guih,  or  refin. 
(See  Stqrax.) — Linn.  Gen.  237.  Scbreb.  297.  Willd.  Sp. 
Pl«  V.  2.  633.  Mart.  Mill.  Did.  v.  4.  Ait.  Hort.  Kew. 
▼.  3.  59.  Sm.  Prodr.  Fl.  Graec.  Sibth.  v,  i.  275.  Purfh 
450.  Juff.  156.  Tourn.  t.  369.  Lamarck  Di6t.  v.  i,  81. 
Illuftr.  t.  369.  Gaertn.  t.  59. — Clafs  and  order,  Decamdria 
Afoncgyma.    Nat.  Ord.  Bic^hei,  Lion.     Gitaiacans,  Jufi*. 

Gen.  Ch.  Cal.  Perianth  inferior,  of  one  leaf,  cylindrical, 
or  fomewhat  bell-ftiaped,  ftiort,  e<^,  with  five  teeth. 
Cor»  of  one  petal,  funnel-ihaped ;  tube  (hort,  cylindrical, 
the  length  of  the  calyx ;  limb  four  times  as  long,  in  &ve 
deep,  elliptic-oblong,  obDufe^  ^fpreadinpr  fegments*  Stam. 
Filaments  ten,  placed  in  a  t-ing,  fcaroely  conne^ed  at  their 
bafe^  awl-ihaped,  inferted  into  the  corolla ;  anthers  oblong, 
ered,  burfting  lengthwife  at  the  inner  fide.  Pift*  Germen 
fup^rior,  roundifti,  of  three'  odls,  with  the  rudiments  of 
many  ieeds  \  ftyle  fimple,  the  length  of  tl|^  ftameos }  ftigma 
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obtufe.  feru,  Drupa  roundifii,  ufually  of  one  ttSL  SmtL 
Nuts  one  or  two,  roundiih,  pointed,  convex  on  one  fide,  flat 
on  the  other. 

Efl*.  Ch.  Calyx  of  one  leaf,  inferior.  Corolla  fiinnel- 
(haped,  in  five  equal  fegmcats.  Stamens  in  a  fimple  row. 
Anthers  fimple.     Drupa  with  one  or  two  feeds. 

Obf.  Juffieu  is  doubtlefs  more  corre&  in  his  idea  of  the 
natural  order  of  this  genus  than  Linnzus,  who  claffed  it  in 
an  appendix  to  his  Bicomny  and  yet  thought  it  allied  to 
Citrus.  Although  only  one  or  two  of  the  feeds  come  to 
their  full  fize  in  a  cultivated,  or  even  ^  naturalized  ftate, 
in  England  or  Italy,  more  may  be  prefumed  to  be  perfedfid 
in  the  warm  and  arid  climates  of  the  Levant. 

I.  S.  officinale^  Oiiiciaal  Storax.  Linn.  Sp.  PI.  635* 
Willd.  n.  I.    Ait.  n.  i.     Andr.  Repof.  t.  631.     Woodv. 


Med.  Bot.  t.  7_i.     Sm.  Fl.  Gr«c.  Sibtb.  t.  375,  uopuh- 

;  Mill- Ic.  t.  2(ku 
Camer.  Epit.  38.  Matth.  Valgr.  v.  1.  8oy  Gcr.  ]Em,  1520.) 


lifhed.    Cavan.  DiiT.  1. 188.  f.  2.  (Styrax 


-Leaves  ovate,  bluntilh,  wavy,  entire ;  downy  beneath. 
Clufters  fimple,  of  few  flowers.  Native  of  Syria,  and  molt 
parts  of  the  Levant*  Mr.  Hawkins  informs  us  it  is  rather 
common  all  over  Greece  and  the  Peloponnefus,  being  known 
by  the  name  of  x^yo/ArAiW  in  modern  Greek.  Dr.  Sibthorp 
found  it  called  rou^axi,  a  flight  alteration  of  its  ancient 
appellation.  The  flirub  is  naturalized  in  hedges  about 
Tivoli,  and  was  cultivated  in  England  by  Gerarde,  befoce 
the  year  1597^  It  is  occafionally  met  with  in  curious  co^- 
le^lions,  being  beft  preferved  in  a  confervatory.  A  very 
large  tree  of  this  kind,  trained  againft  a  wall  in  Cbelfea- 
garden,  aud  covered  every  year  in  May  or  June  with  a  pro- 
fufion  of  moft  elegant  flowers,  is  by  far  the  fineft  we  e«er 
beheld.  The^^m  is  bufliy,  forming  a  XaiXJbrvk^  or  fmall 
iree^  with  irregular,  alternate,  round,  leafy  brombety  downy 
when  young.  Leaves  dcdduous,  alternate,  ftalked,  entire, 
well  compared  by  old  botanitts  to  thofe  of  a  Quince  ;.  their 
upper  furface  is  imooth,  of  a  fine  green  9  lower  clothed  with 
hoary  ftsvrry  down«  much  diminilhed  as  to  quantity  in  a 
garden,  the  veins  fpreading  from  the  rib  at  rather  acute 
angles.  Clufiers  terminating  the  youngs  fliort,  lateral,  leafy 
flioots  of  the  preXent  year,  fimple,  downy,  .bearing  from  two 
to  five  or  fix  white  j^Mv^r/,  of  the  fize  and  afpedi  of  an 
orange-bloflbm.  Calyxf  as  well  as  fproUsi  white  and  downy. 
Fruii  leathery,  the  fize  of  a  goofeberry,  fometimes  rmenefl 
in  Italy,  but  never  in  England,  nor  are  the  feeds  perfe^ed, 
even  in  gardens -at  Turin,  fo  as  to  vegetate. 

Tills  flirub  is  chiefly  remarkable  for  producing  the  valu- 
able and  highly  flagrant  gum  called  Storax  ;  fee  that  arti- 
cle. We  prefume  the  plant  to  have  been  cultivated  by 
Adrian,  at  his  celebrated  villa  near  Tivoli,  and  thus  to  have 
become  eftabliflied  in  the  neighbourhood.  He  is  recorded 
to- have  introduced  fome  curious  exotics  into  his  garden 
there ;  and  the  Abbe  Richard,  in  his  Defcriptiom  d^ItaHtf 
V.  6.  405,  mentions  the  true  Balfam-tree,  Amyrit  Ofobal- 
Jamumt  as  one  of  the  number ;  •  but  thi^  was  probably  the 
Styrax  only.  See  Sm.  Tour  on  the  Continent,  ed.  2.  v.  ;^. 
304J  De  la  Lande  fays,  the  wood  is  burnt  at  Rome  in 
winter  to  perfume  the  apartments,  a  handful  at  a  time  being 
thrown  on  a  brafier. 

2.  S.  grandifoiiuM.  Large-rleaved  Stqrax.  Ait.  n.  4. 
Willd.  n.  2.  Purfti  n.  i.  (S.  officinale  ?  Walt.  Carol.  140.) 
-^Leaves  obovate,  acute,  fome wih^t  toothed  i  4Qwny  heneaDh. 
. Clufters  fimple,  elongated,  many-flowered ;  their  lower  ftal^LS 
axillary.  In  woods  on  the  banks  of  rivers,  from.  Virginia 
to  Georgia,  flowering  from  June  to  Auguftv  A  fine  orna- 
mental mrub.  PuHb.  Introduced  into  the  Englifli  gardens 
in  1765,  by  Mr.  John  Crfte.  Ail9n*  Michau|c  and  Furih 
have  well  defined  tjbis  ifpeci^  and  th^  following,  though 
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Michaaz  has  accidentally  written  vranftftorwn  of  Aiton^ 
inftead  of  graniifoTtum,  The  prelent  fpecies  hat  much 
fmaller^ow^x,  though  larger  lea^oes^  than  the  offianaU,  Its 
very  downy  chJUrs  terminate  the  young  lateralfhoots  in  the 
fame  manner,  but  bcfides  eight  or  teti^owersf  of  which  each 
is  compofed,  each  of  the  three  or  four  leaves  of  the  fboot 
is  accompanied  by  an  axillary  Jloiver^  the  middlemoft  leaf 
ufuaUy  by  two  Jiaweriy  all  of  them  drooping.  The  margins 
of  the  leaves  are,  more  or  lefs  regularly,  fumifhed  with  fmall 
diftant  glandular  teeth. 

3.  S.  fulverulefitum.  Powdery-leaved  Storax.  Michaux 
Boreal-Amer.  ▼.  2.  41.  Purih  n.  2.  (S.  laevigatum ; 
'  Curt.  Mag.  t.  921.)  —  Leaves  obovate,  obtufe,  entire; 
powdery  or  downy  beneath.  Flowers  axillary,  with  two 
or  three  in  a  terminal  clutter. — In  the  woods  of  Virginia 
and  Carolina,  flowering  from  June  to  Auoruft.  Refembles 
the  lad.  Purjh.  Cultivated  by  Mr.  Loddiges  at  Hackney, 
before  1806.  Dr,  Sims.  We  have  feen  no  authentic  fpe- 
cimen,  but  by  the  figure  and  defcription  this  feems  fuffi- 
ciently  diftin^  from  the  prandifoRum^  having  fmaller,  more 
obtufe  kavesf  deilitute  of  marginal  teeth ;  much  fmoother 
iiuRerst  confifting  of,  at  moft,  two  or  three  ^w^/,  the 
reft  being  axillary.  The  ^amens  are  faid  to  be  eight  only, 
but  this  IS  not  conftant. 

4.  S.  Iswgatum*  Smooth  Storax.  Ait.  n.  3.  Willd. 
n.  4.  (S.  Iscve ;  Walt.  Carol.  140.  S.  glabrom ;  Cavan. 
Diff.  n.  500.  t.  188.  f.  I.  .Michaux  Boreal-Amer.  v.  2.  41. 
PuHk  n.  3.  S.  americana;  Lamarck  Did.  v.  i.  82. 
Herb.  Linn,  fil.) — Leaves  elliptic-lanceolate,  acute  at  each 
end,  unequallj  ferrated ;  nearly^  fmooth  on  both  fides. 
Flowers  surnoK  all  axillary ;  fohtary  or  in  pairs.— In  the 
fwamps  of  Virginia  and  Carolina,  flowering  in  July  and 
Auguft.  Not  above  three  or  four  feet  hi^h.  The  number 
oi  foment  is  from  fix  to  ten .  Purjh.  Tms  author  thought 
the  prefent  fpecies  had  not  been  introduced  into  Europe  ; 
but  we  can  (hew  fpectmens  in  the  herbarium  of  the  younger 
Linnsus,  from  the  Englifli  as  well  as  French  gardens, 
;which  induce  us  to  believe  it  the  real  Imvigahun  of  the  Hortus 
Kemfenfti  introduced  by  Mr.  Cree  in  1765,  and  we  there- 
fore  preferve  that  name.  The  leaves  are  fmaller  than  in 
any  of  the  foregoing,  and  often  very  deeply,  though  never 
uniformly,  ferrated.  We  do  not  find  them  always  fmooth, 
though  very  pale  beneath ;  fome  fpeclmens  being  be- 
fprinkled  in  that  part  with  minute  prominent  points,  or 
hairs.  Yet  fuch  fpecimens  cannot  be  referred  to  the  laft 
fpecies.  The  Jlovoers  are  almoft  entirely  axiUary,  folitary 
or  in  pairs,  fmall,  white,  drooping.  Calyss  fomewhat  downy 
at  the  bafe ;  coloured  towards  the  margin.  Dr.  Garden 
fent  fpecimeilt  of  this  plant  to  Linnssus,  who  negledked  to 
defcribe  them. 

5.  S.  Bemum.  Benjamin  Storax,  or  Gum  Benjamin 
Tree.  Dryand.  in  PhiLTranf.  v.  77.  308.  1. 12.  Willd. 
a.  3.  Woodv.  Med.  Bot.  t.  72.  ("  Arbor  Benzoini ; 
Grimm,  in  Eph.  Acad.  |ijat.  Cur.  dec.  2.  ann.  i.  370. 
fig.  31."  Benjui ;  Garcias  ab  Horto  in  Cluf.  Exot.  IC5.) 
—  Leaves  ovate,  pointed,  entire ;  downy  beneath.  Ciuf- 
Cert  axtlltfy,  compound. — Native  of  Sumatra.  Mar/den. 
Our  fpecimen,  faid  to  come  from  Guiana,  viras  communi- 
cated by  Mr.  T.  F.  Forfter.  The  plant  is  a  ftranger  in  the 
gardens  of  Europe,  and  is  very  rare  in  dried  colle^ons. 
The  hrMiha  are  round,  leafy,  finely  downy  and  hoary. 
t'Otves  about  four  inches  long,  and  two  vride,  alternate, 
ftalked ;  fmooth  above ;  clothed  beneath  with  fine  denfe 
iioory  dovro,  and  eleganUy  reticulated  with  triply  compound 
prominent  veins,  the  principal  of  which  have  at  their  bafe 
a  fort  of  glandular  tumour.  Fooi^h  downy,  about  half 
90  iiK^  in  length.   Siifi$ku  none.    Cltj/kn  ai^illvy,  folitary, 


or  in  pairs,  feldom  fo  long  as  the  leaves,  alternately  branch- 
ed, with  angular,  downy  flalks,  and  a  few  fmall,  oblong, 
concave,  more  downy,  deciduous  hraHeds*  Flowers  from 
fix  to  twelve  in  each  cluiler,  all  turned  upwards,  white, 
fcarcely  fo  large  as  the  S,  ojftanale*  Calyx  bell-ihaped, 
downy,  with  very  minute  teeth.  CaroUa  four  times  as  long, 
angular  in  the  bud,  fomewhat  filky,  rather  than  downy. 
Stamens  ten,  united  at  the  bafe  into  a  tube  almoft  as  long  as 
the  calyx.     Germen  briftly.     Stigma  obtufe. 

This,  the  true  Benjamin,  or  Benzoin,  Tree,  was  firft  re- 
ferred to  its  proper  genus  by  the  late  Mr.  Dryander ;  who 
being  fumiflied  vrith  a  fufficient  fpecimen,  could  not  fail  to 
perceive  that  it  was  a  Stjrax,  The  valuable  perfumed  gum, 
yielded  by  this  tree,  is  not  lefs  evidently  akm  to  the  gum 
Storax,  in  fenfible  qualities.  (See  Benzoin.)  Ray  had 
erroneouily  fuppofed  it  the  production  of  a  North  American 
fhrub,  thence  named  Laurus  Ben%WH  by  Linnaeus.  (See 
L AURus. )  The  latter,  in  corredUng  this  error,  fell  into 
no  lefs  a  miftake,  making  the  Benjamin-tree  a  Cro/Mi,  in 
Mant.  2.  297,  and  a  Termina!m^  in  Suppl.  434.  To  this 
he  is  fuppoied  to  have  been  led  by  the  French  name  of  this 
CroiM  or  TermnaRay  Bien-joint ;  but  he  gives  a  better  rea- 
fon  in  juftification  of  himfelf  in  the  SuMlemetOamy  whefe 
he  informs  us  that  a  piece  of  the  trunk  oF  the  true  Bemzoet 
brought  by  Thunberg,  very  clofely  agrreed,  in  its  fingnlar 
bark,  with  the  tree  before  him,  which  grew  in  the  ftove  at 
Upfal. 

Styrax,  in  Gardenings  fumifiies  an  aromatic  decidoooi 
tree  of  the  exotic  kind,  of  which  the  fpecies  cultivated  is  tbr 
officinal  ftorax  (S.  officinale). 

Method  of  Culture. — It  may  be  increafed  by  feeds  obtained 
from  abroad,  by  fowing  them  in  pots  of  light  earth  an  inch 
deep  ;  and  as  tney  are  of  a  hard,  ftony  nature,  and  rarely 
come  up  the  firft  year,  the  pots  (hould  be  plunged  under  a 
frame  during  cold  weather,  and  be  in  the  ihade  in  fununer, 
and  in  the  fecond  fpring  be  plunged  in  a  hot-bed  to  forward 
them,  being  careful  to  give  water,  and  to  harden  the  young 
plants  gradually  to  the  full  air  in  fummer,  in  a  fhady  place 
during  the  hot  weather,  being  often  watered ;  and  in  winter 
the  pots  be  replaced  under  a  gairden*frame,  dec.  to  have  flwl- 
ter  from  froft  ;  then  in  fpring  following  let  them  be  potted 
off  feparately,  and  managed  as  hardy  green-houfe  plants  for 
three  or  four  years,  when  fome  of  them  may  be  turned  out 
into  the  full  ground  in  a  (heltered  fituarion,  trained  agabt 
a  fouth  wall,  and  fome  may  be  retained  in  pots  for  the  green- 
houfe  colledion  :  they  afford  ornament  and  variety  in  thefe 
different  fituations. 

STYRIA,  in  Geography.     See  Stiria. 

STYRNAS,  a  town  of  Sweden,  in  Angermannhnd ; 
30  miles  N.  of  Hemofand. 

STYRSA,  an  ifland  near  the  W.  coaft  of  Sweden,  in 
the  North  fea.     N.  lat.  57**  33'.     E.  long.  1 1^  52'. 

STYRUM,  a  town  of  the  duchy  of  Berg ;  4  miles 
E.N.E.  of  Duifburg. 

STYX,  in  MyiMogyi  a  river  of  Hell,  or  Ades,  over 
which  was  the  paffage  called  the  hateful  pafl'age,  from  the 
previous  region  or  fuburbs  of  the  realms  of  death  into 
Erebus. 

The  Styx  is  properly  a  fountain  in  Arcadia,  which  flows 
from  a  rock,  and  then  forms  a  ftream,  that  continues  fw  a 
long  time  buried  under  ground ;  its  water  was  mortal,  and 
this  circumltanoe,  according  to  Paufanias,  gave  occafion  to 
the  poets  to  make  it  a  river  or  lake  in  bell. 

Styx  is  reprefented  as  a  torrent,  pouring  down  a  preci* 
pice,  and  then  as  rolling  on,  to  take  its  courfe  along  tlv 
boundaries  of  Ades*  On  the  hither  fide,  the  ^ofts  or  foub 
of  the  departed  ure  waiting  in  a  crowd,  as  Virgil  (iEn.  vi. 
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Y.  506.^  has  defcribed  them  ;  and  Erebus  commences  with 
the  bank  on  the  other  fide  of  the  river.  The  fok  governor 
6f  this  party  and  dire6tor  of  the  paflage,  is  Charon,  whofe 
dominion  lies  where  the  river  has  recovered  itfelf  from  the 
turbulence  occafioned  by  its  fall,  and  begins  to  become  navi- 
gable, and  who  is  reprefented  with  his  boat,  both  receiving 
paflengers,  and  landing  them  on  the  farther  (hore.  Virgil 
(iEn.  vi.  V.  304.)  defcribes  him  as  ftrong,  and  in  all  the  vi^ 
gour  and  firmnefs  of  old  age,  meanly  clad,  and  with  a  large 
rude  beard,  and  matted  grey  hair,  and  his  eyes  fixed  and 
fiery.  He  is  reprefented  as  carrying  over  the  fouls  of  the 
departed,  one  freight  after  another,  according  to  his  own 
pleafure. 

jStyz,  in  the  Tbngony  of  Hefiod,  was  the  daughter  of 
Oceanus  and  Tethys.  When  Jupiter  wanted  to  be  avenged 
of  the  Titans,  and  called  all  the  gods  to  his  ailiftance,  Styx 
was  the  firft  that  arrived  at  Olympus,  with  her  fons,  which 
fo  much  pleafed  Jupiter,  that  he  conferred  high  honours 
upon  this  goddefs,  loaded  her  with  prefents,  ordered  her 
name  to  be  ufed  in  the  inviolable  oath  of  the  eods,  and  kept 
her  children  with  his.  Thefe  children  were  the  offspring  of 
the  conjun^ion  of  Pallas  with  Styx. 

The  name  of  Styx  was  fo  terrible,  that  the  moft  inviolable 
oath  was  to  fwear  by  Styx,  and  the  gods  themfelves  were 
very  religious  in  obferving  it.  Thofe  of  them  who  perjured 
themfelves  after  taking  this  oath,  were  very  feverely  puniihed. 
The  inviolability  of  this  oath  was  founded  upon  the  ancient 
cuftom  of  uiing  the  water  of  Styx  for  the  trial  of  the 
guilty  and  innocent,  much  after  the  manner  of  the  Jews,  as 
to  their  water  of  jealoufV.  When  the  gods  fwore  by  Styx, 
they  were  to  have  one  hand  upon  the  earth,  and  the  other 
upon  the  fea.     Iliad,  xiv. 

StyX)  in  Geogr^fyf  a  fmall  branch  of  Patowmack  river, 
where  it  is  called  Cohongoronto :  it  rifes  in  the  Laurel 
Thickets,  in  the  Alleghany  mountains,  runs  north,  and  dif- 
charges  itfelf  oppofite  to  Laurel  creek. 

SUABO,  a  river  of  Africa,  which  joins  the  Zambefe, 
S.  kt.  18°.     E.  long.  $f  ;d. 
SUADL     See  Souadi. 

SUAGRA,  a  town  of  Hindooftan,  in  Bahar  ;  45  miles 
N.W.  of  Chuprah. 

SUAIDA,  a  town  of  Arabia,  in  the  prorince  of  Heds- 
jas  ;  25  miles  N.  of  Medina. 

SUAKEM,  or  SuAQaEif,  a  fmall  ifland  in  the  Red 
iea,  near  the  coaft  of  Nubia,  with  a  fea-port  of  the  fame 
name,  anciently  called  «  Theon  Soter."  The  ifland  lis 
fituated  in  a  bay,  the  entrance  of  which  is  narrow,  and  well 
iiecured  from  every  wind,  with  five,  fix,  and  feven  fathoms 
water.  It  belongs  to  the  Turks ^  and  is  governed  by  a  pacha. 
The  harbour  is  able  to  contain  200  (hips.  The  Dottom  it 
mud*  The  (hips  can  come  clofe  up  to  the  (hoie,  quite  round 
the  town,  and  may  be  laden  by  laying  a  plank  from  the  ware- 
houfes,  to  the  doors  of  which  the  gallies  are  faftened,  with 
the  beaks  ftretching  over  the  itreets.  The  trade  is  very  con- 
fiderable  with  both  the  coafts  of  Africa^  the  Eafl  Indies, 
Arabia,  and  Egypt.  By  nature,  the  (hoals,  rocks,  fand- 
banks,  and  intricate  channels,  rendered  it  pretty  fecure  from 
the  attack  of  an  enemy  by  fea,  and  it  is  likewife  well  for- 
tified by  art.     N.  lat.  ig^  id.    E.  long,  33**. 

SUAMPETTA,  a  town  of  Hindooftan,  in  Golconda  1 
s8  miles  N.N.W.  of  Hydrabad. 

SUAN,  a  town  of  Hindooftan,  in  Bahar ;  8  mikt  W. 
of  Bahar. 

SUANCES,  a  river  of  Spain,  which  runt  into  the  At- 
lantic, N.  lat.  43°  26^.     W.  long.  3^59^. 

SUAN-YANG,  a  city  of  Corea  }^5  nilet  W.  of  Tfio- 
tchuen. 
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SUARD,  M.,  in  Biographyt  a  man  of  letters  of  the 
old  monarchical  fchool  in  France,  a  ci-devant  member  of 
the  Academic  des  Sciences,  pofTefied  of  much  learning  and 
good  tafte  in  all  the  fine  arts.  He  and  his  learned  friend  the 
abb6  Arnaud  were  the  firil  to  decry  the  mufic  of  Lulli  and 
Rameau  forty  years  ago.  But  charmed  with  the  new  mufic 
of  Gluck,  M.  Suard  became  fuch  an  intolerant  and  exclu- 
£\yt  partisan  for  the  worthy  Teutonic  chevalier,  that  he  fet 
him  up,  not  only  againft  Piccini  and  Sacchini,  and  all  the  mu- 
ficians  in  the  German  empire,  but  all  the  kingdoms  and  ftatea 
of  Italy. 

SUAREZ,  Francis,  a  Spanifh  theologian,  was  bom 
at  Granada  in  the  year  1548.  He  was  at  an  early 
a^  diltinguiflied  by  an  extraordinary  memory,  though 
his  other  faculties  arrived  very  gradually  at  mat'urrity. 
Having  been  admitted  into  the  fociety  of  Jefuits,  he  be- 
came a  profeflbr  in  the  fociety 's  fchools  at  Alcala,  Sala-. 
manca,  and  Rome,  and  at  length  was  appointed  firft  pro- 
feiibr  of  theology  at  Coimbra.  He  died  at  Li(bon  in  161 7, 
with  fuch  refignation  and  tranquillity,  that  his  lali  exclama- 
tion is  faid  to  have  been,  <<  I  did  not  think  it  was  fo  fweet 
to  die."  His  indefatigable  induftry  may  be  inferred  from 
the  twenty-three  folio  volumes  of  his  works,  which  have 
been  printed  at  Lyons,  at  Mentz,  and,  fo  lately  as  the  year 
1748,  at  Venice.  The  principad  fubjed  of  thefe  volumin- 
ous publications  is  theology.  Suarez  is  accounted  the  prin- 
cipal author  of  the  fyftem  denominated  <<  Congruifm,''  fun- 
dapientally  that  of  Molina  ;  by  which  Suarez  attempts  to 
explain,  mm  a  fimultaneous  concurrence  of  the  divine  and 
human  being,  how  grace  infallibly  produces  its  effed,  with- 
out deftroying  man's  free  will.  Suarez,  being  a  well-known 
mafter  of  controverfy,  was  defired  by  pope  Paul  V.  to  un- 
dertake the  defence  of  the  Catholic  faith  in  England,  where 
many  of  that  communion  took  the  oath  of  allegiance  re- 
quired by  James  I.  His  book  was  entitled,  *<  A  Defence  of 
the  Catholic  Faith  acrainft  tfie  Errors  of  the  Englifh  Sed.** 
In  difcuffing  the  legrsuity  of  the  oath  demanded,  the  principles 
which  he  maintained  were  thofe  of  the  civil  as  well  as  the 
ecclefiaftical  fupremacy  of  the  papal  £ee.  Thefe  gave  fuch 
offence  to  James,  that  he  ordered  the  book  to  be  burnt  inr 
front  of  St.  Paul's  church,  and  prohibited  it  to  be  read  in 
his  dominions.  The  parliament  of  Paris  alfo  caufed  the 
book  to  be  burnt  by  the  common  hangman,  as  containing 
feditious  tenets.  An  abridgment  of  the  works  of  Suarez,  in 
two  volumes  folio,  by  father  Noel,  a  Jefuit,  was  printed  at 
Geneva  in  1732.     Moreri. 

SUARIF,  in  Geagrophy.     See  Shuarif. 

SUARTSKAR,  a  fmall  ifland  on  the  weft  fide  of  the. 
gulf  of  Bothnia.     N.  lat.  61**  17'.     E.  long.  17°  7'. 

SUATAH,  a  town  on  the  E.  coaft  of  Borneo.  N. 
lat.  2**  s^K     E.  long.  116*^  38'. 

SUB,  a  Latin  prepofition,  equal  to  hypo^  Gr. ;  foU$^ 
Ital.;  and  Mow,  in  Engliih.  It  is  frequently  ufed  in  old 
mufic  for  intervals,  and  for  meafure,  or  proportions  of 
time. 

Padre  Martini,  after  f  iving  a  long  lift  of  Greek,  Latin, 
and  Italian  indioitions  tor  bringing  in  the  anfwers  to  per* 
petual  fugues,  or  canons,  in  his  <*  Saggio  di  Contrappunto,'' 
Uts,  befides  thefe  enigmatical  and  myftic  indications  for  the 
folution  of  €anmii  thk^^  or  clofe  canons,  there  are  two  par- 
tides  in  ufe,  M  tsAfttprOt  below  and  above  |  as  ddfuh  dm- 
pafin^  ad  fii  drnfaae^  &c.  The  particle  fub  implies  thai 
the  anfwer  ought  to  be  in  the  oaave,  or  5th  below  the  fub- 
jed or  guide.  The  particle /i^^tf,  or  foprth  lefe  frequently 
occurs,  which  implies  an  anfwer  above  the^^>  or  hibjea ; 
as  it  feldom  happens  that  a  fugue,  or  canon,  is  led  off  bv  any 
other  than  the  principal,  or  bigheft  part  in  the  comp oution. 

The 
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The  Greek  equivalents  to  ftA  zadfifra,  are  kypo  and  typerf 

which  fee. 

There  is  a  great  deal  of  ufelefs  pedantry  in  explaining  the 
ufe  that  is  made  of  Jub  in  the  didionariea  of  Brofiard,  and 
his  tranilator  Graffineau^  as  to  meafure,  or  the  proportions 
of  time,  fuhfequi  Urs^a^  tripla,  difenumernme^  or  roeafure 
of  three  to  four,  which  is  marked  after  the  clef,  thus : 
C  \t  &c.  But  thefe  explications  are  only  to  be  found 
iu  old  treatifes,  or  in  old  mufic  not  worth  decyphehng. 
The  triple  proportions  and  meafuret  of  triple  time,  fince 
the  ufe  of  bars  and  dots»  are  fo  clearly  exprefled  by  num- 
bers at  the  clef,  as  to  want  no  other  explanation.  See 
Measure,  and  the  Modem  Time-table. 

Sub  is  alfo  frequently  ufed  in  compofition,  in  our  lan- 
guage.    E.  g. 

SuB'SrigeuHfTi  an  officer  in  the  horfe-guards,  who  ranks 
as  cornet.     See  Brigadier. 

SvB' ChantoKf  an  officer  in  the  choir,  who  officiates  iu  the 
abfence  of  the  chantor,  Sec. 

SuB-Deacon^  an  inferior  minifter,  who  anciently  attended 
at  the  altar,  prepared  the  facred  vailels,  delivered  them  to 
the  deacons  in  time  of  divine  fervice,  attended  the  doors  of 
the  church  during  communion  fervice,  went  on  the  bifhop's 
embaffies  with  his  letters  or  meffages  to  foreign  churches,  and 
was  invefted  with  the  firft  of  the  holy  orders. 

They  were  fo  fubordinate  to  the  fuperior  rulers  of  the 
church,  that,  by  a  canon  of  the  council  of  Laodicea,  they 
were  forbidden  to  fit  in  the  prefence  of  a  deacon  without  his 
leave.     See  Deacon. 

According  to  the  canons,  a  perfon  muft  be  twenty-two 
years  of  age  to  be  promoted  to  the  order  of  fub-deacon. 

It  is  difputed  among  the  Romaniils,  whether  the  fub- 
deaconhood  be  a  facrament  or  not ;  in  regard  fub-deacons 
are  ordained  without  impofition  of  hands,  and  that  there  is 
no  mention  made  of  them  in  Scripture.  Yet  Bellarmin 
holds  the  affirmative  fide  of  the  queftion. 

By  the  papal  canons,  a  married  man  may  be  ordained  fub- 
deacon,  upon  condition  his  wife  confent  te  it,  make  a  vow 
of  continence,  and  (hut  herfelf  up  in  a  monaftery. 

SuB-Deofif  a  dignity  in  certain  chapters  beneath  the 
dean. 

SxjB'Lieutenantf  an  officer  in  the  royal  regiment  of  artil- 
lery and  fufileers,  in  which  are  no  enfigns,  who  is  the  fame 
ts  fecond  lieutenant.     See  Lieutenant. 

SvB-Mar/half  an  officer  in  the  MarfhaUea,  who  is  deputy 
to  the  chief  marfhal  of  the  king's  houfe,  commonly  called 
the  knigbt-mar/hal,  and  hath  the  cuftody  of  the  prifoners 
there.  He  is  otherwife  termed  under-marJhaL  Crompt. 
Jurif.  104. 
'iSuB-Pffor,  a  chnxftral  officer,  who  affifts  the  prior,  &c. 

SvB-PIaughing,  in  jlgricuhunt  the  pra^ice  of  running  a 
plough-fhare  through  or  below  the  foil,  without  turning  it ; 
and  the  plough  ufed  for  this  purpofe  is  called  a  Itub- 
plough. 

SvB'Saltti  in  Cbetniftryf  falts  with  lefs  acid  than  is  fuffi- 
cient  to  neutralize  their  radicals.  When  a  fait  is  found  to 
eoRtain  an  excefs  of  acid,  the  prepofition^i]^  is  generally 
prefixed  to  its  name.  We  are  indebted,  fays  Mr.  ParkeS) 
m  his  <<  Chemical  Catechifin/'  to  Df .  Pearfon  for  this  mode 
of  diftinguiihing  thefe  falts. 

'  SxTB'Soiif  in  jlgncnltmrei  a  term  often  applied  to  the 
intervening  bed'or  ftratum  of  earthy  or  other  ntatters,  which 
lies  betwecn'^he  far  face-foil,  and  the  bafe  or  fub-ftruAure  on 
which  the  whole  refb.  This  is  very  uncertain  in  regard  to  its 
depth  in  mod  cafetf.  In  fome  inftance^^  as  where  the  un- 
cultivated part  of  the  earth  or  land  refts  or  is  placed  on 
rock  or.rocky  matter,  it  may  be  faid,  it  is  fuppofed,  to  be 
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wanting ;  ihoueh,  in  mod;  cafes  of  this  nature*  a  ftratum  #r 
bed  of  a  gravelly  kind,  moftly  conftituted  of  broken  rock 
and  earth,  is  found  between  them.  And  in  a  variety  of 
cafes,  a  regular  bed  of  gravel,  fand,  or  other  fimilar  earthy 
material,  intervenes  between  the  foil  and  the  bafe  or  fob- 
ftru£ture  ;  while  in  ftill  other  inftances,  a  fomewhat  uniform 
mafs  of  earthy  materials  reaches  to  a  great  depth,  and,  of 
courfe,  if  any  definite  depth  or  thicknels  of  fub-foil  be  given 
to  it,  it  mull  be  arbitrary  and  uncertain  in  fome  degree  or 
meafure. 

The  nature  of  the  fub-foil,  as  well  as  the  bafis  on  which  it 
retis,  has  alfo  very  great  influence  on  the  produ^venefs  of 
the  land.     See  Soil. 

SvB'Soil  Arched  Main-Drain^  fuch  a  drain  as  has  a  fort  of 
arch  turned  over  it  in  mafon's  work.  Thefe  drains  are  in  ge- 
neral much  too  expenfive  to  be  employed  in  any  fituation,  ex- 
cept as  large  difcharging  drains,  where  the  ground  is  loofc 
and  porous,  or  where  open  drains  cannot  be  ^admitted,  as  in 
pleafure-grouuds,  or  to  convey  off  water  from  deep  well- 
drains.  Where  llones  of  the  nat  kind  can  be  readily  ob- 
tained, thefe  forts  of  drains  may  be  formed  of  them,  efpe- 
cially  where  the  quantity  of  water  is  not  too  great. 

SvB-Soil  Brick-Drain^  that  fort  of  deep,  under-foil 
drain  which  is  formed  or  laid  with  common  or  other  kinds  of 
bricks,  or  with  fome  fimilar  kind  of  materials,  in  a  perfeA 
manner.  It  is  almolt  always  in  ufe  for  fpring-drainiog.  See 
SPRING-Z}r<wn. 

S  jb^.9m/  Covered  Drain,  fuch  a  drain  as  is  formed  in  the 
under-itratum  of  the  land  ;  and  which  fiiould  conftantly  vary 
according  to  the  nature  of  it,  and  that  of  the  materials  which 
the  particular  fit  nation  affords.  Thefe  forts  of  drains  aie 
either  hollow  or  JUled^  according  as  they  are  to  receive  the 
water,  and  the  nature  of  the  materials  of  which  they  are  to  be 
con(lru6led.  Moles  are  the  greateit  enemies  of  thefe  drains» 
efpecially  where  their  operations  arife  near  the  furface.  Thefe 
natural  drainers  of  foils  (and  valuable  labourers  in  old  grmiii- 
lands)  require,  it  is  conceived,  outlets  to  their  drains,  to  dif- 
charge  the  rain-water  which  the  foil  communicates  to  their 
runs  ;  otherwife  they  would  be  liable  to  be  drowned  in  their 
own  works,  or  to  be  driven  from  them,  in  a  wet  feafon. 
Hence  we  fee,  it  is  faid,  the  fides  of  open  drains,  ditches, 
and  rivulets,  pierced  with  mole-holes.  Covered  drains  are 
equally  favourable  to  their  purpofe  ;  and  doubtlefsly  are  in 
common  ufe,  where  moles  inhabit  the  fub-dratned  landaw 

There  is  another  fource  of  injury  in  field- mice  to  filled 
drains.  They  not  only,  it  is  faid,  militate  againft  them,  in 
the  manner  of  moles,  but  make  their  lodgings,  it  it  appre* 
bended,  among  the  rough,  open  materials. 

SvB-Soil  ffeilow  Drain,  fuch  a  drain  as  is  formed  in   the 
under  foil  without  being  filled.     It  is  obferved  by  a  late 
writer,  that  in  cafes  where  the  water  is  to  enter  the  drain  at 
its  bafe,  as  in  that  of  rifing  waters,  hollow  drains  are  pre- 
ferable to  thofe  which  are  filled,  efpecially  where  the  borer 
has  been  ufed^as  the  water  immediately  finds  an  open  channel 
to  receive  it.     Mr.  Elkington  recommends,  in  difficult  cafes 
at  lead,  to  bore  by  the  fide  of  the  drain,  not  in  the  micidle 
of  the  floor.     If  the  bottom  of  a  drain,  which  is  perforated 
on  the  fide,  were  made  hoUow,  or  difhing,   not  fiat,   the 
mouths  of  the  bores  would  be  out  of  the  way  of  the  cur* 
rent  of  the  water.      If   the  bottom  of'  a  drain  be  not 
firm    enough    to    fuitain   the   current,   common   pantiles 
would  make   an   eligible   floor  ^t  a  perforated   trench. 
And  it  is  added,  that  where  the  drain  is  to  collet  the 
water  at  its  fides,  from  the  ftratum  in  which  it  Is  formed, 
a  depth  of  abforbent  materials   may  be  required ;    and 
here  drains' of  lefs  ex  pence  will  generally  anfwer  the   de- 
fired  end.     In  cafes  where  rifing  and  defcending  waters 
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tb  be  received,  the  two  kinds  may  be  profitably  united  in 
«nany  inftances,  it  is  fuppofed. 

But  thefe  forts  of  drains  may  be  formed  in  different  ways, 
and  of  Tarious  materiab.  When  conftrufted  of  ftones,  it  has 
been  ftated  by  Mr.  MarfhaU,  that  in  diftrids  where  thin,  flat 
ftones  abound,  and  in  cafes  where  the  fub-foil  is  deep,  and 
of  a  loofe,  friable  texture,  fquare-walied  drains,  xormed 
with  wide  flat  ftones  laid  at  the  bottom,  a  dry  wall  raifed  on 
each  fide  with  the  refufe  fplinters  of  the  fame  rock,  and  co- 
vered with  flat  ftones  at  the  top,  are  eligible. 

It  is  remarked,  that  in  Devonfliire,  where  thin  fiat  ftones 
and  rough  pebbles  are  equally  plentiful,  it  is  common  to 
place  the  former,  trianglewife,  at  the  bottom  of  the  trench, 
and  then  to  fill  in,  above,  with  the  latter :  thus  forming,  at 
a  moderate  expence,  a  drain  that  is  equally  adapted  to  waters 
rifing  at  thebafe  and  thofe  which  are  coUeded  from  the  fub- 
foil.  They  are  much  firmer,  and  lefs  expenfive,  than  the 
more  common  fquare  drains  that  are  formed  with  two  fide- 
ftones,  fet  on  edge,  and  a  wide,  flat,  covering  ftone,  which 
form  an  unftable  fabric,  compared  with  a  triangrukr  drain. 
It  is  further  ftated,  that  hollow  drains  may  alfo  be  made  of 
common  bricks,  but  generally  at  a  great  coft.  This  has  led 
to  the  invention  of  draining-bricks  of  various  forms.  And 
IB  a  country  where  clay  is  plentiful,  and  ftones  are  fcarce, 
they  may  be  profitably  ufed.  In  places  where  manufac- 
tones  or  draining-bricks  are  not  eftabliihed,  and  where  the 
length  of  drains  required  is  not  g^reat,  a  flooring  of  common 
plain  tiles  ,  and,  along  thefe,  a  line  of  common  ridge-tiles, 
would  form  an  efficient  channel  for  almoft  any  purpofe  of 
-working-drains.  Where  water  is  to  be  coUeded  from  a  fub- 
foil,  which,  though  abforbent,  parts  with  its  fuperfluous  moif- 
ture  reluctantly,  and  where  pebbles  are  wanting,  a  covering  of 
dean  rough  gravel,  or  other  hard  and  open  materials,  would 
be  found  ufef ul  in  this,  as  in  every  other  fpecies  of  hollow 
draining.     See  SFKiVQ-Dram. 

BUBAH,  or  Sousah,  a  term  ufed  in  India  as  fynoni- 
SBOUS  with  province.     See  Circar. 

Accordingly,  /ukuUrt  or /ouiahdgrf  denotes  the  governor 
of  a  province :  the  term  is  alfo  applied  to  a  black  officer, 
nrho  ranks  as  captain  in  the  Company's  troops,  but  ceafes  to 
have  any  command  when  an  European  officer  is  prefent. 

SUBALTERN,  formed  from  fuh  and  oUgTf  M§iherf  an 
inferior  officer,  or  one  who  difcharges  his  poft  under  the  com- 
mandy  and  fubjed  to  the  diredionof  another. 

Such  are  lieutenants,  fub-lieutenants,  comets,  and  enfigns^ 
who  ferve  under  the  captain. 

We  alfo  fay,  fubaltem  courts,  jurifdi^ons,  &c.  Such 
are  thofe  of  inferior  lords,  with  regard  to  the  lord  para- 
■aount ;  hundred-courts  with  regard  to  county-courts,  fcc. 

For  the.  fubaltem  perfons  in  an  epic  poem,  F.  BoiFu  ob- 
ferves,  there  is  no  neceffity  to  be  very  ftri6t  in  preferving 
every  one's  chara^er. 

The  patriarchs,  M.  St.  Evremont  tells  us,  had  feveral 
wives,  who  did  not  all  hold  the  fame  rank  ;.  but  there  were 
feveral  fubaltem  to  the  principal  wife. 

Subaltern  Genus*    See  Genus. 

SUBAPOUR,  in  Geegrapfyf  a  town  of  Bengal ;  40 
aules  N.N.E.  of  Iflanubad. 

SUBARKAN,  a  town  of  Afiatic  Turkey,  in  the  go- 
vernment of  Diarbekir,  on  the  Euphrates ;  75  oiiles  E.S.E. 
of  Kerkifieh. 

SUBARMALE,  among  the  Romans,  a  coarfe  and  thick 
kind  of  cafl'ock  worn  by  the  foldiers  under  their  arms,  in 
4nder  to  keep  them  from  being  hurt  with  their  weight. 

SUBBRA,  in  Ge^gr^byt  a  town  of  Bengal;  20  miles 
W*  of  Rogouatpour. 

SUBBUTEO;  in  Omitbolm,  the  name  of  a  bird  of  the 
Vol.  XXXIV. 
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hawk  kind,  called  in  Englifli  the  rmrtml;  the  male  of  which 
has  been  fuppofed  to  ht  the  henJiarrier.  Some  authors 
give  it  the  name  ofpygargui  aecifUer.     See  Hobby. 

SUBCLAVIAN^  in  jlnatomyt  the  great  arterial  and 
venous  trunks  belonging  to  the  upper  extremity.  See  Ar- 
tery and  Vein. 

Subclavian  Anewnfms^  in  Surgery,  For  an  account  pf 
the  recent  operations  for  their  cure,  we  refer  to  the  article 
Surgery. 

SUBCLAVIUS,  (cdfto-daviculaire,) vpiAruu^myfZ  fmalt 
mufcle,  lying,  as  its  name  im|^lies,  under  the  clavicle.  It  is 
narrow  and  elongated,  and  reaches  from  the  under  furface  of 
the  clavicle,  where  it  arifes  by  tendinous  and  fiefliy  fibre^ 
obliquely  to  the  cartilage  of  the  firft  rib,  in  which  it  is  in- 
ferted  by  a  ftrong  tendon.  The  pedoralis  major  covers  it 
in  front ;  alfo  a  thin  aponeurofis  extending  from  the  edge 
of  the  clavicle :  behind,  it  covers  the  axillary  veflels  and 
brachial  plexus.  Its  upper  edge  is  attached  to  two-thirds 
of  the  under  furface  of  the  clavicle,  towards  the  fcapula  :  in 
firont,  this  edge  is  free.  The  lower  edge  is  alfo  free.  The 
outer  extremity  is  ppinted,  and  forms  the  commencement 
of  its  origin  from  the  clavicle :  the  inner  end  is  larger,  and 
terminates  on  the  cartilage  of  the  rib  in  firont  of  the  cofto- 
clavicular  ligament. 

It  will  deprefs  the  clavicle  to  the  cheft,  and  reftore  it 
after  it  has  been  carried  either  forwards  or  backwards. 
The  clavicle  being  fixed,  it  may  render  firm  the  firll  rib. 

SUBCONTRARY  Position,  in  Geometry,  is  when  twa 
fimilar  triangles  are  io  placed,  as  to  have  one  common 
angle,  O,  (Plate  XV.  Gemnetry^fg.  i.)  at  their  verteXi  and 
yet  their  bafes  not  parallel. 

If  the  fcalenous  cone  A  B  L  C  K  be  fo  cut  by  the  plane 
D I E  H,  as  that  the  angle  at  E  =s  B,  the  cone  is  then 
i^  to  be  cut  fubcontrarilT  to  its  bafe  B  C :  and  in  this 
cafe  the  fedion  D  I  E  H  will  be  a  circle. 

For,  through  the  vertex  A  and  centre  of  the  bafe,  let 
the  triangular  fe6iion  A  B  C  be  taken,  fo  as  to  be  at  right 
angles  to  the  planes  of  the  bafe  B  K  C  L  of  the  fubcon« 
trary  fe6tion  D  I E  H,  and  of  the  fedion  F I  G  H  taken 
parallel  to  the  bafe,  and  cutting  the  fubcontrary  fedion  ia 
the  line  I  O  H :  confequently,  I O  H  is  perpendicular  to 
D  E  and  F  G,  interfering  one  another  in  O.  The  fe6Uoit 
F I  G  H,  parallel  to  the  bafe  of  the  cone,  is  a  circle  ; 
therefore  F  O  x  O  G  =  O  I* :  and  the  triangles  G  O  £ 
and  FOD  having  GEO  =  ABC  «  DFO,  and 
GOE=  D  OF,  are  fimilar;  therefore  EO  :OG::  FD 
:DO,  andEO  x  DO  =  FO  x  OG  =  01';  con. 
iequently,  O I  is  a  mean  proportional,  either  between  F  O 
and  O  G,  or  D  O  and  E  O  :  and  as  the  fame  would  happen 
wherever  F  G  cuts  D  E,  all  the  lines  O  I,  both  in  the 
fedions  F  I  G  H,  and  D  I E  H,  are  lines  in  a  circle ;  con* 
fequently  the  fe6Uon  D  I  E  H  is  a  circle. 

SUBCOSTAL,  in  Anatitmn,  a  name  given  by  Winflow 
to  the  internal  intercoftal  mufcles.     See  Intercostalxs. 

SUBDARUFOUR,  in  GeogrtoAyy  a  town  of  Hin- 
dooftan,  in  Bahar ;  23  miles  N.  of  Durbungah. 

SUBDIVISION,  in  a  general  fenfe,  denotes  a  fecond 
divifion  of  any  whole.  In  a  mihtary  fenfe,  a  company  is 
faid  to  form  two  fubdivifions  $  whereas  two  companies 
added  together  make  a  grand  divifion ;  except  the  flank 
companies,  which  of  theml'elves  conltit^te  grrand  divifions. 

SUBDOMINANTE,  in  Mujie,  is  a  name  given  by  M. 
Rameau  to  the  fourth  note  of  the  tone,  becauie  the  domi« 
nant  is  immediately  above  it,  or  rather  becaufe  it  has  the 
fame  interval  of  tne  tonic  in  defcendingi  as  the  dominant 
has  in  afcending. 
SUBDUCTION.  in  AnthnutUt  the  fame  as  fubtradion. 

3  H  SUBDU^ 
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SUBDUPLE  Ratio,  is  when  any  number  or  quantity 
it  contained  in  another  twice.  Thus  3»  is  faid  to  be  fub« 
d«^>le  of  6f  as  6  is  duple  of  3.     See  Ratio* 

SUBDUPLICATE  Ratio  of  any  two  quantities,  is 
the  ratio  of  their  fquare  roots* 

SUBERy  in  Boiany^  the  ancient  Latin  name  of  the  Cork 
Tree,  of  obfcure  and  doubtful  derivation.  (See  QusRCUSi 
fp,  33.)  It  may-not  be  amifs  here  to  obferve,  that  in  the 
fame  article,  under  fp.  31  and  3;,  mount  Athos  is  by  ac- 
cidental miftake  put  for  mount  Atlas ;  and  that  the  latter 
fpecies,  O.  Pfiudo-cocdfera^  is  defcribed  and  delineated  in 
Labillannere's  Plants  Syruf,  fafc.  5.  t.  6. 

SuBBR  MotUanum*     See  Cork,  Foffil. 

SUBERATES,  in  ChemArj^  ialu  formed  by  the  com- 
bination of  any  bafe  with  the  fuberic  acid.  Thefe  falts 
may  be  generally  defcribed  as  poffiefling  a  bitter  tafte,  and 
being  decompofable  by  heat.  "Die  principal  fuberates  are 
thofe  of  barytes,  of  potafs,  of  lime,  and  of  ammonia*  The 
fuberates,  which  are  all  fa6titious,  are  more  or  lefs  foluble  ; 
fome  readily,  and  others  with  difficulty,  cryftallize*  Some 
remain  pulverulent,  whilft  others  ace  dehquefoent*  The 
mineral  adds  decompofe  thefe  falts,  and  precipitate  from 
thtir  folutions  the  fuberic  acid,  which  feparates  in  the  cryf- 
tallized  form.     None  of  thefe  falts  are  yet  come  into  ufe* 

SUBERIC  AciDi  an  acid  prepared  from  cork  bj  means 
pf  pitrous  acid.  (See  ^^^  Cork.)  It  was  diicovered 
by  Bmgnatelli  in  the  year  1787,  and  he  gave  it  the  name 
fiAiric  from  Jithtt  the  cork-tree*  He  has  noticed,  that  this 
acid  aiay  be  obtained  in  conliderable  quantities  from  paper, 
by  treating  it  with  nitric  acid.  Its  tane  is  acid :  it  is  gene- 
'  radly  feen  in  the  ftate  of  powder,  and  is  not  cryftallizabk* 
Bouing  water  diflblves  half  its  weigrht,  but  it  is  very  info- 
luble  in  cold  water.     Parkes's  Chem.  Catechifm* 

SUBETH,  the  word  ufed  by  the  Arabian  writers  to  ex- 
prefs  a  cams. 

SuBRTH  SiAalOf  a  term  ufed  by  the  Arabian  writers  to 
cxprefs  a  coma  vigiL 

SUBHAVATI,  in  Hmd9o  Mythology,  the  name  of  the 
court  or  terreftriaL  paradtfe  of  the  Hindoo  Neptune,  who 
is  called  Vanma\  which  fee*  It  is  defcribed  in  the  Pu- 
rana  as  fituated  far  in  the  weft  $  Varuna  being  guardian  of 
that  region  k 

SUBIACO,  in  Ge$ffraphyy  a  town  of  the  Campagpia  di 
Roma ;  28  miles  E.  of  Rome. 

SUBI ANO,  a  town  of  Etruria ;  7  miles  N.  of  Arezzo. 

SUBJECT,  SuBOiTUS,  a  perfon  under  the  rule  and 
dominion  of  a  fovereign  prince  or  ftate* 

Of  fubjefts,  fome  are  fo  by  buth,  others  become  fo  by 
a6U  of  naturalization* 

Anciently  the  lords  called,  abufively,  thofe  who  held 
lands  or  fees  of  them,  or  owed  them  any  homage,  their 
fubjefks. 

Subject,  SuhfeSumf  is  alfo  ufed  for  the  matter  of  an 
art  or  fcience,  or  that  which  it  confiders,  or  on  which  it 
is  employed.  Thus,  the  human  body  is  a  fubjeft  of  Riedicine. 

In  this  fenfe  anatomifts  call  the  bodv  they  are  di&dting, 
and  upon  which  they  read  ledures,  their  fubje6l:. 

The  fubjeft  of  logric  is  thinking,  or  reafoning  ;  but  more 
particularly  in  a  fyliogifin,  one  of  the  terms  of  a  propofition 
is  called  theJiUffefff  and  the  other  the  aUrihiU* 

In  poetry,  the  fubjed  is  the  matter  treated  of,  or  the 
event  related,  or  fet  to  view,  and  enriched  with  ornaments. 

SuBJBCT  alfo  denotes  the  fubftance  or  Eiatter  to  which 
an  accident  is  added. 

It  is  a  maxim,  that  two  contraries  can  never  fubfift  in  the 
fame  fubje6^. 

&UBJBCT,  in  Mufic^  a  feries  of  notes  at  the  beginning  of 
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a  movement  in  the  principal  part,  which  (enrea  as  a  text  or 
theme,  and  which  fliould  not  long  be  forgotten  ;  as  this  firft 
idea  (hould  give  birth  to  all  the  reft.  (See  Drsion.)  All 
the  other  parts  require  only  art  and  labour  in  filting  them 
up.  But  the  principal  melody  depetds  on  genius,  and  it  is 
that  alone  which  manifefts  invention*  The  principal  fub- 
je&s  in  mufic  produce  airs  of  nuny  kinds*  Canons,  fugues, 
and  imitations,  are  conftru^bd  on  a  few  bars,  and  often  on 
a  few  notes,  which  are  repeated  after  each  other  in  the  (everal 
parts,  from  the  be^nning  to  the  end  of  the  movement ;  in 
canons,  rigoroufly  in  thefame  intervals ;  in  free  fugee,  rigo- 
roufly  only  at  the  beginning,  in  the  anfwers ;  and  imitations 
may  be  made  in  any  mtervus  of  notes  that  rensind  us  of  the 
paffage  to  be  imitated* 

In  writing  upon  canto  fermo,  and  in  elaborate  counter- 
point, the  parts  are  frequently  changed,  and  the  fnbjeft,  or 
canto  fermo,  fometimes  given  to  one  part  and  fometimes  to  an- 
other :  this  is  called  thMe  cmmUrfwa.  (See  Countxrfqiiit.) 
Thefe  are  very  artful  exercifes  for  young  contrapuntifta*  But 
the  time  for  gaining  £uiie  and  admiration  in  mufic  by  meie 
labour  is  over.  Imagination  has  taken  wing,  and  her  flights 
and  meanders,  if  accompanied  by  grace,  are  fure  to  be 
eagerly  followed  by  every  judge  ot  t&  art ;  as  thefe  flights, 
if  not  too  wild  and*  capnaous,  need  not  preclude  ioffeaaity 
and  contrivance  in  the  fubordinate  parts.  A  com  and 
barren  compofer,  after  having,  with  difficulty,  found  a  mean 
and  infipid  fubje^  only  tranfpofes  and  repeats  it  in  all  the 
warrantable  keys ;  but  a  great  mafter,  full  of  fite  and  ima- 
^ation,  without  fuffering  the  fubjed  to  be  forgotten,  gives 
It,  either  by  the  accompaniment,  or  by  fomeuttle  change 
or  grace,  a  new  countenance  every  time  ne  repeats  it*  And 
here  we  cannot  in  juftice  withhold  our  aduoirition  at  the 
ingenious  and  delightful  manner  in  which  Haydn  and 
Nfozart  adhere  to  the  fpirit  of  their  fubje^ks,  withont  dull 
and  monotonous  iteration. 

Subject,  in  the  JUsum.  To  keep  a  horfe  fubjeA,  is 
an  ezpreffion  relating  to  volts ;  iignifying  to  keep  the  croupe 
of  the  horfe  in  the  round,  fo  that  it  may  not  flip  out ;  tint 
he  nuiy  not  traverfe,  and  that  he  may  work  in  the  manege^ 
croupe  in,  marking  his  equal  times,  without  loi&ng  ma 
grround. 

SUBJECTION,  SuBJECTiO,  in  RbH^rk.     See  Ht- 

PBRBOLB. 

Subjection,  Cm/,  in  Law^    See  Civil  SuKeOkm. 

SUBJECTIVE  Part.    See  Part. 

SUBINFEUDATION,  in  Z^«r,was  where  the  inferior 
lords,  in  imitation  of  their  fuperiors»  began  to  carve  out 
and  grant  to  other  minuter  eftates  dian  their  own,  to  be 
held  of  themfelves,  and  were  fo  proceeding  downwards  in 
mfimiumy  till  the  fnperior  lords  obferved,  that  by  this 
method  of  fubbfeudation  they  loft  all  their  feodal  pr<mt«  of 
wardfhips,  marriages,  and  eftreats,  which  fiell  into  the  hands 
of  thefe  meihe  or  middle  lords,  who  were  the  immediate 
fuperiors  of  the  terre-tenant,  or  him  who  occupied  the 
land.  This  occafioned  the  ilatute  of  qma  emffwrti^  Bl* 
Com.  vol.  ii. 

SUBINTRANTES  Fbbrbs,  a  term  ufed  by  fome  ine- 
dical  writers  to  ezpreb  thofe  fevers  in  which  one  fit  beginn 
before  the  other  is  peHedly  worn  off. 

SUBITO,  ItaL  inunedmtely,  withont  lo(s  of  time  :  no 
voltifubitOf  turn  over  quick. 

SUBJUNCTIVE,  in  Grammar,  the  fourth  mood,  or 
manner  of  conjugating  verbs,  thus  cadled,  becaufe  ufoally 
fubjoined  to  fome  other  verb,  or  at  ieaft  to  fome  other  par- 
ticle, as,J^  /  /ofMsJ.*  timigi  tUs  were  true,  &c. 

The  Greek  is  almoft  the  only  language  that  properly  has 
any  fubjundive  mood;  thougn  the  French,  Spaniih,  and 

Italian^ 
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Italian.  liav«  tomt  Aow  of  it.    In  all  other  languages,  tlie  it  concerned  onljr  about  folid  fnbftancet.    There  is  aUb  »« 

ftme  InfleAiona  fenre  for  ^  optative  and  the  fubjun&i^  other  difference^  namely,  that  rarefaftion,  which  is  of  very 

moods :   for  which  reafon  the  fubjua&ive  mood  might  be  great  ufe  in  diftillation,  has  hardly  any  room  in  fublimation ; 

Intrenched  from  the   Latin,  and  thofe  other  grammars ;  for  the  fubftances  which  are  to  be  lubliiri^d,  being  folid,  «rr 

becaufe  they  are  not  the  different  ways  of  fignifyine,  which  incapable  of  rarefadion,  and  fo  it  is  only  impulfe  that  can 

nay  be  very  much  multiplied,  but  the  different  inflexions,  raife  them, 
that  conftitute  the  different  moods.     See  MooDb  However,  it  may  not  be  improper  to  inquire  a  little  more- 

SUBLAP3ARY,  or  Infralapsary,  in  Theology f  a  term  nicdy  into  the  reafon  of  fuch  a  divcrfity  in  the  elevation  of 

applied  to  fuch  as  hold  that  God,  having  forefeen  and  per-  bodies ;  why  fome  do  afcend  with  a  gentle  heat,  and  others 

mitted  the  fall  of  Adam,  and,  in  confequeace  of  it,  the  are  not^  to  oe  raifed  by  the  moft  venement  fire  %  and  fuch 

lofs  of  mankind,  i«folved  to  give  a  grace  fuffident  for  fal-  an  inquiry  will  more  properly  come  in  here,  becaufe  this 

vation  to  fome,  and  to  refufe  it  to  others.  head  contains  all  the  bufinefs  of  volatility  and  fixation. 

Sublapfarian  is  ufed  as  fynonimous  with  Infiralapfarian,  in        The  caufe  of  this  elevation  and  afcent  in  the  particles  of 

oppofition  to  Supralapfarian.  bodies,  is  to  be  afcribed  to  the  fire,  not  only  on  account 

'    SUBLICIUS  Pom,  in  Andeia  Topograthj^  one  of  the  of  inijpulfe,  but  of  another  property  the  fire  has,  namely, 

eiglit  bridges  over  the  Tiber  at  Rome.     This  was  the  firft  to  infinuate  itfelf  into  all  the  interftices  of  thefe  bodies,  and 

bndge  that  was  built  at  Rome:  it  was  conftruded  by  Ancus  thereby  break  the  cokefion  of  their  parts,  fo  that  at  laft 

Martius,  entirely  of  oak  ;  whence  Ovid  calls  it  Robomus.  they  become  divided  into  verv  fmall  parts,  if  not  into  the 

On  this  bridge  the  brave  Horatius  Codes  kept  at  bay  the  fmalleft  that  art  can  reduce  them  into. 
whole  army  of  the  Tufcans,  commanded  by  Porfenna  ;  and        Particles,  thus  feparated  and  divided,  lofe  much  of  their 

£rom  hence  alfo  the  dead  body  of  Heliogabalus  was  thrown  gravity.     For  the  gravity  of  the  fame  particle  decreafes 

into  the  Tiber.     It  crofliMl  the  Tiber  firom  the  foot  of  m  the  fame  proportion  as  the  cube  of  the  diameter  is 

mount  Aventsne,  to  the  fpot  here  called  fraia  MtHia,  and  leffened.  ^  Suppofe,  therefore,  a  body,  whofe  diameter  is  it ; 

led  towards  Etruria.     A  fudden  iaundation  broke  down  if,  then,  its  diameter  be  made  lefs  by  i,  vi».  ii,  the  gra« 

this  bridge,  in  lieu  of  which  the  prartor  Emilius  Lepidua  vity  of  that  body  will  be  only  9^,  or  thereabouts  ;  a  body, 

built  one  of  ftone ;  when  this  was  deiboyed  by  the  fwelling  therefore,  by  being  divided  into  very  minute  corpufcks, 

of  the  water,  the  emperor  Tiberius  conftrufted  another  of  becomes  eafy  to  be  fublimed. 

Hone  9  and  when  this  was  deftroyed  by  the  fame  means.        Add,  that  the  forface  of  the  body  decreafes  in  a  very 

the  emperor  Antoninus  Pius  built  a  new  one  of  marble,  different  manner  from  gravity,  only  as  the  fquare  of  the 

iDoie  lofty  than  the  former.     But  this  alfo  has  been  demo*  diameter  is  leffened.     Where  the  gravity  decreafes  in  fuch 

Kihed  by  the  overflovnng  of  the  Tiber,  fo  that  only  few  a  feries,  as  is  expreffed  by  the  numbers  1728,  1731,  1000, 

remaina  of  it  are  to  be  perceived,  near  the  banks  and  under  the  diminution  of  the  fuiface  will  obferve  this  proportion  ; 

the  water.  viz.  144,  121,  100;  and  when,  upon  reducing  the  diameter 

SUBLIMABLE  Bodibs,  a  term  ufed  by  fome  of  our  to  6,  the  gravity  becomes  lefs  ^an  2,  the  fi^ace  will  ftiU 

chemical  writers  to  ezprefs  fuch  fubftances  as  are  capable  amount  to  36. 
of  fublimation  in  a  dry  form.  How  much  this  cODtribtftes  to  a  quick  afcent,  wiH 

SUBLIMATE,  a  chemical  preparation,  the  bails  of  appear  from  the  fublimation  of  camphor,    benzoin,   and 

which  is  mercury  or  quickiilver.     See  Mbrcory.  arfenic  ;  whofe  particles,  aa  they  cohere  but  loofely,  are. 

In  makbg  corrofive  fublimate,  the  quickfiWer  is  extin-  for  that  reafon,  difiufed  into  a  larger  fur&ce  ;  upon  which 

goiflied  by  trituration  in  calcined  vitrioL     But  M.  Lemery  account  they  are  the  eafieft  to  be  fublimed  of  any :   nay,- 

obferves,  that  bole  armenic  and  potters'  day  are  cheaper,  thefe  folid  particles,  upon  account  of  their  furfece,  will 

and  eatinguifh  the  mercury  fooner.  fooner  afcend  than  many  fluids. 

It  has  oeen  faid,  that  to  try  whether  fublimate  has  been        So  flower  of  fulphur  rifes  fooner  than  oil,  not  only  th^n 

fophifticated  with  arfenic  or  not,  it  was  to  be  rubbed  with  that  of  vitriol,  but  any  other,  though  ever  fo  light. 
iah,  or  oil  of  tartar ;  and  that,  if  fophifticated,  it  would        By  this  contrivance  of  nature,  vrse.  that  the  gravity  of 

torn  black.     But  M.  Lemery  agrees  with  Barchufen  and  bodies  decreafes  in  a  triplicate,  but  their  furface  m  a  dupli- 

Bouldnc,  that  this  is  no  trial ;  for  the  fait  of  tartar  has  the  cate  proportion  of  their  diameters,  it  comes  to  pafs  that 

fame  efk€t  on  the  good  and  the  bad  fublimate.    Mem.  de  bodies,  which  have  a  very  different  gravity,  may  be  raifed 

PAcad.  des  Scicnc.  1704.  with  the  fame  force.     Thus  the  falts  of  animals,  as  of  hartf- 

Liver  of  fulphur  is  known  to  be  an  excellent  antidote  horn,  human  blood,  that  of  vipers,  &c.  being  compofed  of 

againft  the  poifonous  effefts  of  corroiive  fublimate.  Ice.  very  minute  corpufcles,  as  is  found  by  experience,  in  dif- 

See  Liver  rf  Suhhur,  and  Poison.  tilling  them,  do  eafily  afcend,  becaufe  the  furface  in  them 

Sublimate,  JBluet  a  preparation  of  mercury  with  fome  is  not  leffened  fo  much  as  gravity  is ;  and  the  falts  of  vege*- 

other  ingredients,  yielding  a  fine  blue  for  painting.    The'  tables,  as  of  tartar,  balfams,  &c.  which  are  of  a  more  clofe 

method  of  making  it  is  thus :  take  quickiilver,  two  parts,  texture,  by  reafon  of  their  larger  furfaces,  are  alfo  without 

fcwer  of  brimftone,  three  parts,  fal  ammoniac,  eight  parts  $  much  difficulty  raifed. 

grind  thefe  upon  a  porphyry,  and,  with  the  quickfilver.        The  corpufcles  alfo  of  minerals  and  metals,  though  very 

pat  them  into  a  long-necked  gkfs  veffel,  luted  at  bottom  ;  compad  and  heavy,  do,  in  fome  meafuie,  give  way  to  the 

pl^ce  it  in  a  fand-heaut,  and  when  the  moifture  is  afcended,  fire,  and  are  capable  of  being  fublimed.     in  all  thefe  in* 

yoa  will  have  a  fine  blue  fublimate  for  painting.     Neri^s  fiances,  the  breadth  of  the  furface,  which  expofes  the  par* 

Art  of  Glafs,  p.  164.  ticles  more  to  the  impetus  of  the  fire,  is  the  reafon  whj  they 

SUBLIMATION,  Sublimatio,  in  Ckemfiryy  an  ope-  are  raifed  with  as  muchr  eafe  as  if  their  gravity  had  been 

ration  by  winch  volatile  and  foUd  ftibftances  are  colleded  leffened  by  diminifliing  their  furface;   fo  that  particles^ 

and  obtained,  and  difiers  little  from  diftillation,  excepting  though  ever  fo  different  in  weight,  may  be  equally  raifed 

that,  in  difUllatioa  only  the  fluid  parts  of  bodies  are  raifed ;  by  the  fame  degree  of  heat,  if  the  proportion  of  their  gra-* 

bot  in  fublimation  the  folid  and  dry  ;  and  that  the  matter  yity  be  reciprocal  to  that  of  their  furfaces. 


to  be.diftilled  may  he  either  ttf  d  or  fluid  $  but  fublimatioB        Sublimation  is  employed  to  feparate  volat&  fubfbnces 
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lirom  others  wUcH  ire  fixed  or  lef8  volatfle^  to  combine  two 
▼olatile  mattersy  as  in  the  operation  of  the  fublimatea  of 
mercory,  and  to  collefk  fome  volatile  fubftances,  ae  (edative 
(alt,  fulphur,  and  all  the  preparations  called  flowers. 

The  apparatus  for  fublimation  is  very  fimple*  This  pro- 
cefs  is  condu£ted  fometimes  in  a  crucible,  with  a  cone  of 
paper  or  another  crucible  inverted  over  it,  in  which  the 
product  is  condenfed ;  and  as  in  this  cafe  it  is  light  and 
ijpongy,  it  was  formerly  named  "  flowers."  A  matrafs  or 
fmall  alembic  is  generally  fufficient  for  the  fublimation  of 
fmall  quantities  of  matter.  But  the  vefiels,  and  the  method 
of  managing  the  fire,  vary  according  to  the  nature  of  the 
matters  that  are  to  be  fublimed,  and  according  to  the  form 
which  the  fublimate  is  to  receive.  When  the  matters  to  be 
fublimed  are  volatile,  a  high  cucurbit,  to  which  is  adapted 
a  capital,  and  even  feveral  capitals  placed  one  upon  another, 
are  to  be  employed.  The  fublimation  is  performed  in  a 
fand-bath,  with  only  the  precife  degree  of  heat  requifite  to 
raife  the  fubilance  which  is  to  be  fublimed,  and  the  capitals 
are  to  be  guarded  as  much  as  poflible  from  heat. 

When  along  with  the  dry  matter,  which  is  to  be  colleAed 
in  thefe  fublimations,  a  certain  quantity  of  fome  liquor  is 
raifed,  as  in  the  fublimation  of  fedative  fait,  and  re£kifica- 
tion  of  volatile  concrete  alkalies,  a  paflage  and  a  receiver  for 
thefe  hqubrs  mud  be  provided,  which  is  conveniently  done 
by  ufing  the  ordinary  capital^  of  the  alembic,  furniflied  with 
a  beak  and  a  receiver. 

Some  fublimates  are  required  to  be  in  as  folid  and  com- 
pa^  mafies  as  their  nature  will  allow,  as  camphor,  fal  am- 
moniac, and  all  the  fublimates  of  mercury.  The  moil 
proper  veiTels  for  thefe  fublimations  are  bottles  or  matrafles, 
which  are  to  be  funk  more  or  lefs  deeply  in  fand,  according 
to  the  volatility  and  gravity  of  the  matters  that  are  to  be 
fublimed.  The  art  of  conducing  thefe  fublhnations  confifts 
in  applying  fuch  a  degree  of  heat,  or  in  fo  difpofing  the 
fand,  (Lf,  making  it.  cover  more  or  leCs  of  the  matrafs,) 
that  the  heat  in  the  upper  part  of  the  matrafs  fliall  be  fuf- 
ficient to  make  the  fublimate  adhere  to  the  glafs,  and  to 
give  it  fuch  a  degree  of  fufion  as  is  neceflary  to  render  it 
compad,  but  not  a  heat  fo  great  as  to  force  the  fublimate 
through  the  neck  of  the  matrafs,  and  dilfipate  it. 

Many  fubitances  may  be  reduced  into  flowers  and  fub- 
limed, which  cannot  be  fublimed  in  clofe  veflels,  but  require 
a  very  great  heat,  with  the  accefs  of  free  air,  and  even  the 
contad  of  coals :  fuch  as  moit  foots  or  flowers  of  metals, 
and  even  fome  faline  fubftances.  The  matters  from  which 
thefe  fublimates  are  feparated,  muft  be  placed  amone  burn- 
ing coals  in  open  air,  and  the  flowers  are  collefied  in  the 
chimney  of  the  furnace  in  which  the  operation  is  performed. 
This  procefs  in  called  fublimation  in  the  manner  of  Geber. 
Of  this  kind  of  fublimates  are  the  tutty,  calamine,  or  pom- 
pholix,  gathered  in  the  tops  of  furnaces  in  which  ores  are 
fmelted.  Macquer's  Did.  Chem.  Eng.  edit.  art.  Sui' 
Ismation. 

SUBLIME,  in  Dt/cour/e,  fomething  extraordinary  and 
furprifing,  which  (Irikes  the  foul,  and  makes  a  fentiment  or 
compoiition  raviih  and  tranfport. 

This  is  what  Longinus,  who  has  written  exprefsly  on  the 
fubjed,  means  by  fublime.  The  definition,  indeed,  is  not 
his,  but  M.  Boileau's;  for  the  author,  writing  his  book 
after  auoth^  of  Cecihus  on  the  fame  fubjed,  and  employing 
himfelf  almoii  wholly  in  (hewing  what  the  fublime  is,  de- 
dined  defining  i]t,  as  fuppofing  it  well  known. 

By  the  definition  it  may  appear,  that  the  fublime  is  a 
Tery  different  thing  from  what  the  orators  call  the  Subtinu 
Styli:  ;  which  fee.     See  alfo  Sublimity. 
SuEi.UA£  Geomafy.    See  G^omstry. 


SUBLIMING  P0T8.    See  Aludxls. 

SUBLIMIS,  in  Jinatomyt  the  name  of  a  mufcle  in  tlkr 
fore-arm,  which  bends  the  middle  joints  of  the  fingers* 
See  Flkxor. 

The  flexor  brevis  digitorum  pedis  in  the  foot,  which  bends 
the  correfponding  joints  of  the  toes,  has  fometimes  been  de« 
fignated  by  the  lame  epithet.     See  Flexor. 

SUBLIMITY,  a  term  applicable  to  external  objedsy 
and  alfo  to  difcourfe  or  writing,,  and  nearly  fynonimous  with 
grandeur^  or,  if  there  be  any  diftin^ion  between  them,  it 
arifes  from  fublimity's  expremng  grandeur  in  its  higheft  de- 
gree.    The  precife  impreflion  occafioned  by  the  view  of 
ffreat  and  fublime  obje6is  is  more  eafily  conceived  than  de- 
fcribed.     It  produces  a  fort  of  internal  elevation  and  expan- 
fion,  raifing  the  mind  much  above  its  ordinary  ftate,  and 
filling  it  with  a  degree  of  wonder  and  afloniihment,  not 
eafily  exprefled.     The  emotion  is  delightful,  but  ferioiu^ 
accompanied,  at  its  height,  with  a  degree  of  awfulnefs  and 
folemnity,  approaching  to  feverity  ;  and  very  diftingiuAiable 
firom  the  more  gay  and  briflc  emotion  excited  by  beautifiEd 
obje6ks.     The  fimpleft  form  of  external  grandeur  appears  in 
the  vafl  and  boundlefs  profpe6la  prefented  to  us  by  nature  ; 
fuch  as  wide  extended  plains,  to  which  the  eye  can  perceive 
no  limits ;  the  firmament  of  heaven ;  or  the  interminable 
expanfe  of  the  ocean.     Accordingly,  amplitude  of  exteat» 
more  efpecially  with  regard  to  height  or  depth,  is  tteoeflTary 
to  grandeur.     Any  obje£k  becomes  fublime  by  depriving  it 
of  all  bounds;  and  hence  infinite  fpace,  endlefs  Qomben» 
and  eternal  duration,  fill  the  mind  with  great  ideas,     fivt 
amplitude  of  extent  is  not  the  only  foundation  of  fublimity, 
becaufe  obje£is  that  have  no  relation  to  fpace  appear  fub- 
lime ;  fuch,  e>  g.  is  great  loudnefs  of  found.     The  burfl  of 
thunder  or  of  cannon,  the  roaring  of  winds,  the  fouud  of 
vait  catarafls  of  water,  and  the  fliouting  of  multitudes,  sre 
all  inconteltibly  grand  objeds.     Thus,  <<  I  heard  the  ▼oke 
of  a  great  multitude,  as  the  found  of  many  waters,  and  of 
mighty  thunderings,   faying  Allelujah."     Hence  we  may 
oblerve  in  general,  that  great  power  and  force  exerted  al- 
ways raife  fublime  ideas,    and  fumiih   perhaps  the  moft 
copious  fource  of  fuch  ideas.     We  may  add,  that  all  ideas 
of  the  folemn  and  awful  kind,  and  even  bordering  on  the 
terrible,  tend  very  much  to  aifift  the  fublime ;  fuch  as  dark- 
nefs,  folitude,  and  filence.     Hence,  night-fcenes  are  com- 
monly the  mofl:  fublime.     Darknefs  is  very  commonly  ufed 
for  adding  fublimity  to  all  our  ideas  of  the  Deity.     1*hiis 
the  Pfalmift  adopts  the  term :  *<  He  maketh  darknefs  his 
pavihon;   he  dwelleth  in  the  thick  cloud."     So  Milt«a, 
book  ii.  263. 

«  How  oft,  amidft 

Thick  clouds  and  dark,  does  Heaven's  all-ruling  Sii% 
Chufe  to  refide,  his  glory  unobfcured. 
And,  with  the  majeny  of  darknefs/  round 
Circles  his  throne." 

Virgil  has  alfo,  with  great  art,  introduced  all  the  ideas 
of  filence,  vacuity,  and  darknefs,  when  he  is  ictrodociii^ 
his  hero  to  the  inKrnal  regions,  and  difclofing  the  fecrets  of 
the  great  deep :  * 

,  <<  Dii  quibus  imperium  ell  animarum,  umbrgeque  filent^^ 
&c.  &c." 

<<  Ye  fubterranesm  gods,  whofe  awfal  fway 
The  gliding  gho&ft  and  filent  fliades  obey : 
O  Chaos,  hear !  and  Phlegethon  profound  I 
Whofe  folemn  empire  ftretches  wide  around  I 
Give  me,  ye  great  tremendous  powers  J  to  tell 
Of  fcenes  and  wonders  in  the  depths  of  Hell ; 


SUBLIMITY. 


Give  me  your  wei^htr  fecfeta  to  difplay, 
Ttotti  thofe  black  reauM  of  darknefs  to  the  day. 


Pitt. 


<'  Obfcure  they  went ;  through  dreary  (hades,  that  led 
Along  the  wafte  dominion!  of  the  dead ; 
Ab  wander  travellers  in  woods  by  night, 
By  the  moon's  doubtful  and  malignant  light.'' 

Dryden. 

Obfcurity  is  not  unfavourable  to  the  fublime ;  for  though 
it  render  the  objed  indiltmd,  the  i:npreflion,  however,  may 
be  great ;  the  imagination  being  ftrongly  affe6ied  by  objeds 
of  which  we  have  no  clear  conception.  Thvs  we  lee,  that 
almoft  all  the  defcriptions  that  are  given  us  of  the  appear- 
ances of  fupematural  beings  carry  fome  fublimity,  though 
the  conceptions  they  afford  us  be  confufed  and  indiilind. 
This  fublimity  arifes  from  the  ideas,  which  they  always 
convey,  of  fuperior  power  and  might,  joined  with  an  awful 
obfcurity.  (See  Job,  iv.  ic.)  Thus  alfo,  the  ^idure 
which  Lucretius  has  drawn  of  the  dominion  o£  fuperftition 
over  mankind,  reprefenting  it  as  a  portentous  fpeare  fhew- 
iog  its  head  from  the  clouds,  and  difmaying  the  whole 
human  race  with  its  coyntenance,  together  with  the  magna- 
nimity of  Epicurus  in  railing  himfelf  up  againft  it,  carries  all 
the  grandeur  of  a  fublime,  obfcure,  and  awful  image : 

**  Humana  ante  oculos  fosde  cum  vita  jaceret 
In  terrifi,  opprefla  gravi  Tub  reUgione, 

Suse  caput  a  coeli  reeionibus  oftendebat, 
orribili  fuper  afpeau  mortalibus  inftans, 
Primum  Graius  homo  mortales  toUere  contra 
£it  oculos  aufus." Lib.  i. 

f 

In  general,  all  objeAs  that  are  greatly  raifed  above  us, 
or  far  removed  from  us,  either  in  fpace  or  in  time,  are  apt 
to  ftrike  us  as  great.  Moreover,  diforder,  as  well  as  ob- 
Icurity,  is  very  compatible  with  grandeur,  and  even  fre- 
<}uently  heightens  it.  Few  things  that  are  flri£lly  regular 
and  methodical  appear  fublime.  In  the  feeble  attempts 
"which  human  art  can  make  towards  producing  >)rand  ob- 
jeds,  greatnefs  of  dimenfions  always  conflitutes  a  principal 
part.  Nopile  of  building  can  convey  any  idea  of  fublimity, 
unlefs  it  be  ample  and  lofty.  Thus,  a  Gothic  cathedral 
raifes  ideas  of  grandeur  in  our  minds,  by  its  (ize,  its  height, 
its  awful  obfcurity,  its  (Irength,  its  antiquity,  and  its  dura- 
bility. 

The  author,  whofe  obfervations  on  this  fubje6l  we  are 
now  citing,  mentions  another  clafs  of  fublime  objcds,  which 
nay  be  called  the  moral,  or  fentimental  fubhme;  arifmg 
firom  certain  exertions  of  the  human  mind,  from  certain 
affedions  and  afkions  of  our  fellow  creatures.  Thefe  may 
be  referred  to  that  clafs,  which  is  diftinguifhed  by  the  ap- 
pelbtion  of  magnanimity  or  heroifm  ;  and  they  produce  an 
effe6i  very  iimilar  to  that  which  is  produced  by  the  view  of 
|rrand  objedts  in  nature ;  filling  the  mind  with  admiration, 
and  elevating  it  above  itfelf.  Of  this  fentimental  fublime, 
ive  are  furniihed  with  inilances  in  the  famous  conteH  be- 
tween the  Horatii  and  the  Curiatii  (fee  Curiatii)  ;  in  the 
cafe  of  Porus  and  Alexander  and  alfo  of  Cxfar,  mentioned 
under  the  article  Sublime  Stylb.  High  virtue  is  the  moft 
natural  and  fertile  fource  of  this  moral  fublimity.  It 
has  been  a  fubje^  of  enquiry,  whether  there  be  any  one 
fimdamental  quality  in  which  all  the  different  objedls  above- 
mentioned,  and  others  of  a  like  kind,  agree,  and  which  is 
the  caufe  of  their  producing  an  emotion  of  the  fame  nature 
in  our  minds  I  The  ingenious  author  of  <<  A  Philofophical 
Boquiry  into  the  Origin  of  our  Ideas  of  the  Sublime  and 


Beautiful,"  has  propofed  a  formal  theory  for  the  foltttion 
of  this  queftion.  According  to  Mr.  Burke,  terror  is  the 
fource  of  the  fublime,  and,  in  his  opinion,  no  objedis  have 
this  character  but  fuch  as  produce  imprcffions  of  pain 
and  danger.  But  Dr.  Blair  thinks,  that,  although  many 
terrible  obje6ls  are  highly  fublime,  the  author  now  mentioned 
has  ftretched  his  theory  too  far,  when  he  reprefents  the  fub- 
lime as  confiding  wholly  in  modes  of  danger,  or  of  pain* 
For  the  proper  fenfation  of  fublimity  appears  to  be  yery 
diftinguifhable  from  the  fenfation  of  either  of  thefe ;  and 
on  feveral  occafions  to  be  entirely  feparated  from  them.  In 
many  grand  objeds,  there  is  no  coincidence  with  terror  at 
all ;  and  in  many  painful  and  terrible  obje^s,  there  is  uo 
fort  of  grandeur.  Dr.  Blair  inclines  to  think,  that  mighty 
force  or  power,  whether  accompanied  with  terror  or  not, 
whether  employed  in  proteding,  or  in  alarming  us,  has  a 
better  title  than  any  thing  that  has  yet  been  mentioned  to 
be  the  fundamental  quality  of  the  fublime,  as  no  fublime 
objefl  occurs  to  him,  into  the  idea  of  which  power,  ftrength, 
and  force,  either  enter  indiredly,  or  are  not,  at  lead,  inti* 
mately  affbciated  with  the  idea,  by  leading  our  thoughts  to 
fome  aftonifhing  power,  as  concerned  in  the  produdion  of 
the  obje^i. 

Before  we  clofe  our  account  of  fublimity,  as  it  refpe&s 
external  objedis  and  mental  or  moral  qualities,  we  (haU  be- 
flow  a  few  words  on  the  difference  between  fublimity  and 
beauty.  The  pleafure  afforded  by  the  contemplation  of 
beauty  appears  to  be  a  pure  and  unmixed  pleafure,  but  it 
is  lefs  viyid  than  that  which  is  produced  by  the  fublime. 
For  as  the  latter  often  borders  upon  terror,  it  requires 
a  greater  exertion,  and  produces  a  ilronger,  though  lefs 
durable  fenfation,  than  the  beautiful.  The  fubhme  alfo 
differs  from  the  beautiful,  in  being  only  converfant  with 
great  objedis ;  and  it  differs  from  the  pathetic,  in  affording 
a  more  tranquil  pleafure. 

Sublimity  in  difcourfe  or  writing,  underitood  in  its  moft 
ex  ten  five  fenfe,  is  not  merely  that  Fublimity  which  exhibits 
great  obje6ls  with  a  magnificent  difplay  of  imagery  and  dic- 
tion, but  that  force  of  compofition,  whatever  it  be,  which 
excites  the  paflions,  and  which  exprefles  ideas  at  once  with 
perfpicuity  and  elevation,  not  folicitous  whether  the  lan- 
guage be  plain  or  ornamented,  refined  or  familiar.  This  is 
the  fenfe  in  which  Longinus  ufes  the  word ;  and  he  points 
out  five  fources  of  this  fublimity ;  and  of  thefe,  as  we  have 
already  obferved  under  the  article  Sublime  Style,  Dr.  Blair 
allows  only  two  to  have  any  peculiar  relation  to  the  fub« 
lime.  The  fublime  confifls  either  in  language  or  fentiment^ 
or  more  frequently  in  an  union  of  both,  fince  they  recipro- 
cally afliil  each  other,  and  fince  there  is  a  neceffary  and  in- 
dill'oluble  coane6tion  between  them.  The  foundation  of  the 
fublime  in  compofition  mud  always  be  laid  in  the  nature  of 
the  objed  defcribed.  Befides,  the  obje£l  muil  not  only  be 
fublime  itfelf,  but  it  muA  be  fo  exhibited,  as  to  give  us  a 
clear  and  full  imprefiion  of  it.  For  this  purpofe,  it  mud  be 
defcribed  with  (Irength,  concifenefs,  and  fimplicity.  It  is 
obferved,  that  the  early  ages  of  the  world,  and  the  rude 
unimproved  date  of  fociety,  are  peculiarly  favourable  to  the 
ftrong  emotions  of  fublimity ;  in  fuch  circumftances  the 
genius  of  men  is  much  turned  to  admiration  and  ailonifli- 
ment.  Among  ancient  authors  we  are  the  moft  hkelv  to 
find  ftriking  inftances  of  the  fublime ;  and  more  of  thefe 
occur  in  the  facred  fcriptures  than  in  any  other  writings, 
ancient  or  modem.  In  the  preceding  part  of  this  article  we 
have  noticed  the  defcriptions  which  they  afford  us  of  the 
Deity;  defcriptions  that  are  wonderfully  noble,  both  on 
account  of  the  grandeur  of  the  objeft,  and  the  manner  of 

repre*. 


SUBLIMITY. 


«  He  fpokei  and  awfiil  bends  hit  lable  browt^ 
Shakes  his  ambrofial  curls,  and  gives  Uie  nodj 
The  ftamp  of  fate,  and  fandion  of  a  ffod. 
High  heaven  with  trembling  the  dread  ngnal  took. 
And  all  Olympus  to  its  centre  (hook/' 

Blank  verfe,  bj  its  boldnefs,  freedom,  and  vanety,  is 

much  more  farourable  than  rhyme  to  all:  kinds  of  fublime 

-  .  1  n  r    P^'^^'     Milton,  whofe  genius  led  him  eminently  to  the 

language,  we  refer  to  his  Ledures  on  the  Sacred  Poetry  of    fublime,  has  fiilly  proved  this  affertion.    The  whole  firft 

the  Hebrews.    "Homer  has  been  admired  in  aU  ages,  and    ^^  fe^ond  books  of  Paradife  Loft  are  continued  mftances 

of  it.  As  an  example,  we  may  cite  the  following  defcrip- 
tion  of  Satan,  after  his  fall,  appearing  at  the  head  of  the 
infernal  bofts : 


reprdintjng  it.  (See  Pfalm  xviti.  6,  ftc.  Habakkuk,  liL 
6. 10.  See  alfo  the  paffa^  cited  by  Lonsrinns  from  Mofes, 
Gen.  i.  3,  and  Ifaiaii,  xiv.  24.  27,  28.)  Under  this  head  we 
may  mention  another  paffage  in  Pf.  Ixv.  7,  **  God  ftilleth 
the  noife  of  the  feas,  the  noife  of  their  waves,  and  the  tu. 
mults  of  the  people.''  For  a  variety  of  other  paiTages  that 
occur  in  the  lacred  writings,  feleded  bv  the  learned  bifhop 
X^wth  as  fpecimens  of  lublimity  both  of  fentiment  and 


by  all  critics,  for  fublimity ;  much  of  which  he  owes  to  that 
native  and  unaffe^ked  fimplicity  which  chara^terifes  his  man- 
ner.    His  defcriptions  of  hofts  engaging ;  the  animation, 
the  fire,  and  rapidity,  which  he  throws  into  his  battles, 
prefent  to  every  reader  of  the  Iliad,  frequent  inftances  of 
fublime  writmg.     His  introdudien  of  the  gods  tends  often 
to  heighten,    in  a  high  degree,  the  majefty  of  his  war- 
like fcenes.     Hence  Longinus  beftows  fuch  high  and  juft 
commendations  on  that  paflage>  in  the  15th  book  of  the 
lUad,  where  Neptune,  when  preparing  to  iiTue  forth  into 
the  engagement,   is  defcribed  as  ftiwng^  the  mountains 
with  his  fteps,  and  driving  his  chariot  along  the  ocean. 
Minerva,  arming  herfelf  for  fight  in  the  5th  book ;  and 
Apollo,  in  the  15th,  leading  on  the  Trojans,  and  flafli- 
ing  terror  with  his  segis  on  the  face  of  the  (xreeks,  are  fimi- 
lar  inftances  of  great  fublimity  added  to  the  defcription  of 
battles,  hj  the  appearances  of  thofe  celeftial  beings.     In  the 
2oth  booK,  where  all  the  rods  take  part  in  the  engagenient, 
according  as  they  feverwy  favour  either  the  Grecians, 
or  die  Trojani,  the  poet's  genius  is  fignally  difplayed,  and 
the  defcription  rifes  into  the  moft  awful  magnificence.    All 
nature  is  reprefented  as  in  commotion ;  Jupiter  thunders  in 
the  heavens ;  Neptune  ftrikes  the  earth  with  his  trident ;  the 
fliips,  the  city,  and  the  mountains,  (hake ;  the  earth  trembles 
to  lU  centre ;  Pluto  ftarts  from  his  throne,  in  dread  left  the 
fecrets  of  the  infernal  regions  fliould  be  laid  open  to  the 
view  of  mortals/'    The  works  of  Offian  alfo  abound  with 
inftances  of  the  fublime.     From  the  various  examples  pro- 
duced by  Dr.  Blair  he  is  Juftified  in   maintaining,   that 
fimplicity,  as  oppofed  to  ftudEied  and  profufe  ornament,  and 
concifenefs,  as  oppofed  to  fuperfluous  expreflion,  are  effen- 
ttal  to  fublime  writing :  and  our  author  ftates  the  reafon  why 
a  defe6t  in  either  of  thefe  qualities  is  peculiarly  hurtful  to 
the  fublime.     The  emotion,  he  fays,  that  is  occafioned  in 
the  mind  by  fome  great  or  noble  objed,  raifes  it  confiderably 
above  its  ordinary  pitch,  and  produces  a  fort  of  enthufiafm, 
which  is  very  agreeable  while  it  lafts,  but  from  which  the 
nnnd  is  tending  every  moment  to  fall  down  into  its  ordinary 
fituation.     Wnen  an  author  has  brought  us,  or  is  attempt- 
ing to  bring  us,  into  this  ftate ;  if  he  multiplies  words  un« 
neceffarily,  if  he  decks  the  fublime  obje£l,  which  he  pre- 
fents  to  us,  round  and  round  with  ghttering  ornaments; 
nay,  if  he  throws  in  any  one  decoration  that  finks  in  the 
leaft  below  the  capital  image,  that  moment  he  alters  the 
key ;  he  relaxes  the  tenfion  of  the  mind ;  the  ftrength  of 
the  feeling  is  emafcnlated ;  the  beautiful  may  renoain,  but 
the  fublime  is  gone.     Hence  our  author  concludes,  that 
rhyme,  in  Englifh  verfe,  is  unfavourable  to  the  fublime,  if 
not  inconfiftent  with  it.     Homer's  defcription  of  the  nod 
of  Jupiter,  as  fhaking  the  heavens,  has  been  admired  in  all 
ages,  as  highly  fublime.     Literally  tranflated,  it  is  as  foL> 
lows :  **  He  fpoke,  and  bending  lus  fable  brows,  gave  the 
awful  nod ;  while  he  ihook  the  celeftial  locks  of  his  immor- 
tal head,  all  Olympus  was  ihaken.''   Mr.  Pope,  in  the  fub- 
joined  tranflation,  fpreads  out  the  image,  and  attempts  to 
beautify  it }  but^  io  realityt  weakens  it. 
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He,  above  the  reft. 


In  (hape  and  geftmre  proudly  eminent. 

Stood  like  a  tower :  nis  form  had  not  yet  loft 

All  her  original  brisrhtnefs,  nor  appeared 

Lefs  than  archangel  ruined  $  and  the  excefs 

Of  glory  obfcured :  As  when  the  fun,  new  rifen^ 

Looks  through  the  horizontal  mifty  air. 

Shorn  of  his  t>eam8 ;  or,  from  behmd,  the  moon. 

In  dim  eclipfe,  difaftrous  twih'ght  (beds 

On  half  the  nations,  and  with  fear  of  change 

Perplexes  monarchs.     Darken'd  fo,  yet  (hone 

Above  them  all  th'  arcliangel.''  ■ 

Befide  conci&nefs  and  fimplicity,  ftrength  is  another  e(^ 
fential  requifite  of  fublime  writing.  The  ftrength  ef  de- 
fcription arifes,  in  a  mat  meafure,  firom  a  fimfXe  concife- 
nefs; and  it  alfo  ftippofes  a  proper  choice  of  dream- 
fiances  in  the  defcription,  fo  as  to  exhibit  the  objed  in  its 
full  and  moft  ftriking  point  of  view.  A  ftorm,  or  tempdl, 
is  a  fublime  objed  in  nature ;  but  to  render  it  fublinie  in 
defcription,  it  muft  be  painted  with  fuch  circumftances  as 
fill  the  mind  with  great  and  awful  ideas ;  as  Virgil  has  done 
in  the  following  paflage  (Georg.  i.},  which  we  Ihall  give  in 
Dryden's  tranflation : 

« Ipfe  Pater,  &c.'» 

«  The  father  of  the  gods  his  glory  flironds. 
Involved  in  tempefts,  and  a  night  of  clouds : 
And  from  the  middle  darknefs  flafiiing  out. 
By  fits  he  deak  his  fiery  bolts  about. 
Earth  feels  the  nmtions  of  her  angry  God, 
Her  entrails  tremble,  and  her  mountains  nod 
And  flying  beafts  in  forefts  feek  abode. 
,  Deep  horror  feixes  every  human  breaft  ; 
Their  pride  is  humbled,  and  their  fears  coniieft : 
While  he,  horn  high  his  rolling  thunders  throws^ 
And  fires  the  mountains  with  repeated  blows ; 
The  rocks  are  firom  their  old  foundations  rent. 
The  winds  redouble,  and  the  rains  augment." 

Every  circumftance,  favs  l^lair,  in  this  noble  defcripticm^ 
is  the  produftion  of  an  imagination  heated  and  aftonilbed 
with  the  grandeur  of  the  objed.  The  proper  choice  of  or* 
cumftanoes  in  a  fublime  defcription  has  fuch  a  fbundation  in 
nature,  that  the  leaft  deviation  from  it  is  fatal.  This  is 
owing  to  the  nature  of  the  emotion  aimed  at  bv  fuUime  de- 
fcription, which  admits  of  no  mediocrity,  and  cannot  fah^ 
fift  m  a  middle  ftate,  but  muft  either  highly  tranfport  iin» 
or,  if  unfuccefsfttl  in  the  execution,  leave  us  jpwatly  £f- 
gufted,  and  difpleafed.  Thus,  when  kfiltoo,  in  his  battle 
of  the  angels,  defcribes  them  as  tearing  up  the  moniitaiiis» 
and  throwing  them  at  one  another ;  there  are,  in  his  de» 
fcription,  as  Mr.  Addifon  has  obferved,  no  drcumftanceB 
that  are  not  properly  fiiblime. 

«Fr- 
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^  From  tlicir  fbundatioos  looa'ning  to  and  frOi 
Ther  plucked  the  feated  hills,  with  all  their  load» 
Rocsst  waters,  woods ;  and  by  the  fliaggy  tops 
Uplifting,  bore  them  in  their  hands.** 

If  it  be  enquired,  what  are  the  proyr  fources  of  the 
fublime  ?  the  anfwer  is,  that  they  are  to  be  looked  for  every- 
where in  nature.  It  is  not  by  hunting  after  tropes,  and 
figures,  and  rhetorical  ailiitances,  that  we  can  exped  to  pro- 
duce it.  It  mulL  come  unfought,  if  it  come  at  all ;  and  be 
the  natural  offspring  of  a  ftrong  imagination. 

**  Eft  Deus  in  nobis ;  agitante  calefdmus  illo/* 

In  judging  of  any  ftriking  beauty  in  compefition,  whe- 
ther It  is,  or  is  not,  to  be  referred  to  this  clafs,  we  muft 
mttend  to  the  nature  of  the  emotion  which  it  nrifes  $  and 
«nly,  if  It  be  «f  that  devating,  folemn,  and  awful  kind, 
ivhich  diftinguiflies  this  feeling,  we  can  pronounce  it  fub- 
lime.  Hence  it  follows,  that  it  is  an  emotion  which  can 
never  be  long  protraded.  The  utmoft  we  can  exped  is, 
that  this  fire  of  imagination  (hould  fometimes  flafli  upon  us 
like  lightning  from  heaven,  and  then  difappear.  In  Homer 
and  Milton,  this  effulgence  of  ffenius  breaks  forth  more 
firequently,  and  with  greater  luftre  than  in  mod  authors. 
Shakfpeare  alio  rifes  often  into  the  true  fublime.  But  no 
author  is  fublime  throughout*  In  a  limited  fenfe,  however, 
there  are  ibme,  who  merit  the  name  of  continued  fublime 
writers ;  and  in  this  dafs  we  may  juftly  place  Demofthenes 
and  Plato.  In  all  good  writing,  the  fuUime  lies  in  the 
thought,  not  in  the  words ;  and  when  the  thought  is  truly 
noble,  it  will,  for  the  mott  part,  clothe  itfelf  in  a  native 
dignity  of  language.  The  main  fecret  of  being  fublime  is 
to  fay  great  thmgs  in  few  and  plain  words.  The  moft  fub- 
lime  authors  are  the  fimpleft  in  their  ftyle.  If  a  writer  af- 
§eAa  a  more  than  ordinary  pomp  and  parade  of  words,  and 
endeavours  to  magnify  his  fubje^  by  epithets,  you  may  im- 
mediately fufpe£k,  that,  feeble  in  fentiment,  he  is  ftudying 
to  fuppoit  himfelf  by  mere  exprelfion.     See  SuhRme  Style. 

SUBLINGUAL,  in  Anaiomy^  a  branch  of  the  lingual 
artery.  (See  Artery.)— Alfo,  one  of  the  falivary  ghmds. 
See  Deglutition. 

Sublingual  Feins.    See  Ranini. 

SUBLUXATIO,  in  Surgery^  a  violent  fprain ;  alfo,  an 
incomplete  diflocation. 

SUBMARINE  Navigation.     See  Suhnarine  Navi- 

OATIOIf. 

SUBMERSION,  Submersio.     See  Drowning. 

SUBMULTIPLE,  in  Geometn,  Uc.  A  fubmultiple 
number,  or  quantity,  is  that  which  is  contained  a  certain 
number  of  times  in  another,  and  which,  therefore,  repeated 
a  certain  number  of  times,  becomes  eza^lly  equal  to  it. 

Thus,  3  is  a  fubmultiple  of  21.  In  which  fenfe  a  fab- 
multiple  coincides  with  an  aUquot  part. 

Submultiplb  Ratiof  is  that  between  the  quantity  con- 
tained, and  the  quantity  containing.  Thus,  the  ratio  of  3 
to  31  is  fubmultiple. 

In  both  cafes,  fubmultiple  is  the  reverfe  of  multiple: 
aif  e.^'  being  a  ipohiple  of  3,  and  the  ratio  of  21  to  3 
a  multiple  ratio. 

Submultiplb  S^ubfuperpartkular.  7  q„  p  .  _„ 

Submultiplb  SMiperbipartUni.  J  ^^  ^^^^^' 

SUBNORMAL/or  Subperpendicular,  in  Geometry^ 
a  Hne  which  determines  the  point  in  the  axis  of  a  curve, 
nrhere  a  normal  or  perpendicular,  raifed  from  the  point  of 
eontaft  of  a  tangent  to  the  curve,  cuts  the  axis. 

Or,  the  fubnormal  if  a  line,  which  determines  the  point 
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in  wluch  the  axis  is  cut  by  a  line  falling  perpendicularly  on 
the  tangent  in  the  point  of  contad. 

Thus,  TM  (Plate  XV.  Gemttryffg.  B.)  being  a  tan- 
gent  to  a  curve  in  M  s  and  M  R  a  normal  or  perpendicular 
to  the  tangent;  the  line  PR,  intercepted  between  the 
femiordmate  PM  and  the  nonnal  M  R,  is  called  the  fub* 
normal. 

Hence,  i.  In  a  parabola,  as  AM,  &c.  the  fubnonnal 
PR  is  to  the  Cemiordinate  PM,  as  PM  is  to  PTt  and  at 
MRtoTM. 

2.  In  the  parabola,  the  fubnonnal  P  R  is  fubduple  the 
parameter ;  and  conlequently  it  is  an  invariable  quantity : 

-    ^-,        PM-         PM-        ,    ,r       u 

for  P  R  =  — jT  =  ^^-p  =  (callmg  the  parameter  /) 


In  general,  the  fubnomial  may  be  found 


/x  AP  _   p^ 
2AP     "•    a* 

by  dividing  the  fquare  of  the  femiordinate  by  the  fub* 
tangent. 

SUBOCCIPITAL,  in  Anaiwmy^  the  pair  of  nerves 
which  pafs  out  between  the  occiput  and  atlas :  they  are  the 
tenth  pair  of  the  head  of  fome  anatomifts,  but  are  now 
ufually  called  the  firft  cervical  pair.     See  NbRVE. 

SUBORBITAR,  the  foramen  near  the  inferior  edge  of 
the  orbit,  and  the  artery  and  nerve  which  occupy  that  fora- 
men.    See  Cranium,  Artery,  and  Nervx. 

SUBORDINATED,  and  Subordinating  AffetAons. 
See  Affections. 

SUBORDINATION,  a  relative  term,  exoreffing  the 
degree  of  inferiority  between  one  thing  and  another. 

There  is  a  feries  of  fubordinations  running  throughout  all 
nature.  In  the  church  there  are  feveral  degrees  of  fubor- 
dination,  as  of  deacons  to  priefts,  prietts  to  prelates,  &c. 
The  like  are  obfcrvable  in  the  fecular  ftate,  in  offices  of  war, 
juftice,  &c.     And,  even 

In  the  fciences,  trigonometry  is  fubordinate  to  geometry : 
and  in  the  virtues,  abftinence  and  chaftity  are  fubordinate  to 
temperance :  in  mufic,  fome  call  the  plagal  tones  fubordi- 
nate tones. 

SUBORNATIO.    See  Rape  and  Ravishment. 

SUBORNATION*  Subornatio,  a  fecret  or  under- 
hand  preparing,  inftru6ling,  or  bringing  in  a  falfe  witnefs  ; 
or  corrupting  or  alluring  a  perfon  to  do  fuch  a  falfe  aft* 
Hence,  the  fubomation  of  perjury,  mentioned  in  the  aft 
of  general  pardon,  12  Car.  IL  c.  8.  is  the  alluring  or  dif- 
pofing  to  perjury. 

SUBPERPENDICULAR.    See  Subnormal. 

SUBPCENA,  in  Z^tv,  a  writ,  by  which  any  perfon* 
under  the  degree  of  peerage,  is  called  to  appear  in  chancery, 
in  cafes  where  the  consmon  law  hath  made  no  provifion. 
See  Suit. 

The  name  is  taken  firom  the  words  in  the  writ,  which 
charge  the  party  fummoned  to  appear  at  the  day  and  plaoe 
affig^ed,  fiipeaia  centum  Bbrarumf  on  the  penalty  of  a  hun- 
dred pounds. 

The  peers,  in  the  like  cafes,  are  called  by  the  lord  clum- 
cellor's  letter,  giving  notice  of  the  fuit  intended  againft 
them,  and  requiring  them  to  appear. 

The  writ  of  fubpoena,  returnable  into  the  court  of  chan- 
cery only,  was  devifed  by  John  Waltham,  bifhop  of  Salif- 
bury,  and  chancellor  to  king  Richard  II.,  by  a  drained 
interpretation  of  the  ftat.  Weftm.  a.  in  order  to  make  the 
feoffee  to  ufes  accountable  to  his  ce/hu  queuje;  which  pro- 
cefs  was  afterwards  extended  to  other  matters  wholly  deter- 
minable at  the  common  law,  upon  falfe  and  fi^tious^  fug- 
geftions ;  for  which,  therefore,  the  chanceUonhimfelf  is,  by 

7  Ric. 
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7  Ric.  II.  c.  6.  direAed  to  give  damajarcs  to  the  parties 
unjuttly  aggrieved.  In  the  reigns  of  Henry  IV.  and  V. 
the  commons  were  repeatedly  urgent  t«  have  the  writ  of 
fubpoena  entirely  fiipprefTedy  as* a  novelty  devifed  by  the 
fubtlety  of  chancellor  Walthara,  againft  the  form  of  the 
common  law  5  but  though  Henry  IV.  gave  a  palliating 
anfwer  to  their  petitions,  and  a^ually  paffed  the  ftatute 
4  Hen.  IV.  c.  2j.  by  which  judgments  at  law  are  declared 
irrevocable,  ualels  by  attaint  or  writ  of  error,  yet  his  fon 
put  a  negative  at  once  upon  their  whole  proceeding  5  and, 
in  Edward  IV.'s  time,  the  procefs  by  bfll  and  fubpoena 
was  become  the  daily  practice  of  the  court.  Bl.  Com. 
book  iti. 

There  is  alfo  a  fvhpana  ad  tefttficandum^  for  fummoning 
of  witnefles  in  other  courts,  as  well  as  in  chancery*  See 
Evidence. 

The  fubpana  duces  tecum,  is  a  writ  of  procefs  of  the  fame 
kind  with  the  preceding,  including  a  caufe  of  requiiition, 
for  the  veitnefs  to  bring  and  produce  books  and  papers,  &c. 
in  his  hands,  belonging  to  the  parties,  or  fuch  in  which 
they  are  interefted. 

There  is  alfo  a  fubpoena  in  the  exchequer,  as  well  in  the 
court  of  equity  there,  as  in  the  office  of  pleas. 

SUBPRINCIPALIS,  in  fome  Latin  writers  of  Mufic, 
it  ufed  for  the  note  or  chord  called  by  the  Greeks  va^vxaHnf 
par-bypate. 

SITBPURGATION,  Subpuroatio,  a  word  ufed  by 
fome  writers  to  exprefs  a  grentle  purgation. 

SUBREGUA,  in  Geography^  a  town  of  Naples,  m 
Abruzzo  Ultra ;  18  miles  £.  of  Aquila. 

SUBREPTION,  SuBREPTio,  tovmtd.  itom  fuh,  uruUn 
and  repo,  I  creeps  the  aft  of  obtaining  a  favour  from  a  fu- 
perior  by  furpnze,  or  a  falfe  reprefentation. 

Subreption  differs  from  ^brepAon,  in  that  the  latter  de- 
notes a  falfe  expreffion  of  the  quality  of  a  thing,  or  fa6^,  &c. 
And  fubreption,  a  want  of  expreffion,  or  a  fraudulent 
reticency  or  concealment  of  a  thing,  which  would  have  ren- 
dered the  obtaining  of  the  favour  more  difficult*     See  Ob- 

REPTITIOUS. 

SUBREPTITIOUS,  or  Surreptitious,  a  term  ap- 
plied to  a  letter,  licence,  patent,  or  other  ad,  fraudulently 
obtained  of  a  fuperior,  by  concealing  fome  truth,  which, 
had  it  been  known,  would  have  prevented  the  conceffion  or 
grant. 

The  benefit  of  letters,  licences,  &c.  is  forfeited,  when 
they  are  found  contrary  to  the  information  given;  they 
being  then  reputed  fubreptitious. 

Papal  bulls  and  fignatures  are  null  and  fubreptitious, 
when  the  true  flate  of  the  benefice,  the  manner  of  the  va- 
cancy, and  other  neceifary  matters,  are  not  juftly  and  pro- 
perly fignified  to  the  pope. 

SUBROGATION,  or  Surrogation,  in  the  CWd 
Law,  the  a6t  of  fubiiituting  a  perfon  in  the  place,  and  en- 
titling him  to  the  rights  of  another. 

In  its  general  fenfe,  fubrogation  implies  a  fucceffion  of 
any  kind,  whether  of  a  perfon  to  a  perfon,  or  of  a  perfon 
to  a  thing. 

There  are  two  kinds  of  fubrogation  %  the  one  cMventional, 
the  other  lejiaL 

Subrogation,  Conventional^  is  a  contr^ft  by  which  a 
credftor  transfers  his  debt,  with  all  its  appurtenances,  to  the 
profit  of  a  third  perfon. 

Subrogation,  LegaU  is  that  which  the  law  makes  in 
favour  of  a  perfon,  who  difcharges  an  antecedent  creditor ; 
in  which  cafe,  there  is  a  le? al  tranflation  of  all  rights  of  the 
andent  creditpr  to  the  perfon  of  the  new  one. 
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This  the  civilians  more  ufually  call  Jueceffwnf  a»  being 
wholly  the  work  of  the  law  j  and  to  didinguifh  it  from  the 
conventional  fubrogation,  which  they  alfo  call  cej^Son. 

The  verb  is  formed  from  the  Latin,  fuhrogatto^  of  the 
verb  rogare,  which,  among  the  ancient  Romans,  fignified 
/•  q/ky  to  interrogate;  whence  it  was  that  they  called  the 
laws  themfelves  rogatlonesy  in  regard  the  people  made  them, 
upon  being  afked  by  the  magidrates. 

And,  as  laws  made  by  the  people  could  not  be  changed 
without  their  confent,  and  without  being  alked  anew ;  if 
they  thought  good  to  have  the  law  wholly  aboliihed»  Ux 
ahrogahatur;  ifonly  a  part  of  it  were  to  be  abolifhed,  kx 
derogabatur  ;  and  if  any  claufe  or  amendment  were  added  to 
it,  lex  fubrogabatur. 

The  new  magiftrates  were  alfo  fubrogated  in  the  place  of 
the  old  ones;  for,  during  the  time  of  the  republic,  no 
magiflrate  could  be,  but  by  confent  of  the  people,  nor  of 
confequence  but  by  law,  fince  whatever  the  people  thought 
good  was  law. 

This  is  what  occafioned  Salmafius  to  fay,  that  fiAngan 
and  fuMftuere  per  legemy  were  reciprocals. 

SUBSAGURi  in  Geography ,  a  town  of  Hindooftan,  ia 
Vifiapour ;   16  miles  S.  of  Huttany. 

SUBSCAPULAR,  in  Anatomy,  the  large  branch  of 
the  axillary  artery,  which  arifes  near  the  lower  margin  of 
the  fcapula.     See  Artery. 

SUBSCRIPTION,  the  fignature  put  at  thebottcnn  of 
a  letter,  writing,  or  inflrument. 

In  church  hiftory  we  meet  with  inflances  of  fubfcriptioDt 
in  the  life  of  Ignatius,  written  with  the  blood  of  Jefiu. 
Nicetus,  fpeaking  of  the  fubfcripttons  made  at  the  council^ 
in  which  that  patriarch  was  depol'ed,  fays,  they  fubfcribeds 
not  with  common  ink,  but,  what  ftrikes  a  man  with  horror, 
with  a  pen  dipped  in  the  blood  of  Chrid.  The  hiftoriaa 
Theophanes  tells  us,  that  pope  Theodore  mixed  the  blood 
of  Chrift  with  ink,  in  which  he  wrote  the  depofition  of 
Pyrrhus. 

Subscription,  in  the  Englijb  Commerce,  is  ufed  ibr  the 
ihare  or  intereffc  which  particular  perfons  take  in  a  poblic 
ftock,  or  a  trading  company,  by  writing  their  names,  and 
the  (hares  they  require,  in  the  books  or  regifters  of  it. 

The  Frencn  have  likewife  adopted  the  word  fubfVxip. 
tion,  ufing  it  in  fpeaking  of  the  aftioos  of  their  IndKa 
company. 

A  fubfcrittion  differs  from  an  aSion^  in  that  the  firfl  ic 
properly  only  an  a6iion  begun,  or  an  engagement,  by  mak^ 
ing  the  firft  payment  to  acquit  the  reft  m  the  time  limited  ; 
and  that  the  other  is  the  whole  ,a6Uon,  performed  in  all  ita 
parts. 

Subscription,  in  the  Commerce  of  Booh,  fignifiea  an  ea* 
gagement  to  take  a  certain  number  of  copies  of  a  book 
going  to  be  printed;  and  a  reciprocal  obligration  of  the 
bookfeller  or  publifher  to  deliver  the  (aid  copies  on  certain 
terms.  The  ufual  conditions  of  thefe  fubfcriptions  are,  cm 
the  part  of  the'  bookfeller,  to  afford  the  books  cheaper  ta 
a  fubfcriber  than  to  another,  by  one-third  or  one-foorth  of 
the  price ;  and  oa  the  part  of  the  latter,  to  advance  lialf 
the  money  in  hand,  and  to  pay  the  reft  on  the  delivery  of 
the  copies  ;  an  agreement  equally  advantageous  to  the  one 
and  the  other,  as  the  bookfeller  is,  by  this  means,  fomilhed 
with  money  to  carry  on  works,  which  would  etherwife  be 
above  his  ftock  ;  and  the  fubfcriber  receivei»  as  it  werct  in* 
tereft  for  his  money,  by  the  moderate  price  the  book  ftandn 
him  io. 

Subfcriptions  had  their  rife  in  £ngland«  and  it  is  but 
lately  that  they  have  got  }ato  other  eouBtrict •    Ther 

firft 
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firft  fet  on  foot  in  the  middle  of  the  laft  c^ntnryt  for  the 
printing  of  Walton's  Polyglot  Bible«»  which  was  the  firft 
book  ever  printed  by  way  of  fubfcription. 

From  England  they  pafled  a  few  years  ago  into  H^land^ 
and  they  have  been  fince  introduced  into  France, 

In  England  they  are  become  exceedingly  frequent ;  and 
their  frequency  has  rendered  them  liable  to  fome  abufes, 
which  begin  to  difcredit  them. 

Subscription  to  jirtiela  of  Faith  (fee  Abticles)  is  a 
written »  folemn  declaration  of  the  fubfcriber's  alTent,  and  is 

gorernedy  according  to  the  ftatement  of  archdeacon  Paley> 
y  the  fame  rule  of  interpretation  with  oaths ; — which  rule 
is  the   **  animus   tmponentis."      The  inquiry,   therefore, 
concerning  fubfcription  will  be,  **  quis  impofuit,  et  quo 
animo."     The  bimop  who  receives  the  fubfcription,  fays 
this  ingenious  writer,  is  not  the  impofer,  any  more  than  the 
cryer  of  a  court,  who  adminifters  the  oath  to  the  jury  and 
witnefles,  is  the  perfon  that  impofes  it ;  nor  confequently  is 
the  private  opinion  or  interpretation  of  the  biihop  of  any 
fifirnificatton  to  the  fubfcriber,  one  way  or  other.     The  com- 
pilers of  the  59  articles  are  not  to  be  confidered  as  the  im- 
pofers  of  fubfcription,  any  more  than  the  framer  or  drawer 
up  of  a  law  is  the  perfon  that  enads  it.     The  legiflature  of 
the  13th  Eliz.  is  the  impofer,  whofe  intention  the  fiibfcriber 
is  bound  to  fatisfy.     They  who  contend,  that  nothing  lefs 
can  juflify  fubfcription  to  the  39  articles,  than  the  adual 
belief  of  each  and  every  feparate  propofition  contained  in 
them,  muft  fuppofe,  that  the  legiflature  expeded  the  con- 
fent  of  io>ooo  men,  in  perpetual  fucceffion,  not  to  one  con- 
troverted propofition,  but  to  many  hundreds.     It  is  diffi- 
cult to  conceive  how  this  could  be  expeded  by  any,  who 
obferved  the  incurable  diverfity  of  human  opinion  upon  all 
fubjeds  fhort  of  demonitration.     If  the  authors  of  the 
law  did  not  intend  this,  what  did  they  intend  ?  Our  author 
replies  to  this  queftion,  that  they  intended  to  exclude  from 
offices  in  the  church,  i.  All  abettors  of  Popery;  2.  Ana* 
baptifts,  who  were  at  that  time  a  powerful  party  on  the 
continent ;    and  3.  The  Puritans,  who  were  hoilile  to  an 
epifcopal  conftitution ;  and  in  general  the  members  of  fuch 
leading  feds  or  foreign  eftabufliments,  as   threatened  to 
overthrow  our  own.     Whoever,  he  fays,  finds  himfelf  com- 
prehended within  thefe  defcriptions,  ought  not  to  fubfcribe. 
For  the  ^neral  reafons  upon  which  he  juftifies  the  impofi- 
tion  of  this  telt  on  the  teachers  of  religion,  we  refer  to  the 
article  Religion  ;  where  it  will  appear,  that  this  excellent 
writer  feems  to  intimate,  that  our  articles  of  faith  might  be 
converted  into  articles  of  peace,  and  acknowledges,  that 
f  ubfcriptions  perpetuate  the  profcription  of  feds  and  tenets, 
from  which  any  danger  has  long  ceafed  to  be  apprehended. 
The  cafes  in  which  fubfcription  to  the  39  articles  is  required 
arc,  thofe  of  clergy  officiating  in  the  church,  and  entitled 
to  its  preferments  and  emoluments,  and  of  fcboolmafters,  of 
young  men  in  the  univerfity  of  Oxford  at  the  time  of  their 
matriculation ;  and  at  Cambridge  all  degrees  in  arts,  law, 
phyfic,  mufic,  and  divinity,  are  guarded  by  fubfcription,  nor 
are  any  admitted  to  their  firft  degree  of  bachelor  of  arts 
without  a  bona  fide  fubfcription,  i.  e,  **  I,  A.B.,  do  de- 
clare that  I  am  bona  fide  a  member  of  the  church  of  Eng- 
land as  by  law  eftabliihed/*    We  muft  here,  however,  ob- 
ferve,  that  the  three  articles  contained  in  the  36th  canon, 
are  thofe  that  are  fubfcribed  at  Cambridge  for  a  bachelor  of 
divinity's  degree,  and  for  a  dodor's  in  any  faculty,  divinity, 
law,  or  phyfic.     They  include  all  the  39  articles,  and  are 
as  follow : 

I.  That  the  king's  majefty,  under  God,  is  the  only  fu- 
preme  governor  of  the  realm  and  all  other  his  highnefs's 
dominions  and  countries,  as  weU  in  fpiritual  or  ecckfiaftieal 
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thinjrt  or  caufes,  as  temporal,  and  that  no  foreign  prince« 
perfon,  prelate,  or  potentate  hath,  or  ought  to  have,  any 
jurifdidion,  ecclefiaftical  or  fpiritual,  within  his  majefty's 
faid  realms,  dominions,  and  countries. 

2.  That  the  book  of  common  prayer,  and  of  ordering  of 
bifhops,  priefts,  and  deacons,  containeth  nothing  in  it  con- 
trary to  the  word  of  God;  and  that  it  may  lawfully  be  ufed  ; 
and  that  he  himfelf  will  ufe  the  form  in  the  faid  book  pro- 
fcribed  in  public  prayer,  and  adminiftration  of  the  facra- 
ments,  and  no  other. 

3.  That  he  alloweth  the  book  of  articles,  agreed  upon 
by  the  archbifhops,  and  bifhops  of  both  prorinces,  and  the 
whole  clergy  in  the  convocation,  holden  at  London  in  the 
year  1562  ;  and  that  he  acknowledgeth  all,  and  every,  the 
articles  therein  contained  (being  in  number  39,  befides  the 
ratification)  to  be  agreeable  to  the  word  of  God. 

We  whofe  names  are  underwritten  do  willingly,  and  ese 
animo  fubfcribe  to  the  three  articles  before-ntentioned,  and 
to  all  things  in  them  contained.  Excerp.  e  Stat.  Acad. 
Cantab,  p.  25. 

For  the  prefent  flate  of  Proteftant-difFenting  minifters 
and  fcboolmafters,  and  of  Catholics,  with  regard  to  fub* 
fcription,  we  refer  to  the  article  Toleration. 
.  Many  of  thofe  perfons  who  think  highly  of  archdeacon 
Paley's  judgment  and  liberality,  and  fome  who  are  inclined 
to  interpret  fubfcription  with  the  utmoft  latitude,  are  not 
fatisfied  with  his  ftatement  of  the  intention  with  which  the 
articles  were  formed,  and  fubfcription  to  them  enjoined. 
The  truth  of  the  cafe  feems  to  be  this,  that  the  compilers 
of  the  articles  confidered  them  as  comprehending  fcriptural 
dodrines,  generally  believed  at  the  time  when  they  were 
drawn  up,  and  which  they  thought  no  one  could  realonablT 
difpute ;  and  that  they  were  authoritatively  enforced  with 
a  view  of  preventing  diverfity  of  opinion.  This  will  appear 
if  .we  take  a  curfory  view  of  the  manner  in  which  they 
were  introduced  and  eftablifhed.  Soon  after  the  reform* 
atioD,  when  diftentions  and  feparation  took  place  among  the 
reformed  churches,  particularly  in  Poland,  Hungary,  and 
Tranfylvania,  and  the  Catholics  charged  thefe  offerencea 
and  diffentions  upon  the  principles  of  the  reformed,  their 
leaders  made  attempts  for  vindicating  themfelves  from  the 
charge.  Accordingly  they  determined  to  make  a  public  de« 
claration  of  their  principles ;  they  drew  up  public  con- 
feffions,  and  their  teachers  fubfcribed  a  profeffion  of  uni* 
formity.  A  diet  was  held  at  Augfburg,  in  the  year  I530f 
under  Charles  V.,  and  there  an  explicit  confeffion,  confirmed 
by  the  leaders  of  the  feveral  churches,  received  its  birth. 
In  procefs  of  time,  other  churches  followed  the  example^ 
and  the  faith  of,  eleven  Proteftant  churches  was  compre- 
hended in  the  **  Harmony"  drawn  up  by  the  Belgic  and  Gal- 
lican  churches,  A.D.  1581.  The  "Book  of  Concord'*  among 
the  Remonftrants  in  Holland,  and  the  "Corpus  Confeffionum," 
which  appeared  at  Geneva  in  the  year  161 2,  were  produc- 
tions of  a  fimilar  kind,  and  formed  for  like  purpofes.  la 
England,  meafures  of  the  fame  tendency  were  adopted. 
After  Henry  VIII.  aifumed  the  fupremacy  of  the  church, 
he  proceeded,  in  the  exercife  of  his  newly  acquired  autho- 
rity, to  appoint  fix  articles,  ordaining,  among  other  enad- 
ments,  "  that  all  bifhops  and  minifters  were  to  believe  the 
whole  bible,  the  three  creeds,  viz.  the  Apottles%  the  M- 
cene,  and  the  Athanafian,  and  interpret  sdl  things  accord- 
ing to  them  and  in  the  fame  words."  In  the  preface  it  is 
faid,  «  they  are  to  maintain  anity  and  concord  in  opinion." 
In  the  reign  of  Edward  VI.,  Cranraer  and  others  remon- 
ftrated  agamft  thefe  articles,  and  they  were  repealed ;  but 
42  articles  were  pubUfhed  "  for  the  avoiding  of  diverfity  of 
opipion^  and  the  gaining  of  true  confent,  toughing  true  re- 
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Iqrioii."  In  quecfn  EHcibeth's  idga,  ii  articles  were  fet 
out  by  order  of  tbe  metropc^tans,  and  the  reft  of  the 
biihopB,  **  for  the  unity  of  doArine»  to  be  holden  by  all 
psurfons,  vicart,  and  curates,  as  weU  in  teftification  of  their 
common  confent  in  the*  faid  doftrine,  as  to  the  ftopping  of 
the  mouths  of  thofe,  who  go  about  to  dander  the  minifters 
of  the  church  for  diverfity  of  judgment.**  Some  time  after 
all  of  them  were  funreyed,  and  at  length  comprifed  within  a 
iyftem  of  39  articles.  Thefe  articles  were  again  ratified  by 
James  1. 9  according  to  the  form  commonly  prefixed  to  the 
book  of  articles  of  queen  Elizabeth;  in  which,  among 
other  things,  are  thefe  words,  "  that  the  articles  of  the 
church  of  England  (which  have  been  allowed  and  autho- 
rifed  heretofore,  and  which  our  clergry  have  generally  fub- 
fcribed  unto)  do  contain  the  true  do^rine  of  the  church  of 
England,  agreeable  to  God's  word ;  which  we  do  there- 
fore ratify  and  confirm,  requiring  all  our  loving  fubjeAs  to 
continue  in  the  uniform  profeflion  thereof,  and  prohibiting 
the  leaft  difference  from  the  faid  articles,  Sec.'*  It  is  added, 
after  an  affertion  "  that  we  are  fupreme  governor  of  the 
church  of  England,**  and  the  recital  of  fome  other  parti- 
cular obfervations  relating  to  thefe  articles,  **  that  no  man 
hereafter  (hall  either  print  or  preach  to  draw  the  article 
aiide  any  way,  but  ftiall  fubmit  to  it  in  the  plain  and  full 
meaning  thereof,  and  (hall  not  put  his  own  fenfe  or  comment 
to  be  the  meaning  of  the  articles,  but  (hall  take  it  in  the 
literal  and  grammatical  fenfe : 

*<  That  if  any  public  reader  in  either  of  our  univerfities, 
or  any  head  or  mafter  of  a  college,  or  any  other  perfon 
refpe€lively  in  either  of  them,  (hau  affix  any  fenfe  to  any 
article,  or  (hall  publicly  read,  determine,  or  hold  any  public 
difputation,  or  fufFer  any  fuch  to  be  held  either  way,  in 
either  the  univerfittes  or  colleges  refpe6^ively ;  or  if  any 
divine  in  the  univerfities  (hall  preach  or  print  any  thing 
either  way,  other  than  is  already  eftablifhed  in  convocation 
with  our  royal  aifent ;  he  or  they  the  offenders  (hall  be  liable 
to  our  difpleafure,  and  the  churches  cenfure  in  our  commiffion 
ecclefiaftical,  as  well  as  any  other ;  and  we  will  fee  there 
(hall  be  due  execution  upon  them.** 

By  13  Eli2.  c.  12.  none  (hall  be  admitted  to  the  order 
of  deacon,  uniefs  he  (hall  firft  fubfcribe  to  the  faid  articles* 

And  by  the  fame  itatute,  none  (hall  be  made  minifter, 
or  permitted  to  preach  or  adminifter  the  facraments,  unlefs 
Ke  firft  bring  to  the  bifhop  of  that  diocefe,  from  men 
known  to  the  bi(hop  to  be  of  found  religion,  a  teftimonial 
of  his  profeffing  the  do6krine  exprelfed  in  the  faid  articles, 
nor  unlefs  he  be  able  to  anfwer  and  render  to  the  ordinary 
an  account  of  his  faith  in  Latin,  according  to  the  faid 
articles,  or  have  fpecial  gift  or  ability  to  be  a  preacher ; 
nor  unlefs  he  fliall  firft  fubfcribe  to  the  faid  articles. 

By  the  36th  canon,  no  perfon  (hall  be  received  into  the 
miniftry,  nor  either  by  inftitution  or  collation  admitted  to 
any  ecclefiaftical  living,  nor  fuffered  to  preach,  catechife, 
or  to  be  a  le6kurer  or  reader  of  divinity  in  either  uni- 
vcrfity,  or  in  any  cathedral  or  collegiate  church,  city, 
or  market-town,  pari(h-church,  chapel,  or  in  any  other 
place,  except  he  (hall  firft  fubfcribe  to  this  article  fol- 
lowing !  vi%.  "  That  he  alloweth  the  book  of  articles  of 
religion  aereed  upon  by  the  archbiihops  and  bifhops  of 
both  provinces,  and  the  whole  clergy  in  the  convocation 
holden  at  London,  in  the  year  of  our  Lord  God  one  thoufand 
five  hundred  fixty  and  two ;  and  that  he  acknowledgeth  all 
and  every  the  articles  therein  contained,  being  in  number 
nine  and  thirty,  befides  the  ratification,  to  be  agreeable  to 
the  word  of  God.** 

And  by  the  ftatute  of  the  13  Eliz.  c.  12.  no  perfon  (hali 
be  ndmxtted  to  any  benefice  with  cure^  except  he  (hall  firft 
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have  fubfcribed  the  faidi  articles  in  the  prefence  of  the  or- 
dinary ;  and  all  admiffions  to  benefices  of  any  perfon  con* 
trary  to  this  a£t,  and  all  difpenfations,  qualifications,  and 
licences  to  the  contrary,  Ihall  be  merely  void  in  law,  as  if 
they  never  were. 

The  13  Ic  14  Car.  II.  c.  4.  require  fubfcription  to  the 
39  articles  mentioned  in  the  13th  Eliz.  c.  12.  and  a  decla- 
ration of  unfeigned  a(rent  and  confent  unto,  aud  appro- 
bation of  them,  under  certain  exprefs  penalties.  It  has 
been  obferved,  however,  that  by  the  13  Eliz.  c.  12.  fub- 
fcription is  enjoined  to  thofe  articles  which  only  concern 
the  confeffion  of  the  true  Chriftian  faith,  and  the  doctrine 
of  the  facraments ;  and  that  by  14  Car.  II.  the  articles  to 
be  fubfcribed,  are  the  articles  mentioned  in  the  preceding 
ftatute :  the  limiting  claufe,  therefore,  being  ftill  in  force, 
there  is  no  a^  of  tne  legiflature,  impofing  fubfcription  to 
all  the  39.  Such  is  the  opinion  of  Archdeacon  Blackbume 
and  Mr.  Selden,  but  others  are  of  a  different  opinion.  We 
(hall  here  merely  remark,  that  the  origin  of  the  A6t  of  Uni- 
formity under  Charles  II.  and  various  claufes  in  the  aft 
itfelf,  fuppofe  the  reception  of  the  difciplinarian,  as  well  as 
the  do£lrinal  and  facramental  articles,  and  that  the  canons 
of  the  church  do  a6iually  impofe  them  all. 

Can  it  be  faid,  as  fome  perfons  have  argued,  that  a  lati- 
tude of  interpretation  may  be  applied  to  articles   which 
were  framed  to  teftify  common  confent,  and  which  were 
defigned   to  prevent  a  diverfity  of  judgment?    By  thofe 
who  are  acquainted  with  the  hiftory  of  the  times  under  con- 
fideration,  and  with  the  fentiments  and  chara£ler  of  the 
compilers  and  impefers  of  the  articles,  it  muft,  as  it  has 
been  conceived,  be  allowed,  that  the  notion  of  diverfity  of 
judgment  never  entered  into  the  minds  of  the  EngliAi  re- 
formers :  they  fuppofedthat  the  Scriptures  had  but  one  mean* 
ing,  and  with  an  excefs  of  confidence  imagined,  that  they 
were  in  pofTeifion  of  the  truth.     In  confirmation  of  this  it 
has  been  urged,  that  when  the  **  Harmony  of  Confeffions** 
was  publi(hed,  amone  thofe  of  other  reformed  churcheiy 
that  of  the  church  ofEngland  appeared.     So  that  bi(hop 
Burnet,  though  difpofed  on  other  occafions  to  a  liberality 
of  interpretation,  and  though  he  left  his  dying  teftimony 
againft  the  hard  injunction  of  fubfcription,  (Conclufioa  of 
his   Hiftory,  vol.  ii.  p.  634,  fol.  ed.)    ingenuoufly  con- 
fefl'esin  his  "  Hiftory  of  the  Reformation,'*  (vol.  ii.  p.  169,) 
that  the  39  articles  were  fomething  more  than  articles  of 
peace,  and  adds,  *^  that  the  men  who  fubfcribed  them,  when 
they  were  firft  fent  out,  did  either  believe  them  to  be  true, 
or  elfe  they  did  g^rofsly  prevaricate.*'     The  bi(hop's  opinion 
feems  to  have  remained  unaltered  ;  for  when  his  Expofition 
was  about  to  be  publi(hed,  b)(hop  Williams  ftrongly  re- 
commended that  they  might  be  confidered  only  as  articles 
of  peace.     Upon  which  the  late  judge  Burnet,  mentioning 
this  incident  in  his  father's  life,  obferves  "  that  there  might, 
perhaps,  be  reafon  to  wi(h  that  they  had  been  only  impofed 
as  fuch  ;  but  there  was  nothing  in  our  conftitution  to  war« 
rant  an  expofitor  in  giving  that  lenfe  to  them.'*     Thofe  who 
refpeft  the  opinion  of  thefe  two  able  judges,  the  one  of  the 
original  intention  of  the  church,  the  other  of  the  point  of 
law,  cannot  confiftentlv  contend  for  the  pacific  fenfe  of 
fubfcription.      Accordmg  to  the  intent  of  the  firft  fub- 
fcriptions,  maintained  by  the  bifhop  in  his  Hift.  Reform, 
above-cited,   he  could  no   more  give   the  fubfcribers   of 
the  prefent  age   the  privilege   of  availing  themfelves   of 
different  grammatical  terms,  than  he  could  allow  tbena  to 
confider   the  articles  as  articles  of  peace.     Did  not  the 
royal  declaration  prefixed   to  them,   to  which  we   have 
already  referred,  and  never  invalidated  by  any  aft  of  the 
legiflature,  preclude  a'  latitude  of  fubfcription  ?  The  arti* 
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det  wfft  to  be  fubfcribcd  **  ex  aoimo,  in  the  literd  and 
|rrammatical  fenfe  ;**  and  as  tkia  declaration  haa  been  oon- 
tinutd  in  every  focceeding  nign,  does  it  not  feem  to  imply 
that  uniforanty  is  ftili  demanded?  We  can  eafily  con- 
eartf  however,  that  men  of  as  ^^t  inte^ty  as  Intrning, 
nay  think  themfelres  warranted  u  fubfcnbingr  with  greater 
latitude.  Some,  as  we  have  feen,  have  been  defirous  of 
confidering  the  articles  as  articles  of  peace,  and  not  of 
faith :  and  others,  again,  may  reconcile  themfelves  to  fub- 
fcription  on  different  principles.  Some  have  felt  the 
grievance,  and  have  applied  (unfuccefsfully  indeed)  to  the 
fegiflature  for  relief.  Others  who  had  once  fubfcribed, 
have  declined  preferment  in  the  church,  becaufe  they  could 
not  confcientioufly  renew  their  fubfcription :  and  others 
have  actually  furrendered  their  conne&ion  with  it.  For  a 
further  account  of  the  fentiments  and  reafonings  of  dif- 
ferent writers,  for  and  againft  fubfcription,  we  refer  to 
archdeacon  filackbume's  Comfejiond.  (See  his  Biograr 
phical  article.) 

The  fubfcription  of  young  perfons,  at  the  age  of  16,  on  oc- 
cafion  of  their  matriculation  at  one  of  our  univerfitiesy  and  at 
the  other  on  taking  various  degrees,  has  been  lamented  by 
many  thoughtful  and  candid  perfons,  both  in  and  out  of 
the  eftablifhed  church :  and  whilft  difputes  about  the  fenfe 
and  extent  of  fubfcription  have  remained  undecided,  and 
perfons  of  literature  and  liberality  enter  the  church,  or  con- 
tinue in  it,  under  this  condition,  it  has  been  concluded  by 
uninterefted  obfervers  of  their  condud,  that  fubfcription 
cannot  afford  any  grreat  fecvrity  to  any  church  of  the 
fonndnefs  of  its  miniflers.  While  there  is  fuch  a  diverfity 
of  opinions  concerning  the  very  a^  which  is  required  in 
order  to  prevent  it,  it  is  no  wonder  that  many  relieving 
perfons  vrifh  to  decline  it,  and  more  efpecially  to  fee  lay- 
fubfcription  altogether  abolifhed.  Whatever  may  be  our 
evm  private  opinion  on  this  fubje6i,  we  feel  the  force  of 
the  obje6iiens  that  have  been  ^  urged  againft  it  by  en- 
lightened and  upright  members  of  the  church  eftablifliroent ; 
nor  can  vre  forbear  exprefiing  a  wiih,  without  the  profpeft 
or  poffibility  of  deriving  any  advantage  from  the  event,  that 
fome  other  teft  of  theological  or  poutical  orthodoxy  could 
be  devifed,  and  that  the  church  and  the  legiflature  would 
think  themfelves  fafe  in  adopting  it.  The  honours  and 
emoluments  fufpended  upon  this  ad,  and  either  dire6Uy  or 
remotely  accruing  from  it,  both  in  the  church  and  ftate, 
prefent  temptations  which  embarrafs  youthful  integrrity, 
and  which  in  fome  inftances  have  perplexed  and  diftreffed 
perfons  of  maturer  years.  Perhaps  more  relaxed  terms  of 
conformity  would  not  be  iniurious  either  to  the  eftablifhed 
church,  againft  which  liberal  diffenters  and  Catholics  have 
no  hoftility,  or  to  lay-profefiions,  for  the  exercife  of  which 
in  various  tituations,  and  with/eni/far  honour  and  advantage, 
fubfcription  is  a  preliminary  condition. 

Kaperience  feems  to  have  proved,  that  fubfcription  to 
articles  of  faith  and  creeds  of  hunfan  compilation,  may  be 
relaxed  and  even  aboliflied  with  great  fatisfadtion  to  the 
parties  immediately  concerned,  and  without  entailing  any 
injury  on  the  civil  or  ecclefiaftical  community. 

When  Proteftant-diffenting  minifters,  in  the  years  1772 
and  I773»  applied  td  the  legiflature  for  relief  in  the  matter 
of  fubfcription,  they  twice  met  with  a  repulfe :  at  length, 
however,  in  I779»  relief  was  grranted)  and  though  it  was 
not  granted  in  the  extent  which  was  defired,  what  was  the 
confequence?  The  confequence  was,  that  fo  far  from 
having  been  produdive  of  any  evil,  it  almoft  paft  unno- 
ticed :  the  whole  refult  was,  that  thofe  diffenting  minifters 
who  could  comply  with  the  requifition  demanded,  vrere 
placed  in  a  ftate  of  legal  fecurity,  without  the  leaft  hazard 
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to  the  church.  Some,  indeed,  have  objefted  to  any  kind  of 
fubfcription,  even  to  the  fcriptures,  aa  a  condition  of  ea- 
ercifing  the  minifterial  office ;  conceiving  that  it  is  not  the 
province  of  the  civil  magiftrate  to  interdift  or  allow  the  cx« 
ercife  of  a  religions  fiinSion.  Every  man,  it  haa  been  (aid, 
who  is  thought  capable  of  preaching,  and  wfaofe  real  or 
imagined  talents  will  induce  any  to  hear  him,  haa  a  right  to 
em^oy  his  time  and  faculties  in  this  way,  provided  that  he 
is  chai^eable  with  no  overt  aft,  that  renders  him  legally 
amenable    to    the  cognizance*  of  the    magiftrate.      See 

ToiiBRATION. 

SuBseniPTiON  of  Wknejfes^  in  Law,  A  nnUk  of  knda 
muft,  by  ftat.  29  Car.  II.  cap.  3.  f  5.  be  attefted  or  fub- 
fcribed by  three  credible  witneffes  at  leaft ;  but  for  other 
conveyances,  the  adual  fubfcription  of  the  witnefies  is  not 
required  by  law,  though  it  is  prudent  in  them  £»  to  do,  in 
order  to  amft  their  memory  whenliving,  and  to  fupply  their 
evidence  when  dead. 

SUBSEQUENT,  fomethmg  that  comes  afiter  another, 
particularly  with  regard  to  the  order  of  time.     See  Postb- 

RIOR. 

When  two  feftivals  happen  on  the  fame  day,  the  princi- 
pal one  is  celebrated ;  and  the  other  transferred  to  the  fub^ 
lequent  day,  u  /.  to  the  morrow. 

Subsequent  ComSHon,    See  Cokdition. 

SUBSESQUIALTERATE.     See  Ratio. 

SUBSIDIARY  TROOF8,in  MiEtoiy  LattptMZi,  denote 
tioops  of  one  nation  ferving  another  for  a  given  fuaa  or 
fubfidy. 

SUBSIDY,  SuBSiDiuM,  in  Lawf  any  aid,  tax,  or  tri* 
bnte  granted,  by  authority  of  oarliament,  to  the  king,  cm 
preffing  occafions  of  the  ftate,  levied  on  the  fubjedw,  ac- 
cording to  their  feveral  abilities,  or  the  yearly  produce  of 
their  lands,  goods,  &c. 

The  ancient  Saxon  kings  had  no  fubiidies  colleded  after 
the  manner  of  ours  :  but  in  Ueu  of  them  had  feveral  cuf- 
toms,  by  which  they  levied  money  or  perfonal  iervice  on  the 
people,  for  the  repairing  of  cities,  caftles,  bridges,  ntulitary 
expeditions,  &c.  which  they  called  hurghtCy  Mght^ 
herefartf  beregoid^  &c. 

^  fiut,  upon  the  lands  becoming  opprefied  by  the  Danes^ 
king  Ethehred,  in  the  year  1007,  agreed  to  pay  them  yearly 
10,000/i  for  redemption  of  peace,  which  fum  was- after war» 
increafed  to  36,000^!  and  at  length  to  48,000/.  which  waa 
called  Damgeldf  and  was  levied  on  land  $  each  hide,  or 
plouffhland,  that  of  the  church  only  excepted,  being 
ceffed  at  1 2JL 

Hence  the  tribute  came  to  be  called  iidagef  a  name  that 
afterwards  became  common  to  aU  taxes  and  fubfidies  im- 
pofed  on  lands,  as  thofe  00  cattle  were  called  bomegM, 

Both  thefe  the  Normans  fometimes  called  toKUf  from  the 
Greek  TR|«f,  orders   fometimes  from  their  own  language 
taiUmge;  and  fometimes,  according  to  the  cuftom  beyond  &l, 
fvhjidia  and  aumUa*     See  Aid. 

After  the  Cooqueft,  in  1066,  thefe  fubfidies  feem  to  have 
been  granted  di£(erently  from  what  they  now  are,  as  every 
ninth  lamb,  every  ninth  fleece,  every  ninth  flieep,  &c.  Some- 
times the  rate  was  every  tenth,  and  fometimes  every 
fifteenth,  &c. 

The  various  modes  of  railing  money  by  fcutages  vpoa 
knights'  fees,  the  afiefiments  of  hidage  upon  all  other  lands, 
and  taillage  upon  cities  and  burghs,  gradually  feU  into 
difufe,  fays  judge  Blackftone,  upon  the  introdu6tion  of  fub« 
fidies,  about  the  time  of  king  Richard  II.  and  king 
Henry  IV. 

Thefe,  he  fays,  were  a  tax,  not  immediately  impofed 
upon  property,  but  upon  perfons,  in  refpe&  to  their  re^ 

3  I  3  puted 
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E'led  eftatesy  after  the  nominal  rate  of  4/.  in  the  pound  for 
d»  and  2x«  for  their  goods ;  and  for  thofe  of  aliens  in  a 
ible  proportion.  But  this  affeflment  was  made  accord- 
ing to  an  ancient  valuation^  which  was  fo  low,  that  one 
Siibfidy  of  this  fort  did  not  amount  to  more  than  7o>ooo/. 
It  was  anciently  the  rule  never  to  grant  more  than  one  fub- 
fidy  and  two  fifteenths,  at  a  time  ;  but  this  rule  was  broken 
through,  for  the  firll  time,  on  occaiion  of  the  Spanifli  in- 
vafion  in  i  c88>  when  the  parliament  gave  queen  Elizabeth 
two  fubiidies  and  four  fifteenths.  Afterwards,  as  money 
funk  in  value^  more  fubfidies  were  given  ;  and  we  have  an 
inftancev  in  the  firll  parliament  of  1640,  of  the  king's  defiring 
twelve  fubfidies  of  the  commons,  to  be  levied  in  three  years. 

The  grant  of  fcutages,  taillagea,  and  fubfidies,  by  the 
commons,  did  not  extend  to  fpiritual  preferments,  thofe 
being  ufually  taxed  by  the  clergy  themfelves  in  convo- 
cation ;  which  grants  of  the  clergy  were  confirmed  in  par- 
liament ;  otherwife  they  were  illegal  and  not  binding.  A 
fttbfidy  granted  by  the  clergy  was  after  the  rate  of  4J.  in 
the  pound,  according  to  the  valuation  of  their  liWngs  in  the 
king's  books,  and  amounted  to  about  20,00c/. 

Whilft  this  cuftom  continued,  convocations  ufed  to  fit  as 
frequently  as  parliaments,  but  the  lait  fubfidies  thus  given 
by  the  clergy  were  thofe  confirmed  by  ftat.  15  Car.  II. 
cap.  10.  fince  which  another  mode  of  taxation  has  generally 

Prevailed,  which  comprehends  the  clergy  as  well  as  the 
lity ;  in  recompence  for  which  the  beneficed  clergy  have 
from  that  period  been  allowed  to  Vote  at  the  ele&ion  of 
knights  of  the  fhire ;  and  thenceforward  alfo  the  pra6iice  of 
givins  eeclefiaftical  fubfidies  has  fallen  into  total,  difufe. 
The  laft  inftance  of  this  kind  of  grrant  occurs  in  1670. 
Blackii.  Conun.  book  i.     See  hAJUD-Tax, 

In  France  the  kin?  alone,  by  his  own  authority,  was  ac- 
cuftomed  to  impofe  fubfidies  on  his  people,  at  his  own  dif- 
cretion. 

The  term  fuhftdy  is  applied  to  the  pecuniary  fuc- 
cour  granted  by  a  power  that  does  not  take  part  in  a 
war,  to  another  that  is  a^ually  engaged  in  it.  The  term  is 
alfo  often  ufed  to  fignify  a  ium  of  money,  paid  annually 
from  one  fovereign  to  another,  in  return  for  a  body  of  troops, 
fumifhed  for  hi^  wars  or  kept  ready  for  his  fervice.  The 
treaties  for  procuring  fuch  a  refource  are  called  "  fubfidy 
treaties."  What  Grotius  fays,  that  they  who  paj  fub- 
fidies to  other  fovereigns,  to  engag^e  them  in  their  defence 
againfi  powerful  enemies,  by  fo  doinff  acknowledge  their 
own  weaknefs,  and  that  fuch  an  acknowledgment  dimi- 
nifhes  fomewhat  of  their  dignity;  mult  be  underiiood  of 
fuch  ftates  as  are  too  weak  to  defend  themfelves,  and  who, 
in  refpe6t  hereof,  render  themfelves,  in  fome  meafure,  tri- 
butary ;  not  of  fuch  as,  fubfifiing  by  their  own  firength, 
give  fubfidies  to  their  weaker  neighbours,  to  prevent  their 
being  over-run  by  others. 

Such,  e,  gr.  as  the  kings  of  England  and  France  are,  with 
regard  to  Sweden,  and  feveral  other  princes ;  to  whom 
tney  generally  grant  fubfidies  in  the  treaties  they  conclude 
with  them. 

In  the  lift  of  Englifli  duties^  or  impofitions,  are  divers 
kinds  of  fubfidies :  as  the  fubfidy  mmards,  or  oiJ  fubfidy, 
which  is  a  duty  compofed  of  a  tonnage  and  poundage  duty ; 
nanKS  arifing  mm  tne  different  regulations  by  which  it  is 
impofed  and  levied :  the  luw  fubfidy,  which  is  to  be  raifed, 
levied,  and  colle^ed  by  the  fame  rules  and  orders,  and 
under  the  fame  penalties  and  forfeitures,  as  are  fignified  in 
the  feveral  ads  contained  in  the  book  of  rates :  the  one-ihird 
fubfidy,  or  the  amount  of  one-third  of  the  preceding  fub- 
fidy, or  of  the  net  new  fubfidy  of  tonnage  and  poundage : 
the  iwO'tbirJt  fubfidy^  which  is  an  ad£tional  fubfidy  of 
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two  third  parts  of  the  new  fubfidy^  upon  all  goods  liable  to 
the  {aid  new  fubfidy,  except  in  certain  cafes,  excepted  by 
a6b  of  parliament,  and  contained  in  the  book  of  rates :  the 
fubfidy  of  i747»  which  over  and  above  all  fubfidies,  addi- 
tional duties,  impofitions,  &c.  is  a  poundage  duty  of  12JL 
in  the  pound,  to  be- paid  in  ready  money  on  goods  and  naer« 
chandize  imported,  except  for  tobacco,  with  refped  to 
which  it  may  be  fecured  by  bond ;  which  duty  is  to  be 
levied  and  colledted  by  the  fame  means,  and  under  the  fame 
penalties,  Sec.  as  are  diredled  for  the  old  fubfidy  :  fubfidies 
on  fpirits :  fubfidy  outwardly  compofed  of  a  tonnage  and 
poundage,  and  paid  in  ready  money  before  {hipping  off,  in 
order  to  exportation:  fubfidy  granted  in  1758-9,  of 
poundage  upon  certain  goods  and  merchandizes  to  be  im- 
ported mto  this  kingdom^  3cc.  Poftlethwayt's  Di£t.  art. 
Subfidy.     See  Customs. 

SUBSISTENCE,  in  the  MVitaryjirU  is  the  money  paid 
to  the  foldiers  weekly,  not  amounting  to  their  full  pay,  be- 
caufe  their  clothes,  accoutrements,  tents,  bread,  &c.  are 
to  be  paid  ;  it  is  likewife  the  money  paid  the  officers  upon 
account,  till  their  accounts  be  made  up,  which  is  generally 
once  a  year,  and  then  they  are  paid  their  arrears. 

Subfiftence,  more  generally,  denotes  either  that  fpecies  of 
fubfiftence  which  is  found  in  the  adjacent  country,  fuch  as 
forage  and  corn  ;  or  that  which  is  provided  at  a  diftance, 
and  regularly  fupplied  bv  a  well-conduced  commiffariat, 
confiding  chiefly  of  meat,  oread,  beer,  &c.  to  which  may  be 
added  wood  or  coals,  and  ftraw,  which  are  always  wanted 
in  an  army. 

SUBSTANCE,  Substantia,  fomething  that  we  con- 
ceive to  fubfift  of  itfelf,  fubfeJiatUi  independently  of  any 
created  being,  or  any  particular  mode  or  accident. 

Thus  a  piece  of  wax  is  a  fubftance ;  becaufe  we  can  con* 
ceive  it  as  lubfifting  of  itfelf,  and  of  its  own  nature,  without 
any  dependence  on  any  other  created  nature,  or  without  any 
particular  mode,  form,  colour,  &c.     See  Mode. 

It  is  a  being,  however,  which  is  the  fubje6i  of  modes  or 
accidents.  Of  fubftances,  fome  are  thinking  or  confcious 
beings,  and  others  are  extended  and  folid,  or  impenetrable. 
Of  the  former  clafs  is  the  human  foul,  and  of  the  latter,  phi- 
lofophers  confider  matter  only.  If  we  feclude  fpacc  out  of 
our  confideration,  there  will  remain  but  thefe  two  forts  of 
fubftances,  vi%.  matter  and  mind,  or  body  and  fpirit ;  at 
leaft  we  have  no  ideas  of  any  other  fubftance  but  thefe*  See 
Watts's  Logic,  chap.  ii.  fe6i.  2.  and  Phil.  EiT.  efl'.  ii. 

Spinoza  maintains,  that  there  is  but  one  fubftance  in  na- 
ture, of  which  all  created  things  are  fo  many  different  modi- 
fications ;  and  thus  he  makes  the  foul  of  the  fame  fubftance 
with  the  body.  The  whole  univerfe,  according  to  him,  i» 
but  one  fubftance;  which  fubftance  he  holds  endowed 
with  an  infinity  of  attributes,  in  the  number  of  which  are 
thinking  and  extenfion.  All  bodies  are  modifications  of  this 
fubftance,  confidered  as  extended ;  and  all  fpirits  modifi- 
cations of  the  fame  fubftance,  confidered  as  thinking.  See 
Spinozism.     See  alfo  Matter  and  Soul.  .  - 

Mr.  Locke's  philofophy  of  fubftances  is  more  juft  :  our 
ideas  of  fubftances,  that  great  author  obferves,  are  only  fuch 
a  combination  of  fimple  ideas  as  is  taken  to  reprefent  diftin^ 
things  fubfifting  by  themfelves ;  in  which  the  confufed  idea 
of  fubftance  is  dways  the  chief.  Thus,  the  combination  of 
the  ideas  of  a  certain  Qgure,  with  the  powers  of  motion^ 
thought,  and  reafoning,  joined  to  fubftatice,make  the  ordinary 
idea  of  man  :  and  thus  the  mind  obferving  feveral  fimpk 
ideas  to  go  conftantly  together,  which  being  prefumed  to 
belong  to  one  thing,  or  to  be  united  in  one  fubjed»  are 
called  by  one  name,  which  we  are  apt,  afterwards,  to  talk 
of»  and  confider  as  one  fimple  idea.    See  Idea. 

We 
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We  imagine  thefe  fimple  ideaa  fio  not  fubfift  by  thenar 
felves  ;  but  fHppofe  fome  fubftratum^  io  which  they  fubfifi;» 
which  we  call  fubitance. 

The  idea  of  pure  fubitances  is  nothing  but  the  fuppofed, 
yet  unknown^  fupport  of  thofe  qualities  which  are  capable 
of  producing  fimple  ideas  in  us. 

The  ideas  of  particular  fubftances  are  compofed  out  of 
this  obfcure  and  general  idea  of  fubftance^  together  with 
fuch  combinations  of  fimple  ideas  as  are  obferved  to  exift 
together,  and  are  fuppofed  to  flow  from  the  internal  confti- 
tution  and  unknown  elTence  of  that  fubftance. 

Thus  we  come  by  the  ideas  of  man,  horfe,  gold|  &c. 
Thus  the  feniible  qualities  of  iron,  or  a  diamond,  make 
the  complex  idea  of  thofe  fubftances,  which  a  fmith,  or  a 
jeweller,  commonly  knows  better  than  a  philofopher. 

The  fame  happens  concerning  the  operations  of  the  mind, 
^is;.  thinking,  reafoning,  &c.  which  we  concluding  not  to 
f ubfiii  by  themfelves,  nor  apprehending  how  they  can  belong 
to  body,  or  be  produced  by  it,  think  them  the  a^ons  of 
fome  other  fubftance,  which  we  caXLjpirit;  of  whofe  fub- 
ftance or  nature  we  have  as  clear  a  notion  as  that  of  body  ; 
the  one  being  the  fuppofed  fubftratum  of  the  fimple  ideas 
we  have  from  without,  as  the  other  of  thofe  operations 
which  we  experience  in  ourfelves  within  ;  fo  that  the  idea  of 
corporeal  fubftance  in  matter  is  as  remote  from  our  con- 
ceptions as  that  of  fpiritual  fubftance. . 

Hence  we  may  conclude,  that  he  has  the  moft  perfeft 
idea  of  any  particular  fubftance,  who  has  colle£ied  moft  of 
thofe  fimple  ideas  which  exift  in  it ;  among  which  we  are  to 
reckon  its  a6Uve  powers,  and  pa£Sve  capacities,  though  not 
ftri^y  fimple  ideas. 

SubfUnces  are  generally  diftinguifhed  by  fecondary  qua^ 
lities  ;  for  our  fenfes  fail  us  in  the  difcovery  of  primary  ones, 
as  the  bulk,  figure,  texture,  5cc.  of  the  minute  parts  of 
bodies,  on  which  their  real  conflitutions  and  differences  de- 
pend. And  fecondary  qualities  are  nothing  but  powers  with 
relation  to  oiu*  fenfes. 

The  ideas  that  make  our  complex  ones  of  corporeal  fub- 
ftances, are  of  three  forts  :  i.  The  ideas  of  pnmary  qua- 
lities of  things  which  are  difcovered  by  our  fenfes  ;  fuch  as 
bulk,  figure,  motion,  &c.  2.  The  fenfible  fecondary  qua- 
lities, which  arc  nothing  but  powers  to  produce  feversu  ideas 
in  us  by  our  fenfes.  3.  The  aptnefs  we  confider  in  any 
fubftance,  to  caufe  or  receive  fuch  alterations  in  its  primary 
qualities,  as  that  the  fubftance,  fo  altered,  fhould  produce 
in  us  different  ideas  from  what  it  did  before. 

Befides  the  complex  ideas  we  have  of  material  fubftances, 
by  the  fimple  ideas  taken  from  the  operations  of  our  own 
minds,  which  we  experience  in  ourfelves,  as  thinking,  under- 
ftanding,  willing,  knowing,  &c.  co-exifting  in  the  lame  fub- 
ftance, we  are  able  to  frame  the  complex  idea  of  a  fpirit ; 
and  this  idea  of  an  immaterial  fubftance  is  as  clear  as  that 
we  have  of  a  material  one. 

By  joining  thefe  with  fubftance,  of  which  we  have  no 
diftind  idea,  we  have  the  idea  of  fpirit ;  and  by  putting 
together  the  ideas  of  coherent  folid  parts,  and  a  power  of 
being  moved,  joined  with  fubftance,  of  which,  Ukewife,  we 
have  no  pofitive  idea,  we  have  the  idea  of  matter. 

Farther,  there  are  other  ideas  of  fubftances,  that  may  be 
called  coUeSive^  which  are  made  up  of  any  particular  fub- 
ftances, confidered  as  united  into  one  idea,  as  a  troop,  army, 
&c.  which  the  mind  does  by  its  power  of  compofition.  Thefe 
colle6Uve  ideas  are  but  the  artificial  draughts  of  the  mind» 
bringing  things  remote  and  independent  into  one  view,  the 
better  to  contemplate  the  difcourfe  of  them  united  into  One 
conception,  and  fisnified  by  one  name.  For  there  are  no 
things  fo  remote  wnich  the  mind  cannot,  by  this  art  of  com* 
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pofitioD,  bring  into  one  idea,  as  it  Tifible  in  that  fignified  by 
the  name  timvnje* 

Such  is  the  generally  received  do&rine  of  fubftance ;  bujt 
bifhop  Berkeley,  in  his  Principles  of  Human  Knowledge^ 
and  Mr.  Collier,  in  his  Claris  Univerfalis,  have  nude  great 
refinements  on  the  fubje6k. 

Substances,  Comp9tmd  Earthy f  for  Plantt^  in  Gardemngf 
fuch  compound  earthy  materials  as  are  prepared  and  made 
ufe  of  in  raifing  and  cultivating  particular  forts  of  plants  of 
the  finer  flower  and  other  kinds.  Thefe  confift  of  various 
kinds  of  fandy,  peaty,  dungy,  aninud,  and  other  matters, 
mixed  and  put  together  in  many  different  ways  and  propor- 
tions,, according  to  the  particular  nature  of  the  feveral 
plants  which  are  to  be  grown  in  or  upon  them. 

The  earthy  fubftances  which  are  the  moft  proper  for  thefe 
mixtures  in  many  cafes,  and  efpecially  for  the  auricular  plant 
kind,  are,  that  which  has  been  thrown  up  by  the  mole  in  dry, 
fine  pafture-ground  ;  that  of  fine  maiden  down-land,  which 
is  free  from  all  forts  of  ftony  matters ;  that  of  the  furface 
fpit  of  earth  taken  horn  flrong  yellow  or  hazel  loams  ;  and 
that  of  any  good  black,  rather  ftiff,  maiden  mould  Und. 

With  two  parts  of  the  ftrong  loam,  or  any  other  of  thefe 
earthy  matters,  three  of  goofe-dung  foaked  in  bullock's 
blood,  and  of  fugar-baker's  fcum,  may  be  mixed ;  or  two 
parts  of  each  of  thefe  two  laft  matters,  and  the  fame  pro- 
portion of  night*foil ;  and  two  parts  of  the  two  former  to 
toiu'  of  the  loam,  foaked  in  ni^ht-foil  and  urine,  with  a  fmall 
proportion  of  fea-fand.  Alio  four  parts  of  night-foil  to 
two  of  cow-dung  and  loam,  with  a  fmall  proportion  of 
fea-fand  ;  and  other  ftill  fmaller  proportions  of  thefe  differ- 
ent fubftances,  mixed  and  well  blended  together,  may  be 
made  ufe  of  for  this  purpofe.  Several  other  mixtures  (tf 
fandy,  peaty,  or  bog-earthy,  and  other  matters,  are  likewife 
neceffary,  in  pther  cafes,  for  raifing  and  growing  different 
plants  and  flowers. 

Thefe  different  fubftances  fhould  be  well  mixed  and  in 
corporated  together  for  a  confiderable  leneth  of  time,  after 
being  firft  put  together  in  that  very  early  ipring  feafon,  and 
being  very  often  turned  over  during  that  time ;  as  by  fuch 
means  they  wiU  become  not  only  more  intimately  blended  and 
united,  but  rendered  more  fweet  and  in  better  condition,  as 
well  as  have  the  feeds  of  weeds,  grubs,  and  infe^ls,  more 
perfe^ly  deftroyed.  It  will  likewife  be  of  great  benefit  to 
have  thefe  earthy  fubftances  expofed  fo  as  that  they  may 
have  the  influence  of  the  fun  and  air ;  and  it  will  be  advan- 
tageous,  too,  to  have  them  occafionally  thrown  out  to 
the  thick nefs  of  two  or  three  feet,  in  order  that  they 
may  be  more  fully  a^ed  upon  by  the  powers  of  the  fua 
during  the  fummer,  and  be  more  equally  affedied  by  the 
frofts  of  the  winter  ;  and  thereby  be  brought  into  a  more 
fine^  fweet,  mellow  ftate  for  the  fupport  of  potted  IJower 
and  other  plants. 

Plants  are  not  fo  fubjeft  to  rot  and  canker,  it  is  faid, 
where  fuch  fubftances  have  been  turned  over  and  expofed 
frequently,  as  every  fix  weeks  or  two  months,  in  preparing 
them,  when  they  are  employed  in  growing  them  ;  befides, 
they  are  raifed  much  fafter  by  them  after  uuj  have  been  fo 
managed* 

In  cafes  where  infeds,  worms,  or  grubs  prevail  in  fub* 
ftances  of  this  nature,  a  little  quick-lime  may  be  ufed,  which 
not  only  tends  to  deftroy  them,  but  haftens  tlie  putrefaAion 
and  preparation  of  the  materials  for  ufe,  and  which  may  be 
ftill  more  expedited  by  fpreading  them  out. 

Any  of  the  above  fubftances  of  this  fort  that  contaio 

fea-fand,  will  anfwer  v^YL  for  fome  other  plants  befidca 

thofe  of  the  auricular  kind,  as  the  more  common  fo|rts  of 

polyanthufes  and  primrofes }  but  the  finer  kinds  of  thefe 
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ftand  in  Med  of  fuch  as  tkofe  made  ufe  of  for  the  anricoh. 

More  loam  is  moftly«  kowever^  neceflary  for  the  latter  of  the 

two  above  forts  of  flower-plantS«  to  make  them  bloom  well. 

The  proper  choice  and  ufe  of  fubftances  of  thefe  com- 

teund  kinds  have  the  means  of  throwing  into  and  giving 
rilliant  fuitable  colours  to  the  pips  or  bloflbms  of  flowers, 
and  of  rendering  the  plants  of  a  vi^rous  and  healthy  growth. 
Substances^  Refufe  Btmyt  m  Agriculture^  the  various 
wafte  matters  of  this  kind  which  are  employed  as  ma- 
nure. Many  of  thefe  fubftances,  after  being  broken  and 
boiled  in  order  to  extract  the  oily  matter  which  they  con- 
tain,  are  dtfpofed  of  to  the  farmers  for  this  purpofe.  Sir 
Humphrey  I>avy  confiders,  that  the  more  they  are  broken 
and  divided,  the  more  powerful  are  their  efFe6ts  on  land. 
And  that  even  the  expence  of  grinding  them  in  a  mill 
would,  probably,  be  repaid  by  the  increafe  of  their  fer- 
tilizing powers ;  in  which  powdery  ftate,  it  is  fuggefted, 
they  might  be  employed  in  the  drill  manner  of  fowing,  fo  as 
to  be  delivered  at  the  fame  time  with  the  feed,  in  a  iimilar 
manner  to  that  of  powdered  rape-cake. 

The  duft  and  (havings  of  different  bony  matters,  as  well  as 
the  refufe  of  the  turning  manufadure,  may  alfo,  it  is  fup- 
pofed,  be  made  ufe  of,  m  an  advantageous  manner,  in  the 
lame  way. 

It  is  (aid  that  the  bafis  of  bony  fubftances  is  conftituted 
by  earthy  falts,  principally  phofphate  of  Kme,  with  fome 
carbonate  of  lime  and  phofphate  of  magnefia :  the  eafily 
decompoCable  fubftances  of  fuch  bony  matters,  are  fat, 
gelatine,  and  cartilage,  which  feems  or  the  fame  nature  as 
coagulated  albumen.  According  to  fome,  ox -bones  are 
Gompofed  of  fifty-one  parts  of  decompofable  animal  matter, 
thirty-feven  and  feven  of  phofphate  of  lime,  ten  of  carbonate 
of  lime,  and  one  and  three  of  phofphate  of  magnefia,  in  the 
hundred.  And  in  the  eftimate  of  M.  Merat  Guillon,  the 
compoiition  of  the  bones  of  different  animals  is,  it  is  faid, 
fet  aown  in  this  way. 
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It  is  ftated  that  the  remaining  parts  of  the  hundred  mnft 
ke  coufidcred  as  decompofable  animal  matter. 

Sttbftances  oPtbe  bom  kind  are  faid  to  he  ftill  more  pow- 
erful as  ma&ure  than  thofeof  the  adually  bony  fort,  as  they 
contain  a  larger  quantity  of  decompofable  animal  matter. 
Mr.  Hatchett  is  faid  to  have  obtained  finom  five  hundred 

Sains  of  ox-horn,  only  i.^  grain  of  earthy  refiduum ;  and 
at  not  quite  half  ot  this  was  phofphate  of  lime.  The 
fhavinffs  or  turnings  of  horn,  too,  form  an  excellent  manure, 
though  they  arc  rarely,  if  ever,  fufficiently  abundant  to  be 
li  common  ufe.  The  animal  matter  in  them  feema,  it  is 
(aid,  to  be  of  the  nature  of  coagubted  albumen,  and  that  it 
is  readered  flowly  foluble  by  the  action  of  water.  The 
(arthy  matter  in  hmrot  and  flill  more  that  in  bones,  preventSt 


k  is  fuppofed,  tke  too  rapid  decoi9F^fitk>s  of  the  antmal 
matter,  and  renders  it  very  durable  in  it^  efieds  upoa  land. 

Subftances  of  the  hair,  woollen-rag,  and  feather  kin4,afe 
all  analogous,  it  is  faid,  in  compofition,  and  that  they  prin- 
cipally confift  of  a  fubftance  iimilar  to  albumen,  united  to 
gelatine.  This  is  (hewn  to  be  the  cafe,  it  is  faid,  by  the  in- 
genious refearches  of  the  above-nanaed  inquirer ;  and  that 
the  theory  of  their  operation  is  iimilar  to  that  of  bone  and 
horn  ihavings. 

Such  manures  as  are  formed  from  thefe,  as  well  as  other 
animal  fubftances,  in  general,  require,  it  is  thought,  no 
chemical  preparation  to  fit  them  for  the  foil  or  ground. 
The  great  obje6t  of  the  farmer  fhould  be  to  blend  them  with 
the  earthy  conftituent  matters  in  a  proper  ftate  of  divifioo, 
and  to  prevent,  as  much  as  poffible,  their  too  rapid  decom- 
pofition. 

The  ufe  of  bone-duft  and  horn-fhavings  has  been  found 
excellent  on  grafs  and  mowing  land.  On  a  dairy  farm,  they 
have  been  employed  for  many  years  with  very  great  fuccefs, 
in  the  quantity  of  from  fifty  to  a  hundred  buihels  an  acre ; 
which  will  conftantly  be  fumcient,  where  the  land  is  in  any 
tolerable  ftate,  and  will  laft  for  five  or  fix  years  in  great  per- 
fedion.  The  advantage  in  carriage  ib  very  great,  efpedally 
where  the  land  lies  at  a  diftance,  or  through  bad  roads ;  as, 
at  one  load,  fufficient  may  be  drawn  to  manure  an  acre  of 
ground.  This,  with  their  great  durability,  muft,  it  is 
thought,  recommend  them  to  all  fuch  farmers  as  have  the 
means  of  procuring  them.  It  is  now  even,  at  the  town  of 
Sheffield,  in  Yorkmire,  it  is  faid,  become  a  trade  to  grind 
bones  for  the  ufe  of  the  farmer,  as  a  manure.  If,  however, 
bones  be  mixed  in  a  heap  with  lime,  they  will,  it  is  afierted, 
in  a  fhort  time  be  reduced  to  powder.  The  moft  proper 
feafon  for  applying  thefe  fubftances  is  in  February  or 
March ;  but  they  may  be  laid  on  in  the  autumn,  the  aavan- 
tage  of  a  wet  day  or  two  being  always  taken,  as  by  that 
means  ther  more  readily  fettle  into  the  ground.  Very  great 
fwathes  ot  hay  and  clover  have  been  had,  in  fome  cafes,  by 
this  means. 

The  writer  of  the  Agricultural  Report  of  Cornwall  ftates, 
that  a  ilip  of  land  of  fifteen  yards  width  in  that  diftrid, 
which  had  bone  manure  applied  to  it  eleven  years  ago,  fUU 
fhews  the  effedt  of  it ;  and  that  fo  fweet  is  the  herbage  on 
it,  that  the  cattle  hang  upon  it  as  long  as  they  can  find  a 
blade  of  gprafs.  In  this  cafe,  the  quantity  of  bony  matter 
laid  on  was  about  twenty-four  Winckefter  buihels,  and 
which  had  been  previoufly  covered  with  quick-lime,  tlut  the 
bones  might  be  more  eafily  broken ;  and,  as  foon  as  tke 
lime  became  effete,  they  were  picked  out,  which,  though 
retaining  their  form,  were  readily  reduced  to  powder  by  a 
hammer ;  and  then,  in  this  ftate,  fpread  out  thinly  by  the 
hand  over  the  land. 

Subftances  of  the  bony  kind  fhould,  of  courfe»  be  coo- 
verted,  as  much  as  pofiible,  to  this  ufe,  in  every  fituation 
where  they  can  be  had. 

Substances,  Refiningt  for  Commm  Sa&f  in  Rural  EcO' 
nomji  the  feveral  different  matters  employed  in  prepariog» 
purifying,  and  clearing  the  liquor,  or  brine,  in  the  making 
of  this  fort  of  fait.  A  great  many  fubftances  are  made  ufe 
of  in  this  way,  and  for  this  purpofe ;  but  the  principal  of 
them,  and  the  moft  material  effe^s  which  they  produce,  are 
thefe,  as  ftated  by  Dr.  Holland,  in  the  Corre6ted  Account 
of  the  Agriculture  and  rural  Pradices  of  Cheihire.  Though 
there  has  been  nothing  exa£t  or  corredt  in  the  application  of 
thefe  fubftances,  the  chief  additions  which  have  been  made 
ufe  of  in  this  view,  at  different  times,  are  acids,  anitnai 
jelly  and  gluten,  vegetable  mucilage,  new  or  ftale  ale,  wheat 
fiour,  refin,  butter,  and  alum. 
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The  firft,  it  ii  Caid,  hsB  not  been  much  ufed  at  any  time 
in  the  aboTC  diitrid ;  and  it  is  extremely  dmihtful  whether 
any  good  efiedls  arife  from  their  ufe :  though  the  ufe  of 
four  whey,  by  the  Dutch,  was  long  fuppofed  to  produce  « 
fuperiority  in  their  fait ;  but  which  is  believed  to  be  folely 
owing  to  the  gentle  fires  with  which  they  carried  on  the  eva- 
poration, and  not  to  the  acid  added  to  the  brine.     This  ad« 
dition  is  now  never  made  at  any  works  in  the  above  county. 
The  fecond  fort  of  fubftances,  or  thefe  of  animal  jelly  and 
gluten,  have  been  much  ufed  for  clearing  the  brine,  and 
promoting  the  feparation  of  the  earthy  contents ,  and  they 
feem  to  have  fimilar  modes  of  a^ion,  when  added  to  brine, 
to  thofe  which  they  have  on  wine  and  fermented  liquors. 
The  fubftances  of  this  kind  which  have  been  ufed  are  bloody 
whites  of  egflrs,  glue,  and  calves'  or  cows'  feet.     Blood  has 
been  long  ^ed  as  an  addition  to  brine,  for  the  purpofe  of 
clarifying  it,  as  is  evident  from  Jackfon*s  account  of  the 
making  of  fait;   and  it  is  ftill  occafionally  ufed  at  fome 
works,  and,  when  frefli,  is  found  highly  ufeful;  but  the 
difficulty  of  procuring  it  in  the  quantity  wanted,  and  of 
keepingr  it  without  putrefaftion,  are  obje^ions  to  its  general 
ufe*     Whites  of  eggs  have  been  frequently  added  to  the 
brine,  for  the  fame  purpofe  as  blood ;  and  though  thev  are 
not  now  much  ufed,  it  is  not  fuppofed  that  they  would  not 
anfwer  the  purpofe,  but  that  the  fame  obje^  is  capable  of 
being  effedied  by  means  lefs  expenfive.     Cylue  is  firequently 
ufed  for  clearing  the  brine,  and  is  found  to  anfwer  the  pur- 
pofe perfedly  well ;  and  this  is  the  only  fubftance  ufed  at 
many  works.     Vegetable  mucilage,  as  that  of  linfeed,  has 
been  occafionally  ufed  for  clearing  the  b^ne,  and  has  been 
found  to  produce  the  fame  effed  as  animal  jeUy ;  but  an  in- 
convenience attends  the  ufe  of  it  in  the  large  way :  it  becomes 
putrid  foon  after  it  is  prepared,  and  then  lofes  its  mucila- 
ginous quality.     It  feems  probable,  too,  that  new  ale  or  ftale 
ak,  which  were  long  ufed  as  additions  to  the  brine  for 
clarifying  it,  could  have  efFe£t  only  as  they  contained  a 
certain  proportion  of  vegetable  mucilage ;    the  acid  con- 
tained being  of  little  or  no  confequence.     They  are  now 
never  ufed.     Wheat-flour  and  refin  have  each,  it  is  faid, 
been  occafionally  added  to  brine,  where  the  manufafbirer 
bas  wifhed  to  produce  a  fait  of  fmall  grain.     The  mucilage 
eztrafted  from  the  flour  may  have  fome  eiied,  it  is  fuppofed, 
in  feparating  the  earthy  parts  of  the  brine ;  but  it  is  pro- 
bable that  thefe  additions  a£k  mechanically,  and,  by  the  in- 
terpofidon  of  their  fmall  particles  between  the  minute  cryf- 
talf  of  fait,  may  prevent  the  cohefion  of  thefe,  and  thus 
keep   the  grain  fmall.     Thefe  additions  are  rarely    made 
in  the  above   diitrif^.      Butter   or  fome  other  oily  fub- 
ftance is  very  generally  ufed  au  an  addition  to  brine,  during 
tbe  evaporating  procefs,  and  after  the  clearing  has  been 
made,  to  afiiii  the  granulation  of  the  fait,  and  to  make  the 
brine  work  more  kindly ;  and  though  it  has  been  thought 
to  have  no  good  efie^  experience  leaves  little  room  for 
doubting  that  the  addition  of  it  enables  the  fait  to  cryftal- 
lize  more  readily. 

Salt-makers  have  long,  it  is  faid,  been  in  the  habit  of 
adding  alum  to  their  bnne,  when  they  wifhed  to  procure  a 
hard  firm  fait,  of  large  grain  ;  and  though  fome  may  have 
obje6ked  to  its  ufe,  it  it  thought  that  it  does  affift  in  pro- 
moting the  cry  ilallization  of  the  fait  in  large  grams ;  but  in 
what  manner  its  effe^a  are  produced  is  not  afcertained,  as 
not  more  than  three  or  four  pounds  of  alum  are  added  to  a 
quantity  of  brine  capable  of  yielding  as  many  tons  of  muriate 
of  foda.  The  ad:ion  and  operation  of  thefe  fubftances  may 
be  feen  more  fully  explained  in  the  work  alluded  to 
above* 


SoBSTANOtt  dififmahe  ^  H/iSt  hf^ng  Frwk'Slruti 
and  TreeSi  in  Gardetmgf  fuch  as  are  capable  of  deftroying 
them,  or  of  preventing  their  injurious  ravages  and  effe^s  on 
trees.  Many  different  kinds  of  fubftances  have  been  recom* 
mended  for  the  purpofe,  at  different  times;  but  nothing 
perhaps  has  yet  been  found  fully  effe&ual  in  this  intention, 
in  all  cafes.  The  fubftances  and  modes  direded  belo«r 
have  lately  been  advtfed  as  ufeful  in  this  way,  in  different 
papers  iaferted  in  the  Memoirs  of  the  Caledonian  Horticsd* 
tural  Society. 

As  preventives  ajfainff  goofebernr  caterpillars,  which  fo 
greatly  infefl  and  mjure  fhrubs  of*^  that  kind,  Mr.  Mao^ 
morray,  a  nurferyman,  has  found  the  fubftances  mentioaed 
below  as  very  fimple  and  efficacious.  In  the  autumnal  fea* 
fon,  he  fays,  let  a  quantity  of  cow-urine  be  provided,  and 
let  a  little  be  poured  around  the  item  of  each  bufii  or  {hrub» 
juft  as  much  as  merely  fuffices  to  moiften  the  ground  about 
them.  This  fimple  expedient  is  ftated  to  have  fucceeded  ia 
an  admirable  manner,  and  that  its  preventive  virtues  have 
appeared  to  extend  to  two  fucceffive  feafons  or  years.  The 
bufhes  which  were  treated  in  this  manner  remained  firee  from 
caterpillars,  while  thofe  which  were- neglected,  or  rnten* 
tionally  paffed  by,  in  the  fame  compartment,  were  wiiolly 
deftroyed  by  the  depredations  of  the  infers. 

Another  mode  of  prevention  is  propofed,  which,  it  il 
faid,  is  equally  fimple  and  effedtual ;  but  the  good  effieAi 
of  which  only  extend  to  the  feafon  immediately  fucceeding 
to  that  of  the  application. 

This  is,  in  fituationsnear  the  fea,  to  colle&  as  much  drift 
or  fea-weed  from  the  beach,  when  occafion  ferves,  as  will 
be  fufficient  to  cover  the  whole  of  the  gooieberry  compart- 
ment to  the  depth  of  four  or  five  inches.  It  ftould  be  laid 
on  in  the  autumn,  and  the  whole  covering  remain  untouched 
during  the  winter  and  early  fpring  months ;  but  as  the  fruit- 
ing feafon  advances,  be  dug  ia.  This  method,  it  is  faid| 
has  anfwered  his  moft  fanguine  expe6tations ;  no  caterpillart 
ever  infefting  the  compartments  which  are  treated  in  this 
manner. 

Another  method,  wiuch  is  faid  to  have  been  found  fuc- 
cefsful  in  the  pra6tice  and  experience  of  Mr.  Elhott,  ia 
preventing  or  deftroying  caterpillars  on  the  above  fort  of 
fruit-fhrubs,  is  this :  as  the  black  currant  and  elder  bufhes> 
growing  quite  clofe  to  thofe  of  the  goofeberry  kind,  were 
not  attacked  by  this  fort  of  vermin,  it  was  conceived  that 
an  infiifion  of  their  leaves  might  be  ferviceable,  efpecially 
when  prepared  with  a  little  quick-lime,  in  the  manner 
direded  below.  Six  pounds  each  of  the  two  firft  forts  of 
leaves  are  to  be  boiled  in  twelve  gallontf  of  foft  water ;  then 
fourteen  pounds  of  hot  lime  are  to  be  put  into  twelve  galloas 
of  water,  and,  after  being  well  incorporated  with  it,  they  are 
both  to  be  mixed  well  together.  With  this  mixture  the  in^ 
fefled  goofeberry  bufhes  or  fruit-trees  are  to  be  well  wafhed 
by  the  hand  garden-engine  $  after  which  a  little  hot  lime  is 
to  be  taken  and  laid  about  the  root  of  each  bufh  or  tree  fo 
wafhed,  which  completes  the  work. 

Thus  the  caterpillars  will  be  completely  deftroyed^  it  is  fsudy 
without  hurting  the  foliage  of  the  bufhes  or  trees  in  any  way. 
A  dull  day  is  to  be  prererred  for  performing  the  work  of 
wafhing,  &c.  As  foon  as  all  the  foliage  is  dropped  off 
from  the  bufhes  and  trees,  they  are  to  be  again  wafhed  over 
with  the  hand-engine,  in  order  to  clean  them  of  all  decayed 
leaves,  and  other  matters  $  for  which  purpofe  any  fort  of 
water  will  anfwer.  The  furface  of  tbe  earth,  all  about  the 
roots  of  the  bufhes  and  trees,  is  then  to  be  well  Itirred,  and 
a  little  hot-lime  again  laid  about  them>  to  deftroy  the  ova 
or  eggs  of  the  infers. 

"  This 
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This  mode  of  mtnagemeiit  has  ner er  failed  of  fucoeftt  it 
it  faidy  in  the.courfeof  fix  years'  practice.  / 

It  is  noticed^  that  the  above  quantity  of  prepared  liquid 
will  be  fufficient  for  about  two  acres  of  ground  in  thi8>  fort 
of  plantation^  and  coft  but  little  in  pronding. 

The  ufe  of  about  a  [rallon  of  a  mixture  of  equal  propor- 
tions of  lime-water,  coamber-ley,  and  foap-fudsi  with  as 
much  foot  as  will  g^ve  it  the  colour  and  confiilence  of  dung- 
hill drainingS)  to  each  bulh  in  the  rows,  applied  by  means 
of  the  rofe  of  a  watering-pot,  immediately  as  the  ground 
between  them  is  dug  over,  and  left  as  rough  as  pofiible,  the 
whole  being  gone  over  in  this  way  without  treading  or 
poaching  the  land,  has  alfo  been  found  highly  fuccefsful 
by  others.  The  whole  is  then  left  in  the  above  ftate  until 
the  winter  frofts  are  fairly  paft,  when  the  ground  between 
the  rows  and  bufhes  are  levelled,  and  raked  over  in  an  even 
manner.  By  this  means  of  pradice,  the  bufhes  have  been 
conftantly  kept  healthy,  fruitful,  and  free  from  the  annoy- 
ance of  infeas.  The  bufhes  are  to  be  firfl  pruned,  and 
dung  ufed  where  neceffary. 

A  folution  of  foft  foap,  mixed  with  an  infiifion  of  to- 
bacco, has  likewife  been  applied  with  great  ufe  in  deilroying 
caterpillars,  by  fquirting  it  by  the  hand-fyringe  upon  the 
bufhes,  while  a  little  warm,  twice  in  the  day.  But  fome 
think  that  the  only  fafety  is  in  picking  them  off  the  bufties, 
aa  they  firfk  appear,  together  vnth  the  lower  leaves  which 
are  eaten  into  holes:  sufo,  the  paring,  digging  over,  and 
clearing  the  foul  ground  between  the  bufhes,  and  treading 
and  forcing  fuch  toul  furface  parts  into  the  bottoms  of  the 
trenches. 

Watering  cherry-trees  with  water  prepared  from  quick- 
lime new  burnt,  and  common  foda  ufed  in  wafhing,  in  the 
proportion  of  a  peck  of  the  former  and  half  a  pound  of  the 
latter  to  a  hogihead  of  water,  has  been  found  fuccefsful  in 
deftroying  the  {preen-fly  and  the  black  vermin  which  infeft 
fuch  trees. 

.  The  water  fhould  ftand  upon  the  lime  for  twenty-four 
hours,  and  be  then  drawn  off  by  a  cock  placed  in  the  cafk, 
ten  or  twelve  inches  from  the  bottom,  when  the  foda  is  to 
be  put  to  it,  being  careful  not  to  exceed  the  above  propor- 
tion, as,  from  its  acridity,  it  would  otherwife  be  liable  to 
deftroy  the  foliage.  Two  or  three  times  watering  vrith  this 
liquor,  by  means  of  a  garden  engine,  will,  it  is  faid,  deftroy 
and  remove  the  vermin. 

The  application  of  clay-paint,  too,  has  been  found  of 
great  utility  in  deftroying  the  different  infe6ls,  fuch  as  the 
coccus,  thnps,  and  fly,  which  infeft  peach,  ne6tarine,  and 
•ther  fine  fruit-trees,  on  walls,  and  in  hot-houfes.  This 
paint  is  prepared  b^  taking  a  quantity  of  the  moft  tenacious 
brown  clay,  and  <fiffufing  it  in  as  much  foft  water  as  will 
bring  it  to  the  confiftence  of  a  thick  cream  or  paint,  paffing 
it  through  a  fine  fieve  or  hair-fearce,  fo  as  that  it  may  be 
rendered  perfectly  fmooth,  unduous,  and  free  from  gritty 
particles. 

As  foen  as  the  trees  are  pruned  and  nailed  in,  thev 
are  all  to  be  carefully  gone  over  with  a  painter's  brufh 
dipped  in  the  above  paint,  efpecially  the  ftems  and  large 
branches,  as  w^ll  as  the  young  fhoots,  which  leaves  a  coat 
or  layer,  that,  when  it  becomes  dry,  forms  a  hard  cruft 
over  the  whole  tree,  which,  by  clofely  enveloping  the  in- 
fe6ts,  completely  deftroys  them,  without  doing  any  injury 
to  either  the  bark  or  buds.  And  by  covering  the  trees 
with  matts  or  canvas  in  wet  feafons,  it  may  be  preferved  on 
them  as  long  as  neceffary.  Where  one  direifing  is  not  ef- 
feftual,  it  may  be  repeated;  and  the  fecond  coating  will, 
moftly  be  fufficient.    Where  peach  and  ae&arine  trees  are 


managed  with  this  paint,  they  are,  it  is  faid,  vary  rarely 
either  hide-bound  or  attacked  by  infeds. 

This  fort  of  paint  is  alfo  ufeful  in  removing  the  mildew, 
with  which  thefe  kinds  of  trees  are  often  affe^ed ;  as  vrell 
as,  vrith  the  ufe  of  the  dew-fyringe,  in  promoting  the  equal 
breaking  of  the  eyes  of  vines,  trained  on  the  rafters  of  pine 
ftoves.     See  Strings,  Dew. 

Watering  the  peach-tree  borders  with  the  urine  of  cattle, 
in  the  beginning  of  winter,  and  anin  in  the  early  fpring, 
has  likewite  been  thought  beneficial  m  deftroying  the  infeSs 
which  produce  the  above  difeafe.  Careful  and  proper 
cleaning  and  wafhing  thefe  trees,  walls,  and  other  places  in 
conta6l  with  them,  has,  \oo,  been  found  of  great  utility  in 
preventing  infefis  from  accumulating  on  them. 

Substance,  Colourmg't  for  Ch&Je^  in  Rural  Ecomomyt  the 
material  ufed  in  colouring  cheefe  in  fome  diftridis.  It  moftly 
confifts  of  a  portion  of  annotto,  which  is  ufed  by  rubbing 
it  upon  a  ftone  kept  for  the  purpofe,  and  then  mixing  it  ia 
the  liquid  ftate  with  the  milk.  It  is  regulated  in  quantity 
by  the  fhade  of  colour  which  is  to  be  given,  without  any 
fixed  rule.  The  quantity  of  an  ounce  is  moftly  the  allow- 
ance for  a  hundred  weight  of  cheefe.  Subftances  of  thb 
kind  are  moft  commonly  ufed  for  the  thinner  forts  oi 
cheefe, 

SUBSTANTIAL,  in  the  Scltools^  fomcthing  belonging 
to  the  nature  of  fubftaiice. 

Substantial  is  alfo  ufed  in  the  fame  (enfe  with  effa^d^ 
in  oppofition  to  accidentals  in  which  relation  it  gives  room 
for  abundance  of  diftin^ions. 

SUBSTANTIVE,  in  Grammar,  is  a  quality  afcribed 
to  a  noun  or  name,  when  the  objed  it  denotes  is'  confidered 
fimply,  and  in  itfdf,  vrithout  reference  to  any  other  fubjed 
or  idea.     See  Noun. 

Subftantives,  according  to  Mr.  Harris,  are  all  thofe  prin- 
cipal words  which  are  fignificant  of  fubftances,  confidered 
as  fubftances.     See  Speech. 

Some  of  thefe  are  primary,  or  fubftantives  properly  fo 
called,  and  have  number  and  gender,  and  denominated  mtnm$: 
and  others  are  fecondary,  which  are  otherwife  called  fn^ 
n9utts,     Hermes,  ch.  iv.  and  v. 

Nouns  fubftantive  fometimes  are  ufed  adjeftively ;  and 
nouns  adje6tive  alfo  fometimes  become  fubltantiyes.  See 
Noun. 

Indeed,  cuftom  does  not  allow  us  to  ufe  all  adje^tves  in- 
differently, as  fubftantives ;  nor  all  fubftantives  as  adje&ives. 
The  laws  obferved  in  this  refpe6b  are  as  follow : 

All  nouns  either  fignify  an  individual,  as  Socrates,  Alex- 
ander, &c. ;  or  a  fpecics,  as  man,  horfe,  &c. ;  or  an  effentiil 
quality,  as  rational,  material,  &c. ;  or  an  accidental  one,  u 
black,  white,  good,  fair,  &c. ;  or  a  dignity,  office,  art,  &c« 
as  king,  prefident,  philofopher,  &c. 

Thus  have  we  four  kinds  of  nouns,  of  which  the  firft  b 
very  rarely  taken  adje^ively ;  for  as  they  fignify  individuals, 
or  particular  beings,  they  can  fcarcely  be  applied  to  any 
thing  but  the  thing  they  properly  fignify;  yet  we  have 
fometimes  known  the  name  of  Cato  taken  adjediively ;  as, 
Tih  is  to  be  CatOf  inJeed.  Nor  does  Malherbe  fcruple 
to  fay  in  French,  Plus  ^Mari  que  le  Mars  de  la  Thrace, 
Add,  that  proper  names  are  fometimes  converted  into  names 
of  dignities,  &c.  as  Caefar,  Auguftus,  &c.  In  which  cafe 
they  may  be  confidered,  in  the  lame  light,  as  nouns  of  the 
fourth  kind.  Nouns  of  the  fecond  kind  are  alfo  fometimes 
taken  adjedUvely,  as  He  is  much  a  many  &c.  The  third  kind 
are  adjenives  of  themfelves.  For  the  fourth  kind,  all  gram- 
marians rank  them  among  fubftantives,  excepting  F.  Buffier, 
who  will  have  them  to  be  adjefUfes ;  or,  to  ufe  hit  ovni 
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term,  tnodificatives.  Be  that  as  it  will,  they  are  frecjuently 
ufed  adjedively :  He  is  more  a  htngy  and  more  a  phUofopher^ 
than  any  of  hit  predeceffors. 

Now,  for  adjedives  taken  fubftantivelfy  i.  Participles 
paflive  are  very  rarely  thus  taken ;  though  we  fometimes 
lay.  The  loved  are  lefs  happy  than  the  lovers  :  the  taught  have 
the  advantage  of  the  untaught  .*  the  hefieged  make  afcdlyy  Sec. 
And,  2.  Participles  adive  are  taken  ftill  more  rarely  for 
fubftantives.  We  fcarcely  ever,  e.  gr.  fay,  the  loving^  the 
reading  ;  hut  the  lover y  the  reader:  yet  we  fay,  thejludentj  the 
proteftanti  the  tenant^  the  appellantt  the  opponent^  ftc.  3.  For 
nouns  adjedive,  thofe  applied  to  men  are  not  only  ufed  fub- 
ftantively,  but  are  even  become  fubftantives  by  ufe ;  whe- 
ther they  be  fuch  as  regard  religion,  as  Chrtftian^  Pagan^ 
Mahometan f  &c. ;  or  opinion,  as  Stoic ,  Peripatetic^  Carte- 
Jian,  &c. ;  or  country,  as  the  EngR/hy  French^  Italians;  or 
temperament,  SiS'the  melancholic^  phlegmatic,  choleric^  &c. 
Under  the  fame  rule  are  likewife  comprehended  abundance 
of  adje^ives,  fignifying  a  number  of  people  agreeing  in 
feme  common  attribute ;  as,  the  leamedf  the  great,  the  devout^ 
the  brave,  the  S^olute,  &c.  But  ufe  is  here  to  be  regarded ; 
for  we  do  not  (ay  the  elegant t  as  we  fay  the  learned;  but  ele^ 
garni  writers,  &c.  Cuftomt  and  the  ear  alone,  are  to  decide 
thefe  differences. 

Again,  adjedives  taken  fubftantiyely,  for  other  things, 
befide  men,  are  either  fo  ufed,  to  fignify  a  number  or  fet  of 
things  that  have  fome  common  quality ;  or  to  exprefs  an 
abllra6t  quality/  In  both  which,  as  in  thofe  men,  there 
are  fome  authorized  by  cuftom,  and  others  farmed  every 
^y  on  their  model. 

With  regard  to  which  laft,  ufe  again,  and  the  ear,  are  to 
decide.  Here  all  the  adjedives  of  colours  are  ufed  fubftan- 
ttvely,  as  the  white,  black,  green,  &c.  Some  of  thofe  of 
qualities,  as  the  cold,  &c. ;  thofe  of  time,  as  the  pqft,  pre/ent, 
fittmre  ;  and  many  other  matters,  as  the  agreeable,  thejubRme^ 
the  prineipaJ,  kc.  Nor  is  it  only  in  the  pofitive,  but  alfo 
ia  tne  comparative  and  fuperlative  degrees,  that  adje6^ives 
are  ufed  fubftantively ;  as  the  better  of  the  two;  the  beft  of 

k,  &c. 

Substantive  Ferb.    See  Verb. 

SUBSTITUTE,  Substitute,  formed  fromyW,  under^ 
and  fiatua,  I  aMoml,  or  eftohMiy  a  perfon  appointed  to  of- 
ficiate for  another,  in  cafe  of  abfence,  or  other  legal  im- 
pediment. 

A  fubflitute  in  the  militia  is  a  perfon  who  voluntarily 
offers  to  ferve  in  the  room  of  another  that  has  been  chofen 
by  ballot.  But  if  he  himfelf  (hould  be  afterwards  chofen 
by  ballot,  he  is  not  exempted  from  ferving  again,  as  princi- 
pals are,  within  certain  reftridions.  Subftitutes  may  be 
provided  for  Quakers.  Every  fubftitute  is  liable  to  %. 
penalty  for  not  appearing  to  be  fwom  upon  due  notice 
being  given ;  and  every  regularly  inlifted  foldier,  who  fhall 
offer  to  ferve  as  a  fubftitute  in  the  miHtia,  is  liable  to  forfeit 
lo/.  or  to  be  imprifoned.  Subftitutes  who  defert  are  to 
ferve  the  remainder  of  their  time  when  taken. 

Substitute,  in  Medicine^  denotes  a  drug,  or  remedy, 
that  may  be  ufed  in  lieu  of  another ;  or  that  fupplies  the 
place  of  another  of  like  Tirtue,  which  is  not  to  be  bad ; 
called  9M0  fuceedaneum. 

Substitutes,  in  Ship-BuiUing.  For  wood  knees,  that 
article  of  late  being  very  fcarce,  many  fubftitutes  have  been 
propofed  and  ufed.  For  inftance,  knees  made  of  iron  have 
been  and  are  now  much  ufed  in  merchant-fhips,  particularly 
in  Eaft  India  (hips,  for  hangine  knees,  and  have  been  found 
to  anfwer  very  well.  But  in  King's  Ihips,  wood  and  iroQ 
ccMubined  together,  are  ufed  in  more  ways  than  one  to  con- . 
nt&  the  fides  and  beams  together.    One  method  was  by  an 
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oak-chock  at  each  end  of  the  beam,  fided  as  large  as  th^ 
beam  at  the  upper  end,  and  to  taper  to  two*thirds  of  that 
fize  at  the  lower  end,  and  moulded  about  two  feet  broad  at 
the  upper  end,  and  one-third  of  that  at  the  lower  end,  which 
reaches  down  fix  inches  upon  the  fpirkitting.  Thofe  chocks 
are  fayed  to  the  fide,  and  clofe  up  to  the  under  fide  of  the 
beam,  in  fuch  manner  as  to  have  a  mortife,  about  one  inch 
and  a  quarter  by  one  inch  and  three-quarters  deep,  within 
and  clear  of  the  iron-pkte  knees.  They  are  then  bolted 
through  the  fide  with  fix  bolts ;  the  two  upper  bolts  to  be  one 
inch  and  three-eighths ;  the  two  middle,  one  inch  and  a  quar* 
ter ;  and  the  two  lower  ones,  one  inch  and  one-eighth.  The 
beams  are  then  fecured  to  the  chocks  by  iron-plate  knees, 
five  inches  broad  and  one  inch  and  an  eighth  thick :  the 
arms  along  the  beam  and  down  the  chock  to  be  each  four 
feet  long,  with  a-return  or  arm  at  the  upper  part  agaiilft  the 
fide,  about  eighteen  inches  lon^^  each :  the  chock  and  beam- 
arm  are  counedied  by  a  diagonal  brace,  juft  to  clear  the 
front  of  the  chock  :  before  the  plates  are  let  in,  iron  keys 
are  driven  in  the  mortife  at  the  head  of  the  chock,  which 
are  flieathed  with  copper  for  that  purpofe  The  iron-plate 
knees  are  then  let  in  flufh  their  thicknefs  into  the  fide  of 
the  beam  and  chock,  one  on  the  fore-fide  and  one  on  the 
aft-fide,  and  are  well  bolted  and  clenched  through  each 
other,  with  four  bolts  through  the  beam-arms,  four  through 
the  chock-arms,  and  one  through  the  middle  of  the  bracb 
of  one  inch  and  three-eighths,  and  two  bolts  through  the 
fide  in  each  return  or  fore  and  aft  arm,  one  of  inch  and 
three-eighths  and  one  of  inch  and  a  quarter. 

Obferve,  when  any  of  the  beams  come  Over  a  port,  they 
are  to  be  kneed  at  each  end  with  one  wood  lodging  and 
one  wood  or  iron  hanging  knee,  to  caft  clear  of  the  fide  of 
the  port. 

At  prefent,  the -fides  are  farther  fecufed  with  a  ihelf, 
having  a  chock  underneath,  and  an  iron  knee  in  front,  under 
each  beam.  Thus  the  fhelf  is  a  piece  of  thick  ftuff  of  ten 
inches  deep  and  about  fourteen  inches  broad,  fayed  along 
the  fide  and  under-fide  of  the  beams  all  fore  and  aft,  and 
fcarfs  one  into  the^  other  with  a  fcarf  fix  feet  long,  or  id 
the  round  of  the  bow  to  have  anchor-ftock  pieces  fayed  into 
the  fcarfs.  The  fore  end  of  the  flielf  laps  about  four  feet 
under  the  deck-hook,  and  doueh  thereto  with  two  or  more 
douh,  and  bolts  upwards  through  the  hook. 

Along  the  fides,  the  (helf  is  doueBed  into  the  claDrpif 
with  four-inch  douls,  about  every  four  feet  afunder,  and 
'  four  douls  in  each  fcarf,  and  two  douls  upward  into  each 
beam  and  into  the  deck-tranfom ;  it  il  then  fet  clofe,  and 
bolted  through  the  fide  with  one  inch  and  quarter  bolts, 
about  twenty  inches  afunder.  The  ends  6f  the  beams  zrt 
next  bolted  through  the  (helf,  with  one  bolt  of  an  inch  and 
a  quarter,  to  clear  the  heads  of  the  chocks,  and  one  alfa 
through  the  water-ways. 

Under  each  beam  is  fayed  an  oak-chock,  clofe  up  under 
the  (helf,  ten  inches  fided,  and  moulded  at  the  head  to  the 
breadth  of  the  flielf,  and  at  the  heel  not  lefs  than  three 
inches,  which  reaches  down  to  the  fpirkitting.  In  the  front 
of  each  chock  is  fayed  an  iron  knee,  five  inches  broad  and 
five  inches  thick  at  the  (houlder,  and  one  inch  thick  at  the 
extremities,  that  is,  the  beam-arm  to  be  three  feet  fix  inches 
long,  and  the  arm  on  the  chock  to  reach  about  fix  inches, 
or  to  take  a  bolt  through  the  fpirkitting  t  the  beam-arm  has 
four  bolts,  of  one  inch  and  three-eighths,  driven  upwards, 
and  the  chock-arm  five  bolts  of  one  mch  and  three-eighths, 
except  the  two  lower  ones,  which  may  be  one-eighth 
lefs. 

Sometimes  thefe  knees,  inftead  of  an  arm  along  the  beam, 
have  a  fixap  on  each  fide,  which  clafps  the  beam  and  bolts, 
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with  two  boltt  through  the  beam  fore  and  afty  and  one  up- 
wards at  the  flioulder  or  return. 

Obferrey  that  the  foregoing  given  dimenfion«  are  for  fecur- 
ing  the  g^n-deck  beams  of  a  Teventy-four  ^un  (hip,  confe- 

Suently  the  decks  above  are  lefs  in  proporuon,  as  Ukewife 
lips  of  a  lefs  rate. 

SUBSTITUTION,  in  Grammar ^  the  ufing  of  one  word 
for  another ;  or  one  mode,  ftate,  perfon»  or  number,  of  a 
word  for  another.     This  the  grammarians  otherwise  call  a 

fyllepfit. 

Substitution,  in  the  Civil  Law^  a  difpofition  of  a  tef- 
tater,  by  which  he  fubftitutes  one  heir  to  another,  who  has 
only  the  ufufruit,  and  not  the  property  of  the  thing  left 
him. 

Subftitution  is  a  kind  of  fiduciary  inheritance,  called  alfo 
Jidei  tomnuffto^  in  regard  the  immediate  inheritor  has  only 
the  ufe  or  produce  of  the  thing ;  the  body  of  it  being 
fubilituted  and  appropriated  to  certain  perlons,  who  are 
Ukewife  to  have  the  ufufruit  in  their  turns,  but  are  never  to 
have  the  property. 

In  fome  countries  fubftitution  is  perpetual ;  in  France  it 
only  holds  to  the  fourth  generation.  Subftitution  anfwers 
to  remainder  in  common  law. 

Among  the  Romans  there  was  abundance  of  thefe  fidu- 
ciary heirs,  who  enjoyed  inheritances  till  they  returned  them 
into  the  hands  of  the  right  heir ;  and  the  reafon  why  they 
did  not  Ukewife  reftore  the  fruits,  or  that  the  fruits  were 
not  deemed  to  make  a  part  of  the  inheritance,  but  only  of 
the  thing,  was,  that  the  fiduciary  or  truftee  was  obUged  to 
run  the  r^k,  and  to  ftand  the  charge  of  the  culture  of  the 
land. 

Substitution,  in  Algebra^  &c.  is  the  putting  in  the 
room  of  any  quantity  in  an  equation,  fome  other  quantity 
which  is  equal  to  it,  but  exprefied  after  another  manner. 
See  Reduction  of  Equations* 

SUBSTRACTION,  or  Subtraction,  in  Arithmetic, 
the  fccond  rule^  or  rather  operation,  in  arithmetic,  by  which 
we  deduA  a  lefs  number  from  a  greater,  to  learn  the  precife 
difference. 

Or,  more  juftly,  fubflra6Uon  is  the  finding  of  a  certain 
number  from  two  homogeneous  ones  given,  which,  with  one 
of  the  given  numbers,  is  equal  to  the  other. 

The  doftrine  of  fubftra&on  is  reducible  to  what  follows : 

To  SubfiraS  a  Left  Number  from  a  Greater,  i .  Write 
the  lefs  number  under  the  greater,  in  fuch  manner,  as  that 
homogeneous  figures  anfwer  to  homogeneous,^  i.  e.  units  to 
units,  tens  to  tens,  &c.  as  direfied  under  Addition. 
2.  Under  the  two  numbers  draw  a  Une.  3.  Sub  draft,  feve- 
rally,  the  units  from  units,  tens  from  tens,  hundreds  from 
hundreds  \  beginning  at  the  right  hand,  and  proceeding  to 
the  left :  and  write  the  feverau  remainders  in  their  corre- 
fpondent  places,  under  the  Une.  4.  If  a  greater  figure 
come  to  be  fub(lra6led  from  a  lefs,  borrow  an  unit  from  the 
next  left-hand  place ;  this  is  equivalent  to  10,  and,  added 
to  the  lefs  number,  the  fubftraftion  is  to  be  made  from  the 
fum;  or  if  a  cipher  chance  to  be  in  the  next  left-hand 
place,  borrow  the  unit  from  the  next  farther  place. 

By  thefe  rules  any  number  may  be  fub(lra€ted  out  of  an- 
other greater.     For  example ; 

If  it  be  required,  from        -         9800403459 
Tofubftraft  -  -  4743865263 

The  remainder  wiU  be  found  5056538196 

For,  beginning  with  the  right-hand  fi|pirei  and  taking 
3  from  9,  there  remain  6  units,  to  be  written  underneath 
the  line :  going  then  to  the  next  plaoei  6^  I  findy  can&ot 

4 
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be  taken  from  5;  wherefore,  from  the  place  of  httn« 
direds,  4,  I  borrow  i,  which  is  equivalent  to  10,  in  the 
place  of  tens ;  and  from  the  fum  of  this  10  and  5,  tits. 
15,  fubftra£ting  6,  I  find  9  tens  remaining,  to  be  put 
down  under  the  line.  Proceeding  to  the  place  of  hun« 
dreds,  2,  and  the  i  borrowed  at  the  lail,  make  3,  which 
fubftrafied  from  4,  leave  1. 

Again  5,  in  the  place  of  thoufands,  cannot  be  fubftra^ed 
from  3  ;  for  which  reafon,  taking  i  from  4,  in  the  place 
of  hundreds  of  thoufands,  into  the'  empty  place  of  tens  of 
thoufands,  the  cipher  is  converted  into  10  tens  of  thou- 
fands; whence  one  10  being  borrowed,  and  added  to  the 
3,  and  from  the  fum  13  thoufand,  5  thoufand  being  fub- 
ftra6led,  we  (hall  have  8  thoufand  to  enter  under  the  line ; 
then  fubftra^ng  6  ten's  of  thoufands  from  9^  there  remain  3. 
Coming  now  to  take  8  from  4 ;  from  the  8  farther  on  the 
left,  I  borrow  I,  by  means  of  which,  the  two  ciphers  will  be 
tamed  each  into  9.  And  after  the  like  manner  is  the  reft 
of  the  fubftradion  eafily  performed. 

If  heterogeneous  numbers  be  to  be  fubftraded  from  each 
other,  the  units  borrowed  are  not  to  be  equal  to  ten,  but 
to  fo  many  as  there  go  of  units  of  the  lefs  kind,  to  con- 
ftitute  an  unit  of  the  greater :  for  example : 

£     s.     d* 

45     16    ^ 

27     19    9 

17     16    9 


For  fince  9  pence  cannot  be  fubftraAed  from  6  pence  ; 
of  the  16  (hillings,  one  is  converted  into  12  pence ;  by 
which  means,  for  6  we  have  18  pence;  whence  9  being 
fubftraded,  there  remain  9.  In  like  manner,  as  19  fkilliDgs 
cannot  be  fubftrafted  from  the  remaining  16;  one  of  the  45 
pounds  is  converted  into  20  (hillings,  from  which,  added 
to  the  16,  19  being  fubftraded,  the  remainder  is  16  flul« 
lings.  Laftly,  27  pounds  fubftraded  from  44  pounds, 
there  remains  17. 

If  a  greater  number  be  required  to  be  fubftraded  from 
a  lefs,  it  is  evident  the  thing  is  impoflible.  The  lefs  num- 
ber, therefore,  in  that  cafe,  is  to  be  fubitraded  from  the 
greater ;  and  the  defed  to  be  noted  by  the  negative  cluu 
rader.  E.gr»  If  I  am  required  to  pay  8  pounds,  and  am 
only  mailer  of  3,  when  the  3  are  paid,  there  will  lUlI  remain 
5  behind,  which  are  to  be  noted,  —  5. 

Subftradion  is  to  be  proved  by  adding  the  remainder  to 
the  fubtrahend,  or  number  to  be  fubflraded :  for  if  the 
fum  be  eoual  to  the  number  whence  the  other  is  to  be 
fubftraded,  the  fubltradion  is  juftly  performed.  For  ex- 
ample: 

£      f.     d* 
9800403459  156    II    3i 

4743865363  fubtrahend.  21     17     2 J  fubtrahend. 


5056538196  remainder. 
9800403459 


134    14    oj 
156     II     3i 


SuBSTR ACTION,  in  Algebra^  is  performed  by  conneding 
the  quantities  with  all  the  figns  of  the  fubtrahend  chanj^ ; 
and  at  the  fame  time  uniting  fuch  as  may  be  united  ;  as  is 
done  in  additions  which  fee. 

Thus  +  7  afubftraded finom  +  9  «,  makes  +  94^7^ 
or  2  «• 

In  the  fubftradion  of  compound  algebraic  quantitiesy 
the  chara£ters  of  the  fubtrahend  are  to  be  changed  into  the 
contrary  onesj  vi%.  +  into  —  i  and  —  into  -f  • 

At 
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Ai  the  addition  of  al^raic  quantkiet  includes  time 
cales,  vim.  u  The  addition  of  like  quantities  with  like 
fignsy  for  which  the  rule  is  to  add  the  co-efficients*  to  pre- 
fix the  common  fign  to  their  fum^  and  to  fubjoin  the 
common  letter  or  ktters :  a.  The  addition  of  quantities 
that  are  like  with  unUke  figns,  for  which  the  rule  is  to  Tub- 
ftraft  the  lefs  co-efficient  from  the  greater,  to  prefix  the 
fign  of  the  greater  to  the  remainder^  and  to  fubjoin  the 
common  letter  or  letters :  and  3.  The  addition  of  quantities 
that  are  unlike,  for  which  fet  them  all  down  after  one 
mother*  with  their  figns  and  co-efficients  prefixed:  the 
ffeneral  rule  for  fubftradion*  comprehending  all  the  cafes 
9iat  occur*  is,  change  the  figns  of  the  quantity  to  be  fub- 
ftra&ed  into  their  contrary  figns*  and  then  add  it  fo  changed 
to  the  quantity  firom  which  it  was  to  be  fubftrafted ;  the 
fom  arifing  by  this  addition  is  the  remainder*  becaufe*  to 
fabftra6l  any  quantity*  either  pofitive  or  negatiTe,  is  the 
itme  as  to  add  the  oppofite  kind 


From 
Subtraa 

Rem* 


+  5« 

;  A  -*  3  41  or  2  a. 


From  +  5  tf 

Subtraft  —  3  a  . 

Rem.  +54i-f3a=:8tf. 

From  —  5  fl 

Subtraft  +34 


Rem.        .5^  —  34=  — 8«. 


From 
Subtrad 


5« 


Rem.        — 5J  +  3as— 2tf. 

From        atf  — 3«  +  5jf  — 6 
Subtrafi   6a  +  4X  +  Sy\-  4, 

Rem.  —  4a  -  7  »•  •  •  o  —  lo. 

SussTRACTioN  tf  Logarithms.    See  Logarithms. 
SuBSTRACTioN  rf  VulgoT  FroEAom.    See  Fractions. 
SuBSTR ACTION  of  DecmoU.    See  Decimals. 
6uBSTRACTioN  of  Surdt*    See  Surd. 

SUBSTRATUM,  in  Agfuubwre^  a  term  fometimes  ufed 
to  fignify  the  under  ftratum  or  bed  of  foils*  or  that  which 
is  interpofed  between  the  furface  layer  of  materials*  and  the 
bafe  or  fubftrudure  upon  which  the  whole  is  difpofed  or 
See  Soil  and  Strata. 


SUB 

In  eafteriy  and  wefterly  dials*  the  fubftjlar  line  is  the  Ihe 
of  6  o'clock*  or  the  interfedtion  of  the  planei  on  which  the 
dial  is  delineated*  with  the  prime  verticaL 

SUBSUPERPARTICULAR.  7  «     o 

SUBSUPERPARTIENS.        J  ^^  ^^"^• 

SUBTANGENT  of  a  Curve,  the  line  that  determines 
the  interferon  of  a  tan^nt  with  the  axis ;  or  that  deter- 
mines the  point  in  which  the  tangent  cuts  the  axis*  pro- 
longed. 

Thus  in  the  curre  A  M,  ice:  (  Plate  XIV.  AndjJUffiw.  c.) 
the  line  T  P  intercepted  between  the  femiordinate  r  M» 
and  the  tangent  T  M*  is  the  fubtangent.  And  P  R  is  to 
PM^asPMtoPT;  and  PM  to  FT*  as  MR  to  TM. 
See  Subnormal. 

It  is  a  rule  in  all  equations*  that  if  the  value  of  the  fub« 
tangent  come  out  poutive*  tlie  point  of  interfeftion  of  the 
tangent  and  axis  falls  on  that  fide  of  the  ordinate*  where 
the  vertex  of  the  ^curve  lies ;  as  in  the  parabola  and  para* 
boloids. 

If  it  come  out  negative*  the  point  of  interfedion  wHI 
fall  on  the  contrary  fide  of  the  ordinate*  in  refpeft  of  the 
vertex  or  beginning  of  the  abfcifs ;  as  in  the  hyperbola  and 
hyperbohform  fiffures. 

And  univerfally*  in  all  paraboliform  and  hyperboliform 
figures*  the  fubtangent  is  equal  to  the  exponent  of  the 
power  of  the  ordinate*  multiplied  into  the  abfcifs  :  thus» 
m  the  common  parabola,  whofe  property  is/  x-^y  y,  the 
fubtancrent  is  in  length  equal  to  jr*  the  abfcifs,  multiplied 
by  2,  the  exponent  (»  the  power  of  yy,  the  fqiiare  of  the 
ordinate  ;  that  is,  it  is  equal  to  twice  the  abfcifs  ;  and  by 
the  former  rule  for  paraboliform  figrures*  it  muft  be  taken 
above  the  ordinate  in  the  axis  produced. 

Thus*  alfo*  in  ope  of  the  cubical  paraboloids*  where 
^  xx:=s yyyf  the  length  of  the  fubtangent  will  be  j-ds  of 
the  abfcifs:  and  in  a  parabola  of  any  kind,  the  general 
equation  being  a^^'ss  +^'"+"*  the  fubtangent  is  =s 

X  X*  or  its  ratio  to  the  abfcifs  is  conftantly  that  of 


SUBSTRUCTION*  in  BmUng,  denotes  underpinning* 
jground-felUng*  &c.     See  Foundation. 

SUBSTYLE,  or  ^ubsttlar  Zmr*  m  DiaiTmf  a  right 
line*  on  which  the  ftyle  or  gnomon  of  a  dial  is  ere<ned. 

The  angle  included  between  this  line  and  the  ftyle*  is 
called  the  elevation  or  height  of  the  ftyle.     See  Sttlb. 

In  polar*  horizontal*  meridional*  jm  northern  dials*  the 
/ubftylar  line  is  the  meridional  line*  or  line  of  i;t  o'clock } 
or  interfedion  of  a  plane*  on  which  the  dial  is  delineated* 
writh  that  of  the  mendian. 

In  all  declining  dials*  the  fubftyle  makes  an  angle  with 
tibe  hour-line  of  Xll*  and  this  angle  is  caUed  the  diftanc^ 
^  the  fubftjie  fiom  the  soeridi^. 


m  +  ntom*     See  MettoJo/TAXfGmxTa* 

In  the  parabola*  the  fubtangent  P  T  is  double  the  abiicifii 
A  P ;  and  the  fubnormal  P  R  is  fubduple  of  the  para* 
meter. 

SUBTENSE*  formed  from  /ui^  mJer^  and  tatdof  I 
firetcb^  in  Geometry^  a  right  line  oppofite  to  an  angle*  and 
prefumed  to  be  dniwn  between  the  two  extremities  of  the 
arc  which  meafures  that  angle. 

The  fubtenfe  of  the  angle  coincides  with  the  chord  of 
the  arc. 

In  every  right-angled  triangle,  the  (quare  of  the  fubtenfe 
of  the  riffht  angle  is  equal  to  the  fquares  of  the  fubtenfes 
of  both  the  other  angles*  by  the  47th  pro.  of  Euclid.  See 
Hypothbnusb  and  Trianolx. 

SUBT£RGUNGE*in  GM;fr^il7*a  town  of  Hindooftan« 
in  Oude ;  22  miles  E.  of  Luckow. 

SUBTERMOOKY*  a  river  of  Bengal*  which  runs  into 
the  bay  of  Bengal*  N.  Ut.  21^  35^    E.  k>ng.  88^  32'. 

SUBTERRANEOUS*  or  Subterranean*  fomething. 
under  ground. 

Naturalifts  talk  much  of  fubterranean  fires*  as  the  caufe 
of  volcanoes }  and  fubterranean  winds*  as  the  caufe  of  earth- 
quakes. 

Among  the  many  places  where  fubterranean   fires  are 
found*  England  is  not  wholly  without  them  ;  though  with 
us  they  appear  only  in  the  coal  countries*  and  plainly  feed ' 
on  notning  but  the  upper  ftratum  of  the  coal*  called  by  the 
miners  day^coaif  unlefs  where  they  have  by  accident  been 


SUB 

kindkd  hj  t&tal  fires  at  great  depths,  or  fired  dowaward, 
by  being  pent  in  for  room.     See  Volcano. 

We  have  an  account  in  the  Philofophical  Tranfa^ion8» 
•f  a  fubterranean  town  found  at  Portici,  near  Naples,  in 
which  many  antique  ftatues,  paintings,  and  other  curiofities 

have  been  found. 

This  fubterranean  town  is  probably  the  ancient  city  of 
Herculaneum,  which  was  fwallowed  up  by  an  earthquake* 

See  PhU.  Tranf.  N°  458-  fe^-  4»  S*  ^^^  ^• 

It  is  remarkable,  that  fome  of  the  antique  paintings  found 
there  are  as  heik  and  peried,  as  if  lately  painted.  Ibid* 
Ie6t.  6.     See  Herculaneum. 

SUBTILE,  in  PA^<r/,  intimates  a  thing  exceedingly 
fmall,  fine,  and  delicate ;  fuch  as  the  animal  fpirits,  the 
effluvia  of  odorous  bodies,  &c.  are  fuppofed  to  be. 

One  kind  of  matter  is  only  more  fubtile  than  another,  in 
that,  being  divided  into  fmsdler  parts,  and  thofe  too  more 
agitated ;  on  the  one  hand,  it  makes  lefs  refiftance  to  other 
bodies  ;  and,  on  the  other,  infinuates  itfelf  more  eafily  into 
their  pores. 

The  Cartcfians  fuppofe  a  fubtile  matter  for  their  firft  ele- 
ment.    See  Cartesian,  and  Materia  Subtllu. 

SUBTILIZATION,  Subtilizatio,  the  aft  of  fubtiliz- 
ing,  or  rendering  any  thing  fmaller  and  fubtiler;  particularly, 
the  difFoIviiig  or  changing  of  a  mixt  body  into  a  pure  liquor, 
or  a  fine  powder,  by  feparating  the  groffer  parts  from  it. 

SUBTRACTION.     See  Substraction. 

Subtraction  of  Canjtqral  Rights^  in  Law^  is  where 
<:ither  the  hufband  or  wife  lives  feparate  from  the  other 
without  fuffident  reafon;  in  which  cafe  the  ecclefiaftical 
jurifdiaion,  on  a  fuit  for  reflitution  of  conjugal  rights, 
wiU  compel  them  to  come  together  again,  if  either  party 
be  weak  enough  to  defire  it,  contrary  to  the  inclination  of 
the  other* 

Subtraction  of  Lq;acuif  denotes  the  withholding  or 
detaining  of  legacies,  for  which  the  fpiritual  court  admi- 
niters  redrefs,  by  compelling  the  executor  to  pay  them. 
But  in  this  cafe,  the  courts  of  equity  exercife  a  concurrent 
jurifdidion  mth  the  ecclefiaftical  courts,  as  incident  of 
ibme  other  fpecies  of  relief  prayed  by  the  complainant ;  as 
to  compel  the  executor  to  account  for  the  teftator's  effe6b, 
or  aflent  to  the  legacy,  or  the  like. 

Subtraction,  witb  regard  to  real  Property f  is  an  injury 
which  happens,  when  any  perfon,  who  owes  any  fuit,  duty, 
cuftom,  or  fervice,  to  another,  withdraws  or  negleds  to 
perform  it.  It  differs  firom  a  M^ei/m,  (which  fee,)  in  that 
fbh  is  committed  without  any  denial  of  the  right,  confiding 
merely  in  non-performance;  that  ftrikes  at  the  very  title 
of  the  party  injured,  and  amounts  to  an  ou/ier  or  adual 
difpoffeffion.  ( See  Ouster.  ]  Subtradion,  however,  being 
clearly  an  injury,  is  remediable  by  due  courfe  of  law  ;  but 
the  remedy  differs  according  to  the  nature  of  the  fervices ; 
whether  they  be  due  by  virtue  of  any  tenure,  or  by  cuftom 
only.     Blackft.  Comm.  vol.  iii. 

Subtraction  of  Tithes f  is  the  withholding  of  tithes  from 
the  parfon  or  vicar,  whether  the  former  be  a  clergyman  or 
a  lay  appropriator.  (See  Tithes.)  In  this  cafe,  fummary 
and  expeditious  afiif^ance  is  given  by  the  ftatutes  of  27 
Hen.  ^^11.  cap.  20,  and  32  Hen.  VIII.  cap.  7,  which 
enaft,  that  upon  complaint  of  any  contempt  or  mifbe- 
l^^viour  to  the  ecclefiaftical  judge  by  the  defendant  in  any 
fuit  for  tithes,  any  privy-counfeilor,  or  any  two  juftices  of 
the  peace  (or  in  cafe  ot  difobedience  to  any  definitive  fen- 
tence,  any  two  juftices  of  the  peace)  may  commit  the  party 
to  priCon  without  bail  or  mainprize,  t'll  he  enters  into  a 
itcogai^ance,  with  fufficient  fureties,  to  give  due  obedience 


sub 

to  the  prooelii  aad  fenteaca  of  the  court.    Blackft*  Coflim. 

vol*  iii. 

SUBTRAY,  or  Meniere  en  Bremu^  in  Geography^  a 
town  of  France,  ia  tha  department  of  'the  Indrc ;  9  mikt 
S.  of  Chatillon. 

SUBTRIPLE  Ratio.     See  Ratio. 

SUBU,  in  Geogrt^by.     See  Sbeboo* 

SUBVERSIO  Stomachi,  a  term  ufed  by  fome  authors 
to  exprefs  a  violent  vomiting,  when  what  (hould  pafs  through 
the  inte dines  is  voided  conftantly  by  the  mouth. 

SU^ULARE  Folium,  among  Botamfit.     See  Lkav. 

SUBULARIA,  in  Botany^  fo  called  from  fuhuiay  aa 
awl ;  on  account  of  the  refemblance  which  the  leaves  of  the 
original  fpecies  bear  to  that  (harp-pointed  inftniment. — Linn. 
Gen.  33a.  Schreb.  436.  Willd.  Sp.  PL  v.  3.  425* 
Mart.  Mill.  Dia.  v.  4.  Sm.  Fl.  Brit.  676.  Ait.  Koit. 
Kew.  V.  4.  91.  Juff.  240.  — Clafs  and  orders  TetratfynamU 
Siliculofa.     Nat.  Ord.  Siliqwfgf  Linn.     Crueifer^f  Juff. 

Gen.  Ch.  Col,  Perianth  inferior,  of  four,  ovate,  coo- 
cave,  fpreading,  deciduous  leaves.  Cor.  cruciform,  of  four, 
obovate,  undivided  petals,  rather  larger  than  the  calyx. 
Stam.  Filaments  fix,  not  fo  long  as  the  corolla,  the  two 
fliorter  ones  oppofite ;  anthers  fimple.  Pifl.  Gemeo  fa- 
perior,  ovate  ;  ftyle  (horter  than  the  pouch ;  ftigma  obtuie. 
Peric.  Pouch  ovate,  comprefied,  entire,  tipped  with  the 
fhort  ftyle,  of  two  cells ;  the  partition  contrary  to  its  greater 
diameter  ;  valves  ovate  ;  deeply  concave.  Seeds  very  imall, 
roundifti. 

Efl*.  Ch.  Pouch  entire,  elliptical,  of  two,  deeply  con- 
cave valves.  Partition  contrary  to  the  greater  diameter  of 
the  pouch.     Style  very  fhort. 

1.  S.  aquat'ua^  Awl-wort.  Linn.  Sp.  I^.  8^6.  EngL 
Bot.  t.  732.  Fl.  Dan.  t.  35.— Stalk  leaflefs.  Leaves 
radical,  awl-fhaped. — Found  chiefly  in  the  northern  parts 
of  Europe,  flowering  under  water  in  July,  moftly  in  alpine 
lakes  and  rivulets,  that  have  a  gravelly  or  fandy  bottom.  It 
was  firft  dete^ed  in  Ireland  by  Sherard,  add  has  fince  been 
gathered  in  Scotland  and  Wales.  Root  annual,  fibrous, 
white.  Leaves  awl-fhaped,  fmooth,  all  growing  from  the 
root.  StaUs  about  two  inches  high,  im 00th,  racemofe. 
Flowers  ftalked,  folitary,  inconfpicuous,  white,  forming  a 
fmall  clufter^  always  immerfed  in  the  water.  Poiub  of  two 
boat-like,  fcarcely  carinated,  valves  ;  partition  tranfparent. 
Seeds  about  three  in  each  cell. 

2.  S.  alpsua.  Alpine  Awl-wort.  Willd.  n.  a.  (Draba 
mollis  \  Scop.  Cam.  v.  2*  7*  t.  34.  Hoft.  Synopf.  3^5.)— 
Stem  branched.  Leaves  obovate. — Native  of  the  Auftnan 
Alps. — Root  creeping,  tender,  round,  branched.  Lea^tes 
foft,  flefhy,  fmooth.  Flowers  in  terminal  clu^s^  milk- 
white. 

We  have  followed  WiUdenow  in  making  this  a  fpecies  of 
Subtdariof  from  ScopoU's  defcription. 

SUBULATED  Leaf.     See  Leaf. 

SUBULGUR,  in  Geography f  a  town  of  Hindooftan, 
in  the  circar  of  Gohud ;  20  miles  S.  of  Kerowly. 

SUBULO,  a  term  ufed  by  Pliny  for  two  years  old.  Sec 
Ferula. 

SuBULO,  in  Natural  Hi/lory ^  a  word  ufed  by  the  ancients 
to  exprefs  a  deer,  or  ftag,  at  that  time  of  its  life  when  the 
horns  firft  begin  to  appear. 

Others  have  underftood  it  as  the  name  of  the  oryx,  whofe 
horn  was  narrow  at  the  fummit,  and  thence  grradually  larger 
toward  the  bafe;  fo  that  it  refembled  the  figure  of  the 
fubulo.  This  is  the  fabulous  creature  called  the  trju^om, 
and  defcribed  as  a  nimble  and  terrible  animal.  But  it  ia 
certain  that  no  fuch  animal  ever  exifted,  as  is  called  by  this 
namci  and  is  thus  defcribed  :  the  only  one-homed  animal  in 

3  ^^ 
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tke  world  is  the  rhinocerosy  and  this  is  an  unwiddy  heavy  which  divide  Sweden  from  Norway,  well  knew  that  eztieme 
^tftmal,  aot  at  all  refembling  the  chara/Aers  or  figures  we  cold,  efpecially  when  joined  with  tatigue,  produces  a  torpor 
have  of  the  fubulo»  or  oryx*  and  fleepinefs  that  are  aimed  irrefiftible  :  he  therefore  con- 
It  is  to  be  obferved,  that  the  fubulo  of  the  mofk  ancient  jured  the  company  to  keep  moving,  whatever  pain  it  might 
writers  was  an  inftrument  of  iron,  fliarp  at  the  point,  ufed  coft  them,  and  wnatever  relief  they  might  be  promifed  by 
in  the  ftone-quarries  to  break  a  way  through  large  mafles.  an  inclination  to  reft  :  whofoever  fits  down,  fays  he,  wiB 

SUBURBICARY,  Suburbicakius,  formed  hom/uif  fleep ;  and  whofoever  deeps,  will  wake  no  more.  Dr.  So- 
miukrf  and  sr^i,  aiyt  an  epithet  given  to  thofe  provinces  of  lander  himfelf  was  the  firll  who  found  the  inclination,  againft 
Italy,  &c,  which  compofed  the  ancient  diocefe»  or  patri-.  which  he  had  warned  others,  irrefiftible ;  and  infifted  upon 
archate  of  Rome*  They  were  alfo  fometimes  called  urbleary  being  fufiPered  to  lie  down.  Mr.  Banks  intreated  and  re- 
provinces,  moniirated  in  vain  ;  down  he  lay  upon  the  ground,  though 

Authors  ufually  reckon  ten  of  thefe  fuburbicary  pro-  it  was  covered  with  fnow,  and  it  was  with  great  difficulty  that 

▼inces ;  of  which  Italy,  from  the   Po  to  the  heel,  made  his  friend  kept  him  from  fleeping.     Richmond  alfo,  one  of 

leven  ;  and  the  ifles  of  Sicily,  Sardinia,  and  Corfica,  the  the  black  fervants,  began  to  linger,  having  fuffered  from  the 

«ther  three.  <^old  in  the  fame  manner  as  the  dofbor.     Mr.  Banks,  theni* 

Yet  Salmafius  will  have  the  fuburbicary  provinces  con-  fore,  fent  five  of  the  company,  among  whom  was  Mr.  Ba* 

fined  to  thofe  four  in  the  neighbourhood  of  Rome,  to  chan,  forward,  to  get  a  fire  ready  at  the  firft  convenient 

which  the  authority  of  the  prefeft  of  Rome  extended  $  place  they  could  find,  and  himfelf  and  four  others  remained 

and  thefe  he  makes  the  limits  of  the  £oeefe  of  ancient  with  the  do6tor  and  Richmond,  whom  partly  by  perfuafion 

]^ome.  ^^^  intreaty,  and  partly  by  force,  they  brought  on,  tiU 

F.  Sirmond  takes  the  other  extreme,  and  comprehends  they  both  declared  they  could  go  no  farther.    Mr.  Baaks 

all  the  Weft  under  the  name  of  fubtnrbicary' provinces.  had  recourfe  to  intreaty  and  expoftulation,  but  they  pro- 

Rufinus,  who  lived  in  the  a^e  of  the  council  of  Nice,  ex-  duced  no  effe6i  :  when  Richawnd  was  told,  that  if  he  did 

plains  the  power  afcribed  to  the  pope,  in  the  fixth  canon  of  not  go  now  he  would  in  a  fhort  time  be  frozen  to  death ;  he 

that  council,  by  faying,  that  he  had  the  care  and  fuperin-  anfwered,  that  he  defired  nothing  but  to  lie  down  and  die. 

tendance  of  the  fuburbicary  provinces.     Hence  the  different  The  dp6lor  did  not  fo  explicitly  renounce  his  life  ;  he  faid  he 

fentiments  of  authors^  vrith  regard  to  the  fuburbicary  pro-  was  willing  to  go  on,  but  that  he  muft  firft  take  fome  fleepy 

Ttnces ;  fome  only  confidering  the  pope  as  biihop  of  Rome ;  though  he  had  before  told  the  company  that  to  fleep  was  to 

ethers  as  patriarch  of  the  Weft,  Ace.  perifh.     Mr.  Banks  and  the  reft  found  it  impoffible  to  carry 

-     SUBURBS,  buildings  without  the  walls  or  compafs  of  them,  and  there  being  no  remedy,  they  were  fuffiered  to  Wt 

a  city  or  town.  down,  being  partly  fupported  by  the  bufhes,  and  in  a  few  mi- 

SUC  Sambil,    in    Ge§graphy9   a  town  of   Perfia,    in  nutes  they  frQ  into  a  profoond  fleep  :  foon  after,  fome  of  the 

Chufiftan  ;  70  miles  S.£.  of  Toftar.  people  who  had  been  fent  forward  Rtumed  with  the  welcome 

SUCAIFE,  a  town  of  Arabia*  in  Hedsjas ;  25  miles  news  that  a  fire  was  kindled  about  a  quarter  of  a  mile  farther 

S«E.  of  Jambo.  on  the  vray.    Mr.  Banks  then  endeavoured  to  wake  Dr.  So- 

SUCCA,  a  town  of  Tripoli,  in  the  gulf  of  Sidra  ;  45  lander,  and  happily  fucceeded ;  but  though  he  had  not  flept 

miles  S.E.  of  Mefurada.  ^"^^  ntfnutes,  he  had  almoft  loft  the  ufe  of  his  limbs,  and 

SUCCADANA,  a  town  of  the  ifland  of  Borneo,  and  the  mufcles  were  fo  flirunk,  that  his  fhoes  fell  from  his  feet ; 

capital  of  a  kingdom  of  the  fame  name,  at  the  mouth  of  a  he  confented  to  go  forward,  with  fuch  affiftance  as  could  be 

river.     The  chief  produds  of  the  country  are  camphor  and  given  him,  bnt  no  attempts  to  relieve  poor  Richmond  wem 

ditoonds.     S.  lat.  o^  56'.     £.  long.  109°  56^.  hiccefsful.     Richmond,  and  a  feaman  fent  to  his  rdief, 

SUCCED ANEUM,  formed  from  fuccedoy  tofucceedy  in  died.     S.  lat.  54°  50^.     W.  long.  6^  27. 

Pharmacy y  a  remedy  fubttituted  in  the  place  of  another  firft  Cape  Succefs  in  this  bay  at  the  point  lies  in  S.  lat.  55*  i'. 

prefcribed,  when  the  ingredients  are  wanting  neceftary  for  W.  long.  6f*  27'. 

the  compofition  of  that  other.          ^         ,  .                  ,  .  SUCCESSION,  Successio,  in  Philofophy,  an  idea  which 

Subjitute  and  fuutdoneum  jix^  of  equal  import;  unlefs  ^  ^  y^    rcfleaing  on  that  train  of  ideas  conftantly  fol- 

with  fome  aythors  we  choofe  to  ufe  a  fubftitute,  v^here  a  jawing  one  another  in  our  minds  when  awake, 

fimple  of  like  virtue  is  put  for  another ;  and  fuccedaneum  r^^^  ^^^xi<x  between  any  parts  of  this  fucceffion,  is  what 

where  a  compound  is  ufed  with  the  fame  intention  for  another  ^^  ^^^  duration  (which  fee).     When  this  fucceflion  of  ideas 

componnd.                             «            .       ^               t             1  ceafes,  we  have  no  perception  of  time,  or  of  its  duration, 

SUCCENTURI ATI    Renes,  m   Anatomy,  the  renal  ^^  ^y^^  ^^^^^^  ^^  f^  ^         ^^^  ^Yi^^  ^  ^hj^j^  ^^  ^^^^j^^^ 

capfules,  as  if  they  were  fubfidiary  kidnies.     (See  Km-  j-^^  conneded. 

KEY.)     The  fame  epithet  is  alfo  given  to  the  Imall  addi-  1.    ^l-  1             *  *i.    -j        c  r       tr      r 

t'      1  f  lee  s    when  thev  occur  They  who  think  we  get  the  idea  of  fucceflion  from  our 

TuCCENTURIATION,  the  aft  of  fubftituting.   See  obfervation  of  motion  by  our  fenfes,  will  adopt  Mr.  Locke'a 

^                                                                                  °  fentiment  above  ftatedy  when  they  conuder  that  motion  pro» 

"success,*  in  Geography  an  uninhabited  townftiip  of  ^^^^'  an  idea  of  fucceffion  no  otherwife  than  by  producing 

New  Hampfhire,  in  Grs^on  county,  N.E.  of  the  White  acontmual  chain  of  diftinguifhable  ideas, 

mountains,  on  the  E.  line   of  the  ftate,  incorporated  in  .  A  man  that  looks  on  a  body  moving,  perceives  no  mo- 

jmmn  tiOB,  unlefs  that  motion  produces  a  conftant  train  of  fnc« 

SuccESS^jy,orGW5ir^rr/>^av,abayontheS.E.coaft  ceffive  ideas.     But  wherever  a  man  is,  though  all  thinga 

ofTerradelFuego,intheftrait8ofLeMaire.  Onthemoun-  he  at  reft  about  him,  if  he  thinks,  be  will  be  couicioua  of 

tains  inland  of  this  bay,  Mr.  (now  fir  Jofeph)  Banks  and  Dr.  fucceflion. 

{Solander  found  many  new  alpine  plants,  unknown  in  Eu-  SucoBSSiOMr  of  the  Signfy  in  jffirtmomy,  is  the  order  in 

rope;  but  the  cold  was  fo  intenfe,that  the  latter  had  nearly  which  they  follow  each  other,  and  according  to  which  the 

fallen  a  facrifice  to  its  feverity  in  the  mid^t  of  fummer.     Dr.  fun  enters,  fucceffittlyi  into  one,  then  into  another ;  cailed| 

43olander«  who  had  more  than  once  crofied  the  mountains  alfo^  ^of^/eqmntia* 

This 


sue 

This  order  is  expreffed  b  the  two  feUowiog  technical 
ytnn  s 

<<  Sunt  Aries,  Taaras,  Gemini»  Cancer,  Leo,  Virj?o, 
Libraqtie,Scorpius,  ArdteBeos,  Caper,  Amphora,  rifces." 

Or,  in  Englifti : 

«  The  Ram,  the  Bull,  the  heavenly  Twms, 
-And  next  the  Crab,  the  Lion  (hines, 

The  Vir^'n  and  the  Scales ; 
The  Scorpion,  Archer,  and  He-goat, 
The  man  that  holds  the  watering  pot. 
And  Fifli  with  glittering  tails.'' 

When  a  planet  is  direA,  it  is  faid  to  go  according  to  the 
order  and  fucceffion  of  the  figns,  or  in  c(mjequentia  ;  that  is, 
from  Aries  to  Taurus,  &c.  When  retrograde,  it  is  faid  to 
go  contrary  to  the  fucceffion  of  the  figns,  or  in  antecedentia  ; 
vi%>  from  Gemini  to  Taurus,  then  to  Aries,  &c. 

Succession,  in  the  Civii  Law,  implies  a  right  to  the 
whole  eifefks  left  by  a  defunA. 

Of  this  there  are  federal  kinds,  ah^nie/late^  UOeAatet  dec. 

Succession  ah-inte/iatei  is  that  which  a  perfon  has  a  right 
to  by  being  next  of  kin,  which  is  what  we  call,  being  mxt 
ieir  at  lamf*    See  Intestate. 

The  ftatute  of  diftributions  bears  fome  refemblance  to  the 
Roman  laws  of  fucceffion  a5  inUfiaio;  the  general  rule 
of  which  fucceffion  was  this*  i.  The  childre^,  or  lineal 
defcendants,  in  equal  portions,  a.  On  failure  of  thefe, 
the  parentP,  or  lineal  defcendants,  and  with  them  the  bre- 
thren or  fifters  of  the  whole  blood ;  or,  if  the  parents  were 
dead,  all  the  brethren  and  fifters,  together  with  the  repre- 
ientatiTes  of  a  brother  or  fifter  deceafed.  5.  The  next  col- 
kteral  relations  in  equal  deme.  4.  The  huiband  or  wife 
of  the  deceafed.     Blackft*  Comm.  vol.  ii. 

Succession,  Tijiamentaryy  is  that  which  a  perfon  comes 
to  by  rirtue  of  a  will. 

Succession  in  tbe  Srt3  Lim^  is  that  oommg  from  afcend- 
«nts  or  defcendants.     See  Line. 

Succession,  CoUaieraly  is  that  coming  by  uncles,  aunts, 
or  other  collaterals.     See  Collateral. 

Succession,  ji^acenit  or  Ahandonedt  is  a  burdenfome  or 
vexatious  one,  which  no  body  will  accept  of. 

There  is  no  real  fucceffion  in  benefices ;  for,  here  nobody 
inherits. 

In  effedls  that  cannot  be  divided,  as  kingdoms,  &c.  the 
fucceffion  falls  on  a  fingle  head  ;  which  is  uluall^  the  eldeft 
fon  of  the  deceafed,  as  being  fuppofed  the  udivifible  repre- 
fentative  of  his  father. 

In  effeds  that  are  divided,  all  the  children  reprefent  their 
father.  It  was  on  this  principle,  M.  Courtin  obfenres,  that 
each  of  the  fons  of  Jacob  had  his  (hare  affigned  him  in  the 
Land  of  Promife.  It  is  true,  ManafTeh  and  Ephraim,  the 
two  fons  of  Jofcph,  had  likewife  their  (hares  ;  but  this  was 
becaufe  a  double  portion  had  been  allotted  their  father, 
wherein  he  was  treated  as  elder  brother,  in  confideration  of 
the  great  ferrices  he  had  done  hi«  father  and  brethren. 

Succession  to  the  Cromm,    See  Cbown. 

Succ:ession,  in  Agriculturti  a  term  applied  to  the  order 
in  which  crops,  or  what  occupies  the  fods,  whether  arablci 
lays,  or  fallows,  fucceed  each  other  in,  in  the  different 
fields. 

Succession  rf  Croft  and  Cropfingf  in  Agriadtnre  and 
Gardeningt  f uch  as  are  put  in  fo  as  to  come  in  due  or  proper 
fucceffion.  See  Crops,  Conr/e  rff  and  Rotation  0/ 
Cro^» 

A  yery  ufeful  and  adTantageons  fucbeffion  of  cropping,  in 
garden  culture^  is  ftatcd,  in  a  paper  m  tbe  «  Mmoirs  of 
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the  Caledonian  Horticnltiiral  Society,*'  to  be  that  of  be^ 
ginning  with  celery,  which  is  planted  on  poor  run«out  parti 
of  the  ground,  formed  into  ridges  feven  net  in  breadth,  and 
^ve  between  them,  aliowmg  three  at  each  fide  ;  the  fpace  of 
feren  feet  is  then  caft  out  in  making  them  to  the  depth  of  a 
fpading  and  the  (hovellings,  the  earth  bemg  laid  equaHy  on 
each  fide,  and  filling  the  ridges  with  good  dung,  to  the 
thicknefs  of  a  foot  $  which,  after  it  is  fmoothed,  and  well 
trodden  in,  is  covered,  in  the  whole,  to  about  the  depth  of 
four  inches,  with  the  mouldy  earth  thrown  out ;  the  celery 
plants  being  carefully  fet  out  acrofs  the  ridges,  about  fourteen 
inches  row  from  row.  The  crop  will  thus,  it  is  faid,  when 
folly  earthed  up,  ftand  four  or  five  feet  from  the  top  to  the 
bottom  of  the  ridge.  Thefe  ridges  art  fuppofed  to  have  fieve- 
ral  advantages  over  fingle  rows,  die  mode  ufually  pra^(ed» 
as  by  digging  fo  deep,  there  is  in  the  courfe  of  blanching  a 
great  quantity  of  new  earth  mixed  with  the  old  furfice  and 
dung ;  and  the  celery  is  kept  more  dry  and  free  from  rot- 
ting in  the  winter.  The  ridges  may  be  planted  at  different 
times,  fo  as  to  come  in  well  ior  winter  and  fpring  crops. 

The  next  feafon  after  this  crop,  the  ground  may  be 
planted  with  cauliflower  and  red  beet ;  in  that  which  fuc- 
oeeds  that,  it  may  be  fown  with  onions  ;  and  in  the  fourth 
year  be  cropped  with  German  greens.  All  thefe  crops  are 
capable  of  being  raifed  with  perfe^  fuccefs,  in  fucceffion 
after  the  celery,  without  any  ^rther  manuring, 

SUCC£SSIV£  Action,  in  Law.    See  Action, 

SUCCESSOR,  a  perfon  who  holds  a  place  which  another 
held  before  him  ;  whether  he  arrived  at  it  by  eleven,  coDsi 
tion,  inheritance,  or  otherwife* 

The  king  of  the  Romans  is  prefumptive  fucceffor  to  the 
empve. 

The  canonifts  fay,  a  coadjutor  is  a  neceffary  fucceffor  to 
a  prelature  ;  a  refignee  to  the  refignant. 

Civilians  fay,  a  titular  ufufru6iuary  can  do  nothing  to  the 
prejudice  of  his  fucceffor. 

SUCCIFERA  Vasa,  in  Natural  ffijiory,  a  name  given 
by  thofe  who  have  written  of  the  anatomy  of  plants,  to 
tnofe  veffels  which  contain  the  juices,  by  way  of  diflin^on 
from  thofe  which  only  give  paffage  to  the  air,  and  are 
called  trachea.  Leeuwenhoeck  tells  us  that  the  microfcope 
difcovers  the  fucciferous  veffels  of  plants  to  be,  in  all 
refpe^s,  analogous  to  thofe  of  animals,  and  that  they  are 
of  two  kinds,  veins  and  arteries ;  the  latter  receiving  the 
juices  firom  the  root,  and  carrying  them  all  over  the  plant ; 
and  the  others  receiving  the  juice  m>m  their  extremities,  and 
carrying  it  back  again  to  the  root,  where  it  is  again  delivered 
to  the  arteries. 

SUCCINATS,  in  Chemiflry,  falts  formed  by  the  com- 
bination of  any  bafe  with  the  inccinic  acid. 

SUCCINIC  Acid,  is  an  acid  that  rifes  during  the  dry 
diftillation  of  jfmber  (which  fee),  partly  in  the  form  of 
fpicular  cryftals,  which  attach  themfelves  to  the  neck  of  the 
retort,  and  partly  diffolved  in  the  volatile  oil,  which  rifes  nt 
the  fame  time.  In  this  flate  the  acid  is  of  a  dark  yellovrifh^^ 
brown  colour,  being  contaminated  by  the  oil,  and  requireo 
fucceffive  redification  before  it  can  be  obtained  tolmbly 
pure.  Two  methods  have  been  prafkifed  of  purifyug  the 
acid :  the  firft  is»  to  mix  the  brown  concrete  acid  with  (and^ 
or,  which  is  ftill  better,  with  dry  unbumt  white  clay,  free 
firom  calcareous  earth,  and  proceed  to  f  ublimation  by  a  ^ftry 
gentle  heat ;  the  clay  detains  the  mod  part  of  the  oil,  anji 
Uie  acid  rifes  to  the  upper  part  of  the  veffel,  where  it  forma 
light^brown  needle-fhaped  cryftals.  The  fecond,  and  more 
economical  way,  recommended  by  Pott,  is  firft  to  walh  the 
oil  in  warm  water,  in  order  to  feparate  the  aqd  held  by  it 
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in  foltttion  \  theB»  after  pouring  off  the  oil,  to  add  the  folid 
acids  and  heat  the  water  till  the  whole  of  it  is  diffolved  :  a 
filter  of  cotton-wool  moiftened  with  oil  of  amber  being  now 
prepared,  the  hot  folution  is  run  through  it ;  the  oil  is  prin« 
cipallj  detained  by  the  filter,  and  the  fluid  as  it  cools  depoiits 
lonfir  (lender  cnrftals  of  fuccinic  acid,  which  may  be  rendered 
ftilTpurer  by  (ubfequent  folution  and  filtration,  or  fUll  more 
fcffedually,  according  to  L<^itz,  by  the  following  method  : 
Make  a  faturated  folution  of  the  folid  acid  in  hot  water,  and 
add  a  quantity  of  finely  pulverized  fre(h  burnt  charcoal, 
equal  to  half  the  weight  of  the  acid :  ftrain  the  folution 
through  a  filter  of  charcoal  powder,  and  as  ^the  liquor 
cools  the  acid  will  be  depofited  in  long,  clear,  perfe6Uy 
colourlefs  cryftals. 

According  to  the  German  chemifts,  the  proportion  of 
acid  yielded  by  amber  is  about  one-thirtieth  of  its  weight ; 
the  French,  on  the  other  hand,  have  not,  in  general,  been 
able  to  obtain  more  than  one-fixtieth. 

Purified  fuccinic  acid  is  very  acid  to  the  tafte,  though 
not  corrofive :  in  very  cold  water  it  is  fcarcely  at  all  folu- 
ble,  requiring  from  24  to  ^o  times  its  weight  of  this  fluid 
at  50°  Fahr.  for  its  folution  ;  of  boiling  water,  however, 
three  parts  are  fufficient.  The  form  of  its  cryftals  is  that 
of  truncated  three-fided  prifms,  or,  when  prepared  in  the 
manner  recommended  by  Lowitz,  of  thin  four-fided  tables. 
A  gentle  heat  is  fufficient  to  volatilize  this  fait ;  it  rifes 
in  white  vapours  like  carbonated  ammonia.  It  is  neither 
efliorefcent  nor  deliquefcent  when  ezpofed  to  the  air. 

The  bafe  of  fuccinic  acid  is  a  compound  combuftible, 
one  like  the  vegetable  acids :  it  bums  when  ezpofed  to  the 
blow-Dipe,  detonates  with  nitre,  and  when  fuccinat  of  pot- 
a(h  is  heated  in  clofe  veflels,  a  large  quantity  of  carburetted 
hvdrogen  is  riven  out,  and- carbonated  poufh,  mixed  with 
charcoal,  is  left  behind. 

Boiling  alcohol  diflblves  fuccinic  acid  in  the  proportion 
of  1 17  fprains  to  an  ounce,  which  is  almoft  wholly  depofited 
as  the  bquor  erows  cold.  If  the  impure  acid  is  diflblved 
in  alcohol,  and  fix  times  the  quantity  of  cold  water  is  added, 
the  mixture  becomes  turbid  and  milky^  from  the  fcparation 
of  the  oil;  and  if  in  this  ftate  it  is  thrown  upon  a  filter,  a 
clear  fluid  holding  the  acid  in  folution  pafFes  through,  and 
the  oil  remains  behind  on  the  filter. 

Nitric  acid  diflblves  the  fuccinic  acid,  but  does  not  con- 
vert it  into  oxalic  acid,  as  was  fuppofedby  Weftrumb. 

Fotafli  combines  readily  with  fuccinic  acid,  forming  a 
neutral  fait.    ' 

Succinat  of  potafh,  cryftallizing  in  truncated  trihedral 
prifms,  which  are  fomewhat  deliquefcent  in  the  air,  are 
readily  foluble  in  water,  have  a  bitterifh  faline  tafte,  and 
decrepitate  on  hot  coals.  Its  acid  is  deftroyed  by  heat, 
leaving  the  alkali  in  a  carbonated  ftate. 

Succinat  of  foda  differs  from  the  former  fait,  in  being 
permanent  in  the  air,  and  lefs  foluble  in  water* 

Succinat  of  ammonia  forms  needle-fliaped  cryftals  of  a 
Iharp  faline  bitter  tafte :  it  may  be  volatilized  and  fublimed 
without  decompofition.  The  fixed  alkalies  difengage  the 
ammonia,  and  unite  with  the  acid* 

Succinic  acid  with  lime  and  barytes  forms  falts  of  difficult 
folution  in  water.  It  unites  with  magnefia  into  a  gummy 
uncryftallizable  mafs. 

The  affinities  of  fuccinic  acid  have  not  been  determined 
with  any  accuracy*  on  account  of  the  difficulty  of  obtabing 
it  pure,  for  any  mixture  of  oil  with  the  acid  will  greatly 
modify  its  aftion  on  other  falts.  According  to  Morveau, 
barytes  has  the  moft  powerful  attraction  for  fuccinic  acid, 
after  which  come  lime>  the  fixed  alkalies^  ammoma>  and 
magnefia* 
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Gren  arranges  the  affinities  of  fuccinic  acid  in  the  fU- 
lowing  manner :  it  decompofes  in  the  moift  way  all  the 
carbonated  alkalies  and  earths. 

All  the  earthy  and  alkaline  fuccinats  are  decompofed  hj 
fulphuric  acids. 

The  alkaline  fuccinats  are  alfo  decompofed  by  nitricy 
and  nniriatic,  and  fluoric  acids,  but  nitrats,  onunats,  and 
fluats  of  lime  and  barytes,  are  decompofed  by  fuccinic  acid. 

The  boracic,  benzoic,  and  acetic  acids,  are  inferior  in 
affinity  to  the  fuccinic  acid.  Aikin's  Dift.  of  Cheou  and' 
Min.  vol.  i. 

SUCCINUM.    See  Amber. 

SUCCISA,  in  Botany y  an  old  name  for  a  common  Euro« 
ropean  fpecies  of  ScABXOSAy  (fee  that  article,)  whofe  root 
has  the  appearance  of  having  been  laffeJ  A^at  the  bottom. 

SUCCONDEE,  in  Gengra^bf.    See  Sukkonda. 

SUCCOOT,  a  town  of  Nubia,  en  the  Nile ;  10  milei 
N.  of  Dongola.     N.  lat.  22^     E.  long.  31^  40^. 

SUCCO  R Y,  in  Botany  and  Gardemng.   See  CiCHORluBf  • 

Succory,  Gum,    See  Chomdrilla. 

SUCCOTRINE  Aloes.    See  Alobs. 

SUCCOUR,  in  the  Military  Art,  denotes  affiftance  for 
relieving  a  place,  that  is,  raifing  the  fiege  and  forcing  the 
enemy  from  it. 

SUCCUBUSf  or  SuccuBAt  a  term  ufed  by  fone 
vifionary  writers  to  fignify  a  daemon,  or  fpirit,  who  affumea 
the  fhape  of  a  woman,  and,  as  fuch,  lies  with  a  man. 

Some  authors  ufe  incuhu  (which  fee}  and  fmeiAut  in- 
difcriminately ;  but  they  ought  to  be  diftmguiibed ;  incuhu 
being  only  properly  ufed,  where  the  daemon  is  fuppofed  to 
be  in  form  of  a  man,  and,  as  fuch,  lies  with  a  woman. 

SUCCULAy  in  Michankst  an  axis,  or  cylinder,  with 
ftaves  in  it  to  move  it  round ;  but  without  any  tympanumy 
or  peritrochium. 

SUCCULENT,  in  jigricuhuref  a  term  fignifying  rich» 
juicy,  moift,  &c.  when  applied  to  fuch  plants  and  roots  as 
are  of  that  nature. 

It  has  been  remarked  by  fir  Humphrey  Davy,  that  all 
green  fucculent  plants  contain  faccharine  or  mucilaginous 
matter,  with  woody  fibre,  and  readily  ferment.  They  can- 
not, therefore,  it  is  fuppofed,  if  intended  for  manure,  be 
ufed  too  foon  after  their  death  or  deftrudiion.  When 
fuch  green  crops  are  to  be  converted  to  the  purpofe  of 
enriching  a  foil,  they  fliould  be  turned  into  it,  if  poffiblCf 
when  they  are  juft  in  flower,  or  at  the  time  they  are  begin- 
ning to  form  and  fliew  their  flowers,  as  it  is  at  this  period 
that  they  contain  the  largeft  quantity  of  eafily  foluble 
matter,  and  their  leaves  are  the  moft  a^ive  in  forming 
nutritive  matter  in  fuch '  fituations.  Thefe  green  crops, 
the  weeds  of  ponds,  the  parings  of  dyke  and  ditch-fences, 
or  the  parts  of  any  kind  of  frefh  vegetable  matter,  require 
no  preparation  for  fitting  them  for  manure.  The  decom- 
pofition of  them  is  thought  to  go  on  flowly  beneath  the 
foil ;  the  foluble  matters  are  grradually  diflblved ;  and  the 
flight  fermentation  that  takes  place  being  reftrained  by  the 
want  of  a  free  communication  of  air,  tends  to  render  the 
woody  fibre  foluble,  without  occafioning  the  rapid  diffipa* 
tion  of  ebftic  matter. 

In  the  cafe  of  breaking  up  old  grafs  land,  and  rendering 

it  arable,  the  foil  is  not  only  enriched  by  the  death  and  flow 

decay  of  the  plants  which  have  left  foluble  matters  in  the 

foil ;  but  the  leaves  and  roots  of  the  grafles  which  are  living 

at  the  time,  and  occupying  fo  large  a  part  of  the  furface, 

afford,  it  is  faid,  faccharine,  muciuginous,  and  extra£tive 

nuitters,  which  become  immediately  the  food  of  the  crop, 

and  the  gradual  decay  and  decompofition  of  which  yield  a 

fupply  for  fucceffive  years* 

The 
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The  two  fwrmer  of  thcfc  matters,  when  contained  in  a 
pretty  full  proportion  in  thefe  kinds  of  plants  and  roots, 
render  them  highly  nouriHiinGr  alfo  as  food  for  animals. 

SUCCUMI,  in  Geography ^  a  town  of  Japan,  in  the 
ifland  of  Ximo  ;  25  miles  S. W.  of  Fumai. 

SUCCUNDERAH,  a  town  of  Hindooftan,  in  the 
fnbah  of  Agra;  46  miles  S.E.  of  Etayah. 

SUCCUS  Pancreaticus.    Sec  Pancreatic  Jmce. 

Succus  Nervofii.     See  Nervous  Fiutd,  &c. 

SUCCUS  A  RY;  in  Geography,  a  town  of  New  Jerfey  | 
34  miles  N.N.W.  of  New  Brunfwick. 

SUCHAREVO,  a  town  of  Rulfia,  in  the  gOTernment 
of  Upha  ;  32  miles  N.  of  Menzelinfki 

SUCHIrlLA,  a  town  of  Mexico,  in  the  province  of, 
Guadalajara ;  42  miles  S.  of  Guadalajara. 

SUCHITEPEC,  or  St.  Aniomo  de  Suchitepee,  a  town 
of  Mexico,  in  the  province  of  Soconufco,  on  a  river  which 
runs  into  the  Pacific  ocean ;  60  miles  W^N.W.  of  Gua- 
timala.     S.  lat.  14°  44'.     W.  long.  93**  36'. 

SUCHONA,  a  river  of  Rulfia,  which  rifes  in  lake 
Kubenfkoi,  and  runs  into  the  Dwina,  near  Ufting. 

SUCHOTZKOI,  a  town  of  Ruffia,  in  the  government 
of  Novgorod;  52  miles  E.S.E.  of  Titchvin. 

SUCHTELEN,  a  town  of  France,  in  the  department 
of  the  Roer ;  2 1  miks  N.  of  Juliers,  N.  lat.  51**  15^.  E. 
long.  6^  14'. 

SUCK,  a  river  of  Ireland,  which  runs  into  the  Shannon, 
about  fix  miles  S.E.  from  Balinafloe,  feparating  the  counties 
of  Galway  and  Rofcommon  during  a  courfe  of  thirty  miles. 

Suck  Creei,  a  river  of  America,  in  Teneffee,  which  dif- 
charges  itfelf  into  the  Teneffee,  at* the  Suck  or  Whirl,  a 
few  miles  N.  of  the  Georgia  north  hne. 

SUCKALTAL,  a  town  of  Hindooftan,  in  the  circar 
•f  SchainHinpoiir ;  2 1  miles  E.N.E.  of  Merat. 

SUCK  A  SUNNY,  a  town  of  America,  in  New  Jerfey ; 
12  miles  W.  of  Morriilown. 

SUCKER,  or  SucK-Fl/b,  in  Ichthyology.  See  Remora. 
*   Sucker  is  alfo  a  name  given  to  the  lump-fifh. 

Sucker,  Bimaeulatedt  is  a  new  fpecies  of  fucker  difco- 
vered  near  Weymouth,  and  defcribed  by  Mr.  Pennant.  Its 
head  is  flat  and  tumid  on  each  fide ;  the  body  taper ;  the 
peroral  fins  placed  unufually  high  ;  it  has  only  one  dorfal 
nn,  placed  near  the  tail ;  the  tail  is  even  at  the  end ;  the 
colour  of  the  head  and  body  is  a  fine  pink,  that  of  the  fins 
whitifh  ;  on  each  fide  of  the  belly  is  a  round  black  fpot. 

Sucker,  Stone^  the  Englifh  name  of  a  genus  of  fifh. 
See  Pbtromyzok. 

Sucker,  Unauotu.     SeeLiPARis. 

Sucker,  Goat,  in  Ornithology.     See  Caprimulgus. 

SUCKERS,  in  Gardenings  fuch  young  offspring  plants 
as  arife  immediately  from  the  roots  of  older  vegetables, 
and  which,  being  generally  furnifhed  alfo  with  roots,  when 
tranfplanted,  rea£ly  grow,  and  become  proper  plants, 
fimilar  to  the  mother  ones.     See  Off-set  and  Sprouts. 

The  feafon  for  taking  up  or  tranfplanting  fuckers  of 
trees  and  fiirubs,  is  almoft  any  time,  in  open  weather,  from 
06kober  till  March,  being  careful  to  dig  them  up  from  the 
mother-plant  with  as  much  and  many  root-fibres  as  poflible, 
and  trimming  them  ready  for  planting,  by  fhortening  the 
long  ftragghng  fibres,  and  cutting  off  any  thick-nobbed 
part  of  the  old  root  that  may  adhere  to  the  bottom,  leaving 
only  the  fibres  arifing  from  the  young  wood  ;  though  it  is 
probable  fome  will  appear  with  hardly  any  fibres ;  but  as 
the  bottom  part,  having  been  under  ground,  and  contiguous 
to  the  root  of  the  main  plant,  is  naturally  difpofed  to  fend 
forth  fibres  for  rooting  ;  preparatory  to  planting  them  out, 
the  ftems  of  the  fhrub  and  tree-fuckeri  (hould  likewife  be 
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trimmed  oceafionalty,  by  cutting  off  all  lower  laterals ;  and 
any  having  long,  (lender,  and  weak  tops,  or  fnch  as  zrt 
intended  to  affume  a  more  dwarfifh  or  bufiiy  growth,  may 
be  (hortened  at  top  in  proportion,  to  form  about  half  a 
foot  to  one  or  two  feet  in  length,  according  to  their  nature 
or  ftrength ;  and  others  that  are  more  ftrong,  or  that  are 
defigned  to  run  up  with  taller  ftems,  may  have  their  tops 
left  entire,  or  ihortened  but  little :  when  thus  taken  up 
and  trimmed,  ther  (hould  be  planted  out  in  rows  in  the 
nurfery  ;  the  weak  fuckers  feparately  in  clofe  rows ;  and 
alfo  the  (hortened  and  ftronger  plants,  each  feparatelj  in 
wider  rows;  fo  that  the  rows  may  be  from  one  to  two 
feet  afunder»  in  proportion  to  the  fize  and  ftrength  of  the 
fuckers :  and  after  being  thus  planted  out,  they  (hould 
have  the  common  nurfery-culture  of  cleaning  from  weeda  ia 
fummer,  and  diggin?  the  ground  between  the  rows  in 
winter,  8cc.  and  in  from  one  to  two  or  three  years  they 
will  be  of  a  proper  fize  for  planting  out  where  they  are  to 
remain  :  and  fome  kinds  of  trees,  large  (hrubs,  &c.  produce 
fuckers  ftrong  enough  in  one  feafon  to  be  fit  for  planting 
where  they  are  to  remain ;  as  well  as  fome  forts  of  rofes, 
and  numerous  other  flowering  (hrubs ;  alfo  fome  plants  of 
the  ftrong  fhootiniv'  goofeberries,  currants,  rafpberries,  and 
others  of  fimilar  kinds. 

It  may  generally  be  obferved  of  fuch  trees  and  (hrubs 
as  are  naturally  difpofed  to  fend  up  many  fuckers,  that  by 
whatfoever  method  they  are  propagated,  whether  by  feeds, 
fuckers,  layers,  cuttings,  &c.  they,  commonly  ftiU  continue 
their  natural  tendency  m  this  refpeft.  When  it  is,  there- 
fore, required  to  have  any  forts  to  produce  as  few  fuckers 
a«  poflible,  not  to  over-run  the  ground,  or  disfigure  the 
plants,  it  is  proper,  both  at  the  time  of  feparating  the 
fuckers,  or  planting  them  off  from  the  main  plants,  and  at 
the  time  of  their  final  removal  from  the  nurfery,  to  oblerve 
if  at  the  bottom  part  they  (hew  any  tendency  to  emit 
fuckers,  by  the  appearance  of  prominent  buds,  which,  if 
the  cafe,  (hould  all  be  rubbed  off  aa  clofe  as  poflible :  as, 
however,  many  forts  of  trees  and  (hrubs  are  liable  to  throw 
out  confiderably  more  than  may  be  wanted,  they  (hould 
always  be  cleared  away  annually  at  leaft,  and  in  fuch  as  are 
not  wanted  for  increafe,  it  is  proper  to  eradicate  them  con- 
ftantly,  as  they  are  produced  in  the  fpring  and  fummer 
feafons. 

Alfo  numerous  herbaceous  and  fucculent  plants  are  pro- 
du6live  of  bottom  offset  fuckers  from  the  roots,  by  which 
they  may  be  increafed. 

In  flipping  and  plantin?  thefe  forts  of  offset  fuckers,  the 
f mailer  ones  (hould  be  planted  in  nurfery. beds,  pots,  &c, 
according  to  the  nature  of  growth  and  temperature  of  the 
different  forts,  to  have  the  advantage  of  one  fummer's  ad- 
vanced grrowth ;  and  the  larger  ones  be  fet  at  once,  where 
they  are  to  remain,  in  beds,  borders,  pots,  5cc.  accordtng 
to  the  different  forts  or  defcriptions  of  them. 

The  fuckers  of  many  of  the  finer  kinds  of  flower-plants. 
as  in  the  auricula  and  others,  may  be  feparated  or  taken  off 
from  the  parent  plants  any  time  between  the  month  of 
February  and  that  of  Auguft,  as  they  may  become  of  m 
proper  fize,  or  be  wanted  for  increafe  ;  but  if  they  be  not 
wanted  for  this  ufe,  they  (hould  never  be  fuffered  to  remain. 
They  can  often  be  flipped  off  by  the  fingers,  or  a  (harp 
piece  of  wood,  vrithout  removing  much  earth,  or  the  plants 
from  the  pots;  but  when  they  are  large,  and  cannot  be 
thus  feparated  with  a  fufficient  number  of  fibres  to  their 
bottom  parts,  thev  may  be  taken  out  of  the  pots,  and  be 
removed  by  the  Kmie  without  danger,  which  ia  perhapa 
the  beft  way,  as  affording  moft  fibres.  The  fuckers  of  fuch 
old  flower-plant6>  whea  they  are  wanted  to  blow  ftroogs 

(hould 
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fliould  always  be  taken  off  without  difturbing  tiie  plants  in 
the  pots,  efpecially  when  they  are  few.  The  fuckers,  in  all 
cafes  of  this  fort,  ihould  conftantly  be  planted  as  foon  as 
pofiible  after  they  are  flipped,  in  proper  fmall  upright 
pots,  giving  a  flight  watering  at  the  time,  with  fuitable  tem- 
porary (hade.  •  They  fliould  be  placed  in  proper  fituations 
out  of  the  droppinjTs  of  trees.  They  thus  foon  become 
ilrongly  rooted.  The  fuckers  of  fuch  flower- plants  muft, 
however,  never  be  removed  after  the  latter  of  the  abbve 
periods,  as  they  have  then  done  flioottng,  and  are  become 
inaftive, '  and  as  the  winter  immediately  fucceeds,  feldom  do 
well,  cfpecially  without  great  care  and  trouble. 

Timber- trees,  in  fome  cafes,  as  in  the  elm,  may  be  bene- 
ficially propagated  by  fuckers,  as  producing  better  and 
ihore  found  timber,  than  by  raifing  them  in  other  ways. 
The  fuckers,  in  fuch  cafes,  fliould  be  feparated  from  the 
horizontal  roots  of  the  old  trees  at  an  early  period,  and  be 
then  planted  out,  when  they  will  foon  take  firm  root  and 
become  good  trees. 

SUCKEREE,  in  Geography^  a  town  of  Hindooftan,  in 
Bundelcund  ;  8  miles  S.  of  rannah. 

SUCKING  Pump.     See  Pump. 

SUCKLER,  in  Rural  Economy  a  term  applied  to  a 
calf  which  is  ufed  for  the  purpose  of  fuckling,  or  being 
made  fat. 

SUCKLING^  a  term -applied  to  the  art  of  fatteninfir 
calves,  lambs,  &c.  by  means  of  milk.  (See  Calf  and 
Lamb.)     It  alfo  fignines  a  fort  of  white  clover. 

SucKLivo,  Sir  John,  in  Biography  an  Englifli  poet,  was 
bom  at  Witham,  Eflex,  in  1613,  and  is  faid  to  have  poflefied 
fuch  natural  talents,  that  he  fpoke  Latin  at  the  age  of  five 
yearsy  and  wrote  it  at  nine.  He  chiefly  devoted  himfelf 
to  mufic  and  poetry.  Having  flniflied  his  ftudies  at  home, 
he  travelled  abroad  for  farther  improvement^  and  made  a 
campaign  under  Gullavua  Adolphns,  in  which  he  it 
faid  to  have  been  prefent  at  five  fieges,  three  battles, 
and  fome  flcirmiflies.  Upon  his  return  to  England,  he 
appeared  the  accompliflied  gentleman  and  courtier,  and 
excited  admiration  by  his  fprightlincfs  and  gallantry.  Af- 
fociatinr  with  wits  and  poets,  he  compofed  fome  dramatic 
pieces  for  the  amufement  of  the  court :  and  fuch  was 
his  prodigality,  that  when  he  brought  his  tragedy  of 
'<  Aglaura''  on  the  ftage,  he  expended  four  or  five  hundred 
pounds.  Whilft  he  drew  attention  in  the  eay  period  of 
that  reign  by  hii  poetical  effufions  and  courtly  manners,  he 
affected  to  be  indinerent  to  literary  fame.  When  the  troubles 
of  this  reign  began,  he  evinced  his  loyalty  by  raifing  a 
troop  of  horfe  at  the  expence  of  i2,ooo/«,  placing  himfelf 
at  their  head.  On  this  occafion  he  incurred  a  difgrace 
which  was  trumpeted  in  ballads  and  fquibs  by  his  brother 
poets,  and  which  is  fuppofed  to  have  Haftened  his  death  in 
1641,  when  he  had  arrived  only  at  the  28th  year  of  his  age. 
Suckling  has  no  claim  to  diflinftion  among  the  Britifli 
poets  {  though,  if  he  had  beftowed  greater  care  and  correct - 
n«fs  on  fome  of  his  fongs  and  ballads,  they  might  have  ferved 
aa  models  of  that  clafi  of  compofitions.  His  <<  Wedding 
Ballad"  has  always  been  popular  ;  and  the  fancy  and  wit 
that  fparkle  in  fome  of  his  amatory  pieces  attraA  notice. 
Hit  plays,  which  are  four  in  number,  have  long  difappeared 
from  the  ftage.  His  colleded  works,  in  profe  and  verfe, 
have  pafled  through  feveral  editions :  the  lait  appeared  in 
1774,  2  vols.  i2mo.  Life  of  Suckling,  prefixed  to  his 
Works. 

Suckling,  Cape^  in  Geografbyt  a  cape  on  the  N.W. 

ert  of  North  America,  off  which,  and  to  the  N.E.  end  of 
aye's  ifland,  is  a  mudd]^  bottom  with  from  43  to  37 
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fathoms  of  water*  The  S.W.  point  of  Kaye's  ifland  is  in 
N.  lat.  59^  49',  and  W.  long.  143*  2'. 

SUCKREE,  a  town  01  Hindooftan,  in  the  circar  of 
Ruttunpour  ;  8  miles  N.W.  of  Ruttunpour. 

SUCKRY,  a  town  of  Hindooftan,  in  Gurry  Mundella; 
10  miles  S.E.  of  Gurrah. 

SUCTION,  in  Phyfialogy,  the  ad  of  drawing  into  the 
mouth  fluids  and  other  fubftances  by  means  of  the  preflure 
of  the  external  air.  When  an  infant  is  imbibing  its  food 
from  the  breaft  of  the  mother,  its  lips  are  applied  clofely 
to  the^  nipple,  fo  that  no  air  can  enter ;  by  enlarging  the 
cheft,  the  atmofpheric  preflure  is  removed  from  the  furface 
of  the  nipple,  while  it  ftill  continues  on  the  external  furface 
of  the  breaft ;  and  thus  forces  the  contents  of  the  lactiferous 
tubes  into  the  mouth.  If  the  lips  are  immerfed  in  any 
fluid,  and  the  cheft  expanded,  the  preffure  of  the  extemu 
atmofphere  will  force  it  into  the  mouth.  The  aft:  of  fu£tion» 
indeed,  depending  on  this  atmofpheric  preffure,  is  in  all 
cafes  effentially  the  fame.     See  Lung. 

Air  is  fucked  through  a  pipe,  in  the  fame  manner  at  with 
the  naked  mouth  ;  it  being  here  the  fame  as  if  the  mouth 
were  extended  through  the  length  of  the  pipe.  If  a  man 
apply  his  mouth  to  one  end  of  an  open  tube,  the  other  end 
of  which  is  placed  in  water,  the  operation  of  fucking  is 
performed  in  the  following  manner.  By  enlarging  hia 
cheft,  he  rarefies  the  air,  and  of  courfe  diminiflies  its  pref- 
fure on  the  liquor,  which  is  immediately  under  the  tube  ; 
in  confequence  of  which,  the  preflure  of  the  atmofphere  on 
the  furface  of  the  furrounding  liquor  forces  the  liquor  to 
afcend  into  the  tube. 

The  fu6lion  of  heavier  liquors  is  performed  after  the  fame 
manner,  e.  gr.  in  lyin^  prone  to  drink  out  of  a  fp*'ing,  5cc. 
the  lips  are  applied  cioie  to  the  furface  of  the  water,  fo  as 
to  prevent  any  paffage  of  the  air  between  them ;  then  the 
cavity  of  the  abdomen,  &c.  being  diftended  as  before,  the 
preffure  of  the  air  incumbent  on  the  furface  of  the  water, 
without  the  circumference  of  the  mouth,  prevailing  over 
that  upon  the  water  within  the  fame,  the  fluid  is  raifed 
from  the  fame  principle  as  water  in  a  pump. 

In  fucking  a  heavy  liquor,  as  water,  through  a  pipe,  the 
longer  the  pipe  is,  the  greater  difficulty  is  found  in  the  fuc- 
tion  ;  and  the  bignefs  and  diameter  of  the  pipe  make  a 
farther  alteration  tnerein.  The  reafon  of  this  arifes  from 
that  great  principle  in  hydroftatics,  that  fluids  prefs  in  the 
compound  ratio  of  the  bafes,  and  perpendicular  altitudes. 

From  what  we  have  faid,  it  evidently  enough  appears, 
that  what  we  call  fudiion  is  not  performed  by  any  adivc 
faculty  in  the  mouth,  lun^s,  Sec  ;  but  by  the  mere  impulfe 
and  preffure  of  the  atmofphere. 

A  very  curious  and  intelligent  perfon  diftinguHhes  two 
different  forts  of  fu6iion,  performed  after  two  quite  different 
manners ;  a  diftin6lion  which,  however  hitheito  overlooked 
by  authors,  feems  abfolutely  neceffary. 

Su6iion,  then,  according  to  him,  is  performed  either, 
I  ft,  by  the  dilatation  of  the  thorax  ;  or,  2dly,  by  that  of 
the  cavity  of  the  mouth. 

In  the  former  cafe,  the  lungs  are  kept  continually  dif- 
tended ;  for  if  the  breath  be  let  go  ever  lo  little,  the  liquor 
in  the  tube  will  begin  to  fubflde. 

On  the  contrary,  when  fuftion  is  performed  by  enlarging 
the  cavity  of  the  mouth,  we  may  fuck  with,  our  utmoft 
force,  and  yet  breathe  freely  through  the  nt)ft'^ils  at  the 
fame  time.  This  is  the  true  proper  fu<^ion:  the  other 
ought  rather  to  be  called  fupptng  than  fucking  through  a 
tube. 

Note,  the  cavity  of  the  mouth  is  enlarged  by  being  » 
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littlt  opened,  whik  the  lips  are  clofe  (hut,  the  tongue  bein^^ 
at  the  lame  time  contraAed,  and  drawn  backwards  towards 
the  throat.^ 

In  the  bperation  of  fucking,  after  the  manner  of  children, 
the  rarefa^ion  is  produced  in  the  fore  part  of  the  mouth ; 
#•  e,  the  tongue  is  applied  fo  as  to  fill  up  thd  fpace  between 
the  lips  and  the  nipple,  or  pipe  which  conveys  the  milk  or 
other  liquor ;  then  the  tongue  is  drawn  backwards,  whilil 
the  lips  are  laterally  preffed  againft  it,  by  which  means  a 
fmall  vacuum  is  formed  before  it,  aud  the  liquor  is  forced 
into  that  vacuum  by  the  prefiure  of  the  atmofphere  upon 
its  external  furface,  or  upon  the  furface  of  the  bag  which 
contains  it. 

It  is  for  the  fame  reafon,  that  fnails  remain  attached  to 
folids,  that  limpets  adhere  very  firmly  to  rocks,  that  the 
Tea  polypus  holds  with  great  force  whatever  it  faiiens  its 
claws  to,  and  that  fome  infedls  fufpend  themfelves  to  folids ; 
for  though  not  performed  with  the  mouth,  the  principle  of 
the  operation  is  exa6lly  the  fame,  «i2.  a  foft  membrane  is 
applied  to  the  folid,  then  the  middle  part  of  that  furface  is 
withdrawn  a  little  way,  fo  as  to  form  a  vacuum,  or  at  lead 
a  rarefafkion  of  the  air  between  the  centre  of  the  foft  mem- 
brane and  the  folid,  in  confequence  of  which  the  parts  of 
the  membrane  which  furround  that  fpot  are,  by  the  gravity 
of  the  atmofphere,  preffed  againii  the  folid,  and  the  latter 
is  prelfed  againft  the  former;  hence  the  adheiion  takes 
place. 

Leather  f ackers,  which  aft  precifely  upon  the  fame  prin- 
ciple, are  not  unfrequently  feen  in  the  hands  of  boys  about 
,  the  ftreets  of  London.  A  circular  piece  of  thick  leather, 
about  two  inches  in  diameter,  has  a  ftring  fattened  to  its 
centre.  The  leather,  being  previoufly  well  foaked  in  water, 
is  applied  flat  and  clofe  to  the  fmooth  furface  of  a  ftone. 
The  interpofition  of  a  little  water  promotes  the  adhefion. 
Then  the  boy  pulls  up  the  ftring,  and  the  ftone,  if  not  too 
lieavv,  comes  up  adhering  to  the  leather. 

Tne  claws  of  the  polypus  are  fumifhed  with  a  great  many 
fuckers  of  the  like  nature.  The  limpet  forms  one  fucker 
of  its  whole  body,  and  the  fame  thing,  with  little  variation, 
is  done  by  various  other  animals,  efpecially  of  the  infed 
tribe. 

The  a6Uon  of  the  glafs  cup,  which  is  made  to  adhere  to 
the  flefli,  for  the  purpofe  of  bleeding,  depends  upon  the 
fame  principle ;  excepting  that  the  air,  within  the  ^lafs 
cup,  18  rarefied  by  means  of  heat,  or  by  means  of  a  fmall 
exhaufting  engine. 

It  is  hardly  needful  to  add,  that  the  limpet  could  not  ad- 
here to  the  rock,  nor  could  the  leather  fucker  a6t,  or,  in 
ihort,  that  none  of  thofe  fucking  operations  could  take 
place,  m  vocfw. 

SUCU,  in  Botany  a  fpecies  of  apple-tree,  faid  to  be 
frequent  in  the  province  of  Canton,  in  China.  The  fruit  is 
dried  like  figs  to  be  kept  all  the  year,  and  is  brought  into 
£urope.  It  is  fomewhat  larger  than  our  apple,  almoft 
round,  and  of  a  reddiih  colour,  or  fometimes  green.  When 
it  is  dry,  it  has  a  cruft  refembling  honey  or  ^gar. 

SUCU  LA,  in  Mecbamet,     See  Succula. 

SUCY,  in  Geography^  a  town  of  France,  in  the  depart- 
ment of  the  Seine  and  Oife ;  lo  miles  N.  of  Corbeil. 

SUCZAVA,  or  Svchzow,  a  town  of  Bukovina,  on  a 
river  of  the  fame  name,  formerly  flourifhing,  and  the  capital 
of  the  country,  in  which  were  reckoned  60  churches,  but 
now  much  declined  from  its  former  fplendour;  84  miles 
N.W.  of  JafTy.     N.  lat.  47**  57'.    E*  long,  zf  58'. 

SuczAVA,  a  river  of  Moldavia,  which  runs  into  the 
6trett|  16  miles  S.W.  of  Batufzjmi. 
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SUCZAVITZ A|  a  town  of  Bukovina ;  30  miles  W. 
of  Suczava. 

SUDA,  a  river  of  Ruffia,  which  runs  into  the  Schekfua, 
8  miles  £.  of  Tcherepopetz,  in  the  government  of  Nov- 
gorod. 

^  SuDA,  Gulf  of^  a  fpacious  natural  harbour,  one  of  the 
fineft  aud  fafeft  of  the  Archipelago,  lies  to  the  fouth  of  a 
peninfiila  in  the  ifland  of  Crete.  Its  mouth  is  to  the  eafl, 
and  its  head  runs  to  the  W.N.W.  It  is  not  only  ftieltered 
by  the  angles  and  capes  which  the  lands  form,  but  alfo  by 
the  two  iflets  of  Suda ;  on  one  of  which  is  fituated  the  fort 
con(iru6ied  by  the  Venetians,  8  miles  £.  of  Canea,  and 
which  they  preferved  for  a  long  time  after  the  ifland  was  no 
longer  in  their  pefTeflion.  It  was  not  till  the  reign  of 
Achmet  ill.  that  the  Turks  made  themfelves  mafters  of  this 
fort,  and  thus  became  the  tranquil  poffeiTors  of  the  whole 
ifland  of  Crete.  The  anchorage  moft  frequented  by  the 
commanders  of  vefl'els,  w)io  wifh  only  to  fhelter  themfelves 
from  a  gale  of  wind,  is  to  the  S.S.W.  of  Cape  Melcccat 
behind  a  fmall  ifland  known  to  mariners  under  the  name  of 
<<  Old  Suda."  Large  fhips  of  war  anchor  at  all  places, 
either  at  the  entrance  of  the  gulf,  or  by  the  fide  of  the  ifland 
juft  mentioned.  Both  of  them  go  to  the  head  of  the  gulf 
only,  when  they  are  to  remain  for  a  long  time  at  the  an- 
chorage. The  boats  belonging  to  the  country  fometimes 
caft  anchor  between  the  two  iflands  of  Suda. 

SUDAK,  a  fea-port  of  Ruflia,  in  the  province  of 
Tauris,  on  the  coaft  of  the  Black  fea ;  20  miles  S.W.  of 
Theodofia. 

SUDAMINA,  little  heat-pimples  in  the  flcin,  like 
millet-grains,  frequent  in  youth ;  efpecially  thofe  of  a  hot 
temperament,  and  that  ufe  much  exercife. 

SUDARIUM,  in  EccUfiaftical  Writeri,  the  fame  with 
Brandcum  ;  which  fee. 

SUDASEER  Baldar,  in  Geography  a  town  of  Hid* 
dooftan,  in  Myfore;  9  miles  W.S.W.  of  Periapatam. 

SUDATORY,  Sudatorium,  a  name  given  by  the 
ancient  Romans  to  their,  hot  or  fweating-rooms ;  fometimes. 
alfo  called  laeouica. 

The  fudatory  was  a  fpecies  of  their  hypocaufta  or  ftoves» 
See  Hypocaustuii.     See  alfo  Sweating-ZToi^. 

SUDBURY,  in  Geography^  a  borough-town  of  great 
antiquity,  in  the  hundred  of  Babergh^  and  county  of  Suf* 
folk,  England,  is  fituated  on  the  fouth-weftem  fide  of  the 
river  Stour»  which  is  at  this  place  navigable  for  barges,  and 
over  which  there  is  a  well-built  ftone  bridge.  Sudbury  was 
at  one  period  a  place  of  much  greater  importance  than  at 
prelent.  It  comprehends  three  pariflies,  the  population  of 
which,  in  181 X,  was  eftimatedat  3471  inhabitants,  dwelling 
in  589  houfes.  The  name  of  tms  borough  wafi  ori^nally 
Southburgh,  to  diftinguifli  it  from  Norwich,  then  called 
Northburgh ;  and  was  one  of  the  firft  places  at  which  king 
Edward  III.  fettled  the  Flemings,  whom  he  invited  tOt 
England  to  inftru6i  his  fubjedls  in  the  woollen  manufacture. 
Th<8  flouriflied  here  for  iome  centuries,  and  afforded  fob- 
fiftence  to  many  of  the  inhabitants  of  the  town,  who  were 
employed  in  weaving  of  fays,  crape,  and  fhips'-flags.  Sud- 
bury has  ftill  a  manufadure  of  fays,  and  a  fmall  one  alfo  of 
filk,  which  was  eitabliflied  by  the  London  mercers.  la 
this  town  was  bom  Simon  de  Sudbury,  archbifiiop  of  Can- 
terbury in  1375,  who  was  beheaded  by  the  populace,  in  the 
rebellion  of  Wat  Tyler.  He  erefted  a  part  of  St.  Gre- 
gory's  church,  where  he  is  interred,  and  alfo  founded  and 
endowed  a  college  on  the  fcite  of  his  father's  houfe.  Le^ 
land  rea»rks  that  this  prelate,  in  conjunction  with  John  de 
Chertfey,  founded  here  a  priory  of  the  order  of  St.  Auguf- 
9  tiae^ 


S  U  D 

tine;  part  of  which  buildio(r»  converted  into  a  dwelling- 
faoufe,  is  vet  ftanding.  Arnica,  countefs  of  Clare  in  the 
reign  of  king  John,  sQfo  founded,  in  this  town,  an  hofpital 
defeated  to  Chrift  and  the  Virgin.  Sudbury  contains 
three  parifli  churches ;  is  governed  by  a  mayor,  fix  alder- 
men, and  twenty-four  common-councilmen ;  and  is  alfo 
endowed  with  a  weekly  market  on  Saturday,  and  two  an- 
nual fairs.  This  town  has  retained  the  privilege,  fince 
1 59jf,  of  retuminc;  two  members  to  parliament ;  the  right  of 
wn^fe  ele^ioB  is  m  the  whole  body  of  freemen,  amounting 
to  735 :  the  mayor  of  the  town  is  the  returning  officer. 
Svdbury  was  the  birth-place  of  Thomas  Gainftorough,  an 
eminent  artift.  (See  Gainsboro.) — Beauties  of  England 
and  Wales,  vol.  xiv.  Suffolk,  by  F.  Shoberl.  Oldfield's 
Reprefentative  Hiftory,  vol.  ii.  part  2,  8vo.  1816. 

OUDBURT,  a  county  of  New  Brunfwick,  on  the  weft  fide 
of  St.  John's  river,  near  its  mouth. — Alfo,  a  townfliip  of 
Vermont,  in  Rutland  county,  having  Ofwald  on  the  weft, 
and  containing  754  inhabitants. 

Sudbury,  EoB^  a  townfliip  of  MaiTachufetts,  in  Middle- 
fex  county,  on  the  poft-road  to  Bofton,  and  19  miles  from 
it ;  incorporated  in  1780,  and  containing  824  inhabitants. 

SupBURY,  fVeJIf  or  Sudbury^  a  townfliip  in  the  fame, 
county,  and  weft  of  Eaft  Sudbury  ;  25  miles  W.  of  Bofton  ; 
incorporated  in  1 639,  and  containing  1 287  inhabitants. 

Sudbury  Canada^  a  townfliip  in  the  diftri^t  of  Maine, 
in  York  county,  fituated  on  the  fouth  fide  of  Androfcoggia 
river,  and  fouth  of  Andover ;  ere6ied  in  1 706  into  a  town- 
fhip,  called  Bethel,  and  containing  two  panflies. 

SUDENBURG,  a  town  of  the  duchy  of  Magdeburg, 
of  which  it  is  a  fauxbourg,  though  governed  by  its  own 
magiftrates. 

SUDERAPOUR,  a  town  of  Bengal ;  10  miles  E.  of 
Moorley. 

SUDERHADSTEDE,  a  town  of  the  duchy  of  Hoi- 
ftdn ;  7  miles  S.E.  of  Meldorf. 

SUDERMANNLAND,  or  Sudbrmania,  a  province 
of  Sweden,  bounded  on  the  north  by  the  Maeler  lake,  which 
feparates  it  from  Upland  and  Weftmannland,  on  the  eaft  and 
fboth-eaft  by  the  Baltic,  on  the  fouth-weft  by  Eaft  G«th- 
landy  and  on  the  weft  by  Nericia;  about  100  miles  in 
kngth,  and  60  in  breadth.  This  province  appears  to  be 
one  of  the  firft  that  was  inhabited  and  cultivated  in  this 
kingdom.  The  foil  is  fertile,  and  no  labour  is  fpared  for 
the  improvement  of  it.  It  abounds  in  fine  arable  land,  paf- 
tnres,  woods,  iron-mines,  and  forges;  and  its  lakes  are 
well  ftocked  with  fifli.  Its  advantam)us  fituation  between 
tke  main  fea  and  the  Maeler  lake  is  sdfo  the  caufe  of  a  con- 
fiderable  trade.  There  are  feveral  confiderable  lakes  befides 
the  Mseler,  as  the  Hielmar  and  Bawen*  The  inhabitants 
•f  tlus  country  chiefly  fubfift  by  agrriculture,  hunting,  fifli^ 
ing,  and  working  in  the  mines ;  and  carry  on  a  confiderable 
trade  in  corn,  iron,  and  wooden  ware.  On  account  of  the 
pleafantnefs  and  fertility  of  the  country,  the  dowager  queeni 
had  their  dowry,  and  the  dukes  their  duchies^  io  this  pro- 
vince.    Nykioping  is  the  capital. 

fiXJI>£RO£,  one  of  the  Faroer  iflands,  in  the  North 
Atlantic  ocean.  It  is  remarkable  for  a  dangerous  whirl- 
pool near  it,  which  ia-  occafioned  by  a  crater,  61  ^Eithomt 
4leep  in  the  centre,  and  between  50  and  $$  at  the  fides. 
The  danfl[er  at  190ft  times  is  great,  but  particularly  fo  is 
ftorms;  lor  fliips  ane  irrefiftiUy  drawn  into  it,  the  rudder 
lofes  its  power,  and  the  waves  beat  as  high  as  the  mafts,  fo 
that  an  efcape  from  it  may  be  deemed  miraculous.  Not- 
withftanding  this  haxard,  toe  inhabitants,  at  the  reflux,  and 
in  very  ftill  weatl^^  will  Tentiwp  in  boats,  for  the  lake  of 
fiffliing. 
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SUDERWALLE,  a  town  of  Germany,  in  the  duchf 
of  Verdcn ;  6  miles  N.E.  of  Vcrden. 

SUDETIC  Chain,  a  range  of  mountains  in  Silefia, 
beinjr  a  northern  branch  of  the  Carpathian  mountains,  ex- 
tending from  Jabhmka  S.E.  to  Fnedberg  in  Upper  Lu- 
fatia  N.W.,  nearly  200  Britifli  miles  in  length.  This  chain 
has  other  more  minute  appellations,  the  north-weft  part 
towards  Lufalia  being  called  Riefen,  the  middle  part  the 
Bohemian,  and  the  louth-eaft  the  Moravian  chain.  Of 
this  remarkable  chain,  not  much  noticed  by  geographers, 
the  higheft  peak  in  the  mountains  of  Riefen,  or  of  the 
giant<«,  is  the  Schneekoppe,  or  fnow  head,  in  the  Bohemian 
part,  the  Eule  or  Owl,  and  the  Zottenberg,  fuppofed  by 
fome  to  be  the  Afciburgius  of  Ptolemy,  the  height  of 
which  is  eftimated  at  about  2120  Rhenifh  feet,  and  con- 
fiding entirely  of  ferpentine,  with  fome  hornblende.  The 
Moravian  ridge  divides  into  inferior  branches,  one  of  which 
forms  a  northern  boundary  of  the  principality  of  Troppau. 
Fabri  computes  the  higheft  part  of  the  Riefen  at  4930 
Rhenifli  feet  above  the  fea,  and  the  Zottenberg  at  1700. 

SUDIS,  Esox  Spbyr4tna  of  Linnaeus,  in  Tchtfyolmf  a 
name  ufed  by  moft  authors  for  the  fea-pike,  a  fifli  called  by 
others  iucius  marhnu^  and  Jhhyrmui. 

It  in  fome  degree  refembles  the  common  river-pike,  but 
is  thinner  in  proportion  to  its  length,  and  in  fome  degree 
approaches  to  the  acus^  or  tobacco-pipe-fifli,  in  that  parti- 
cular. Its  fcales  are  fmall,  and  its  nole  long,  and  of  a  conic 
form,  the  under  jaw  running  out  a  good  way  beyond  the 
upper,  and  ending  in  a  fliarp  point ;  its  mouth  is  very  vride, 
ano  yellow  within  ;  its  tongue  large  and  narrow,  and  aumed 
with  very  fliarp  teeth ;  each  of  the  jaws  is  fumiflied  with  a 
fingle  row  of  large  and  fliarp  teeth,  and  in  the  middle  of  the 
lower  jaw  is  one  tooth  longer  than  the  reft,  wfaidi  has  a 
hollow  in  the  upper  jaw  for  receiving  it ;  it  has  two  fins  on 
the  back,  which  are  both  very  deeply  forked.  It  is  caught 
in  the  Mediterranean,  and  ufually  fwims  in  flioals  together. 
Its  ufual  length  is  tea  or  twelve  inches ;  and  it  is  efteemed 
a  very  well-tafted  fifli.     Ray. 

SUDKEULI,  in  Geegripfyt  a  town  of  Bulgaria,  on  the 
Black  fea ;  60  miles  E.  of  Dnffara. 

SUDODHANA,  the  name  of  the  mortal  father  of 
Boodh,  the  great  reformer  of  India.  The  legends  of  the 
Cingalefe  of  Ceylon  agree  with  thofe  of  the  north  of  India, 
in  giving  this  name,  or  one  very  like  it,  to  the  father  of 
Boodh,  or  Budha. 

SUDOGDA,  in  GeogrMpfyf  a  town  of  Ruffia,  in  the 
government  of  Vladimir;  28  miles  S.E.  of  Vladimir.  N. 
lat.  55®  40'.    E.  long.  40®  54'. 

SUDOR,  in  Me£fime.     See  Sweat. 

Sudor  AngBeanust  the  EngR/b  Sweat.  See  SwxATnro 
Stcknefi* 

SUDORIFIC,  in  Mc£iine.    See  Diaphorxtic. 

SUDZA,  in  Geography^  a  town  of  Ruffia,  in  the  go- 
vernment of  Kurflc  ;  40  miles  S.W.  of  Kurflc.  N.  lat.  51^ 
ao'.    E.  long.  35**  14'. 

SUE,  La,  the  appellation  of  Indians  who  inhabit  the 
territory  weft  of  lake  Superior,  and  the  Miffifippi.  The 
number  of  warriors  is  reckoned  at  10,000.  Pike,  in  Jiia 
recapitulation,  ftates  them  at  3835,  and  the  whole  number 
at  21,675.     ^  Sioux. 

Sue,  a  river  of  Africa,  one  of  the  branches  of  the  Bern- 
barogue,  in  Benguela. 

SVE ABORG,  a  fortrefs  of  Sweden,  in  the  gulf  of  Fin- 
land,  fituated  about  3^  miles  from  Helfingfort,  oompofed 
of  feven  rocky  iflands,  which  lie  within  the  circumference 
of  four  miles.  The  principal  of  thefe  iflands  is  Warg-on, 
or  Wolf's  ifland,  which  is  9400  feet  in  leogth,  and  2000  in 

S  L  2  breadth, 


S  V  E 


SUE 


breadth,  and  contains  the  governor's  houfe.  The  proje6i 
of  furrounding  thefe  iflanda  with  fortifications  was  formed 
br  general  Ehrenfwald,  and  the  work  begun  in  174S. 
The  works  are  faid  to  be  ftupendous,  and  worthy  of  the 
ancient  Romans.  The  walls  are  chiefly  of  hewn  granite, 
covered  with  earth»  from  fix  to  ten  feet  thick,  and  in  a  few 
places  not  lefs  than  forty-eight  in  height.  The  batteries, 
which  commence  on  a  level  with  the  water,  and  rife  in  tiers 
one  above  another  in  all  directions,  commanding^  the  only 
channel  through  which  large  vefl'els  can  fail  to  Helfmgfors, 
render  the  pafTage  of  an  enemy's  fleet  extremely  dangerous, 
if  not  impradicable.  In  the  ifland  Warg-6n  is  a  dry  dock, 
capable  of  containing  eleven  or  twelve  frigates,  hollowed  in 
the  folid  rock,  300  feet  long,  200  broad,  and  14  deep.  It  is 
divided  into  three  equal  parts  by  two  brick  walls,  running 
lengthways.  Each  part  will  contain  four  frigates,  and  may 
be  clofed  with  fluice-gates,  fo  that  each  vcfl'el  lies  feparately 
from  the  others.  The  whole  is  covered  with  a  wooden 
pent-houfe  roof,  in  order  to  preferve  the  frigates  from  the 
rain.  This  bafin  contains  eleven  frigates.  At  one  ex- 
tremity of  this  dock  is  a  bafin,  200  feet  fquare,  clofed  at 
«ach  end  with  fluice-gates,  which  ferves  for  the  entrance 
and  exit  of  the  frigates,'  and  like  wife  for  repairing  or  build- 
ing (hips.  At  the  other  extremity  is  another  bafin  of  the 
fame  dimenfions  for  a  man  of  war,  which  may  likewife  ferve 
for  the  pafTage  of  the  frigates,  when  the  other  is  employed 
in  repairing  or  building  (hips.  The  magazines  for  the 
ftores  and  a  battery  are  built  on  the  edge  of  the  water^ 
which  is  of  fufficient  depth  to  admit  each  vefFel  clofe  to  the 
quays  to  be  equipped  without  trouble.  There  is  an  excel- 
lent port  for  feventy  fhips  of  the  line,  and  a  fmall  harbour, 
no  lefs  fecure»  for  ten  frigates.  For  the  purpofe  of  building 
and, refitting  fhips  at  Sveaborg,  the  Swedes  procure  oak 
from  Gothland,  part  of  the  flax  from  Finland,  hemp  and 
mafts  from  Riga*  This  fortrefs  may  not  improperly  be 
called,  if  completed,  the  Gibraltar  01  the  north.  Coxe's 
Travels. 

SUEGy  a  town  of  Sweden,  in  Harjadalen,  on  the 
Liufna ;  86  miles  W.  of  Sundfwall. 

SVEGLIATO,  in  the  Italian  Mujfc,  is  ufed  for  a  briflc, 
Uvely,  gay  manner  of  finging  or  playing.  Thus  they  fay,' 
mAmera  fveghatA. 

SUEIRO  da  Cqfiat  in  Geography^  a  river  of  Africa,  which 
runs  into  the  Atlantic,  N.  lat.  5°  5'. 

SUELDO,  in  Commerce^  a  money  of  account  in  fome 
parts  of  Spain.  At  Alicant,  accounts  are  kept  in  reals 
of  24  dineros,  and  alfo  in  libras  of  20  fueldos,  fubdi- 
vided  into  12  dineros ;  the  libra  being  valued  at  3X.  ^\d. 
flerling.  In  Aragon,  a  fueldo  is  divided  into  8  quartos,  or 
16  dineros,  and  the  libra  is  worth  20  fueldos,  or  4J.  3 J. 
fterling  nearly.     See  Money. 

SVELMOE,  in  Geography,  a  fmall  ifland  of  Denmark, 
near  the  S.  coalt  of  the  ifls^d  of  Funen.  N.  lat.  ^^^  8'. 
E.  long.  10°  20'. 

SITEMEZ,  Ifland  of^  an  ifland  in  the  Pacific  ocean, 
at  the  entrance  of  Puerto  de  Baylio  Bucareli,  about  25 
miles  in  circumference.  N.  lat.  55°  16'.  E.  long.  226^  50'. 
.  SVENBORG*  a  feaport  town  of  Denmark,  in  the  ifland 
of  Funen,  with  the  belt  harbour  in  the  i^and  ;  in  which  are 
manufaciures  of  wool  and  linen  ;  22  miles  S.S.E.  of 
Odenfee.     N.  lat.  ^^"^  9'.     E.  long.  io°  37'. 

SUEN-HOA,  a  city  of  China,  of  the  firR  rank,  in 
Pe-tche-li,  near  the  great  wall ;  77  miles  N.W.  of  Peking. 
N.  lat.  40°  38'.     E;  long.  1 14^  39'. 

SVENSKAHOGARNE,  a  fmall  ifland  in  the.Baltiq^ 
near  the  coaft  of  Sweden.  N.  lat.  59"^  28',  E.  long. 
19°  ao'.  I 


SVENTIUNGA,  a  town  of  Sweden,  in  Wefl  Goth, 
land ;  40  miles  E.S.E.  of  Gothcburg. 

SUE  RA .     See  Mogador. 

SUERDFIO,  a  town  of  Sweden,  in  Dalecarlia;  20 
miles  N.  of  Fahlun. 

SUESANY,  a  town  of  Hungary  j  8  miles  W.N.W.  of 
Rofenberg. 

SUET,  a  flourifhing  village  of  America,  in  MaiTa- 
chufettfi,  the  county  of  Barnflaple,  and  townfhip  of  Dennis, 
bordering  on  Harwich ;  containing  about  36  dwelling- 
houfes,  the  town  of  Dennis  including  1739  inhabitants. 
Belonging  to  this  village  are  five  fail  of  fifhermen,  and  24 
falt-works,  which  yield  annually  upwards  of  60c  bufhels  of 
marine  fait,  befides  2700  lbs.  of  Glauber  falts^ 

Suet,  Sevum,  a  kind  of  fat,  found  in  deer,  fheep,  oxen, 
hoes,  &c.  which,  melted  down  and  clarified,  makes  what  we 
Cdii  tallow,  ufed  in  the  making  of  candles. 

The  word  is  formed  from  the  Latin,  futdum,  febum,  or 
fevum,  which  fignify  the  fame ;  and  thefe  a  fucy  Joiv,  by 
reafon  of  the  fatnefs  of  that  beafl. 

Mutton-fuet  is  the  moii  confiflent  of  real  animal  fats  ;  it 
has  fome  degree  of  brittlenefs^  and  requires  a  temperature 
of  127°  Fahr.  to  melt  it.  In  other  refpedls  it  agrees  with 
animal  fats  in  general.  Like  thefe,  it  is  emollient :  it  is 
fometimes  boiled  in  milk  in  the  proportion  of  ^ij  of  the 
fuet  to  oj  of  milk,  and  a  cupful  of  the  mixture  is  given 
occafionally  in  chronic  diarrhoea,  when  there  is  much  acri- 
mony of  the  contents  of  the  bowels  ;  but  its  principal  ufe  is 
to  give  confidence  to  ointments  and  plaflers.  The  <*  fevum 
pracparatum,"  or  prepared  fuet  of  the  London  Ph.,  is  ob- 
tained by  cutting  the  fuet  in  pieces,  then  melting  it  by  a 
gentle  heat,  and  prefling  it  through  linen. 

Another  kind  of  fat,  which  we  fhall  mention  in  this  cpn- 
neftion,  is  the  "  axungia  porcina'*  of  the  Edinb.  Ph.,  the 
"adeps  fuillus"  of  Dub.,  the  "adeps"  of  Lond.  or 
the  hog's-lard.  The  lard  is  chiefly  obtained  from  the  flank 
of  the  animal.  It  is  freed  from  the  membranes  and  veHels, 
by  being  cut  in  fmall  pieces,  then  well  wafhed  in  water  till 
the  water  comes  off  colourlefs,  and  afterwards  melted  with 
a  very  gentle  heat  in  a  fhallow  vefTel,  kept  on  the  fire  till 
the  water  is  wholly  evaporated.  While  ftill  liquid,  it  is 
poured  into  bladders,  in  which  it  concretes,  and  in  this  fiate 
It  is  brought  to  market. 

Lard  is  inodorous,  taflelefs,  and  white ;  foft,  and  nearly 
femifluid.  Expofed  to  a  heat  of  97^  it  melts,  and  concretes 
again  when  cooled.  It  is  infoluole  in  water,  alcohol,  and 
ether:  but  is  diflblved  by  the  flrong  acids,  being  at  the 
fame  time  decompofed ;  and,  like  the  fixed  oils,  it  combines 
with  the  alkalies  and  forms  foap.  It  is  oxidized,  if  when 
melted  a  little  nitric  acid  be  iiirred  into  it ;  and  aflumes  a 
greater  degree  of  firmnefs,  with  a  yellow  colour.  By  de- 
ftru^ive  diftillation  it  affords  refults  very  fimilar  to  thofe 
obtained  from  the  analyfis  of  fixed  oil ;  and  appears  to  be  a 
compound  of  oxygen,  hydrogen,  and  carbon,  in  unknown 
proportions.  When  lard  is  long  expofed  to  a  warm  air,  it 
becomes  yellow,  emits  a  foetid  odour ;  and,  ovnng  te  oxygen 
being  attracted  from  the  atmofphere,  the  febacic  acid  is 
formed.  This  ftate  of  rancidity  may,  in  fome  degree,  foe 
removed  by  wafhing  it  with  very  pure  foft  water ;  which 
during  the  operation  becomes  acid,  and  reddens  litmus 
paper. 

Lard  is  emollient,  and  on  account  of  its  foftnefs  and 
unduofity,  is  preferable  to  fat  as  a  fridion,  but  feldom  ufed 
for  this  purpofe ;  and  it  chiefly  employed  in  the  formatioo 
of  ointments.  Its  officinal  preparation  is  the  ^'  adeps 
prasparata,''  or  prepared  lard.  That  of  the  Loudon  Ph.  U 
obtained   by   cutting  the  fat  into  fmall  fragments,  thcQ 
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Melting  it  by  a  gentle  heat,'  and  preffing  it  through  ii»en. 
The  <<adeps  fuiilus  prseparatus,''  or  prepared  hog's-lard 
of  the  Dub.  Ph.,  is  had  by  cutting  freih  lard  into  fmall 
pieces,  then  melting  it  by  a  moderate  heat,  and  ftraining  by 
prefling  it  throucrh  a  linen  cloth.  Lard  prepared  by  the 
dealers,  and  pre&ved  with  fait,  is  to  be  melted  with  twice 
its  weight  of  boiling  water,  and  well  ftirring  the  mixture  : 
it  is  then  allowed  to  cool,  when  the  lard  may  be  feparated. 
The  above-mentioned  proceifes  are  intended  for  purifying 
fuet  and  lard ;  but  in  order  to  obtain  them  very  pure,  they 
ihould  be  wafhed  in  water  till  the  water  comes  off  colour- 
lefs,  before  they  be  melted.  During  the  melting,  the  re- 
maining water  is  evaporated ;  and  that  this  is  the  cafe  may 
be  afcertained  by  throwing  a  little  of  the  melted  fat  into  the 
fire,  when  it  will  crackle  if  any  water  remain.  The  heat 
muft  not  be  raifed  above  97°,  the  melting  point  of  fat ;  be- 
caufeotherwife  the  fat  is  decompofed,  rendered  acrid,  and 
aifumes  a  yellow  colour.  This  purification  is  feldom  at- 
tempted by  the  apothecary,  as  both  kinds  of  fat  may  be 
procured  very  well  purified  from  the  dealers.  To  keep 
lard  clean,  and  preferve  it  from  the  a6^ion  of  the  air,  it  is,  as 
we  have  already  faid,  run  into  bladders  in  its  liquid  itate. 
Thomfon's  Difp.  See  Adeps,  Fat,  and  Animal  Oil. 
See  alfo  Cellular  Subfiance, 

F.  le  Compte  mentions  a  tree  in  China,  that  bears  a  kind 
of  fuet  or  tallow.     See  TALLow-/rf<. 

SUET  A,  in  Ichthyology^  a  name  given  by  Bellonius,  and 
fome  other  writers,  to  the  nafus,  a  fpecies  of  cyprinus,  ac- 
cording to  the  Artedian  and  Linnaean  fyftems,  and  dif- 
tinguifhed  by  the  name  of  the  ejprxnus  nafusy  with  the  fnout 
ilanding  prominent,  in  form  of  a  nofe,  and  with  fourteen 
rays  in  the  pinna  ani. 

SUETONIUS  TRANQUILLUS,  Caius,  in  Biogra^ 
phy^  was  the  fon  of  Suetonius  Lenis,  tribune  of  a  legion  in 
the  time  of  Otho,  and  born  about  the  beginning  of  the 
reign  of  Vefpafian,  and  died  after  A.D.  117.  He  is 
defignated  by  Phny  the  younger,  as  one  of  the  "  Scho- 
laftici.''  He  was  probably  a  teacher  of  grammar  and 
rhetoric,  compofed  fidlitious  pleadingrs,  and  perhaps  fome- 
times  pleaded  real  caufes.  With  Pliny  he  was  intimate, 
and  was  indebted  to  him  for  feveral  favours.  By  his 
iBtereft  he  obtained  the  dignity  of  military  tribune, 
and  alfo  the  <<  jus  trium  liberorum,"  grrauted  to  him  by  the 
emperor  Trajan,  though  he  was  childlefs.  He  was  after- 
wards fecretary  to  the  emperor  Adrian,  though  he  loft  this 
office  by  his  indifcreet  familiarity  with  the  emprefs  Sabina ; 
an  incident  which  occurred  about  the  year  121,  but  how 
long,  or  in  what  condition  he  afterwards  lived,  no  records 
inform  us. 

Suidas  calls  him  a  *<  grammarian,''  and  afcribes  to  him 
feveral  works:  but  all  are  loft,  except  his  Lives  of 
the  Caefars,  his  Lives  of  eminent  grammarians,  and  a  fimall 

£art  of  thofe  of  eminent  rhetoricians.  His  work  of  the 
lives  of  the  firft  twelve  emperors,  down  to  Domitian  inclu- 
lively,  is  one  of  the  moft  interefting  remains  of  ancient 
hiftory ;  for  without  being  diftinguiflied  by  ftyle  or  fen- 
timent,  it  abounds  with  anecdotes  relating  to  the  manners, 
charadters,  and  incidents  of  thofe  times,  which  no  where  elfe 
occur.  Some  of  the  fafts  which  he  relates  have  been 
doubted;  but  his  general  chara6ler  and  mode  of  writing 
narratives,  acquit  him  of  any  intentional  mifreprefentation  ; 
though  he  indicates  a  propenfity  to  pay  undue  attention  to 
vulgar  tales  and  furmifes.  His  freedom  in  expofing  the 
infamy  of  the  Caefars  may  be  politically  vindicated  on  this 

general  principle,  "  that  hittory  affords  no  leiTons  more  in- 
ruAive  than  the  crimes  and  vices  cohfequent  upon  defpotic 
power."    Suetonius's  difrefpe£tfui  account  ef  the  Chrif- 
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tians,  whom  he  calls  *'  genus  hominum  fuperftitionis  novx 
et  maleficae,"  a  kind  of  people  of  a  new  and  mifchievous  fu- 
perftition,"  can  be  attributed  only  to  his  ignorance  of  their 
do6lrines  and  charader.  We  have  many  editions  of  Sueto- 
nius; but  among  the  beft  are  reckoned  Cafauboni  a 
Boeclxro,  410.  Argent.  1647 ;  Gracvii,  4ro.  Trajed. 
1672,  1703;  Pitifci,  8vo.  2  vols.  Traj.  1690,  and  410. 
2  vols.  Leovard,  1714 ;  Burmanni,  2  vols.  410.  Amft.  1736; 
Ernefti,  8vo.  Lipf.  1748;  Oudendorpii,  8vo.  Lugd.  Bat. 
1 75 1 .     Gen.  Biog. 

SUEUR,  EusTACHius  Le>  was  born  at  Paris  in  i6i7» 
the  fon  of  an  obfcure  fculptor ;  who,  upon  difcovering  hia 
fon's  inclination  for  painting,  placed  him  as  a  pupil  with 
Simon  Vouet.  From  this  fchool,  the  fource  of  all  that 
vitiated  the  (tyle  of  art  pra6kifed  in  France  before  the  revo* 
lution,  Le  Sueur  had  the  fingular  felicity  of  emerging  with 
pure  tafte ;  and  the  firmnefs  to  purfue  fuch  nudies  at 
were  moft  conducive  to  its  improvement ;  while  almoft  all 
his  fellow  ftudents,  feduced  by  the  glitter  and  tinfel  of  art 
difplayed  by  their  mafter,  and  ably  fupported,  indeed  im- 
proved, by  Le  Brun,  floated  with  the  tide  of  fafhion,  and 
were  loft  in  the  abyfs  of  frivolity  and  luxury  of  forms,  and 
artificial  combinations  of  effeft.  Had  Vouet  had  many 
fcholars  like  Le  Sueur ;  or  had  the  latter  been  duly  efti- 
mated,  and  been  longer  preferved  in  exiftence,  France  might 
perhaps  have  juftly  boafted  of  her  Raphael ;  and  true  tafte 
have  fublimed  the  brilliancy  of  imagination  fo  congenial  to 
her  children.  But  the  luxurious  court  of  Louis  XIV.  de- 
lighted too  much  in  the  pompous  difplay  of  artifice^  to 
relifh  the  true  fimplicity  of  pure  art ;  and  too  eager  a  defire 
for  amufement  and  enjoyment,  to  feel  gratification  in  thofe 
religious  or  pathetic  emotions,  which  it  was  Le  Sueur's 
delight  to  raife. 

He  appears  to  have  drawn   his  tafte  from  prints  after 
the  compofitions  of  Raphael,  a»  he  never  was  out  of  hia 
native  country ;  and  there  were  not  many  pi6kure8  of  the 
Roman  fchool  at  that  time  in  France.     It  may  be  fairly 
faid,  that  a  portion  of  the  fpirit  of  Raphael  had  taken  up 
its  abode  with  him.     The  fame  kind  of  fubjefls  interefted 
him,  and  above  all  he  was  aduated  by  the  fame  devotednefs 
to  the  fubje6l,  of  whatever  nature  it  were.     With  him^  as 
with  Raphael,  it  led  to  the  compofition,  and  controlled  his 
imagination  in  the  execution  of  it :  as  is  fully  exemplified  ia 
his  feries  of  piftures  on  the  life  of  St.  Bruno.     No  work 
of  his,  however,  places  him,  as  the  French  writers  have  done^ 
upon  a  complete  parallel  with  his  great  prototype.  He  lacked 
the  fweetnefs  and  fulnefs  of  the  perfeftion  he  afpired  to 
rival ;  both' in  drawing  and  execution,  he  fell  far  (hort  of  his 
own  ideas  ;  and  of  colouring,  he  fcarceiy  caught  a  glimpfe. 
But  good  fenfe  and  propriety  governed  his  deligns ;  and 
feeling  and  fentiment  guided  his  hand;    with  colour  fuf- 
ficient  to  convey  his  ideas  without  offending  ;*  at  leaft  in  his 
beft  works. 

The  brilliancy  of  Le  Sueur's  talents  foon  caufed  their 
employment ;  and  at  the  age  of  23,  (in  1640,)  he  was 
eleAed  amemberof  the  RoyalAcademy  at  Paris,  and  painted 
upon  his  admilfion  a  piAure  of  St.  Paul  cafting  out  a 
Devil.  In  1 649  he  was  engaged  upon  the  great  work  in 
which  his  fame  principally  repofes,  'oix*  the  Life  of  St. 
Bruno,  which  he  painted  in  22  pictures,  for  the  convent  of 
the  Chartreux  in  Paris :  they  were  afterwards  purchafed 
by  the  king  of  France,  and  now  form*  part  of  the  gallery 
at  the  Luxembourg.  This  celebrated  feries  of  compofu 
tions  has  fuffered  exceedingly  by  folly  or  malice,  and  by  the 
hand  of  time  ;  and  itiU  more,  have  fo  feverely  endured  the 
unhallowed  touch  of  piaure-cleaners  and  reftorers,  that  we 
cannot  now  form  a  perfea  judgment  Qf,  their  ongiaal 
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l^auty.  The  compofitions  remain,  but  moft  of  the  faced 
of  the  fifrures  have  been  re-touched,  fo  that  expreffion  is 
weakened  or  deftroyed :  the  original  colouring,  which  hap* 
ipily  was  of  neceflity  fimple,  has  been  difturbed ;  and  it 
would  be  harfh  to  attach  to  Le  Sueur  the  defeds  of  their 
prefent  condition  in  this  refpe6l.  There  is,  however,  fuf- 
ncient  evidence  in  them  of  this  ingenious  artift's  fuperior 
feeling  and  acquirements.  He  was  only  three  years  em* 
ployed  upon  them ;  and  when  Ms  youth  is  confidered,  they 
iBuft  be  regarded  as  emanating  from  a  mii\d  of  no  common 
mould.  Ilis  largefl  work  is  the  Condemnation  of  St. 
Gervaife  and  St.  Protais,  now  in  the  gallery  of  the  Louvre  ; 
it  was  painted  foon  after  the  feries  above-mentioned ;  but  is 
an  attempt  to  combine  fomewhat  of  the  taite  of  his  mailer 
with  his  own,  as  if  he  were  controlled  by  his  employers. 
It  is  more  confufed  in  forms,  and  ftronger  and  more  varied 
in  colour,  than  his  pi£lures  ufually  are;  and  is  not  the 
^tter  for  it.  His  pifture  of  the  Burning  of  the  Magic 
Books  at  Ephefus,  has  infinitely  more  chancer  and  pathos  ; 
but  is  eminently  defeftive  in  colour :  in  which  quality  the 
pidures  of  the  Mufes,  painted  by  him,  and  in  the  Gallery 
alfo,  are  by  far  his  moii  perfect  produ6tions.  He  died  at 
the  early  age  of  38,  in  1655. 

-SUEVKE,  in  Geography^  a  town  of  France,  in  the  de- 
partment of  the  Loire  and  Cher ;  9  miles  N.E.  of  Blois. 

SUEZ,  a  town  of  Egypt,  fituated  on  a  point  of 
land,  in  the  form  of  a  peninfula,  on  the  weitem  coait 
of  the  Red  fca.  According  to  M.  d'Anville,  Suez 
was  the  ancient  Arfinoe  ;  but  Volney  thinks  that  Arfinoe 
was  fituated  further  north  towards  the  bottom  of  the  gulf. 
Browne  fays,  that  the  ruins  of  Arfinoe  may  yet  be  re- 
cognifed  in  a  mount  ef  rubbifli  in  the  neighbourhood  of 
Suez ;  and  that  the  fpot  is  now  called  <<  Kolfum,"  and 
that  remains  exift  of  a  ftone-pipe  for  conveying  water 
thither  from  Bir  Naba.  A  rock,  he  fays,  on  the  African 
fide  of  the  gulf|  furniflies  petroleum,  which  is  brought  to 
Suez,  and  efteemed  a  cure  for  bruifes,  &c.  In  croifiag  the 
gulf  juft  before  Suez,  boats  are  ufed  at  high  water,  which 
comes  in  rapidly  to  the  height  of  four  feet :  at  other  times 
camels,  horfes,  and  men  ford  it  with  fafety.  At  Suez  he 
«bferved,  in  the  (hallow  parts  of  the  adjacent  fea,  a  fpecies  of 
weed,  appearing  in  the  fun-fhine  to  be  red  coral ;  and  he 
^otije6lures  that  if  this  was  found  in  confiderable  quantities 
at  a  former  period,  it  may  have  given  its  recent  name  to 
this  fea :  for  this  was  the  Arabian  gulf  of  the  ancients, 
wh«fe  Mare  Erythracumi  or  Red  fea,  was  the  Indian  ocean. 
This  weed  may,  perhaps,  be  the  £3^5  of  the  Hebrews, 
whence  RW  □♦,  wm  Suthf  their  name  for  this  fea.  Ac- 
cordincr  to  this  traveller,  ouez  is  a  fmall  town,  built  of  un* 
burnt  bricks,  and  contains  1 2  mofques,  fome  of  ftone,  and 
moft  of  them  mean  buildings  :  there  are  alfo  feveral  coffee- 
faoufes.  The  houfes  are  fo  dofe  to  one  another,  that  there 
are  only  two  paflages  int#  the  city,  that  nearell  the  fea  being 
open,  and  the  other  (hut  by  a  very  infufficient  gate.  The 
pnly  folid  buildings  are  the  khans.  Scarcely  any  part 
flow  remains  of  the  caitle,  which  the  Turks  built  upon 
the  ruins  of  the  ancient  Kolfum  or  Kolzoum,  the  «  Clyfaia" 
of  the  Greeks,  fituated  about  300  paces  N.  of  Suez,  on 
the  border  of  the  fea,  oppofite  to  the  ford  which  leads  to 
the  fpring  of  El-Naba.  The  fea  near  the  town  is  very 
Shallow ;  yet  there  is  a  fmall  yard  for  (hip-building.  Its 
population  is  inconfiderable,  confifting  of  a  few  Greeks  and 
Co^ts,  intermixed  with  Mahometans.  Although  the  in* 
habitants  are  not  numerous,  here  are  four  or  five  con- 
fiderable refident  merchants,  who  have  their  correfpondents 
at  Cairo,  and  in  the  towns  of  Arabia,  and  conduft  the 
^emnerce  between  Egypt  and  India.  Thefe  have  »  propor.i 
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tionable  number  of  dependants,  and  perfons  wh«  manager 
commercial  affairs  of  a  lefs  confiderable  kind.  Here  are 
alfo  (hip-builders,  and  feveral  other  artificers  ;  a  large  khaa 
or  (hed  where  merchandize  is  lodged  ;  fome  Greek  Chrif- 
tians  conilantly  refiding  here,  Mahometan  ecclefiailics,  and 
others;  and  a  number  of  fishermen  and  people  more  im- 
mediately conne£led  with  the  fea.  The  .population,  how- 
ever, is  reftrained  by  the  difficulty  of  procuring  water/ 
fcarcity  of  provifions,  and  other  inconveniences,  but  inva- 
riably much  exceeding  the  ellimate  given  by  Volney  and 
others.  Suez,  according  to  Browne,  is  very  modern, 
having  been  probably  built  within  the  lalt  300  years :  and 
it  is  unknown  to  travellers  of  a  more  ancient  date.  At 
Suez,  the  chief  article  of  trade  is  coffee.  The  fea  here 
produces  few  fiih  :  oyfters,  indeed,  and  a  few  others  of  the 
(hell  kind,  are  feen  ;  but  the  bed  fi(h  come  no  higher  than 
Coifeir.  Meat  is  fcarce,  bread  of  an  inferior  quality,  and 
fometimes  hardly  eatable.  Butter  and  milk  are  brought  in 
fmall  quantities  by  the  Arabs.  Water  is  brought  from 
three  feveral  places :  Bir-Naba,  northward,  af&rds  the 
bed ;  the  ether  places  are  Aiun  Mufa,  and  Bir-es-Suez. 
It  is  always  bought  in  the  (kins  at  a  confiderable  price  ;  and 
in  cafe  of  a  war  with  the  Arabs,  none  could  be  had. 

Formerly  the  diitridls  m  the  vicinity  of  Suez,  fays  Vol- 
ney, were  covered  with  towns,  which  have  difappeared  with 
th^  waters  of  the  Nile ;  the  canals,  which  conveyed  thefe» 
are  deftroyed,  for  in  this  (hifting  foil  they  are  prefently 
filled  up,  both  by  the  fands  driven  by  the  winds,  and  by 
the  cavalry  of  the  Bedouin  Arabs.  At  prefent,  the  com- 
merce of  Cairo  with  Suez  h  only  carried  on  by  means  of 
caravans,  which  wait  the  arrival,  and  fet  out  ou  the  de- 
parture of  the  veflels,  that  is,  towards  the  end  of  April, 
or  the  beginning  of  May,  and  in  the  courfe  of  the  months 
of  July  and  Auguft.  That  which  Volney  accompanied  in 
1783,  confided  of  about  3000  camels,  and  5000  or  6000 
ment  The  merchandize  confided  in  wood,  faib,  and  cordage 
for  the  (hips  at  Suez ;  in  fome  anchors,  carried  each  of 
them  by  four  camels,  iron  bars,  carded  wool,  and  lead ; 
it  likewife  carried  bales  of  cloth,  and  barrels  of  cochi- 
neal, com,  barley,  and  beans,  Turki(h  piadres,  Venetian 
fequins,  and  Imperial  dollars.  All  thefe  commodities  were 
dedined  for  Djedda,  Mecca,  and  Moka,  where  they  were 
to  be  bartered  for  Indian  goods,  and  the  coffee  of  Arabia^ 
which  forms  the  principal  article  of  the  returns.  There 
was  befides  a  great  number  of  pilgrims,  who  preferred  the 
voyage  by  fea  to  a  land  journey ;  and  it  alfo  carried  the 
neceflary  provifions,  fuch  as  rice,  meat,  wood,  and  even 
water ;  for  no  phce  in  the  world  is  more  deditute  of  every 
nece(rary  than  Suez.  From  the  tops  of  the  terraces  the 
eye,  furveying  the  fandy  plain  to  the  N.W.,  the  white 
rocks  of  Arabia  to  the  £.  or  the  fea,  and  the  mountain 
Mokattam  to  the  S.,  cannot  difcern  even  a  fingle  tree,  or 
the  fmalled  fpot  of  verdure.  Suez  prefents  no  profpe^ 
but  eztenfive  yellow  fands,  or  a  lake  of  green  water ;  the 
ruinous  condition  of  the  houfes  heightens  this  melancholy 
fcenery.  The  only  water  which  can  be  drunk  is  brought 
from  El-Naba,  or  iht  J^ng^  fituated  at  the  diftance  of 
three  hours  journey  on  the  Arabian  fhore ;  but  it  is  fo 
brackiih,  that  without  a  mixture  of  rum,  it  is  infupportable 
to  Europeans.  The  fea  might  furniih  a  quantity  of  (hell 
and  other  fidi ;  but  the  Arabs  feldom  attempt  fi(hing,  at 
which  they  are  far  from  expert ;  when  the  vedels  are  gone> 
therefore,  nobody  remains  at  Suez  but  the  governor,  who 
is  a  Mamlouk,  and  twelve  or  fourteen  perfons,  who  fona 
his  houfehold,  and  the  garrifon. 

The  fortrefs  is  a  dcfencelefs  heap  of  ruins,  which  the 
Arabs  confider  as  a  cita4el|  becaufe  it  contains  fix  braft 
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fonr-pounders,  and  tw«  Greek  gunners,  who  turn  their 
iieads  afide  when  they  fire.  The  harbour  is  a  wretched 
quajf  where  the  fmalleft  boats  are  unable  to  reach  the 
morei  except  at  the  higheft  tides.  There,  however,  the 
merchandize  is  embarked  to  convey  it  over  the  banks  of 
fand,  to  the  velTels  which  anchor  in  the  road.  This  road, 
fituated  a  league  from  the  town,  is  feparated  from  it  by  a 
fliore,  which  is  left  dry  at  low  vritcr ;  it  has  no  works  for 
ks  defence,  fo  that  the  vefl'els,  which  have  been  feen  there  to 
the  number  of  28  at  a  time,  might  be  attacked  without 
oppofition,  for  the  (hips  themfelves  are  incapable  of  reftft- 
ance,  none  having  any  other  artillery  than  four  rufty  fwivels. 
Their  number  diminilhes  every  year,  fince  by  continually 
coafting  along  a  fhore  full  of  (koals,  one  out  of  nine,  at  leafty 
is  (hipwrecked.  In  1783,  one  of  them  having  anchored  at 
£l-Tor,  to  take  in  water,  was  furprifed  by  the  Arabs, 
while  the  crew  were  fleeping  on  fhore.  After  plundering 
it  of  1500  baes  of  coffee,  tney  abandoned  the  veifel  to  the 
wind,  which  threw  it  upon  the  coaft.  The  dock  at  Suez 
is  ill  adapted  to  repair  fuch  damages ;  fcarcely  do  they 
build  a  cayaiFe  in  three  years.  Befides  that  the  lea,  which, 
from  its  flux  and  reflux,  accumulates  the  fand  upon  that 
coafl,  will  at  lafl  choak  up  the  entrance,  and  the  fame 
change  will  take  place  at  Suez,  which  has  already  occurred 
at  Kolzoum  and  Arfmoe.  Suez  is  60  miles  E.S.E.  diitant 
from  Cairo.  N.  lat.  30**.  E.  long.  32^25'.  Volney.  Nie- 
buhr.     Browne. 

Sui:z,  JJlbmus  of^  that  narrow  neck  of  land  which  fepa- 
rates  the  Red  fea  from  the  Mediterranean.  It  has  been  a 
queftion  much  agitated  in  Europe,  whether  it  would  be 
pra6iicable  to  cut  through  this  ilhmus,  fo  that  veflels 
might  arrive  at  India  by  a  ihorter  route  than  by  the  Cape  of 
Good  Hope.  This  fpace  is  not  more  than  18  or  19  ordinary 
leagues ;  nor  is  this  interval  interfefted  by  mountains  ;  nor 
can  we  difcover,  from  the  tops  of  the  terraces  at  Suez,  with 
any  telefcopes,  a  fingle  obflacle  on  the  naked  and  barren  plain 
to  the  N.  W. ;  and  hence  may  be  inferred,  that  it  is  not  the 
difference  of  levels  which  prevents  the  jun^ion.  Some,  in- 
deed, among  the  ancients  were  of  opinion,  that  the  Red 
fea  vras  higher  than  the  Mediterranean  ;  and  in  fad,  if  we 
obferve,  that  from  the  canal  of  Kolzoum  to  the  fea,  the  Nile 
has  a  declivity,  for  the  fpace  of  30  leagues,  this  idea  will  not 
appear  fo  ridiculous.  The  great  difficulty  of  accomplifhing 
this  obje6l  arifes  from  the  nature  of  the  correfpondine  coails 
of  the  Mediterranean  and  the  Red  fea,  which  are  of  a  low 
and  fandy  foil,  where  the  waters  form  lakes,  fhoals,  and 
noraffes,  fo  that  veflels  cannot  approach  within  a  conflder- 
able  diftance.  It  will  therefore  be  found  fcarcely  poffible 
to  dig  a  permanent  canal  amid  thefe  fhifting  fands :  not  to 
mention  that  the  fhore  is  defiitute  of  harbours,  which  mufl; 
ht  entirely  the  work  of  art.  The  country,  befldes,  haa 
AOt  a  drop  of  frefh  water,  and  to  fupply  the  inhabitants, 
it  muft  be  brought  as  far  as  from  the  Nile. 

The  beft  and  only  method,  therefore,  of  efleding  this 
jun6kion,  is  that  which  has  been  already  fuccefsfully  prac- 
tifed  at  different  times ;  which  is  by  making  the  river  itfelf 
the  medium  of  communication,  for  which  the  grround  is 
perfe£kly  well  calculated ;  for  mount  Mokattam  fuddenly 
terminating  in  the  latitude  of  Cairo,  forms  only  a  low  and 
femicircular  meund,  rounds  which  is  a  continued  plain  from 
the  banks  of  the  Nile,  as  far  as  the  point  of  the  Red  fea. 
The  ancients,  who  early  uuderflood  the  advantage  to  be  de. 
lived  from  this  Situation,  adopted  the  idea  of  joining  the 
two  feas  by  a  canal  conneded  with  the  river.  Strabo 
(lib.  xvii.)  obferves,  that  this  firfl  was  executed  under 
Sefoftrii,  who  reigned  about  the  time  of  the  Trojan  war  ; 


and  this  work  was  fo  confiderable  as  to  occafion  it  to  be  f€* 
marked,  <<  that  it  was  100  cubits  (or  170  feet)  wide,  and 
deep  enough  for  larjre  veflels."  After  the  Greeks  con- 
quered the  country,  it  was  reflored  by  the  Ptolemies,  and 
again  renewed  by  Trajan.  In  fliort,  even  the  Arabs  them* 
feives  followed  thefe  examples.  <*  In  the  time  of  Omar- 
ebn-el-Kattab,"  fays  the  nift^rian  El  Maldn,  <<  the  cities 
of  Mecca  and  Medina  fufferine;  from  famine,  the  caliph 
ordered  Amrou,  governor  of  fgypt,  to  cut  a  canal  from 
the  Nile  to  Kolzoum,  that  the  contributions  of  com  and 
barley,  appointed  for  Arabia,  might  be  conveyed  that 
way." 

This  canal  is  the  fame  which  runs  at  prefent  to  Cairo,. 
and  lofes  itfelf  in  the  country  to  the  N.E.  of  Berket-el- 
Hadj,  or  the  Lake  of  the  Pilgrims.     Volney. 

SUFANGE  ul  BahrU  a  narrow  ifland  in  the  Red  fea, 
near  the  coafl  of  Egypt,  about  7  miles  in  length.  N.  lat. 
27®.     E.  long.  33*  ^G. 

SUFEDOON,  a  town  of  Hindooftan,  in  the  fubah  of 
Delhi ;  20  miles  W.  of  Panniput. 

SUFFA,  a  town  of  Candahar ;  30  miles  E.N.E.  of 
Candahar.     N.  lat.  33*'  10'.     E.  long.  66°  8'. 

SUFFERANCE,  in  jincleni  Ct^mty  a  delay  or  re- 
fpite  of  time,  which  the  lord  granted  his  vaflal,  for  the  per* 
formance  of  fealty  and  homage,  fo  as  to  fecure  him  fron 
any  feodal  feizure. 

Sufferance,  fay  the  cuftoms,  is  equivalent  to  fealty  and 
homage,  while  it  holds. 

The  word  is  alfo  ufed  for  a  delay  which  the  lord  grants 
his  vafTals,  to  quit  themfelves  of  fees  or  inheritances 
they  have  acquired,  till  they  have  paid  the  due  of  indem^ 
nity,  &c. 

Sufferance,  Bill  of.    See  Bill. 

Sufferance,  EAaie  at^  in  Law^  is  where  one  comes 
into  poffeflion  of  land  by  lawful  title,  but  keeps  it  after- 
wards without  any  title  at  all.     As  if  a  man  takes  a  leafe  ' 
for  a  year,  and  after  the  year  is  expired,  continues  to  hold 
the  premifes  without  any  frefh  leave  from  the  owner  of  the 
eflate.     Or,  if  a  man  maketh  a  leafe  at  will  and  dies,  the 
eftate  at  wiU  is  thereby  determined  ;  but  if  the  tenant  cod- 
tinueth  pofleffion,  he  is  tenant  at  fufferance.     This  eflate,. 
in  the  cafe  of  a  fubjed,  may  be  defl:royed,  whenever  the 
true  owner  fhall  make  an  adiual  entry  on  the  land  and  ouft. 
the  tenant ;  for,  before  entry,  he  cannot  maintain  an  aftion 
of  trefpafs  againfl  the  tenant  by  fufferance,  as  he  might 
againft  a  flranger ;  becaufe  the  tenant  being  once  in  by  a 
lawful  title,  the  law  will  fuppofe  him  to  continue  upon  a 
title  equally  lawful ;  unlefs  the  owner  of  the  land,  by  fome 
public  and  avowed  ad,  fuch  as  entry,  will  declare  his  con- 
tinuance to  be  tortious  or  wrongful.     Thus  ftands  the  law, 
with  regard  to  tenant  by  fufferance ;  and  landlords  are  ob- 
liged in  thofe  cafes  to  make  formal  entries  upon  their  lands, 
and  recover  poffeflion  by  the  legal  procefs  of  ejediment ;  and 
at  the  utmoft^by  the  common  law,  the  tenant  was  bound  to 
account  for  the  profits  of  the  land  fo  by  him  detained  ;  but 
now  by  4  Geo.  II.  c.  28.  in  cafe  any  tenant  for  life  or 
years,  or  other  perfon  claiming  under,  or  by  collufion  with 
fuch  tenant,  fhall  wilfully  hold  over  after  the  determination 
of  the  term,  and  demand  made  in  writing  for  recovering 
the  poffefTion  of   the  premifes,  by  him  to  whom  the  re- 
mainder or  reverfion  of  them  fhall  belong  ;  fuch  perfon,  fo 
holding  over,  fhall  pay,  for  the  time  he  continues,  at  the 
rate  of  double  the  yearly  value  of  the  lands  fo  detained. 
This  has  alfo  put  an  end  to  the  pradice  of  tenancy  by 
fufferance,  unlefs  with  the  tacit  confent  of  the  owner  of 
the  tenement.    BL  Com.  vol.  ii.    See  ^JBCTIone  Fi^^. 
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SUFFERDAM,  Sitferdok,  in  Geography  $  a  fmall 
fifhing  town  of  Hindooftan,  on  the  coaft  of  Concan ;  15 
miles  S.  of  Choule. 

SUFFETES.     Sec  Carthaginians. 

SUFFIA,  in  Geography f  a  town  of  Bengal;  14  miles 
N.N.W.  of  Curruckpour. 

SUFFIBULUM,  among  the  Romans  a  hame  given  to 
the  pretexta  of  the  pontiffs,  and  palla  of  the  Vellal  virgins. 

SUFFIELD9  in  Geography^  a  pleafant  pod-town  of 
America}  in  Hartford  county,  Conne6^icut,  with  a  hand- 
fbme  church  and  fome  refpe6lable  dwelling-houfes,  contain- 
ing 2680  inhabitants.  It  lies  on  the  W.  bank  of  Connec- 
ticut river,  on  the  great  pod-road  from  Bodon  to  New 
York  ;  10  miles  S.  of  Springfield. 

SUFFIMENTA,  Fumigation,  in  Pharmacy,  See 
Fumigation.  * 

SUFFINAGORE,  in  Geography,  a  town  of  Bengal ; 
14  miles  N.  of  Iflamabad. 

SUFFITION,  SuPFiTio,  among  the  Romans,  a  kind  of 
ludration,  pra6Ufed  by  perfons  who  had  attended  a  funeral : 
it  was  performed  by  walking  over  fire,  and  being  fprinkled 
ipvith  water. 

SUFFITUS,  SuFFiMENT,  or  Suffumigation,  in  Medkine, 
a  thickifh  powder,  prepared  of  odoriferous  plants,  gums, 
&c.  which  being  thrown  on  coals,  the  vapours  or  deam 
of  them  are  received  by  fmelling.     See  Perfumes. 

SUFFLATION,  m  Rural  Economy ,  blown  up  with 
rich    green  food  in  different   animals.     See  Blown  and 

HOVED. 

SUFFOCATIO  Stridula.     See  Croup. 

SUFFOCATION,  in  MeiRcine,  ajphyxia,  the  dedrac- 
tion  of  life  by  impeding  refpiration. 

The  thi'ee  ordinary  modes  of  fuffocation,  or  interruption 
of  the  breath,  are  hanging,  drowning,  or  the  refpiration  of 
JLeed  air,  or  carbonic  acid  gas.  The  fame  refult  takes  place 
from  either  of  thefe  caufes,  which  is  defcribed  at  length 
under  the  article  Drowning,  and  the  fame  procefs  is  re- 
quired for  the  redoration  of  breathing  and  animation  in  all 
thefe  cafes,  except  that,  in  the  indance  of  fuffocation  by 
carbonic  acid  air,  (whether  arifing  from  mines,  lime-kilns, 
or  vats  of  fermenting  liquor,)  the  vital  powers  become 
more  fpeedily  and  completely  extind,  and  the  difficulty  of 
redoration  therefore  greater.     See  Drowning. 

SUFFOCATIVE  Catarrh.     See  Catarrh. 

SUFFOLK,  in  Geography,  one  of  the  maritime  counties, 
or  (hires,  on  the  eadern  coad  of  England,  is  bounded  by 
the  German  ocean  on  the  ead,  by  Effex  on  the  fouth,  from 
which  it  is  divided  by  the  river  Stour ;  on  the  north  by  Nor- 
folk, and  on  the  wen  by  Cambridgefhire.  On  Mr.  Hod- 
kinfon's  map  of  this  county,  may  be  meafured  an  oblong  of 
an  almod  unindented  form,  47  miles  long  by  27  broad. 
This  form  comprehends  a  furface  of  about  812,160  acres, 
but  Arthur  Young  is  of  opinion  that  the  fuperficial  con- 
tents of  Suffolk  do  not  exceed  8oo,cxx>  acres. 

General  Hlfiory. — Suffolk,  fo  called  from  the  Saxoo^ip- 
pellation  Sudfoik,  or  fouthem  people,  in  contradidin£tion  to 
the  Nordfoli,  or  northern  people,  condituted,  at  the  time 
of  the  invaiion  of  the  Romans,  part  of  the  didridt  belong- 
ing to  the  tribe  whom  thofe  conquerors  denominated  Iceni, 
or  Cenomanni.  In  the  Roman  divifion  of  the  ifland,  it  was 
comprehended  in  the  province  of  Flavia  Caefarienfis.  When 
the  Romans,  after  a  poffefiion  of  four  centuries,  abandoned 
Britain,  the  Saxons,  on  the  invitation  of  its  pufillanimous 
inhabitants,  made  themfelves  complete  maders  of  the  coun- 
try, Suffolk  condituted,  with  Norfolk  and  Cambridge- 
flure»  one   of  the  feven    petty  kingdoms    (called  Eatt 
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Anglia)  into  which  thefe  new  maders  parcelled  out  the' 
ifland.  To  this  date  the  German  ocean  formed  a  natural 
barrier  on  the  ead  and  north-ead.  The  Stour  divided  it 
from  the  kingdom  of  the  Ead  Saxons,  or  Effex,  on  the 
fouth  ;  and  on  the  wed  and  north-ix'ed  it  bordered  upon 
the  Mercian  kingdom.  The  boundary  on  that  fide  has  not 
been  accurately  afcertaincd  ;  but  it  is  generally  fuppofed 
that  the  dupendous  effort  of  human  labour,  known  by  the 
name  of  the  Devil's  Ditch,  on  Newmarket  Heath,  was  formed 
as  a  line  of  demarcation  ai^d  mutual  defence.  Abbot  Flo- 
riacenfis  fays,  that  "  on  the  wed  part  are  a  ditch  and  mound, 
like  a  lofty  wall."  By  fubfequent  monadic  writers  it  has 
been  termed  St.  Edmund's  ditch ;  and  many  antiquaries 
and  hidorians  have  adopted  this  appellation. 

When  William  the  Conqueror  had  by  his  fword  made 
good  his  claim  to  the  Englifh  crown,  the  county  of  Suf- 
folk was  divided  among  his  principal  officers,  in  the  follow* 
ing  manner. 

Manon. 
To  Hugh  de  Abrincis,  earl  of  Cheder,  his  fider's  1 

fon,  he  gave         -         -         -         -         -         -j3^ 

To  Robert,  carl  of  Morton  and  Cornwall  -  10 

To   Odo  of  Champagne,  earl   of  Albemarle  and  7 

Holderneffe  - J     "♦ 

To  William  Warren,  earl  of  Surrey  -         .  18 

To  Eudo  de  Rye,  deward  of  his  houfehold         -  10 

To  William  Malet,  lord  of  Eye  in  this  county    -         221 
To  Robert  de  Todenci,  a  noble  Norman   -         -  4 

To  Robert  de  Stafford 2 

To  Alberic  de  Vere,  earl  of  Oxford  -         -  9 

To  Jeffery  de  Magnavil,  or  Mandevill         -         -  26 

To  Richard  de  Tonebruge,  or  de  Clare      -         -  95 

To  Roger  Bigod,  earl  of  Norfolk     -         -         •         117 
To  Ralph  de  Limed         -         -         -        -         -  11 

To  Hugh  de  Grentmaifnell       -         -         .         •  j 

To  Peter  de  Valoines        -         -         -         -         .  6 

To  Ralph  Bainard  -         -  '      -         -         -         -  17 

To  Swenc  de  Effex  -        •        -        -        -  9 

To  Roger  de  Aubervil     •         -         -         -         -  14 

To  Robert  Blound,  or  Blunt  -        -        -        «  13 

At  the  fame  time,  Ralph  Waher,  or  Guader^  was  by  the 
Conqueror  condituted  earl,  or  chief  governor  of  the  county, 
as  well  as  Norfolk  ;  but  this  nobleman,  having  confpired 
again d  the  king,  was  obliged  to  quit  the  country^  upon 
which  his  titles  were  conferred  upon  Roger  Bigod* 

About  1 173,  in  the  reign  of  Henry  II.,  Suffolk  was 
invaded,  and  its  property  greatly  injured,  by  an  army  of 
Flemings,  under  the  command  of  Robert,  earl  of  Les» 
ceder.  Meeting  the  royal  troops  at  Bury,  a  battle  enfued^ 
and  the  former  were  repulfed  with  great  daughter.  In  the 
time  of  king  John  this  county  was  again  invaded,  and  fub* 
jugated  by  Louis,  the  dauphin  of  France,  and  his  allies*  the 
barons.  During  the  reign  of  king  Richard  II.  the  p<^u- 
lace  of  Suffolk,  headed  by  John  Wraw  and  John  Ball,  two 
prieds,  committed  great  excefies  here,  and  among  other  per- 
fons, put  to  death  the  earl  of  Suffolk,  then  lord  chief 
judice  of  England 

Nearly  the  whole  of  Suffolk  is  under  the  government  and 
within  the  jurifdi6tion  of  the  fee  of  Norwich  :  it  is  divided 
into  two  archdeaconries,  Sudbury  and  Suffolk ;  and  thefe 
again  into  twenty-two  deaneries. 

Property. — The  date  of  property  in  this  county  may  be 
confidered  beneficial  in  its  divifion.  The  large d  edate  15 
fuppofed  not  to  exceed  8500/.  a  year :  there  are  three  or 
four  others  which  rife  above   5000/.)    and   about   thirty 

other?. 


SUFFOLK. 


•then,  of  3000/.  and  upwards*     Below  this  ftandard  there 
are  many  of  all  fixes ;  but  a  circumftancc  which  ftrongly 
indicatea  the  profperity  of  this  portion  of  the  kingdom,  is 
the  great  number  of  yeomen,  or  farmers  occupying  their  own 
laocb,  of  a  value  rifing  from  loo/.  to  400/.  a  year.     Thefe, 
as  Mr.  Young  emphatically  ren»rks,  are  *'  a  moft  valuable 
fet  of  men,  who  having  the  means,  and  the  moil  powerful 
inducements  to  good  hufbandry,  carry  agriculture  to  a  high 
degree  of  perfedion/'     The  farms  in  Suffolk  muft,  in  a 
general  light,  be  reckoned  large  ;  and  to  this  circumftance 
chiefly  may  be  attributed  the  good  hufbandry  fo  generally 
found  in  the  county.     In  the  diflri6l  of  fkxong  wet  loam 
there  are  many  fmall  farms,  from  20/.  to  ioo/>  a  year ;  but 
thefe  are  intermixed  with  others,  rifing  from  150/.  to  300/. 
and  even  higher.     In  the  fand  diftrids  they  are  much  larger, 
from  300/.  to  800/.  or  900/.     The  ufual  terms  for  leafes  are 
feven,  fourteen,  and  twenty-one  years.     Few  counties  have 
been  more  improved  by  the  latter  than  Suffolk.     By  means 
of  fuch  leafes,  whole  tracts  in  the  fandy  diftrifls  have  been 
converted  from  warren  and  iheep-walks  into  produ6tive  in- 
clofures.     They  have  caufed  large  tracts  to  be  hollow- 
drained  ;  and  occafioned  an  improved  cultivation  in  almofl 
every  refped,    where  it  depended  on  the  expenditure  of 
larger  fums  than  arp  laid  out  by  farmers  unable  or  unwilling 
to  make  fuch  exertions. 

Mr.  Young  gives  the  following  eflimate  of  the  total  rental 
of  the  county,  founded  upon  the  divifion  of  it  according  to 
the  foil. 


Acres. 

30,000    fens,  at  4/.    - 
46,666  r  rich  loam,  at  i8x.  - 
i^6j666^  fand,  at  I2/. 
^i3>333'  ^"o,  at  6/.  - 
453>333t  ifrong  loam,  at  j6s. 

Soo,ooo 


£ 

6,000 
42,000 

93»999 

33>999 
362,666 

538,664 


BuUdmgs, — On  a  furvey  of  the  buildings  in  general  of 
this  county,  the  negle6l  of  elegance  and  convenience  in 
thofe  of  gentlemen  of  a  certain  property,  as  well  as  in  farm* 
houfes,  cannot  fail  to  ftrike  the  obferver.  The  latter,  in- 
deed, are  much  improved  within  the  laft  twenty  or  thirtv 
years,  but  even  at  prefent  they  are  too  often  built  of  lath 
and  plaiier,  which  decaying  in  a  fhort  tim^,  caufe  repairs  to 
be  fo  heavy  a  dedudiou  from  the  receipts  of  an  eilate.  The 
extent  to  which  this  evil  operates  in  the  eaftem  part  of  the 
Jkingdom  is  fcarcely  credible.  Mr.  Young  informs  us,  that 
on  one  eftate  of  about  1500/.  a  year,  the  repairs  amounted 
ID  eleven  years  to  above  4000/. 

Tbougii  fome  individuals  have  mod  laudably  diftinguifhed 
themfelves  by  building  neat  and  comfortable  cottages  for 
the  labouring  poor,  the  fmall  profit  which  the  rent  affords 
has  prevented  this  pra£Uce  from  being  frequent.  The  cot- 
tages of  Suffolk  in  general  are  bad  habitations,  deficient  in 
contrivance  for  warmth  and  convenience,  the  ftate  of  repair 
bady  and  the  want  of  gardens  too  common.  The  general 
rent  of  them  is  from  two  to  three  pounds,  with  or  without 
a  fmall  garden. 

Commtrce  and  ManufaQuru.^-ThR  commerce  and  manu- 
fadures  of  Suffolk  are  inconfiderable  ;  and  thofe  are,  from 
various  caufes,  upon  the  decHne.  The  imports  are  the  fame 
as  in  all  the  other  maritime  counties  ;  and  com  and  malt  are 
^he  principal  exports.  Loweiloff  is  celebrated  for  its  having 
a  fiihery,  which  was  formerly  more  produ£live  than  at  pre- 
£eot.  The  principal  employment  of  the  poor  of  the  county 
vvaSf  till  lately,  the  fpinning  and  combing  of  wool^  which 
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extended  throughout  the  greateft  part  of  Suffolk,  with  the» 
exception  of  the  diilridi  in  which  the  manufa^ure  of  hemp 
is  exclufively  carried  on.  In  the  year  1784,  the  woollen 
fabric  was  eftimated  by  Mr.  Oakes,  of  Bury,  to  employ 
37,600  men,  women,  and  children,  whofe  earnings  amounted^ 
upon  an  average,  to  150,000/.  per  armunu  The  Norwich 
manufa^ure  alone  employed  nearly  half  of  the  above 
number.  At  prefent  this  fabric  is  far  from  being  fo  flou- 
rifhing  in  this  county,  having  been  chiefly  transferred  to 
Yorkmire.  At  Sudbury  there  is  a  manufadure  of  fays^ 
and  alfo  a  fmall  filk  manufactory ;  and  fome  calimancoes  are 
flill  made  at  Lavenham. 

Agriculture. — The  farmers  of  Suffolk  have,  for  fome 
years  paft,  emulated  the  more  celebrated  agriculturaliffs  of 
Norfolk.  Among  the  implements  peculiar  to,  or  invented 
and  firft  employed  in  the  county,  may  be  reckoned  the  Suf«« 
folk  fwing-plough  ;  the  horfe-rake,  for  clearing  of  fpring- 
com  ftubblesv;  the  new  drill-plough,  invented  by  Mr.  Henry 
Balding,  of  Mendham,  who  was  ten  years  in  bringing  it  to 
perfe^on,  at  a  confiderable  expence;  threihing-mifls,  oa 
the  improved  conftrudion  of  Mr.  Afbey  of  Blithborough ; 
and  the  extirpator,  or  fcalp-plough,  a  machine  for  deffroying 
of  weeds,  and  clearing  ploughed  lands  for  feed,  invented  by 
A^r.  Hayward,  of  StdLe-A(h.  A  gentleman  of  this  county 
has  alfo  contrived  a  moveable  ftage  for  building  the  upper 
parts  of  flacks  of  hay  or  corn,  and  which  may  be  equally 
well  applied \o  other  ufeful  purpofea. 

To  agricultural  focieties,  which  in  other  parts  of  the 
kingdom  have  been  productive  of  great  and  extenfive  bene- 
fit, Suffolk  is  perhaps  lefs  indebted  than  any  other  county : 
the  only  inflitution  of  the  kind  is  the  Melford  Society. 

Suffolk  was  formerly  noted  for  its  hop-grounds,  but  not 
more  than  200  acres,  in  the  neighbourhood  of  Stow*Mar- 
ket,  are  now  appropriated  to  this  plant.  Bullein,  in  his 
**  Bulwark  of  Defence,"  and  in  his  "  Government  of 
Heath,''  fpeaks  particularly  of  the  hops  of  this  county ; 
and  Tuffer,  in  his  "  Five  Hundred  Points  of  good  Huf- 
bandry," gives  dire^ions  about  the  man^ement  of  this 
crop  in  Suffolk.  Carrots,  cabbages,  and  fam'on,  are  all  cul- 
tivated in  different  parts  of  the  county.  Arthur  YouBg 
calculated  that  at  leait  240,000  (heep  were  ufually  fed 
within  Suffolk. 

Suffolk  is  not  lefs  celebrated  for  its  breed  of  horfes,  than 
fer  its  cows :  they  are  often  fed  on  carrots,  and  are  never 
permitted  to  remain  in  the  ftable  at  night,  being  turned  out 
into  a  yard  well  littered  with  ftraw,  and  fuppliea  with  plenty 
of  good  fweet  oat  or  barley  ftraw  to  eat,  but  never  clover 
or  hay.  With  this  treatment  a  horfe  never  has  fwelled  legs* 
and  feldom  any  other  ailment ;  he  is  kept  in  as  fine  condi- 
tion, and  will  hold  his  work  feveral  years  longer  than  one 
confined  in  the  ffable.  With  poultry  this  county  is  ex- 
tremely well  fupplied,  and  efpecially  with  turkies,  for  which 
it  is  almofl  as  celebrated  as  Norfolk.  Great  quantities  of 
pigeons  are  reared  in  the  numerous  pigeon-houfes,  in  the 
open  field  part  of  the  county  bordering  on  Cambridgefliire. 

Suffolk  contains  many  rabbit-warrens,  efpeciaUy  in  the 
weftem  fand  diflrid.  One  of  them,  near  Brandon,  is  efti' 
mated  to  return  above  40,000  rabbits  in  a  year.  Of  late 
vears,  however,  confiderable  tradis  octupied  by  them  have 
been  ploughed  up  and  converted  into  arable  and  pafture  land. 
The  quantity  of  butter  computed  to  be  feat  from  Suffolk 
to  London  annually,  is  about  40,000  firkins. 

ff^qfies. — Though  Suffolk  mufl  be  reckoned  among  the 
earliefl  indofed  <?  the  Englifh  counties,  yet  Mr.  Young 
calculates  the  waftes  to  amount  to  nearly  100,000  acres,  or 
an  eighth  of  the  whole,  comprehended  under  the  terms 
iheep-walky  commoui  warren,  &c.    <<  None  of  thefe/'  add* 
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fiiit  ^tar,  ^  are,  ftriAly  fpeaktng,  abfolutely  wafte,  if  by 
diat  tenn  it  nnderftood  land  yielding  nothing.  I  include 
aD  landi  uncuhivated,  which  would  admit  of  a  very  great 
improTement,  not  always  profitable  to  the  tenant,  who  may, 
OB  a  fmall  capital,  make  a  great  intereft  per  eent.  by  a  war- 
ren, for  inftance,  but  in  every  cafe  to  uie  public.  Many 
larmers  think  flieep-walks  neceffary  for  their  flocki,  whicn 
it  very  queftionabk.  They  are  undoubtedly  ufeful,  and  if 
they  were  converted  into  corn,  the  number  of  (beep  kept 
upon  a  farm  might  in  a  few  cafes  decline,  but  good  grate 
adapted  to  the  foil  would  be  abundantly  more  produfkive 
for  the  flock.  Whoever  has  viewed  the  immenfe  waftes  that 
fin  almoft  the  whole  country  from  Newmarket  to  Thetford, 
and  to  Gaftrop  Gate,  and  which  are  found  between  Wood- 
bridge  and  Orford,  and  thence  one  way  to  Sazmundham, 
not  to  mention  the  numerous  heaths  that  are  fcattered  every 
where,  muft  be  convinced  tliat  their  improvements  for  erafs 
would  enable  the  county  to  carry  many  thoufands  of  ineep 
more  than  it  does  at  prefent." 

State  of  the  Poor* — The  amount  of  money  levied  in  this 
county  in  1803,  for  the  maintenance  of  the  poor,  was 
1491646/.  being  at  the  rate  of  4r.  loj^^.  in  the  pound,  on 
the  annual  rental.  The  moft  lingular  circumftance  relating 
to  the  poor  in  Suffolk,  is  the  incorporation  of  various  hun- 
Areds  for  ereAing  and  fupporting  houfes  of  induftry.  The 
local  inconvenience  and  diftrefs  arifing  from  the  number  of 
poor,  and  the  ezpence  of  maintaining  them,  occafioned 
many  diftrifts  in  the  county  to  apply  to  parliament  for 
die  power  of  incorporating  themfelves,  and  of  reg^at- 
ing  the  employment  and  maintenance  of  the  poor,  by  cer- 
tam  rules  not  authorized  by  the  exifting  poor  laws.  Several 
aAs  of  parliament  accordingly  palled,  incorporating  thofe 
diftri6i8  where  the  poor  have  fince  been  governed  and  fup* 
ported  according  to  the  power  given  by  fuch  affcs.  The 
idfult  of  an  a6fcual  examination  of  thefe  inftitutions  by  T. 
Ruggles,  efq.  is  given  by  Mr.  Young  in  the  following 
terms* 

**  In  the  incorporated  hundreds,  the  houfes  of  induftry 
one  in  a  different  light  from  the  cottages  of  the  poor. 
Tbtj  are  all  built  in  as  dry,  healthy,  and  pleafant  iituations 
as  the  vicinity  affords.  The  offices,  fuch  as  the  kitchen, 
brew-houfe,  bake-houfe,  buttery,  laundry,  larder,  cellars, 
are  all  large,  convenient,  and  kept  extremely  neat ;  the 
work-rooms  are  large  and  well  aired,  and  the  fexes  kept 
apart,  both  in  honrs  of  work  and  recreation.  The  dormi- 
tories are  alfo  lar^e,  airy,  and  conveniently  difpofed ;  fepa- 
rate  rooms  for  children  of  each  fex,  adults  and  ag^ed.  The 
married  have  each  a  feparate  apartment  for  themfnves ;  mo- 
thers with  nurfe  children  are  alfo  by  themfelves.  The  in- 
firmaries are  large,  convenient,  airy,  and  comfortable ;  none 
without  fire-places.  All  the  houfes  have  a  proper  room  for 
the  neceffary  difpenfary,  and  moft  of  them  a  furgeon's  room 
befides.*  The  halls  are  in  all  large,  convenient,  well  venti- 
lated, with  two  or  more  fire-places,  and  calculated,  with  re- 
fpeA  to  room,  for  the  reception  of  full  as  many  as  the  other 
conveniencxes  of  the  houfe  can  contain. 

**  The  chapels  are  all  fufficiently  large,  neat,  and  plain,  fe- 
veral  of  them  rather  tending  to  grandeur  and  elegance.  There 
were  two  houfes  which  had  no  chapels  ;  one  of  them  made 
Qfe  of  a  room  ample  enough  for  the  congregation  properly 
fitted  up,  and  kept  very  neat ;  the  other  attended  the  parifh 
church.  The  apartments  for  the  governor  were  in  all  the 
houfes  large  and  conveniently  dtfpo^d.  In  one  or  two  thefe 
apartments  were  rather  more  fpacious  and  ele^nt  than  ne- 
ceffary. There  are  alfo  convenient  ffore-houies  and  ware- 
haufes  for  keeping  the  manufaSiires  of  the  hou{e«  the  raw 
materials,  clothing,  &c*  for  the  ufe  of  the  inhabitanu. 


«  The  land  bebnffing  to  the  houfes,  and  the  gardens  m 
particular,  are  calcmatra  for  producing  a  fufficient  quantity 
of  vegetable  diet,  fo  neceffary  to  the  hndth,  aa  well  as  agree- 
able to  the  palate  of  the  inhabitants.*' 

Soil, — Although  the  greater  portion  of  the  furface  oE 
this  county  be  fand,  yet  in  many  places  this  is  combined 
with  different  loams.  Near  the  S.W*  fide  of  the  county, 
on  a  line  firom  Wratting  park,  to  North  cove,  near  Beodes, 
a  ftrong  loam,  on  clay-marle,  prevails.  Almoft  the  whole  of 
the  maritime  diftrid  confiils  of  a  fandy  loam,  and  this  is 
moft  profitably  and  fuccefsfully  cultivated.  Nearly  the 
whole  of  the  north-weftem  fide  of  the  county  preteots  a 
dreary  fterile  fcene,  and  merely  affords  a  few  patcnes  of  ve- 

fetation  fcattered  amongft  fand.  Some  iheep  and  rabbits 
owever  are  fed  in  this  diftrid.  Beneath  the  fand  is  a  fub- 
ftratum  of  chalk.  A  fmall  part  of  this  county  is  fenny, 
and  in  fome  places  the  peat-bog  is  found  from  one  foot  to  fix 
feet  beneath  the  furface.  A  trad  called  Burnt-fen  has  lately 
been  fo  much  improved  by  the  reparation  of  banks,  that 
14,000  acres  of  land  have  been  drained  and  cuhivatedL 

Divifion  and  P«fulatum> — The  two  grand  divifioDS  of 
Suffolk  are  the  franchife,  or  liberty  of  Bury  St.  Edimind's, 
and  the  body  of  the  county,  or  guildabk  land,  each  of 
which  fumifhes  a  diftind  grand  jury  £[>r  the  county  affixes. 
Thefe  are  fubdivided  into  21  hundreds,  comprehending  523 
pariihes.  • 


The  inhabited  houfes  in  1801  were 

By  how  many  families  occupied 

Uninhabited  houfes 

Perfons  -  -  . 

Chiefly  employed  in  agriculture 

In  trade,  manufafkures,  or  handicraft 

In  all  other  occupations 


30*253 
43,481 

210,431 

55»744 
34»<^4 


/{iv«r/.— -Suffolk  is  a  well-watered  county ;  its  boundaries 
to  the  fduth  and  north  are  rivers,  navigable  to  a  confiderable 
extent,  and  it  is  every  where  interfered  with  ftreams,  which, 
if  the  prance  of  irrigation  were  more  generally  adopted, 
would  be  produ^ve  of  great  benefit. 

The  Stour  rifes  on  the  weft  fide  of  the  county,  on  the 
borders  of  Cambridgefhire,  and  forms  throughout  its  whole 
courfe  the  boundary  between  Suffolk  and  Effex.  It  paffes 
by  Sudbury,  and  after  being  joined  by  the  Bret,  and  other 
fmaller  ftreams,  receives  the  tide  at  Manntngtree.  Here  in- 
creafinff  confiderably  in  breadth,  it  prefents  a  beautiful  ob- 
jed  at  nigh  water,  to  the  fine  feat  and  grounds  of  Miftly 
Thorn.  It  meets  the  Orwell  from  Ipfwich,  and  their  united 
waters,  having  formed  the  port  of  Harwich,  difcharge  them- 
felves into  the  German  ocean,  between  that  town  and  L.an- 
guard  fort. 

The  Gipping  has  its  fource  in  the  centre  of  the  county, 
near  Stow-Market.  Running  in  a  £outh-eaft  diredion,  it 
waters  Ipfwich,  and  affuntes  below  that  town  the  name  of 
the  Orwell.  The  banks  of  this  river  are  in  general  pidu* 
refque,  efpecially  when  it  becomes  an  eftuary  below  Ipf- 
wich, to  which  place  it  is  navigable  for  ihips  01  confiderable 
burthen. 

The  Dcben,  which  has  its  fource  near  Debenham,  takes 
a  fouth-eaftern  direction,  and  palling  by  Woodbrid^,  iUk 
into  the  German  ocean. 

The  Aid  rifes  near  Framlingham,  and  mas  feutii-weft  to 
Aldborough,  where  having  approached  tb  within  a  Ttrj 
fmaU  diflrance  of  the  fea,  it  fuddenlj  takes  a  foutbem  direc- 
tion, and  difcharges  itCelf  below  Orford  into  the  Gemuoi 
ocean. 

The  BIythe  has  its  fource  near  Saxfidd,  in  the  hnndredL 
of  HoxflCi  whence  running  eaft-sorth<aft  to  HafefWonkt 
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it  then  proceeds  almoft  due  eaft  to  Blytbburgh  and  South- 
wold,  where  it  falls  into  the  fea. 

The  Lark  nfes  in  the  fouth-weftern  part  of  the  county, 
pafles  Bury  and  Mildenhall,  and  joins  the  Great  Oufe  not 
far  from  the  latter  town.  <^' 

The  Waveney  and  Little  Oufe  have  ahready  been  men- 
tioned under  the  article  Norfolk.  The  former,  after  running 
fifty  miles  towards  the  fea>  in  an  eaftem  diredion,  and  ap- 
proaching its  very  (hores,  is  oppofed  by  a  ri£ug  ground, 
which  gives  it  an  abrupt  diredlion  almoft  due  north.  This 
leads  i^  to  the  river  Yar ;  and  though  its  waters  are  fufficient 
to  give  name  to  a  harbour  of  its  own,  it  merely  aflifts  as  a 
fecondary  river  in  deepenmg  and  enlarging  the  harbour  of 
Yarmouth*  The  meadows  through  which  it  paffes  with  an 
even  and  gentle  courfe,  are  fuppofed  to  be  among  the  richefi; 
in  England. 

Roads  and  Canals* — The  roads  in  every  part  of  thb  county 
are  excellent^  the  improvements  made  in  them  of  late  years 
being  almoft  inconceivable ;  in  raoft  diredtions,  iadeed,  the 
traveller  finds  crofs  ones  equal  to  turnpike  roads. 

The  only  canal  in  Suffolk  runs  from  Ipfwieh  to  Stow* 
Market.  (  See  Canal.  ) — A  General  View  of  the  Agricul- 
ture of  the  County  of  Suffolk,  by  Arthur  Young,  efq.  8vo. 
1804,  ad  edition.  Beauties  of  England,  vol.  xiv.  by  Fred. 
Shoberl. 

Suffolk,  a  eounty  of  Upper  Canada,  bounded  E.  by 
the  county  of  Norfolk,  S.  by  lake  Erie,  until  it  meets  the 
carrying-place  from  Point  aux  Pins  unto  the  Thames,  W. 
by  the  carryingr-place  or  portage,  and  thence  up  the  river 
Thames,  until  it  meets  the  north»welternmoft  boundary  of 
the  county  of  Norfolk.  Its  boundaries  were  eftablifhed  by 
proclamation,  July  the  6th  1 792.  In  conjundiion  with  Effex, 
It  fends  one  reprelentative  to  the  provincial  parliament. 

Suffolk,  a  county  of  America,  in  the  ftate  of  Maffa- 
chufetts,  deriving  its  name  from  that  of  England,  in  which 
governor  Winthrop  lived,  before  his  emigration  to  Ame- 
rica. It  contains  two  towns,  vt%,  Bofton  and  Chelfea,  be- 
fides  feveral  illands,  in  which  are  34,381  inhabitants.  It  was 
conftituted  a  county  May  the  10th,  1643. 

Suffolk,  a  county  of  New  York,  compriling  all  that 
part  of  Naffau  or  Lons;  ifland,  that  lies  eaftward  of  Queen's 
county ;  bounded  N.  by  Long  Ifland  Sound,  E.  and  S.  by 
the  Atlantic  ocean,  and  W.  by  Queen's  county.  The  whole 
area  may  be  about  798  fquare  miles,  or  510,720  acres.  It 
contains  21,113  inhabitants,  of  whom  413  are  flaves,  2255 
cle^ors,  and  fends  three  members  to  the  houfe  of  affembfy. 
This  county  was  fettled  at  an  early  period  of  the  American 
faiftory ;  and  a  confiderable  part  of  its  firft  inhabitants  came 
from  New  England.  The  inhabitants  of  this  county  are 
idiftinguiftied  by  their  fobriety,  temperance,  and  induftry ; 
and  it  is  faid  that  more  domeflic  happinefs  and  plain  repub- 
lican truth  are  not  found  any  where  than  among  the  inha- 
bitants of  Long  Ifland;  which  fee. 

Suffolk,  a  polt-town  of  Virginia,  in  Nancemond  county, 
on  the  E.  fide  of  the  river  Nancemond,  containing  a  court- 
boufe,  gaol,  and  about  40  houfes.  The  river  is  narigable 
as  far  as  this  town  for  veflels  of  250  tons,  aS  miles  W.  by 
S*  from  Portfmouth. — ^Alfo,  a  poft-towii  of  Virginia,  in 
jSuiTex  county ;  185  miles  from  Waihington. 

Suffolk  ^^,  or  Troumaka  Bay^  a  bay  on  the  W.  coaft 
of  St.  Vincent ;  i  mik  N.  of  Cumberland  bay. 

Suffolk  Formes' s  Carty  in  Jlgrunbure^  a  convenient  and 
iifeful  fort  of  cart  for  farm  purpofes,  which  has  lately  been 
iotroduced  from  that  county  into  Suffez  with  great  benefit 
;iiid  advantage. 

Suffolk  Gr^fs%  the  common  name  given  to  the  dwarf 
mt  annual  meadow^grab^  which  is  faid  t#  be  very  commonly 
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net  with  on  all  good  loamy  Iands»  and  to  be  pcrlnpt  Hbm 
beft  grafs  which  we  have  for  paftures,  from  tne  rapidity 
with  which  it  propagates  itfelf,  and  the  fondnefs  which 
cattle  have  for  it.  It  is  well  known  to  be  a  very  trou- 
blefome  weed  in  garden  grounds.  See  GnASSy  and  PoA 
annua, 

Suffolk  Powder ^  the  name  of  a  medicinal  powder,  g^ood 
for  the  bite  of  a  mad  dog.  It  had  its  name  from  a  countefi 
of  Suffolk,  who  ufed  to  grive  it  with  great  fuccefs.  It  it 
ftill  kept  as  a  fecret  in  fome  private  families,  but  £eems  to 
be  only  the  ftar  of  the  earth,  or  the  common  buckihom 
plantain  dried  and  powdered,  or  this  powder  with  fome 
very  trifling  addition.  This  plant  has  been  famous  for  itt 
virtues  in  this  cafe  a  great  while  among  us,  and  De  Greyt 
in  his  Complete  Farrier,  gives  the  method  by  which  he  had 
cured  dogs  by  it  with  great  fucceis.  See  PhiL  Tranf. 
N°  450,  p.  455. 

SUFFRAGAN,  Suffraganbus,  in  the  EcckKMef 
Polity  J  a  term  applied  (but  not  very  properly)  to  a  Dilhop» 
with  refpe^  to  his  archbi(hop,  on  whom  he  depends^  and 
to  whom  appeals  lie  from  tlie  bifliop's  official. 

In  this  fenfe,  the  archbifliop  of  Canterbury  has  twenty* 
one  fuffiragans,  and  the  archbimop  of  York  four. 

The  term  was  never  heard  of  before  the  eighth  century. 
Som^  derfve  it  hence,  that  the  bifliops  are  to  help  and 
aflift  the  archbifliop ;  qtua  archUpifcopo  fuffratari  ti  affif^ 
Hre  ttnentur.  Others  fay,  it  is  becaufe  ecdeuaftical  mat* 
ters  are  determined  by  their  votes,  or  fuffrages ;  gf  fuffrO' 
ganei  dUuntur^  quia  eorum  fuffiraffis  caufa  sccJefiq/Hca  ju^ 
cantur*  Others  hold  they  are  called  fuffragans,  becaufe 
when  called  by  a  metropolitan  to  a  fynod,  they  have  a  right 
of  fuffrage,  or  of  voting ;  or  becaufe  they  could  not  be 
confecrated  without  his  (uffrage  or  confent. 

Suffragan  is  alfo  more  properly  ufed  for  a  chorepif* 
copus,  or  an  affiftant  bifliop,  or  coadjutor,  who  has  a  title 
in  partibut  infideliumy  and  affifts  another  in  the  difcharge  of 
his  fun6iion,  or  difcharges  it  himfelf  in  the  abfence  of  that 
other.  They  were  confecrated,  like  other  bifliops,  by  the 
archbifliop  ot  the  province,  and  appointed  as  titular  biihop8» 
to  execute  fuch  power  and  authority,  and  to  receive  fuch 
profits  as  were  limited  in  their  commifTions  by  the  bifliops 
or  diocefans,  whofe  fuffragans  they  were ;  and  whom  thij 
affifted  in  duties  merely  epifcopal,  as  the  conferring  of 
orders,  confirmation,  and  confecration  of  divers  kinds  ;  and 
in  this  refped,  it  is  faid,  they  differed  from  the  coadjutors 
who  affifted  their  bifliops  in  matters  chiefly  of  jurifdi^oUf 
as  in  collating  to  benefices,  granting  inftitutions,  difpen* 
fations,  and  the  like,  and  who  for  thefe  purpofes  need  not 
have  been  epifcopally  ordained.  This  was  tUe  praftice 
here  in  England  efpecially :  the  two  ends  of  orders,  and 
of  jurifdi6iion  voluntary^  in  cafe  of  the  inability  of  a  bifliopy 
were  anfwered  by  two  different  perfons  ;  the  nrff  under  the 
name  of  fuffragan,  and  the  fecond  under  that  of  coadjutor* 

Thefe  fuffragans  are  by  fome  alfo  cMtd  fnbfidiary  B^bopi* 
By  ftatute  26  Henry  VIII.  cap.  14.  every  archbifliop  or 
bifliop,  difpofed  to  have  any  fuffragan,  is  idlowed  to  name 
two  proper  perfons,  and  to  prefent  them  to  the  kingi  who 
was  empowered  to  give  one  of  them  the  title,  ftyiet  and 
dignity  of  bifliop  of  fuch  of  the  fees  as  are  mentioned  in 
the  fiatute,  as  he  thought  fit :  and  every  fuch  perfon  fliould 
be  called  bifliop  fuffxagan  of  the  fame  fee,  and  be  confe- 
crated accordingly,  lliis  a&  fpecifies  the  places  for  which 
fuch  fuffragans  were  to  be  nominated,  and  fixes  the  place 
of  their  refpe^Uve  refidence.  Their  profits  and  jurifdidioo 
were  to  be  hmited  by  the  commiffion  of  the  archbifliop  or 
bifliop  to  whom  they  were  fuffragans,  and  the  time  of  the 
exercife  of  their  office  was  alfo  limited  by  the  fame  com* 

3  M  2  miffioo : 
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tBiBSon  I  and  they  were  forbid  to  exercife  it  otherwite  than 
fuch  commifiion  dire^ed,  on  pain  of  a  premunire.  Suffrar 
gans  have  now  been  difcontinued  for  many  years. 

Du-Cange  obferresi  that  the  title  /uffragan  has  alfo  been 
given  to  fuch  priefts  as  are  fubje£l  to  the  vifitation  of  the 
archdeacon  ;  vad/ufi-agans  ofthepttpe^  to  the  bifhops  of  fuch 
diocefes  as  are  immediately  fubjeu  to  the  pope. 

SUFFRAGE,  Suffragiuat,  a  voice  or  vote  given  in 
an  affembly  where  fomething  is  deliberated  on»  or  where  a 
perfon  is  eleded  to  an  ofBce  or  benefice. 

The  word  is  formed  from  the  Latin,  fuffragiumf  which 

anciently  fignified  money,  as  appears  in  the  eighth  novel  of 

Jufliniau  ;  ui  ju^es fine  fuffragio  fiant :  and  the  fixth  novel, 

qui  emerit  frs/ulatum  fer  Juffragiumy  efifcopatu  ^  ordine  ecck" 

jlqflico  excidat. 

Suffrages  are  fometimes  mven  by  word  of  mouth ;  and 
fometimes  in  writing,  as  at  ele6^ions  liable  to  a  fcrutiny. 

The  prefident  or  chairman  of  the  affembly  uf ually  collets 
tlie  fuffrages. 

Suffrages  ^  the  Sainii}  in  the  Romjb  Churchy  denote 
the  prayers  and  interceffions  which  the  faints  are  fuppofed 
to  make  to  God  in  behalf  of  the  faithful. 

Suffrage,  in  Geography^  a  name  formerly  given  to  a 
townfhrp  of  Otfego  county,  in  New  York,  on  the  N.  iide  of 
the  Sufquehannah,  taken  from  Unadilla,  and  incorporated 
in  1796  ;  but  its  name  has  been  fince  changed. 

SUFFREIN'S  Bay,  a  bay  on  the  E.  coaft  of  Chinefe 
Tartazy,  fo  called  by  Peroufe.     N.  lat.  47^  51'.     E.  long. 

^39'' 45'- 

SUFFRUTICOUS  Plants,  m  Gardenings  a  term  ap- 
plied to  thofe  forts  of  ligneous  or  fomewhat  woody  vege- 
tables, that  are  of  a  nature,  in  fome  degree,  between  that 
of  the  fhrubby  and  the  herbaceous,  as  exemplified  in  thyme, 
faee,  hyfTop,  winter-favory,  and  many  other  fuch  plants. 
The  term  properly  fignifies  under-ihrubby,  and  is  confe- 
quently  applied  to  plants  of  that  kind. 

SUFFUMIGATION,  Suffumigatio,  formed  from 
fvib^  under i  and  fumus^  fmoke^  in  MeMcine^  a  term  applied 
to  all  remedies  that  are  received  into  the  body  in  form  of 
fumes,  i.  e.  of  fmoke,  vapour,  or  perfume. 

Suffumigations  are  compofed  ot  different  matters,  accord* 

ing  to  the  nature  of  the  difeafe*     Their  intentions  are  to 

foften  fharp  ferous  humours,  to  provoke  or  check  the  courfe 

'  of  the  menfes,  to  raife  a  falivation  in  venereal  evils,  &<c. 

See  Fumigation  and  Fumigator. 

SUFFUSIO,  the  name  given  by  Celfus  to  a  caUraft» 
or  opacity  of  the  cryitalline  fens. 

SUFFUSION,  SuFFUSio,  an  overflowing  of  fome 
humour,  fhewing  itfelf  in  the  fkin  ;  particularly  that  of  the 
blood  or  bile. 

That  rednefs  ordinarily  ariiing  from  fhame,  is  only  a 
fuffiifion'of  blood  appearing  in  the  cheeks.     See  Blushing* 

The  jaundice  is  a  fuffufion  of  bile  over  the  whole  body. 
See  Jaundice. 

SUFI,  the  Eaftern  name  for  a  fed  of  poets,  correfpond- 
ing  nearly  to  the  Myftics  of  the  Weft.  See  Sophis,  and 
Mystical  Poetry. 

SUGAHILA,  in  Geography^  a  town  of  Africa,  in  the 
county  of  SugulmeHa ;  6  miles  S.S.E.  of  SugulmeiTa. 

SUGAR,  Saccharum,  a  very  fweet,  agreeable  faline 
juice,  expreffed  from  a  kind  of  canes,  or  reeds,  growing  in 
great  plenty  in  the  Eaft  and  Weft  Indies.  (See  Suoar- 
Cane.)  Pure  fugar  is  perfedtly  tranfparent  and  colourlefs, 
when  cryllallized ;  but  when  granular,  of  a  pure  glofs  of 
white,  foluble  in  water  and  alcohol,  without  fmeU^  and  with 
a  fimply  fweet  tafte,  having  no  other  flavoxxr. 

It  18  a  queftion  not  yet  decided  among  botanifta,  &c. 


whether  the  ancients  were  acquainted  with  this  cane,  and 
whether  they  knew  how  to  exprefs  the  juice  from  the 
fame  ?  What  we  can  gather  from  the  arguments  advanced 
on  either  fide  is,  ,that  if  they  knew  the  cane,  and  juice, 
they  did  not  know  the  art  of  condenfing,  hardening,  and 
whitening  it ;  and  of  confequence,  they  knew  nothing  of 
our  fugar. 

Some  ancient  authors,  indeed,  feem  to  mention  fugar 
under  the  name  of  Indian  fcdt;  but  they  add,  that  it  oozed 
out  of  the  cane  itfelf,  and  there  hardened  like  a  gum ; 
and  was  even  friable  between  the  teeth,  like  our  common 
fait ;  whereas  fugar  is  expreffed  by  a  machine  on  purpofe, 
and  coagulated  by  the  fire. 

Theirs,  Salmafius  (Plinianae  Exercit.  torn.  i.  p.716.  G.) 
tells  us,  was  cooling  and  loofening ;  whereas  ours,  the  fame 
author  afferts,  is  hot,  and  excites  thirfl.  Hence  fome  have 
imagined,  that  the  ancient  and  modem  fugar  plants  were 
different :  but  Matthiolus  on  Diofcorides,  €.'75.  makes  no 
doubt  they  were  the  fame  ;  and  others  are  even  of  opinion, 
that  ours  has  a  laxative  virtue,  as  well  as  that  of  the  ancients, 
and  that  it  purges  pituita. 

The  generality  of  authors,  however,  agree,  that  the  an- 
cient fugar  was  much  better  than  the  modern  ;  as  confilting 
of  only  the  finefl  and  matureft  parts,  which  made  them- 
felves  a  pafl'age,  and  were  condenied  in  the  air.  The  inters 
preters  of  Avicenna  and  Serapion  call  fugrar,  fpoSum  ;  the 
'  Perfians,  tabaxir ;  and  the  Indians,  mambu.  Salmafius 
(Com.  de  Sacchar.  apud  Phn.  Exercit.  vol.  ii.  p.  257. 
A.D.  1689)  affures  us  that  the  Arabs  have  ufed  the  art 
of  making  fugrar,  fuch  as  we  now  have  it,  above  nine  hun> 
dred  years. 

Others  produce  the  following  verfes  of  P.  Terentios 
Varro  Atacmus,  to  prove  that  it  was  known  before  Jefus 
Chrift: 

**  Indica  non  magna  nimis  arbore  crefcit  arundo : 
lUius  e  lentis  premitur  radicibus  humor, 
Dulcia  cui  nequeant  fucco  contendere  mella." 

Dr.  William  Douglas,  in  his  Summary,  &c.  of  the  firfl 
planting  of  our  American  fettlements,  printed  at  Bofton 
in  1 75 1,  and  reprinted  at  London  in  I7;5>  affirms,  that 
fugar  was  not  known  among  the  ancient  Greeks  and 
Romans,  who  ufed  only  honey  for  fweetening.  Paulus 
.£gineta,  he  fays,  a  noted  compiler  of  medical  hilioryy 
and  one  of  the  lafl  Greek  writers  on  that  fubjed,  about 
anno  1625,  is  the  firfl  who  exprefsly  mentions  fugar :  it 
was  at  firfl  called  mei  arundmaceumy  i.  e.  reed  or  caiiie  honey. 
He  adds  that  it  came  originally  from  Chiba,  by  way  of 
the  Eall  Indies  and  Arabia,  into  Europe,  and  was  formerly 
ufed  only  in  fyrups,  conferves,  and  fuch  Arabian  medicin^ 
compofitions. 

Lucan,  enumerating  the  eaflern  auxiliaries  of  Pompey, 
defcribes  a  people  who  ufed  the  cane-juice  as  a  common 
drink. 

**  Qui  bibunt  tencra  dulces  ab  arundine  fuccos.^' 

Another  queftion  among  the  naturalifts  is,  whether  the 
fugar-canes  be  originally  of  the  Weft  Indies,  or  whether 
they  have  been  tranflated  rather  from  the  Eaft  ? 

The  learned  of  thefe  laft  ages  have  been  mach  divided 
on  the  point ;  but  F.  Labat,  a  Dominican  miffionary, 
in  a  differtation  publifhed  in  1722,  aiferts,  that  the  fugar* 
cane  is  as  natural  to  America  as  India  ;  and  that  the  Spa* 
niards  and  Portu^uefe  firft  learned  from  the  Orientals  the 
art  of  expref&ng  its  juice,  boiling  it,  and  reducing  it  into 
fucar. 

rhofe  who  adopt  thit  opinion  afferty  that  the  fugarn 
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was  found  growing  fpontaneoufly  in  many  parts  of  the  new 
heihifpfaerei  when  firft  explo^ed  by  the  Spanifh  invaders. 
In  fupport  of  this  opinion,  Labat  quotes,  among  other 
authorities^  that  of  Thomas  Gagre,  an   Englifhman,  who 
went  to  New  Spain  in  16259  and  vmo  enumerates  fugar-canes 
among  the  fruits  4nd  provifions  ^^nth  which  the  Charaibes 
of  Guadaloupe  fupplied  the  crew  of  his  fhip.      Labat 
further  adds,  that,  beiides  the  evidence  of  Francis  Ximenes, 
who,  in  a  treatife  on  American  plants,  printed  at  Mexico, 
aiferts  that  the  fugar-cane  grows  without  cultivation^  and 
to  an  extraordinary  fize,  on  the  banks  of  the  river  Plata,  we 
are  afl'ured  by  Jean  de  Lery,  a  Proteftant  minifter,  who,  was 
chaplain)  in  1556,  to  the  Dutch  garrifon  in  the   fort  of 
Collgny,  on  the  river  Janeiro,  that  he  himfelf  found  fugar- 
tanes  in  great  abundance  in  many  places  on  the  banks  of 
that  river,  and  in  fituations  never  vifited  by  the  Portuguefe. 
Father  Hennepen,  and  other  voyagers,  bear  teftimony,  in 
like  manner,  to  the  growth  of  the  cane  near  the  mouth  of 
the  Miififippi ;   and  Jean  de  Laet  to  its  fpontaneous  pro- 
duftion  in  the  ifland  of  St.  Vincent.     Hence  it  is  con- 
cluded)  that  it  is  not  for  the  plant  itfelf,  but  for  the  fecret 
of  making  fugar  from  it,  that  the  Weft  Indians  are  in- 
debted to  the  Spaniards  and  Portuguefe ;  and  thefe  to  the 
nations  of  the  Bail.     Thus  Labat  reafons,  and  Lafitau  is 
of  opinion  that  his  reafoning  is  incontrovertible ;    and  it  is 
alfo   greatly  confirmed  by  recent  difcoveries;    the  fugar- 
cane  having  been  found  in  many  of  the  iflands  of  the  Pacific 
ocean,  by  our  late  illuftrious  navigator  captain  Cook.     In 
thefe  accounts,  fays  Mr.  B.  Edwards,  there  is  no  contradic- 
tion.    The  fugar-cane  might  have  grown  fpontaneoufly  in 
many  parts  of  the  new  world ;  and  Columbus,  unapprized 
of  the  circumftance,  might  likewife  have  carried  fome  of  the 
plants  to  Hifpaniola  ;  and  this  moil  probably  was  the  fad. 
However  this  be,  the  induftry  with  which  the  Spanifh 
fettlers  applied  to  its  cultivation,  affords  a  wonderful  con- 
trail to  the  manners  of  the  prefent  inhabitants ;    fince  it 
appears,  by  the  teftimony  of  Oviedo,  that  no  lefs  than  30 
ingenios,  or  fugar-mills,  were  eflabh/hed  on  that  ifland  fo 
early  as  the  year  1535. 

Other  writers,  however,  have  maintained,  that  it  was 

not  known  in  America  till  the  Europeans  tranfplanted  it 

thither.     Its  origin  appears  to  have  been  from  the  inland 

continent  of  Ana,   very  probably  as   far  eaft   as  China, 

where  it  ftrli  greatly  abounds.     From  that  continent  it  was 

firft  tranfplanted  to  Cyprus,   and   thence   (according  to 

▼arious  authors)  into  Sicily,  where  confiderable  quantities 

of  it  were  produced  about  the  year  1148,  and  whither, 

as  fonie  have  afferted,  it  was  brought  from  India  by  the 

Saracens.     Lafitau  conjedures,  that  the  plant  itfett  was 

unknown  in  Chriftendom,  until  the  time  of  the  Crufades. 

Its  cultivation,  and  the  method  of  ezprefling  and  purifying 

the  juice,  as-  pradifed  by  the  inhabitants  of  Acra  and 

Tripoli,  are  defcribed  by  Albertus  Aquenfis,  a  monkiih 

writer,  who  obferves,  that   the  Chriftian   foldiers  ia  the 

Holy  Land  frequently  derived  refrefhment  and  fupport,  in 

a  fcardty  of  provifions,  by  fucking  the  canes.     It  nouriftied 

alfo  in  the  Morea,  and  in  the  iilands  of  Rhodes  and  Malta, 

and  from  thence  was  tranfported  into  Sicily,  but  the  time 

is   not  precifely  afcertained.     Lafitau  recites  a  donation  of 

"William,  the  fecond  king  of  Sicily,  to  the  monaftery  of 

St.  Bennet,  of  a  mill  for  grinding  fugar-canes,  with  aU  its 

rights,    members,  and  appurtenances.     This   happened  in 

X 1 66,     From  Sicily  it  was  tranfplanted  by  the  Portuguefe 

^o  Madeira  about  the  year  1420,  and  from  Sicily,  or  the 

foathemcoafts  of  Africa,  or,  as  Herrera,  the  American 

liitkorian,  obferves,  from  Granada,  which  derived  it  from 

^alencia^  whither  it  might  have  been  tranlplaated  by  the 


Arabian  Moors,  it  was  brought  to  the  Canaries ;  from  the 
Canary  ifles  to  Brafil ;  where,  indeed,  fome  (ilppofe  fugar 
was  originally  and  fpontaneoufly  produced.  Utherft  are 
of  opinion,  that  the  Portuguefe,  before  they  difcovercd,  or 
at  leaft  planted  in  Brafil,  being  in  poffefiion  of  the  coaft  of 
Angola  in  Africa,  firft  tranfplanted  the  fugar-cane  from 
Angola  to  Brafil.  About  the  year  1506,  fugar-canea 
were  brought  from  Brafil  and  the  Canaries,  and  planted 
in  the  ifland  of  Hifpaniola,  where  many  fugar-mills  were 
gradually  erefted.  It  appears,'  however,  by  the  teftimony 
of  Peter  Martyr,  in  the  third  book  of  his  firft  Decad,  written 
during  Columbus's  fecond  expedition,  which  began  in  1493 
and  ended 'in  1495,  that  the  fugar-^ane  was  at  that  period 
fufficiently  known  in  Hifpaniola.  The  fa^  feems  to  have 
been,  that  Columbus  himfelf  carried  it  thither,  among  other 
articles  and  produ^ions  which  he  conveyed  from  Old  Spain, 
and  the  Canary  iflands,  where  it  grew,  in  his  fecond  voyage. 
In  1641,  fugar-canes  were  tranfplanted  from  Brafil  to  Bar- 
badoes,  and  thence  to  our  other  Weft  India  ifles :  as  from 
Brafil  they  were  alfo  carried  to  the  Spanilh  Weft  India  ifles, 
and  alfo  the  Spanifh  dominions  in  Mexico,  Peru,  and  Chili ; 
and  laftly,  to  the  French,  Dutch,  and  Danifh  colonies. 

The  boiling  and  baking  of  fugars,  fays  Dr.  Heylin  in  his 
Cofmography,  the  Br^  edition  of  which  was  printed  in 
1624,  ^^  ^  ^^  °^^  ufed,  is  not  above  two  hundred  years 
old ;  and  the  refining  of  it  more  new  than  that,  firft  found 
out  by  a  Venetian  in  the  days  of  our  forefathers,  who  got 
one  hundred  thoufand  crowns  by  the  invention.  Before 
which  art  of  boiling  and  refining  it,  our  anceftors  made 
ufe  of  it  rough  as  it  came  from  the  canes,  but  they  moft 
commonly  ufed  honey  inftead  of  it.  The  firft  account  we 
have  of  fugar-refiners  in  England  is  in  the  year  1659.  An- 
derfon's  Hift.  of  Com.  vol.  i.  p.  82.  246.  331.  334.  vol.  ii. 
p.  72 — 105. 

SvGATL- Coney  in  Botany.     See  Sagcharum. 

The  root  of  this  plant  is  jointed  like  thofe  of  the  other 
forts  of  canes  and  reeds,  from  which  arife  four,  five,  or  more 
(hoots,  according  to  the  age  or  ftrength  of  the  root :  thefe 
grow  from  eight  or  ten  to  twenty  feet  high,  according  to 
the  richnefs  of  the  ground ;  but  thofe  of  middling  growth 
are  the  beft. 

The  canes  are  alfo  jointed,  and  the  length  as  well  as  the 
fize  of  the  joints  depend  upon  the  weather  and  the  foil ;  at 
each  joint  are  placed  leaves,  the  lower  part  of  which  em- 
braces the  ftalk  er  cane  to  the  next  joint  above  their  infer* 
tion,  before  they  expand.  The  firft  joint,  which  comes 
out  either  at  the  third,  fourth,  or  fifth  month,  according 
to  the  feafon  and  foil,  always  keeps  in  its  firft  place  near  the 
earth ;  out  of  this  comes  the  fecond,  and  out  of  the  fecond 
a  third,  &c.  each  week  producing  its  joint,  or  very  nearly, 
and  a  correfpondlng  leaf  likewi^  drying  and  falling  off 
nearly  every  week. 

A  cane  of  durty-two  joints,  which  is  fit  to  be  cut,  has 
from  five  to  twenty-eight  of  them  which  have  loft  their 
leaves ;  the  next  five  or  ^x  ftill  have  them,  in  a  withered 
ftate,  and  ready  to  fall  off;  and  the  remaining  joints,  fur- 
rounded  with  green  leaves,  form  the  head,  which  is  cut  off 
after  the  laft  leaf  is  withered.  In  a  cane,  whofe  length  is 
from  feven  to  nine  feet,  and  which  grows  in  a  new,  or  a 
very  moift  and  favourable  foil,  the  number  of  ufcful  joints 
is  between  forty  and  fifty,  the  firft  above  the  ground  gene- 
rally appearing  at  the  end  of  three  months,  or,  with  frequent 
fliowers,  a  fortnight  fooner ;  and  many  canes  in  fuch  a  foil 
are  found  rotten,  or  almoft  dried  up,  at  the  end  of  thirteen 
months :  in  a  good  foil,  favourably  expofed,  well  drained^ 
and  worked  for  a  number  of  yearsy  canes  not  fiiorter  than 
four  feet  and  a  half  have  thirty-eight  or  forty  joiats,  the  firft 
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jiiint  appearing  abeot  the  fourth  or  middle  of  the  third 
mooth,  and  many  canes  that  have  been  cut  in  fuch  a  foil  at 
the  end  of  fourteen  or  fifteen  months  being  found  rotted  or 
dried:  in  a  dry^  but  good  foil»  not  manured,  but  well 
vorkedy  and  feconded  by  the  feafon»  the  canes  have  been 
from  three  to  four  feet  long»  and  have  had  from  thirty  to 
thirty-four  joints ;  the  firfl  joint  coming  out  at  the  end  of 
four  or  four  months  and  a  half;  and  canes  of  this  kind  have 
been  found  ftanding  at  the  end  of  fifteen  months,  but  very 
dry,  and  fometimes  a  little  changed :  in  a  foil  which  is  dill 
dner,  and  more  parched,  canes  which  have  been  about  two 
feet  hiffh  have  had  firom  twenty-four  to  twenty-eight  joints, 
the  firft  of  which  appears  at  the  end  of  the  fifth  month,  and 
many  of  thefe  canes  have  been  dried  at  the  end  of  fifteen 
months.  From  thefe  and  fimilar  obfervations  on  the  growth 
of  canes  in  various  kinds  of  foil,  it  has  been  inferred,  that 
if  there  be  any  in  which  they  can  exift  till  the  fifteenth  or 
fixteenth  months  they  never  grow  to  any  kind  of  purpofe 
in  any  after  the  thirteenth,  or  even  after  the  twelfth.  A 
deep  foil  and  light  land  are  moil  fuitable  to  the  fugar-cane ; 
and  the  rainy  feafon  is  the  proper  time  for  planting  it :  the 
fooner  they  are  planted  after  the  rains  be^in  to  fall,  the 
more  time  they  have  to  get  flrength  before  the  dry  weather 
fets  in. 

If  the  ground  is  proper  for  the  fugar-canes,  and  they  are 
planted  at  a  good  diltance  from  each  other,  and  the  land  is 
carefully  managed  by  changing  the  crops  to  other  fpecies, 
or  allowing  a  fallow  to  reft  and  recover  itfelf,  the  fame 
plantation,  fays  Mr*  Miller,  nuty  be  continued  above  twenty 
years  without  replanting,  and  produce  good  crops  the  whole 
time :  whereas  in  the  common  method,  they  are  generally 
replanted  in  fix  or  feven  years,  and  in  fome  of  the  poor  land 
they  are  continued  but  two  or  three  years.  The  canes  are 
propagated  by  cuttings  or  joints  of  proper  lengths,  from 
fifteen  to  twenty  inches,  in  proportion  to  the  neamefs  of  the 
joints;  which  are  generally  taken  from  the  tops  of  the 
canes,  juft  below  tM  leaves :  but  Mr.  Miller  fays,  that  if 
they  were  chofen  fix>m  the  lower  part,  where  they  are  lefs 
fucculent  and  better  fipened«  they  would  not  produce  canes 
fo  luxuriant,  but  their  juice  would  be  lefs  crude,  and  con- 
tain a  greater  quantity  of  falts,  which  would  be  obtained 
by  lefs  boiling  than  that  of  thofe  commonly  planted.  How- 
ever, Mr.  Cazaud,  a  late  writer^  and  a  planter  of  fugar- 
canes,  obferves,  that  the  upper  part,  commonly  called  the 
head,  is  the  beft  part  that  can  be  ufed  for  propagating 
them ;  and  he  recommends  to  put  the  plant  in  the  ground 
as  foon  as  it  is  cut.  The  diftance  which  the  canes  are 
ufually  allowed  in  planting  is  from  three  to  four  feet,  row 
from  row ;  and  the  hills  are  about  two  feet  afunder  in  the 
rows,  in  each  of  which  hills  they  plant  from  four  to  feven 
or  eight  cuttings:  inilead  of  which  number,  produ6tive 
often  of  bhghts,  Mr.  Miller  is  of  opinion,  that  ii  one  good 
cutting  were  planted  in  each  hill,  or  two  at  moft ;  and  if 
both  fucceeded,  the  weakeft  were  drawn  out  foon  afier  they 
had  taken,  blights  would  be  prevented,  and  the  quantity  of 
fugar  would  be  full  as  great*  and  require  httle  more  than  a 
fourth  part  of  the  fuel  to  boil  it.  In  the  proper  feafon  for 
planting,  the  ground  ihould  be  marked  out  by  a  line,  that 
the  rows  of  canes  may  be  ftraight  and  at  equal  diitances ; 
and  the  whole  fliould  be  divided  into  pieces  of  fixty  or  fe- 
venty  feet  broad,  leaving  intervals  between  each  of  about 
twenty  feet,  for  the  convenience  of  paflage,  and  for  the  ad- 
miifion  of  the  fun  and  air  between  the  canes. 

The  conunon  method  of  planting  the  canes  now  praAifed» 
is  to  make  a  trench  with  the  hoe,  which  is  performed  by 
the  hand ;  into  this  a  neffro  drops  the  number  of  cuttings 
ioteaded  to  be  plaatcdy  mich  are  planted  by  other  negroes. 


and  the  earth  drawn  about  the  hills  with  the  hoe,  all  which . 
is  performed  by  the  hands  but  if  the  right  ufe  of  the 
plough  was  introduced,  the  work  would  be  both  better  and 
cheaper  performed.  If,  therefore,  inftead  of  a  trench 
drawn  by  the  hoe,  a  deep  furrow  is  made  with  a  plengh, 
and  the  cuttings  properly  planted  therein,  the  ground  being 
deeper  ftirred,  will  be  more  favourable  to  the  growth  of 
the  canes. 

If  the  ground  is  afterward  to  be  kept  clear  by  the  horfe- 
hoe,  the  rows  of  canes  (hould  be  five  feet  afunder,  and  the 
hills  be  two  feet  and  a  half  diftant ;  and  but  one  cane  left  in 
each  hill.  After  they  have  made  fome  (hoots,  the  fooner 
the  horfe-hoe  is  ufed,  the  more  they  will  thrive,  by  keep* 
ing  the  weeds  under,  and  well  flirring  the  land. 

When  the  canes  are  firom  feven  to  ten  feet  high,  and  of 
proportionable  fize,  the  ikin  fmooth,  dry,  and  brittle;  if 
they  are  heavy,  their  pith .  grey  or  inclinable  to  brown, 
the  juice  fweet  and  glutinous;  they  are  efleemed  in  per* 
feftion. 

Mr.  Cazaud  obferves,  that  the  withering  and  fall  of  a 
leaf  is  the  only  and  a  fufficient  criterion  of  the  maturity  of 
the  joint  to  which  it  adhered ;  and  that  the  eight  laft  Joints 
of  two  canes,  which  are  cut  the  fame  day,  have  exadly  the 
fame  sure  and  the  fame  degree  of  ripenefs,  notwitkftanding 
one  ot  the  canes  may  be  fifteen,  and  the  other  only  ten 
months  old :  to  which  purpofe  he  adds,  that  each  joint  of 
the  cane  of  a  fuppofed  growth  of  ten  months,  contained  the 
fame  quantity  of  fugar  as  that  of  a  cane  of  the  fuppofed 
growth  of  fifteen. 

The  time  for  cutting  them  is  ufually  after  twelve  or  fif« 
teen  months  growth,  but  this  varies  according  to  the  foil 
and  the  feafon.  Thofe  which  are  cut  toward  the  end  of  the 
dry  feafon,  before  the  rains  begin  to  fall,  produce  better 
fugar  than  thofe  cut  in  the  rainy  feafons,  when  they  are 
more  replete  with  watery  juice,  and  require  a  greater  ex« 
pence  of  fuel  to  boil  it. 

In  thofe  plantations  where  the  number  of  negroes  is 
fmall,  fugar  is  made  in  almoll  all  feafons  indifferently,  and 
confequently  the  canes  are  planted  when  the  planter  is  beft 
prepared  for  his  work,  rather  than  at  the  moft  advantageous 
time.  The  fyftem  of  cultivation  among  planters,  who  are 
better  fupphed  in  refpe6i  of  labourers,  confifts  in  planting  a 
fourth  or  a  fifth  of  their  land  in  Odober,  November,  and 
December ;  in  digging  very  deep  trenches,  for  the  greater 
nourifhment  of  the  root ;  in  planting  at  great  diftances,  for 
the  benefit  of  a  freer  circulation  of  the  air ;  and  in  cutting 
the  canes  in  the  four  fineft  months,  viz.  February,  March» 
April,  and  May,  becaufe  the  fugar  is  then  the  fineft^  the 
canes  are  cut  with  the  leaft  trouble,  and  fupply  (as  is  fup- 
pofed) greater  quantities  of  it.  Thofe  who  adopt  this  me-> 
thod,  cut  about  three-fourths  of  their  plantations,  the 
remaining  being  made  up  of  young  canes,  to  be  cut  the  fioU 
lowing  year,  and  for  new  plants. 

Mr.  Cazaud,  who  has  made  many  judicious  obfervattoM 
and  experiments  on  the  cultivation  or  the  fugar-cane,^  haa 
adopted  a  new  method.  He  employs  the  wh^e  of  the  firft 
fix  months  of  the  year  in  the  bufinefs  of  the  crop,  and  in 
May  and  June  plants  the  canes  which  have  been  cut  m 
January*  This  of  courfe  induces  a  neceffity  of  cutting  the 
rattoons  (or  the  canes  proceeding  from  the  old  ftumps)  at 
the  end  of  the  ekventh  inftead  of  the  end  of  the  twelfth 
month,  and  the  planted  canes,  which  ihould  ftand  fifteen 
months,  at  the  end  of  the  year ;  fo  that  the  whole  plantar 
tion  is  cut  every  year ;  and  he  only  plants  a  fixth  part  of 
his  land  every  year.  He  has  largely  illuftrated  the  reaibns 
and  advantages  of  this  method ;  the  fundamental  principle 
of  which  it  the  necefiity  of  planting  the  canes  tn  the  oaij 
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teafon  fitted  to  accelerate  aad  prefenre  them:   as  in  the 
Windward  iflands,  the  weathef  is  commonly  drv  from  the 
X5th  of  February  to  the  15th  of  May,  and  the  rams  are  mo- 
derate till  Aueufty  and  copious  the  two  or  three  following 
months,  and  afterwards  decreafe  till  February :  and^  there* 
forey  the  progreflion  of  the  rain  keeps  pace,  as  it  were,  with 
that  of  the  canes,  when  they  are  planted  in  May.     With 
regard  to  the  maturity  of  the  cane,  as  far  as  it  is  of  confe- 
quence  to  the  fugar,  this,  he  fays,  does  not  depend  on  the 
affe,  but  on  the  feafon.     In  February,  March,  and  April, 
au  the  canes,  whatever  be  their  age,  aie  as  ripe  as  the  na* 
ture  of  the  foil  ever  allows  them  to  be ;  and  accordingly  he 
neves  fails  to  make  the  greatefl  part  of  his  fugar  at  this 
feafon.     He  obferves,  that  the  drynefs  of  the  weather,  (and 
not  the  age  of  the  canes,)  which  increafes  from  January  to 
April,  is  the  caufe,  that  in  January  four  hundred  gallons 
of  juice  commonly  yield  forty-^ght  gallons  of  fugar  and 
meUfFes  one  with  another;  in  February,  from  fifty-fix  to 
fixty-four ;  in  March,  from  fixty-four  to  feventy-two ;  in 
April,. fometimes  eighty ;  after  which  period  the  fugar  fer- 
menta,  and  even  bums  when  the  refiner  is  not  very  expert 
at  his  bufinefs.     The  greateft  relative  maturity  of  his  canes. 
he  infiers  to  be,  when  the  juice  of  them  was  made  up  of  four 
parts  water,  and  one  part  of  fugar  and  melafies :  and  in 
canes  perfeAly  ripe,  the  quantity  of  fugar,  he  fays,  is  equal 
to  that  of  the  melaffes.     After  a  trial  of  this  plan  for  five 
years,  he  is  convinced  that  there  is  a  difference  of  above  one- 
fixth  in  its  favour.     Miller's  Gard.  Did.     PhU.  Tranf. 
vol.  Ixix.  part  i.  art.  xix.  p.  207,  &c. 

The  beft  foil,  according  to  Mr.  Edwards,  which  he  has 
feen  or  heard  of,  for  the  produdion^  of  fugar  of  the  fineft 
quality,  and  in  the  largeft  proportion,  is  the  afhy  loam  of 
Bt.  Chriftopher's.     Next  to  that  is  the  foil,  which  in  Ja- 
maka  is  csuled  the  brick-mould,  containing  a  due  mixture 
of  clay  and  fand.     Plant-canes  in  this  foil  (which  >are  thofe 
of  the  firft  growth)  have  been  known,  in  very  fine  feafons, 
to  yield  two  tons  and  a  half  of  fugar  ptr  acre.     After  this 
may  be  reckoned  the  black  mould  of  feveral  varieties. 
The  beft  is  the  deep  black  earth  of  Barbadoes,  Antigua, 
and  fome  other  of  the  Windward  iflands ;  but  there  is  a 
^jpecies  of  this  mould  in  Jamaica,  that  is  little  if  at  all  in- 
ferior to  it,  which  abounds  with  lime-ftone  and  flint,  on  a 
fabftratum  of  foapy  marie.     We  (hall  not  enumerate  the 
varieties  of  foil  proper  for  this  kind  of  culture ;  but  con- 
tent ourfdves  with  mentioning  a  peculiar  fort  of  hmd  on  the 
north  fide  of  Jamaica,  chiefly  in  the  parifh  of  Trelawney, 
as  few  foils  produce  finer  fugars,  or  luch  as  anfwer  fo  well 
in  the  pan,  or  which  yield  a  greater  return  of  refined  fugar. 
This  land  is  of  a  red  colour,  varying  by  different  fliades ; 
hut  every  where  remarkable,  when  firft  turned  up,  for  a 
^offy  or  ihining  furface,  and,  if  wetted,  for  ftaining  the 
fingers  like  paint.     This  foil  feems  to  confift  of  a  native 
earthy  or  pure  loam,  with  a  mixture  of  clay  and  fand.     It  ' 
is  eafily  wrought,  and  at  the  fame  time  fo  tenacious,  that  a 

Kad  duff^  in  this  foil  in  a  proper  fituation,  with  no  other 
ttom  than  its  own  natural  texture,  holds  water  like  the 
ftiffefl  clay*  The  fyftem  of  huibandry  in  fugar  plantations, 
which  abound  with  thb,  chiefly  depends  on  what  are  called 
rattoon-canes. 

In  mofk  parts  of  the  Weft  Indies,  it  is  ufual  to  hole  and 
plant  a  certain  proportion  of  the  cane-land  (commonly  one- 
third),  in  annual  fucceffion.  The  common  yielding  of  this 
land,  on  an  average,  is  ieven  ho^flieads  of  16  cwt.  to  ten 
acres,  which  are  cut  annually.  In  the  cultivation  of  other 
lands,  efpecially  in  Jamaica,  the  plough  has  been  introduced 
of  late  jesoMf  and  in  fome  few  cafes  to  great  advantage ;  but 
Ae  afe  of  the  plough  is  not  adapted  to  every  foil  or  fitua* 


tioB.  The  only  advantajjeoos  fyftem  of  phm^Uiir  in  die 
Weft  Indies  is  to  confine  it  to  the  fimple  operation  ox  ioBng^ 
which  is  much  more  eafily  and  expemtioufly  performed  by 
the  plough  than  by  the  hoe,  and  which  affords,  in  the  cm 
of  ftiff  and  dry  foils,  great  relief  to  the  negroes.  The 
method  of.  hoRng  has  been  already  defcribed.  The  proper 
feafon,  generally  fpeaking,  for  planting,  is  in  the  interval 
between  Auguft  and  tl£  beginning  of  November.  By 
having  the  advantage  of  the  autumnal  feafon,  the  young 
canes  become  fufBciently  luxuriant  to  (hade  the  ground  be- 
fore the  dry  weather  fets  in :  thus  the  roots  are  Itept  cool, 
and  the  earth  moift.  By  thefe  means,  they  are  ripe  for  the 
mill  in  the  beginning  of  the  fecond  year,  fo  as  to  enable  the 
overfeer  or  manager  to  finifh  his  crop  by  the  latter  end  olf 
May.  It  has  been  juftly  remarked,  that  there  is  not  a 
greater  error  in  the  fyftem  of  planting,  than  to  make  fugai^ 
or  plant  canes,  in  improper  feauons  01  the  year ;  for  by  mif« 
management  of  this  kind,  every  fucceeding  crop  is  put  out 
of  regular  order.  However,  neither  prudence  in  the  ma* 
nagement,  nor  favourable  foils,  nor  fealonable  weather,  wiM 
exempt  the  planter  at  all  times  from  misfortune  in  the  cul- 
ture of  his  fu?ar-canes.  They  are  fubjeA  to  a  difeafe 
called  the  **  blaft,''  which  confifts  of  many  myriads  of  little 
infe6ks  of  the  aphis  genus,  faid  to  be  invifible  to  the  un- 
affifted  eye,  whofe  proper  food  is  the  juice  of  the  c^e  |  in 
purfuit  of  which  they  wound  the  tender  blades,  and  delbor 
the  veffels.  The  circulation  is  thus  impeded,  and  the  growth 
of  the  plant  is  checked,  until  it  withers  or  dies  in  proportion 
to  the  degree  of  the  ravage.  In  fome  of  the  Windward 
iflands,  the  cane  in  drv  weather  is  liable  to  be  deftroyed  by 
a  fpecies  of  grub,  caUed  the  "  borer.'*  In  Tobago  they 
have  another  deftrudive  infed,  called  the  "jumper-fly.** 
It  is  faid  that  the  "  blaft*'  never  attacks  thofe  plantations, 
where  colonies  have  been  introduced  of  the  little  animal, 
called  the  carnivorous  ant;  the  "formica  onmivora**  of 
Linnxus,  and  the  "  Raffles**  ant  of  Jamaica. 

The  manure  generally  ufed  in  fugar-planting  is  a  compoft 
formed  of  the  coal  and  vegetable  afnes,  drawn  from  the  fires 
of  the  boiline  and  ftiU-houfes ;  feculencies  difcharged  from 
the  ftill-houle,  mixed  with  rubbifli  of  buildings,  white 
lime,  &c. ;  refufe,  or  field-trafli,  i.  e,  the  decayed  leaves 
and  ftems  of  the  canes,  fo  called  in  contradiftindion  to 
cane-trafli  ufed  for  fuel ;  dung,  obtained  from  the  horfe  and 
mule  ftables,  and  from  cattle-pens ;  and  good  mould,  col- 
le6led  from  gullies,  or  other  wafte  places,  and  thrown  into 
the  cattle-pens. 

When  the  rattoons  or  canes  are  ripe,  as  they  ordinarily 
are  in  twelve  or  fifteen  months,  or,  as  Mr.  Cazaud  appre- 
hends, in  eleven  or  twelve  months,  they  are  cut,  and  carried . 
in  bundles  to  the  mills. ,  The  mills  confift  of  three  wooden 
rollers,  covered  with  fteel  or  iron  plates  5  and  have  their 
motion  either  from  the  water,  the  wind,  cattle,  or  even  the 
hands  of  flaves.     Thefe  rollers  or  cylinders  are^  from  30  to 
40  inches  in  length,  and  from  20  to  25  inches  in  diameter  $ 
and  the  middle  one,  to  which  the  moving  power  is  applied, 
turns  the  other  two  by  means  of  cogs.     Between  thefe 
rollers  the  canes,  being  previoufly  cut,  are  twice  comprcffed  j 
for  having  paffed  the  firft  and  fecond  rollers,  they  are  tinned 
round  the  middle  one  by  a  circular  piece  of  frame-work,  ot 
fcrew,  called  m  Jamaica  the  '*  dumb-returner,"  and  forced 
back  through  the  fecond  and  third ;  an  operation  whidi 
fqueexes  them  completely  dry,  and  fometimes  even  reduces 
them  to  powder.    (For  a  farther  account  of  fugar-mJls,  fee 
the  fequel  of  this  article.)    The  juice  from  tlte  mill  ordinarily 
contains  eight  parts  of  pure  water,  one  part  of  lugar,  and  one 
part  made  of  «:ofs  oif  ^^4  mucflaginous  gu«,  ^  a  por. 
uon  of  eflcntiid  oil.     Some  juice,  however,  1»» «»««  ^  nch 
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al  to  make  a  ho^ead  ( 1 6  c  wt . )  of  fugar  from  1 300  gallons ; 
and  fome  fo  watery  as  to  require  more  than  double  that 
quantity.  A  pound  of  fugar  from  a  gallon  of  raw  liquor  is 
reckonedt  in  Jamaica,  very  good  yielding. 

Sugar,  Preparation  of.     The  juice  or  liquor  runs  from 
the  receiver  to  the  boilin^-houfe,  along  a  wooden  gutter 
lined  with  lead.     In  the  boiling-houfe  it  is  received  (ac- 
cording to  the  modern  improved  fyHem,  whibh  almoll  uni- 
verfally  prevails  in  Jamaica)  into  one  of  the  copper  pans 
or  cauldrons,  called  clarifiers.     Of  thefe,  there  are  com- 
monly three ;  and  their  dimenflons  are  generally  determined 
by  the  power  of  fupplying  them  with  liquor.     There  are 
water-mills  that  will  grind,  with  great  eafe,  canes  fufficient 
for  thirty  hogiheads  of  fugrar  in  a  week.     On  plantations 
thus  happily  provided,  the  means  of  quick  boiling  are  indif- 
penfably  requifite,  or  the  cane-liquor  will  unavoidably  be- 
come tainted  before  it  can  be  expofed  to  the  fire.     The 
pureft  cane-juice  will  not  remain  twenty  minutes  in  the  re- 
ceiver without  fermenting.     As  cane-juice  is  fo  very  liable 
to  fermentation,  it  is  neceiTary  alfo  that  the  canes  fhuuld  be 
ground  as  foon  as  pofiible  after  they  are  cut,  and  great  care 
taken  to  keep  and  throw  aiide  thofe  which  are  tainted, 
which  may  afterwards  be  ground  for  the  ftiU-houfe.     Cla- 
rifiers,  therefore,  are  fometimes  feen  of  one  thoufand  gallons 
each.     On  eitates  that  make  on  a  medium,  during  crop- 
time,  from  fifteen  to  twenty  bogfheads  of  fugar  a  week, 
three  clarifiers  of  three  or  four  nundred  gallons  each  are 
fufficient.     With  pans  of  this  fize,  the  liquor,  when  cla- 
rified, may  be  drawn  off  at  once ;  and  there  is  leifure  to 
cleanfe  the  veffels  every  time  they  are  ufed.     Each  clarifier 
18  provided  either  with  a  fiphon  or  cock  for  drawing  off 
the  liquor.     It  has  a  fiat  bottom,  and  is  hung  to  a  feparate 
fire,  each  chimney  having  an  iron  flider,  which  being  (hut, 
the  %T^  fifoes  out  for  want  of  air.     Thefe  circumftapces  are 
indifpenlable,  and  the  advantages  of  them  will  prefently  be 
(hewn.     The  clarifiers  are  commonly  placed  in  the  middle 
or  at  one  end  of  the  boiling-houfe.     If  at  one  end,  the  boiler 
called  the  **^teache"  is  placed  at  the  other,  and  feveral  boilers 
(generally  three)  are  ranged  between  them.     The  teache 
is  ordinarily  from  70  to  100  gallons,  and  the  boilers  be- 
tween the  clarifiers  and  teache  diminifh  in  fize  from  the  firft 
to  the  laft.     Where  the  clarifiers  are  in  the  middle,  there  is 
vfually  a  fet  of  three  boilers  on  each  fide,  which  conilitute 
in  effect  a  double  boiling-houfe.    On  very  large  eftates,  this 
arrangement  is  found  ufeful  and  necefTary.     The  objeftion 
to  fo  great  a  number  is  the  expence  of  fuel ;  to  obviate 
which,  in  fome  degree,  the  three  boilers  on  each  fide  of  the 
clarifiers  are  commonly  hung  to  one  fire. 

The  ftream  then  from  the  receiver  having  filled  the  cla- 
rifier with  freih  liquor,  and  the  fire  being  lighted,  the 
**  temper,"  which  is  commonly  Briftol  white-lime  in  pow- 
der, is  ilirred  into  it.  One  great  intention  of  this  is  to 
neutralize  the  fuperabundant  acid,  to  get  properly  rid 
of  whichy  is  the  ^reat  difficulty  in  fugar-making.  This 
is  generally  effeded  by  the  alkali  or  lime ;  part  of  which, 
at  the  fame  time,  becomes  the  bafis  of  the  fugar.  The 
quantity  necefTary  for  this  purpofe  mufl:,  of  courfe,  vary 
with  tjie  quality  both  of  the  lime  and  of  the  cane-hquor. 
Some  planters  allow  a  pint  of  Briilol  lime  to  every  hundred 
gallons  of  liquor ;  but  this  proportion  is,  Mr.  Edwards  be- 
lieves, generally  found  too  large.  The  lime  is  perceptible 
in  the  fugar,  both  to  the  fmell  and  taile,  and  precipitates 
xn  the  copper  pans  a  black  infoluble  calx,  which  fcorches 
the  bottom  of  the  veffels,  and  is  not  detached  withput  dif- 
ficulty. Mr.  Edwards  is  of  opinion,  therefore,  that  little 
nqpre  than  half  the  quantity  mentioned  above  is  a  better 
medium  proportion ;  andy  in  order  that  lefs  of  it  may  be 
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precipitated  to  the  bottom,  an  inconveniency  attending  iht 
ufe  of  dry  lime,  Mr.  Boufic's  method  of  dilTolving  it  in 
boiling  water,  previous  to  mixing  it  with  the  cane^uice, 
appears  to  him  to  be  highly  judicious.  In  fome  parts  of 
Jamaica,  where  the  cane-liquor  was  exceedingly  rich,  Mr. 
Boufie  made  very  good  fugar  without  a  particle  of  temper. 
Too  much  temper  is  perceptible  in  the  fugar,  both  to  the 
fmell  and  tafte  :  it  might  be  added,  aud  alfo  to  ihejight.  It 
tinges  the  liquor  firfl  yellow,  and,  if  in  excefs,  turns  it  to 
a  dark  red.  Too  much  temper  likewife  prevents  the  me- 
lafl'es  from  feparating  from  the  fugar,  when  it  is  potted  or 
put  into  the  hogfhead. 

As  the  fire  increafcs  in  force,  and  the  liquor  grows  hot, 
a  fcum  is  thrown  up,  which  is  formed  of  the  mucilage  or 
gummy  matter  of  the  cane,  with  fome  of  the  oil,  and  fuch 
impunties  as  the  mucilage  is  capable  of  entangling.  The 
heat  is  now  fuffered  gradually  to  increafe,  until  it  rifes  to 
within  a  few  degrees  of  the  heat  of  boiling  water.  The 
liquor  muft  by  no  means  be  fuffered  to  boil :  it  is  known  to 
be  fufficiently  heated,  when  the  fcum  begins  to  rife  into 
blifters,  which  break  into  white  froth,  and  appear  in  general 
in  about  forty  minutes.  The  damper  is  then  apphed,  and 
the  fire  extinguiflied ;  after  which,  the^liquor  is  fuffered  to 
remain  a  full  hour,  if  circumflances  will  permit,  undiilurbed. 
During  this  interval,  great  part  of  the  feculencies  and  im- 
purities will  attrad  each  other,  and  rife  in  the  fcum.  The 
liquor  is  now  carefully  drawn  off,  either  by  a  fiphon,  which 
draws  up  a  pure  defecated  ftream  through  the  fcum,  or  by 
means  of  a  cock  at  the  bottom.  In  either  cafe,  the  fcum 
finks  down  unbroken  as  the  liquor  flows,  its  tenacity  pre- 
venting any  admixture.  The  liquor  is  received  into  a 
f utter  or  channel,  which  conveys  it  to  the  evaporating 
oiler,  commonly  called  the  **  grand  copper ;"  and,  if  ori- 
ginally produced  from  good  and  untainted  canes,  will  now 
appear  almofl,  if  not  perfedly,  tranfparent.  The  merit  of 
introducing  into  Jamaica  the  clarifiers  at  prefent  in  ufe  with 
fiphons  and  dampers,  was  claimed  by  Mr.  Samuel  SaintbiU; 
and  an  exclufive  patent,  to  fecure  his  claim,  was  granted  to 
him  in  1778,  by  an  a£i  of  the  affembly. 

The  advantage  of  clarifying  the  liquor  in  this  manner, 
inftead  of  forcing  an  immediate  ebullition,  as  pra^fed  for- 
merly, is  vifible  to  the  mofl  inattentive  obierver.  The 
labour  which  it  faves  in  fcumming  is  wonderful.  Neither 
can  fcumming  properly  cleanfe  the  fubje6t ;  for  when  the 
liquor  boils  violently,  the  whole  body  of  it  circulates  with 
fuch  rapidity,  as  to  cany  down  again  the  very  impurities 
that  had  come  up  to  the  furface,  and  which  with  a  lefs  vio- 
lent heat  would  have  ilaid  there. 

In  the  grand  or  evaporating  copper,  which  Ihould  he 
large  enough  to  receive  the  net  contents  of  one  of  the  cla- 
rifiers, the  liquor  is  fuffered  to  boil ;  and  as  the  fcum  rifes, 
it  is  continually  taken  off  by  large  fcummers,   until  the 
liquor  grows  finer  and  fome  what  thicker.     This  labour  is 
continued  until,  from  the  fcumming  and  evaporation,  tho 
fubje6l  is  fuSciently  reduced  in  quantity  to  be  contained  ia 
the  next  or  fecond  copper,  into  which  it  is  then  laded.    The 
liquor  is  now  nearly  of  the  colour  of  Madeira  wine.     In  the 
fecond  copper  the  boiling  and  fcumming  are  continued  ;  and 
if  the  fubje^  is  not  fo  clean  as  is  expe6led,  lime-water  ia 
thrown  into  it.     This  addition  is  intended  not  merely  to 
give  more  temper,  but  alfo  to  dilute  the  liquor,  which  fome* 
times  thickens  too  fafl  to  permit  the  feculencies  to  ran  to- 
gether, and  rife  in  the  fcum.     Liquor  is  faid  to  have  a  good 
appearance  in  the  fecond  copper,  when  the  froth  in  b^lin|| 
arifes  in  large  bubbles,  and  is  but  little  difcoloured.    When^ 
from  fuch  Tcumming  and  evaporation,  the  liquor  is  again 
fufficiently  reduced  to  be  contained  in  the  third  copper,  it 
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18  laded  into  it,  and  fo  on  to  the  laft  copper,  which  is  called 
the  *<  tcache/*  probably  froni  the  prafUee  of  trying  by  the 
touch.  This  arrangenoent  fuppofes  four  boilers  or  coppers^ 
excluiive  of  the  three  clarifiers. 

In  the  teache  the  fubjed  is  ftill  farther  evaporated,  till  it 
is  judged  fufficieiitly  boiled  to  be  removed  from  the  fire. 
This  operation  is  ufually  called  "  ftriking,"  i.  e.  lading  the 
liquor,  now  exceedingly  thick,  into  the  cooler. 

The  cooler,  of  which  there  are  commonly  fix,  is  a  (hallow 
wooden  veffel,  about  eleven  inches  deep,  feven  feet  in  length, 
and  from  five  to  fix  feet  wide.  A  cooler  of  this  fize  holds 
a  hogihead  of  fugar.  Here  the  fugar  grains;  i. ^.  as  it 
cools,  it  runs  into  a  coarfe  irregular  mafs  of  imperfedi  femi- 
formed  cryftals,  feparating  itfelf  from  the  melaffes.  From 
the'  cooler  it  is  carried  to  the  curing-houfe,  where  the  me- 
laffes drain  from  it.  It  may  be  proper  in  this  place  to  ob- 
ferve,  that,  in  order  to  obtain  a  large-grained  fugar,  it  muft 
be  fuffered  to  cool  flowly  and  gradually.  If  the  coolers  arc 
too  (hallow,  the  grrain  is  injured  in  a  furprifing  manner. 
Any  perfon  may  be  convinced  of  this,  by  pouring  fome  of 
the  hot  fyrup,  when  fit  for  ftriking,  into  a  pewter  plate :  he 
will  immediately  find  it  will  have  a  very  fmall  grain; 

But,  before  we  follow  it  into  the  curing-houfe,  it  may  be 
proper  to  notice  the  rule  for  judging  when  the  fubjed  is  fuf- 
tociently  evap  crated  for  «  ftriking,"  or  become  fit  for  being 
laded  from  the  teache  to  the  cooler.  Many  of  the  negro 
boilers  guefs  folely  by  the  eye,  (which  by  long  habit  they 
do  with  great  accuracy,)  judging  by  the  appearance  of  the 
^rain  on  the  back  of  the  ladle ;  but  the  practice  moft  in  ufe 
sa  to  judge  by  what  is  called  <<  the  touch ;"  u  e.  taking  up 
with  the  thumb  a  fmall  portion  of  the  hot  liquor  from  the 
ladle ;  and,  as  the  heat  dimini(hes,  drawing  with  the  fore- 
finger the  liquid  mto  a  thread.  This  thread  will  fuddenly 
break,  and  (brink  from  the  thumb  to  the  fufpended  finger, 
in  di(ferent  lengths,  according  as  the  liquor  is  more  or  lefs 
boiled.  The  proper  boiling  height  for  ftrong  mufcovado 
fugar  is  generallv  determined  by  a  thread  of  a  quarter  of  an 
iDch  long.  It  IS  evident,  that  certainty  in  this  experiment 
cam  be  attained  only  by  long  habit ;  and  that  no  verbal  pre- 
cepts will  furnifh  any  decree  of  (kill  in  a  matter  depending 
wholly  on  conftant  prafbce. 

A  method  more  certain  and  fcientific  was  recommended 
fome  years  ago,  by  John  Proculus  Baker,  efq.,  barrifter  at 
law,  in  the  illand  of  Jamaica,  in  a  treatife  pubU(hed  by  him 
in  1775,  entitled  «  An  EfTay  on  the  Art  of  making  Muf- 
covado Sugar."  It  is  as  follows :  **  Provide  a  fmsdl  thin 
pane  of  clear  crown  glafs,  fet  in  a  frame,  which  I  would 
call  a  *  tryer  ;*  on  this  drop  two  or  three  drops  of  the 
fubjed,  one  on  the  other,  and  carry  your  tryer  out  of  the 
boiung-houfe  into  the  air.  Obferve  your  fubie^,  and  more 
particularly  whether  it  grains  freely,  and  whether  a  fmall 
edge  of  mela(res  feparates  at  the  bottom.  I  am  well  fatis- 
£eo  that  a  little  experience  will  enable  you  to  judge  what 
appearance  the  whole  (kip  will  put  on,  when  cold,  by  this 
fpecimen,  which  is  alfo  cold.  This  method  is  ufed  by 
chemifts,  to  try  evaporated  folutions  of  all  other  falts ;  it 
nay  feem,  therefore,  fomewhat  ftrange,  it  has  not  been  long 
adopted  in  the  boihng.houfe." 

The  prefent  improved  fyftem  of  clarifying  the  cane- 
liquor,  by  means  of  veffels  hung  to  feparate  fires,  and  pro- 
vided with  dampers  to  prevent  ebullition,  was  firft  fuggefted, 
fays  Mr,  Edwards,  to  Mr.  Sainthill,  (who  three  years 
afterwards  claimed  the  merit  of  the  invention,)  by  the  trea- 
tife in  queftion. 

The  curing-houfe  is  a  large  airy  building,  provided  with 
a  capacious  mela(res  ciftern,  the  fides  of  which  are  (loped 
9nd  lined  with  terras,  or  boards.     Over  this  ciftern  there  is 
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a 'frame  of  malTy  joift-work,  without  boarding.  On  the 
joifts  of  this  frame,  empty  hog(head8,  without  headings, 
are  ranged.  In  the  bottoms  of  thefe  hog(head8  eight  or  ten 
holes  are  bored,  through  each  of  which  the  ftalk  of  a  plan- 
tain leaf  is  thruft,  fix  or  eight  inches  below  the  Joifts,  and 
long  enough  to  ftand  upright  above  the  top  01  the  hog- 
(head.  Into  thefe  hog(heads  the  mafs  from  the  cooler  is 
put,  which  is  called  "  potting ;"  and  the  melafles  drain 
through  the  fpongy  ftalk,  and  drop  into  the  ciftern,  from 
whence  it  is  occafionally  taken  for  diftillation.  The  fugar, 
in  about  three  weeks,  grows  tolerably  dry  and  fair.  It  is 
then  faid  to  be  cured,  and  the  procefs  is  fini(hed.  The 
curing-houfe  (hould  be  clofe  and  warm,  as  warmth  contri- 
butes to  free  the  fugar  from  the  mela(fe8. 

Sugar,  thus  obtained,  is  called  *^  mufcovado,"  and  is  the 
raw  material  from  which  the  Briti(h  fugar-bakers  chiefly 
make  their  loaf,  or  refined  lump.     There  is  another  fort, 
which  was  formerly  much  approved  in  Great  Britain  for 
domeftic  purpofes,  and  was  generally  known  by  the  name 
of  Li(bon  fugar.     It  is  fair,  but  of  a  fofr  texture,  and  in 
the  Weft  Indies  is  called  "  clayed  fugar."     The  procefs  ia 
condafled  as  follows :  A  quantity  of  fugar  from  the  cooler 
is  put  into  conical  pots  or  pans,   called  by  the  French 
**  toraves,'*  with  the  points  downwards,  having  a  hole  about 
half  an  inch  in  diameter  at  the  bottom,  for  the  melaffes  to 
drain  through,  but  which  at  firft  is  clofed  with  a  plug. 
When  the  fugar  in  thefe  pots  is  cool,  and  become  a  fixed 
body,  which  is  difcoverable  by  the  middle  of  the  top  falling 
in,  (generally  about  twelve  hours  from  the  firft  potting  01 
the  hot  fugar,)  the  plug  is  taken  out,  and  the  pot  placed 
over  a  large  jar,  intended  to  receive  the  fyrup  or  melaffes 
that  drain  from  it.     In  this  ftate  it  is  left  as  long  as  the 
melaffes  continue  to  drop,  which  it  will  do  from  twelve  to 
twenty-four  hours,  when  a  ftratum  of  clay  is  fpread  on  the 
fugar,  and  moiftened  with  water,  which  oozing  imperceptibly 
through  the  pores  of  the  clay,  unites  intimately  with,  and 
dilutes  the  melaffes ;  confequently  more  of  it  comes  away  than 
from  fugar  cured  in  the  hogfhead,  and  the  fugar,  of  c6urfe« 
becomes  fo  much  the  whiter  and  purer.     The  pots  remain 
for  twenty  days  in  this  fituation,  after  which  the  fugar  it 
taken  out,  dried  in  the  fun  for  fome  hours,  and  then  taken 
to  a  large  ftore-room,  where  it  is  kept  in  a  pretty  ftrong 
heat  for  three  weeks.     The  procefs,  according  to  Sloane« 
was  firft  difcovered  in  Brafil,  by  accident.     «*  A  hen/* 
fays  he,  "  having  her  feet  dirty,  going  over  a  pot  of  fugar, 
it  was  found  under  her  tread  to  be  whiter  than  elfewhere.** 
The  reafon  afligned  why  this  procefs  is  not  univerfally 
adopted  in  the  Britiih  fugar  iflands  is  this,  that  the  water, 
which  dilutes  and  carries  away  the  mela(fes,  diffolves  and 
carries  with  it  fo  much  of  the  fugar,  that  the  difference 
in  quality  does  not  pay  for  the  difference  in  quantity.    The 
French  planters  probably  think  otherwife,  upwards  of  four 
hundred  of  the  plantations  of  St.  Domingo  having  the  ne- 
ceffary  apparatus  for  claying,  and  ad^ually  carrying  on  the 
fyftem.     The  lofs  in  weight  by  claying  is  about  one-third : 
tnus,  a  pot  of  60  pounds  is  reduced  to  40  pounds ;  but  if 
the  melaffes  which  are  drawn  off  in  this  praAice  be  reboiled, 
they  will  give  nearly  ^oper  cent,  of  fugar ;  fo  that  the  real  loft 
is  little  more  than  one-fixth :  but  the  diftillery,  in  that  cafe, 
will  fuffer  for  want  of  the  melaffes }  and,  on  the  whole, 
Mr.  Edwards  believes  that  the  ufage  of  the  Englilh  planters 
in  (hipping  mufcovado  fugar,  and  diftilling  the  melaffes,  is 
more  generally  profitable  than  the  fyftem  of  claying. 

The  Cachinchmefe  prepare  a  very  excellent  nioift  fugar, 
remarkably  cheap,  by  a  very  fimple  procefs,  fimilar  to  that 
of  claying.  The  grained  fugar,  after  the  grofs  fyrup  has 
drained  from  it,  and  it  had  become  confiderably  folid,  is 
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placed  in  layers  about  an  inch  tbick»  under  layers  of  the 
lame  dimenfions  of  the  herbaceous  trunk  of  the  plantain  tree  ; 
the  watery  juices,  exuding  from  which,  a6^  like  claying, 
and  leave  the  fugar  very  white  and  porous,  like  a  honey* 
comb.  This  is  pui»  euough  to  diiToIve  in  water,  without 
any  fediment. 

r.  Labat  nientions  foveral  different  kinds  of  fugars,  pre- 
pared in  the  Caribbees,  viz.  Crude  fugar ^  or  mufcovddo ; 
Jtra'medy  or  hroivm  fugar  ;  earthed^  or  white  fugar  in  powder  5 
refined fugar^  either  in  powder  or  loaves  ;  royal  fugar  ;  can- 
£ed fugar  ;  fugar  of  fine  fjrup  ;  fugar  of  coarfe  fyrup  ;  fugar 
rfthefcum* 

Sugar,  Crude ^  or  MufcBvadof  is  that  firli  drawn  from  the 
juice  of  the  cane  ;  of  which  all  the  reft  are  compofed.  The 
method  of  making  it  is  that  already  defer ibed  as  for  fugar 
ia  the  general. 

Sugar,  Strained^  or  BrowHf  though  fomewhat  whiter  and 
Iiarder,  does  not  differ  much  fiom  the  crude  fugar  ;  though 
it  is  held  a  medium  between  this  laft  and  the  earthed  fugar  ; 
which  is  the  whit^  powder  fugar. 

The  preparation  of  this  is  the  fame  as  that  of  the  mufco- 
Tado,  with  this  difference,  that,  to  whiten  it,  they  drain  the 
liquor  through  blankets,,  as  it  comes  out  of  the  iirii  cop- 
per. The  invention  of  lirained  fugar  is  owing  to  the  Englifh, 
who  are  more  careful  than  their  neighbours  in  the  prepar- 
ation of  it ;  for  they  not  only  (train  it,  but,  when  boiled, 
put  it  into  fquare  wooden  forms,  or  moulds,  of  a  pyramidal 
figure  ;  and  when  it  has  purihed  itfelf  well,  they  cut  it  in 
pieces,  dry  it  in  ftoves,  and  barrel  it  up.  See  Refining  rf 
Sugar,  infra. 

Sugar,  Earthed,  is  that  which  is  whitened  by  means  of 
earth  laid  on  the  top  of  the  forms  it  is  put  in  to  purge  itfelf. 
See  Refining  of  SvGAtt. 

Sugar  ^  the  Scum.  This  is  all  made  of  the  fcum  of  the 
two  laft  coppers  ;  thofe  of  the  former  being  referved  for  the 
Slaking  of  rum. 

The  fcum  deftined  to  make  fugar  is  kept  in  a  vefTel  for 
that  purpofe,  and  is  boiled  every  morning  in  a  copper  fet 
apart  for  that  ufe.  With  the  fcum,  is  put  into  the  copper 
a  fourth  part  of  water,  to  retard  the  boiling,  and  give  time 
for  its  purging  ;  when  it  begins  to  boil,  the  ufual  ley  is  put 
in,  and  it  is  carefully  fcummed  :  when  almoil  enough  boiled, 
lime  and  alum-water  are  thrown  in  ;  and  when  it  is  ready 
to  be  taken  out,  they  fprinUe  it  with  a  little  powdered 
alum. 

Sugar  of  Syrup^  or  Treacle,  There  are  three  kinds  of 
fyrups  that  run  from  fugar.  The  firft,  from  the  barrels  of 
raw  fugar,  which  is  the  coarfeft  of  all ;  the  fecond,  from 
the  forms,  or  moulds,  after  they  are  perforated,  and  before 
they  receive  their  earth ;  the  third,  that  coming  from  the 
forms  after  they  have  had  their  earth ;  which  lad  is  the 
beft. 

The  coarfe  fyrups  (houldonly  be  ufed  for  rum,  but  fugar 
being  grown  dear,  endeavours  have  been  ufed  to  make  fome 
©f  ^hem,  and  that  with  tolerable  fuccefs.  They  are  firft 
clarified  with  lime-water  :  and,  when  boiled,  are  put  up  in 
barrels,  with  a  fugar-cane  in  the  middle,  to  make  them  purify 
themfelves.  After  twenty  days,  a  quantity  of  coarfe  earth 
is  thrown  in,  to  make  them  cait  the  remainder  of  their  fyrup, 
aad  fit  them  to  be  returned  into  a  crude  fugar.  The  Dutch 
and  German  refiners  firlt  taught  the  ifianders  how  to  turn 
their  treacle  into  fufifar. 

The  fecoad  fyrup  is  wrought  fomewhat  differently  :  after 
the  copper  it  is  to  be  boiled  in  is  half  full,  ei?ht  or  ten 
quarts  of  lime-water  are  caft  in ;  it  ii  then  boUed  with  a 
bri/k  fire,  and  carefully  fcummed ;  fome  add  a  ley,  and  others 
■one.    F.  Labat  takes  the  forxner  xsetfaod  to  be  the  better. 


though  it  requires  more  trouble  and  attention*  This  fugar 
may  be  earthed  alone,  or  at  lead  with  the  heads  of  loaves, 
the  dried  tops,  and  fuch  other  kinds  of  fugars  as  may  not 
be  mixed  with  the  true  earthed  fugar,  nor  yet  with  the  crude 
fugar. 

For  the  third  fyrup,  after  boiling  and  fcummrng  it  as  the 
former,  they  put  it  inftantly  into  coolers,  the  bottoms  of 
which  are  covered  half  an  inch  thick  with  white  fugar,  very 
dry  and  well  pounded  ;  and  the  whole  is  well  ftirred  to  in- 
corporate the  two  together.  This  done,  they  Hrew  the 
furface  over  with  the  fame  pounded  fugar,  to  the  thicknefs 
of  one-fifth  of  an  inch,,  this  affiding  the  fugar  in  forming  m 
grain.  When  fettled,  and  the  cruii  gathered  at  the  top,  a 
hole  is  made  in  the  cruft  five  or  ^x  inches  in  diameter. 

By  this  aperture  thfey  fill  the  cooler  with  a  new  fyrnp, 
poured  gently  in,  which  infenfibly  raifes  up  the  former  cruii. 
When  all  the  fyrups  are  boiled,  and  the  cooler  is  full,  they 
break  all  the  crufts ;  and,  after  mixing  them  well,  put  them 
up  in  forms  or  moulds. 

The  reft  is  performed  in  the  fame  manner  as  for  the 
earthed  fugar,  from  which  it  only  differs  in  that  it  faUs  ibcit 
of  its  glofs  and  brightnefs;  being,  in  reality,  fometimei 
whiter  and  finer,  though  of  a  flatter  and  duller  white.  For 
the  ufe  and  management  of  the  fyrup  of  fugar,  fee  Refimt^ 
^  Sugar. 

Sugar,  Refined.  Crude  fugar,  ftrained  fugar,  and  the 
heads  or  tops  of  loaves  that  have  not  whitened  well,  are  the 
balls,  or  ground,  of  this  fugar.     See  Refining  of  Sugar. 

Sugar,  Royal,  The  bafis  of  this  fort  ought  to  be  the 
pureft  refined  fugar  to  be  found.  This  they  meh  with  a 
weak  lime-water ;  and,  femetimes,  to  make  it  the  whiter,  and 
prevent  the  lime  from  reddening  it,  they  ufe  alum-water. 
This  they  clarify  three  times,  and  pafs  as  often  through  a 
clofe  clodi,  ufing  the  very  beft  earth.  When  prepared  with 
thefe  precautions  it  is  whiter  than  fhow,  and  fo  tranfparent, 
that  we  iee  a  finger  touching  tt»  even  through  the  thickeft 
part  of  the  loaf. 

The  curious  in  the  whole  art  of  furar-making,  or  the 
reducing  vegetal^  juices  to  what  we  call  fugar,  by  expref- 
fion,  decod^ion,  clarification,  graining,  claying,  and  cryftai- 
lization,  will  find  farther  accounts  and  dire^ions,  in  the 
feveral  proceffes  of  this  art,  in  Pifo's  Hift.  Ind. ;  in  Angelus 
Sala's  Saccharologia ;  in  Dr.  Blare's  Treatife  on  Sugars ; 
in  Sir  Hans  Sloane's  Hiitory  of  Jamaica  ;  Baker's  Effay, 
above  cited ;  and  Edwards's  Hittory  of  the  Weft  Indies, 
vol.  ii.  There  are  alfo  £?veral  valuable  papers  an  thefie  £ub- 
je^s  in  the  Philofophical  Tranfa^ons. 

Sugar,  Refining  of  is  the  art  of  purifying  fugar,  and  of 
giving  .it  a  fuperior  degree  of  whitenefs  and  foUdity.  The 
excellence  of  mufcovado  fugars,  or  fuch  as  have  not  beca 
refined  by  the  planter,  but  are  fent  home  in  the  moft  crude 
ftate,  confifts  in  their  whitenefs,  dryneis  or  ireenefs,  dean- 
nefs  and  fharpncfs,  or  ftrength.  The  judicious  refiner  de- 
cides upon  thefe  ievcral  qualities  by  the  eye,  the  touch,  and 
the  tafte. 

The  firft  operation  in  the  procefs  of  refining  is  that  of 
clearing  the  pans  ;  previoufly  to  which  they  are  charged,  by- 
throwing  about  fix  quarts  of  frefti  bullock's  blood  (called 
fpice)  into  each  pan,  and  filling  it  with  lime-water  to  about 
half  the  height  from  the  bottom  to  the  part  in  which  the 
brace  is  fixed  ;  and  when  thefe  are  well  dirred  together,  ibe 
pan  is  filled  to  the  brim  with  raw  fugar.  This  mafn,  with  R 
moderate  fire,  will  in  about  two  hours  be  brought  to 
the  verge  of  boiling  heat ;  but  it  (hould  not  be  allow^ed 
a^ually  to  boil ;  and  in  this  time  the  earthy  particles  cf  the 
fugar,  and  other  adventitious  impurities,  will  be  feparated. 
from  it  by  the  effe&  of  the  heat,  and  the  ckanfihg  quality 
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•f  the  fpice,  and  thrown  up  to  the  furface.     About  two  the  fag^ar,  draws  it  acroft  the  ftkk,  carr)rHi|r  awvf  «pbn  (fie 

quarts  of  fpice  are  added  to  each  pan,  within  the  firfl:  hour  end  of  his  thumb  as  OHich  of  the  fugar  as  wul  hang  upon  k  ; 

after  the  fires  are  lighted.     The  fcum  thus  produced,  which  he  then,  by  means  of  a  candle  placed  in  a  black  box,  called 

it  ufuaily  from  four  to  ten  inches  thick,  is  fit  to  be  taken  the  proof-box,  and  by  repeated  trials  (drawing  the  Cugar  to 

off,  when  the  furface  appears  black  and  dry,  and  not  greafy ;  a  thread   between  his  thumb  and  fore-finger)  determinet 

and  it  is  gently  removed  with  a  broad  fkimmer  into  a  port-  when  the  evaporation  is  complete ;  and  when  this  is  decided* 

able  tub,  and  conveyed  into  the  fcum-cifiem.     Having  done  the  fire  is  fmothered,  and  nearly  quenched.     The  hot  fugar- 

this,  the  panman  flirs  together  a  ladleful  of  fpice  (e,  gr.  liquor  is  then  removed  by  means  of  bafons  out  of  the  patn 

about  a  quart),  and  a  quantity  of  lime-water  (e.  gr*  one  or  into  coolers,  two  or  three  gallons  being  left  in  each  pan  to 

two  gallons,  as  thetrafe  may  require)  ;  and  pours  this  mix-  prevent  the  bottom  from  beings  fcorched ;  and  the  pans  are 

ture  into  each  pan.     When  the  fugar  is  agrain  brought  to  a  again  fupplied  with  a  quantity  of  liquor  for  the  next  eva- 

fcaldmi;  heat,  it  throws  up  a  fecona  fcum,  not  fo  fom  as  the  poration.     The  liquor  in  the  coolers  is  gently  ftirred  to 

£rit,  which  is  removed  as  before.     He  then  adds  a  frefh  prevent  a  cruft  from  forming  on  its  furface.     When  the 

quantity  of  fpice,  but  lefs  than  the  former,  and  repeats  this  fecond  quantity  is  brought  to  proof,  and  (kipped  off  into 

operation,  till  the  fugar  cafts  up  a  dean  milky  froth,  which  the  coolers,  the  pans  are  fupplied  with  a  fimilar  quantity  ; 

indicates  that  the  impurity  is  wholly  extraded.     The  liquor  and  while  this  is  boiling,  that  part  of  the  procefs  of  refining^ 

is  alfo  fometimes  examined  with  a  bright  filver  or  metal  called  granulation^  is  purfued.     For  this  purpofe  the  fugar 

fpoon,  that  any  remaining  foulnefs  may  be  difcovered.    In  is  difturbed  in  the  coolers  by  an  inftrument  called  an  oar^ 

the  making  of  double  loaves,  powder  loavea,  or  very  fine  and  refembling  the  oar  of  a  boat :  the  violent  motion  thut 

fircfle  loaves,  it  is  ufual  to  heighten  the  natural  colour  of  continued  for  feveral  minutes,  ferves  to  deftroy  the  vifcouf- 

the  fugar  by  the  addition  of  a  little  blue.     For  this  pur*  nefs  of  the  fugar,  and  to  complete  the  |;ranulation.     Upon 

pofe,  when  the  pans  are  almofl;  clear,  the  quantity  of  about  this  operation  much  of  the  beauty  and  luccefs  of  the  manu- 

fix  pennyweights  troy  of  the  fineft  indigo,  finely  powdered  fa^ure  depend  ;  for  if  the  fugars  are  not  ftirred  enough, 

and  fihered  dirough  a  piece  of  woollen  or  blanketing  in  a  the  grain  of  the  refined  fugar  will  be  large  and  loofe,  and  its 

baf  )n  of  frefli  water,  and  well  ftirred  together  in  a  bafbn,  is  colour  not  fufficiently  white  ;  but  if  it  be  ftirred  too  muchf 

thrown  into  each  pan.     The  fugar  being  once  raifed  in  the  the  grains  will  be  broken,  the  fugar  will  be  difunited  in  its 

pan  after  this  infufion,  the  grofler  particles  of  the  colour  parts,  and  though  clofe  and  fmooth,  virithout  luftre ;  and  it 

arc  taken  off  in  the  laft  fcum,  and  the  remainder  is  incor-  wiU  lofe  confiderably  of  its  due  weight.     When  the  third 

porated  with  the  fugar  in  the  pan.  ikipping  is  boiled,  and  the  coolers  fufiBciently  ftirred,  the 

The  panman  having  brought  the  fugar  to  the  cleaneft  contents  of  the  pans  are  removed  to  the  coolers,  as  befoie  ; 

ftate,  prepares  to  Jkif  it  off ^  or  to  (hift  it  from  one  vefi'el  to  and  thus  the  firft  ftage  of  boiling  for  the  day  is  completed* 

another :  this  is  done  by  means  of  a  wooden  gutter  laid  The  courfe  of  the  other  two  filling  is  preciiHy  the  fame, 

along  the  parts,  and  opening  into  the  clarifying  ciftem.  The  next  operation  in  refining  is  condufted  in  that  part 

Over  this  ciftem,  upon  large  iron  bars,  is  fixed  an  oblong  of  the  ground-floer  of  a  fugar-houfe,  which  is  denominated 

bafket,  about  fixteen  inches  deep,  in  which  a  large  thick  thtfiU-boiUej  becaufe  all  the  upper  floors  of  the  houfe  are  to 

blanket  is  faftened ;  and  through  this  blanket  and  baiket  the  be  nlled  mm  this  ;  and  this  operation  confifts  in  JiHing  the 

fugar  liquid  pal!es  out  of  the  gutter ;  and  to  the  mafs  a  moulds  with  the  three  fkipplngs  contained  in  the  coolers, 

quantity  of  fyrup  is  ufuaily  added.     Having  meafured  the  The  moulds,  in  the  form  of  inverted  cones,  -  previoufiy  pre- 

<quantity  of  liquid  in  the  ciflem  with  a  rod  graduated  by  pared  by  foaking  and  wafhing  them,  and  ftopping  tiieir 

inches,  the  panman  pumps  back  into  the  pans  either  the  apertures  vnth  wet  Imen  rags,  are  placed  fide  by  fide,  and 

£xth  or  ninth  part  of  the  whole,  as  he  is  dire^ed  by  the  in'rows  two  or  three  deep  :  their  number  is  to  fuffice  for  the 

fupervifor  or  boiler ;  and  the  pans  are  all  fupplied  together  by  quantity  of  liquor  in  the  coolers,  whidi  is  eftimated  by  the 

means  of  a  trough.     When  this  is  done,  the  fire  is  ftirred  up  number  of  bafons  which  were  fkipped  off  from  the  pans  ; 

to  a  confiderable  degree  of  fiereenefs ;  and  then  commences  a  and  they  are  propped  up  by  other  moulds  (commonly  fuch 

new  operation,  vis«  rv/i^/ilmi.     In  this  part  of  the  procefs  as  are  broken)  placed  with  the  broad  end  downwards,  in 

(the  day's  work  being  divided  into  three  fillings),  the  panman  front  of  the  outward  rank,  by  way  of  abutment :  thefie  are 

pumps  into  the  pan  one-ninth  part  of  the  quantity  in  the  called  Jlayers.     The  fugar,  being  previoufiy  ftirred  in  the 

cittern,  which  in  a  few  feconds  begins  to  boil,  and  muft  be  coolers,  in  order  thoroughly  to  mix  each  flapping,  is  ladled 

continued  tn  a  boiling  ftate,  but  not  virith  too  intenfe  a  fire ;  out  of  the  coolers  in  fuccemon,  and  not  all  at  once,  (unleft 

mnd  to  prevent  the  fugar  from  boiling  up  to  the  furface  of  the  fillings  are  (mail,  in  loaves,  and  always  in  lumps,)  into 

€lie  pan,  or  from  boiling  over,  he  cafts  a  fmall  quantity  ( vfs.  bafons  conveniently  fituated  ;  and  tliefe  are  carried  into  the 

a.  piece  as  large  as  a  nutmeg  or  walnut,  as  the  cafe  may  re-  fill-houfe,  where  as  much  of  the  fugar  is  poured  into  each 

quire)  of  butter  or  greafe  into  the  boiling  liquor.     Here  it  is  mould  as  will  fill  about  one-third  of  its  capacity  ;  die  fame 

'to  be  obferved,  that  fugar  fhould  boil  low  in  the  pan,  and  yet  quantity  is  again  poured  into  each ;  and  at  the  third  time 

not  too  ft  at,  like  water ;  for  by  rifing  hollow  from  the  bottom,  Uiey  are  filled  to  the  brim. 

the  neceffary  evaporation  is  retarded,  and  the  fugar  is  ex-  The  moulds  being  filled,  the  next  operation,  which  ia  that 

pofed  to  the  a^on  of  the  fire  for  a  longer  time  than  it  ought  of  ftirring  the  fugar  in  them,  is  cauled  bauUngy  and  is  de- 

'to  be.      In  a  fpace  of  time  firom  twelve  to  thirty  minutes,  figned  to  prevent  an  adhefion  to  the  mould,  and  to  lay  the' 

Che  evaporation  will  have  produced  its  effed,  and  the  fugar  grain  of  the  mafs  even  and  regrular  throueh  all  its  parts.     In 

aurqmre  the  requifite  degree  of  vifcoufnefs.     The  ftate  will  this  bufinefs  each  man  takes  a  tool,  ma&  of  wainfcot,  and 

l>e  indicated  by  various  circumftances ;  as  by  the  bubbles  called  a  knife,  and  in  fize  proportioned  to  that  of  the  mould 

dra^^n^  heavily  oyer  the  furface  of  the  boiling  mafs,  and  to  be  ftirred ;  with  this  tool,  keeping  his  hand  over  the  centre 

l>y  tbe  clammy  hquid  falling  in  ropes  from  the  proof-ftick ;  of  the  mould,  he  fcrapes  the  fugar  firom  its  fides  by  fuccef* 

but  principally  by  that  teft  which  is  called  tht  proof.     For  five  ftrokes  downwards,  carried  all  round  ;  and  when  two 

«liis   purpofe  the  boiler  draws  the  ftick  out  of^the  boiling  revolutions  are  performed,  the  fugar  is  allowed  to  reft  fome 

liquid  with  his  right  hand,  and  phcing  hit  left  thumb  upon  mmutesy  until  it  has  acquired  fome  firmneff.    Tbtt  moulds, 
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beniff  ftirred  rovnd  three  or  fonr  times,  according  to  the 
diredion  of  the  boiler,  are  no  more  difturbed  till  they  are 
pulled  up. 

The  procefs  already  defcribed  relates  to  fugar  once  refined^ 
called  fingle  loaves :  double  loaves  are  ufually  cleared  with 
the  whites  of  ^%g^  inftead  of  fpice,  (two  hundred  of  which 
are  neceffary  to  each  pan,)  and  with  frefh  water  inftead  of 
lime-water.  With  refpe£t  to  the  proof,  one  rule  only  can 
be  laid  down ;  vi%,  the  fugar  muft  be  boiled  higher  as  the 
moulds  which  contain  it  are  increafed  in  iize. 

The  order  of  refining  is  uniformly  this :  to  begin  the 
firft  day  with  the  fined  fugar  intended  to  be  wrought,  and 
to  proceed  daily  with  fugar  of  a  lower  quality,  and  of 
courfe  to  begin  with  fmall  loaf-moulds,  and  to  ufe  larger 
moulds  progrefiively  ;  fo  that  the  brownifh  fugar  will  be  put 
into  large  lump-moulds  $  for  this  fugar  works  beft  in  large, 
mailes,  and  it  is  likewife  more  in  demand  in  England  than 
the  finer  kind.  The  ufe  of  this  diftribution  of  a  refining  is 
to  enable  the  boiler  to  make  a  more  advantageous  difpofition 
of  his  fyrups  and  fcums.  The  order  of  the  firii  twelve 
days  is  ufually  as  follows  :  firii  day,  double  loaves ;  fecond 
4nd  third  days,  powder  loaves  ;  fourth,  fifth,  and  fixth, 
fingle  loaves  \  feventh,  Pruffian  lumps ;  eighth,  Canary, 
or  pattern  lumps ;  ninth,  tenth,  eleventh,  and  twelfth  days, 
large  lumps.  To  thefe  twelve  days  are  added  four  or  nve 
more,  in  a  part  of  the  procefs  called  hajlard-boiling ;  and 
thefe  fixteen  or  feventeen  days  conftitute  a  complete  feries, 
denominated  a  complement,  or  refining. 

From  this  digrefiion  let  us  now  return  to  the  fiU-houfe  ; 
where  the  fecond  and  third  fillings  having  been  boiled  off, 
and  pafied  from  the  coolers  into  the  moulds,  in  the  manner 
already  defcribed,  the  panman  proceeds  to  make  over  the 
fcum  which  was  taken  off  the  pans  in  the  morning,  in  order 
to  extrad  the  remaining  fugar  from  it ;  the  method  of  doing 
this  will  be  hereafter  explained.  When  it  .is  finifhed,  the 
pans  are  loaded  for  the  work  of  the  following  day.  In  the 
evening,  when  the  new-made  goods  are  cool,  and  fit  for  re- 
moval without  damage,  they  are  pulled  up  into  that  floor 
of  the  houfe  which  is  beft  liiited  for  receiving  them,  and 
where  a  proper  number  of  well-forted  pots  are  placed  in 
ranks  for  this  purpofe.  The  up-ftairs  man  plucks  out  from 
the  point  of  every  one  the  ftopper  or  rag ;  and  pricks  them 
in  the  point  with  an  awl,  the  fize  of  wmch  is  proportioned 
to  tlie  mould ;  and  they  are  then  fet  upon  the  pots. 

The  contents  of  the  moulds,  cleared  by  the  preceding 
Operations  of  their  earthy  particles  and  water,  confiil  of  the 
vegetable  fait,  and  an  oily  matter,  now  called  fyrupy  but 
which,  after  the  final  extra6^ion  of  the  falts,  will  be  called 
melajfes.  For  the  feparation  of  thefe  there  is  required  a 
feries  of  operations,  which  may  be  diftinguifhed  by  the  name 
oijilttring^  or  draining.  In  twenty-four  hours  after  the 
loaves  have  been  placed  upon  the  pots,  the  quantity  of 
fyrup  which  will  nave  exuded  from  the  aperture  of  each, 
will  fill  more  than  half  of  the  pot  on  which  it  ftands. 
When  the  ftate  of  the  loaves  has  been  examined,  by  drawing 
one  or  two  loaves  of  each  filling  out  of  their  moulds,  if  the 
fyrups  are  not  in  a  digefting  nate,  they  are  left  unclayed 
for  two  or  three  days  longer,  and  the  warmth  of  the  room 
in  which  they  (land  is  fomewhat  increafed ;  but  if  they  ma- 
nifeft  a  proper  appearance,  they  are  prepared  for  receiving 
the  firft  clay,  which  is  laid  on  either  the  next  or  the  third 
day.  The  green  new-made  loaves  are  judged  to  bear  a 
Wealthy  and  promifing  appearance,  when  the  fyrups  have 
quitted  the  broad  part  of  the  loaf,  and  are  evenly  drawn  to- 
|rether ;  and  when  the  whole  furface  has  a  compa^i  and 
imooth  appearance,  they  ar«  fit  to  receive  clay.    When  the 


fyrup  hath  fcarcely  defcended  from  the  top  or  face  of  the 
cone ;  when  the  head,  i.  e>  the  narrow  and  moifc  end,  is  not 
evenly  drawn  off  to  a  line  ;  it  is  concluded  that  the  fugar  is 
over-boiled,  or  of  an  ill  quality  ;  the  fyrups  are*  not  in  a 
ftate  of  digeftion ;  and  time  is  given,  and  beat  added,  to 
make  them  fit  to  receive  the  clay.  On  the  other  hand,  if 
the  moifture  is  (hrunk  and  fettled,  and  of  a  pale  colour  jufl 
round  the  apex  of  the  cone,  there  is  reafon  to  apprehend 
that  the  fugar  is  under-boiled,  or/  too  free  ;  in  which  cafe 
the  furface  or  coat  will  appear  loofe,  and  want  that  fmooth- 
nefs  which  the  well-boiled  loaves  exhibit.  When  this  is  the 
cafe,  they  muft  be  lightly  clayed,  and  care  muff  he  taken 
that  the  clay  be  not  too  thin  or  wet.  Before  the  clay  is 
laid  on,  the  thin  cruft,  which  had  been  formed  round  the 
edge  of  the  mould  bv  the  motion  of  the  hauling  knife,  is 
fcraped  from  each  loaf  into  the  receiving  box,  and  by 
prefling  the  face  of  the  loaf  with  that  part  of  the  hand 
which  is  neareft  the  wrift,  a  fmall  concavity  is  made  for  re- 
ceiving the  firft  clay,  as  well  as  a  proper  folidity  to  the  bed 
on  which  it  is  intended  to  reft. 

The  firft  or  green  fyrup  is  now  taken  away,  and  poured 
into  large  earthen  jars,  called  gathering-foU  ;  and  the  empty 
pots  are  returned  to  receive  the  moulds  which  had  been  taken 
from  them.  When  they  are  returned  to  their  proper  places, 
a  fmall  ladleful  of  wet  clay  is  poured  on  the  face  of  each 
loaf.  This  fiirft  or  green  clay  dries  up  in  five  or  fix  days, 
and  forms  a  cake,  which  is  taken  off,  and  laid  by  for  fu- 
ture ufe.  When  the  clay  is  removed,  the  whole  furface  of 
the  loaf  will  be  found  to  have  fhrunk  under  it,  and  the  loaf 
is  become  concave  in  the  middle.  With  a  tool,  called  a 
bottotmng'trowel,  the  fugar  which  adheres  to  the  fides  of  the 
mould  is  cut  away  by  a  horizontal  movement :  and  a  iinall 
quantity  of  fcrapings,  or  of  lumps  broken  down  for  this 
purpofe,  is  added  to  the  loofe  fugar  which  the  trowel  had 
cut ;  and  they  are  preffed  down  together  on  the  furface,  till 
the  whole  has  been  brought  to  a  good  level,  and  to  a  mode- 
rate degree  of  firmnefs  for  bearing  the  next  clay. 

On  the  following  day  the  loaves  are  clayed  a  fecond  time  ; 
and  when  this  clay  is  dry,  it  is  removed,)like  the  former ; 
and  each  loaf  is  drawn  out  of  its  mould,  and  carefidly  exa- 
mined ;  and  this  part  of  the  procefs  is  called  overfeeing. 
Double  loaves,  fine  powder  loaves,  and  fine  fingle  loaves, 
will  fometimes,  under  this  clay,  be  found  mai%  L  e.  the 
rednefs  or  brownnefs  will  have  quitted  the  loaf,  and  the  head, 
though  ftill  moift,  will  appear  perfedly  free  from  difco- 
loration.  The  workman,  however,  in  order  to  be  farther 
fatisfied,  cuts  off  the  heads  of  two  or  tluree  loaves  with  the 
trowel ;  and  if  he  is  fatisfied,  thefe  loaves  are  to  be  clayed 
no  more ;  but  he  proceeds  to  the  operation  of  hru/hing-^^ 
Let  of  fcraping  off  the  irregularities  and  impurities  occafioned 
by  the  contaa  with  the  clay  with  an  iron  tool,  called  a 
bru/hing'booh  ;  and  with  one  corner  of  this  a  number  or  let- 
ter is  Icratcked  upon  the  level  face  of  the  loaf.  To  thofe 
loaves  which  are  not  found  neat,  the  workman  gives  a  third 
clay ;  which  is  ufually  laid  on  in  a  thinner  TaaX%  than  the 
former.  If  his  loaves  are  not  yet  quite  finifhed,  he  puts  a 
little  frefh  moifture  on  the  back  of  the  overfeen  day,  and 
thus  effects  his  purpofe. 

The  loaves  being  now  rendered  neat,  and  bruftiedoff,  tnuft 
ftand  fome  days  in  the  moulds  to  acquire^/iff,  or  that  ftony 
hardnefs  of  furface,  which  will  enable  them  to  ftand  firm, 
when  they  are  turned  down  out  of  the  moulds  ;  and  during 
this  time  they  are  once  or  twice  loofened  in  the  moulds  by  a 
gentle  blow  on  a  ftool,  or  againft  a  poft ;  and  thus  the  coats 
are  improved  by  preventing  adhefion  to  the  moulds,  and  fa* 
cilitating  the  precipitation  of  the  remaining  moifture.    The 

windows 
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Endows  are  opened  to  let  in  air,  if  the  weather  be  dry ; 
and  the  points  or  nofes  are  alfo  examined,  which  will  fome- 
times  melt  away,  whilft  the  above  operation  is  effe6ling. 
When  thefe  fymptoms  appear,  the  workman  proceeds  to 
turn  down  his  loaves,  by  taking  the  moulds  from  the  pots, 
covering  the  floor  with  dear  brown  paper,  and  turning  each 
loaf  down  with  its  mould  over  it.  They  are  ufualiy  turned 
down  either  upon  the  ftove-head,  or  in  fome  warm  place, 
becaufe  by  being  left  uncovered,  and  expofed  to  the  a6iion 
of  cold- air,  the  moifture  remaining  in  the  head  will  not  de- 
fcend  into  the  body  of  the  loaf,  and  be  equally  difperfed  ; 
but  remaining  in  the  head,  would  fpeil  and  disfigure  the 
loaf ;  partly  by  the  fyrup's  coagulating,  and  becommg  unfit 
to  defcend  between  the  fine  interftices  of  the  concrete  body, 
and  partly  from  the  aftri£iion  of  the  folid  particles.  With 
thefe  precautions,  in  twenty-four  hours  the  moifture  is  ap- 
parently difperfed,  and  the  cone  alFumes  throughout  an  uni- 
form appearance.  The  loaves  are  then  taken  off  the  floor, 
feparately  examined,  and  cleared  of  any  difcoloured  fpecks 
"With  a  fmall  knife ;  and  are  either  papered  and  fet  in  the 
ftove,  or  elfe  are  placed  in  the  ftove  without  paper,  as  the 
cafe  may  require.  If  any  of  them  have  ftill  a  remaining 
jellownefs  in  the  head,  the  point  is  cut  off,  and  they  are  then 
called  J^uloaves.  They  remain  in  the  dove  five,  fix,  or 
feven  days,  till  they  are  entirely  dry,  and  are  then  fit  for 
fale  and  ufe.  The  management  above  flairs  in  the  courfe  of 
this  one  day's  work  is  nearly  the  fame,  whether  the  fugar 
be  fine  or  coarfe.  i  < 

Brown  fugars,  wrought  in  large  moulds,  require  more 
clay  than  fine  fugars  in  fmall  moulds :  nor  is  it  neceffary 
that  lumps  fhould  be  made  neat ;  but  it  is  the  conftant  prac- 
tice to  cut  off  the  wet  head  from  every  lump,  fo  as  to  leave 
BO  remaining  rednefs ;  thefe  wet  tips,  called  lump-beiU^ngSi 
are  received  into  a  large  mould,  and  placed  upon  a  pot  to 
drain,  and  when  dry,  are  melted  for  making  double  loaves,  or 
for  improving  powder  loaves  ;  or  elfe  they  are  bruifed  and 
mixed  vrith  bruihings  to  bottom-up^  i.  e.  to  defend  the  face  of 
loaves,  or  other  goods,  before  they  receive  clay.  Large 
lumps  frequently  need  claying  four  times.  And  it  may  be 
obferved  in  general,  that  fugars  of  every  kind  require  more 
heat  to  bring  them  forward,  as  they  fink  in  quality. 

The  materials  for  double-loaf  boiling  are  made  from  re- 
fined fugar,  and  frequently  from  loaves  or  lumps  bought  for 
that  purpofe.  But  thofe  who  are  moft  curious  in  this  fabric, 
chufe  to  make  lumps  for  this  purpofe,  which  are  called 
meber* :  they  are  low  boiled,  and  ftirred  but  little  (thoueh 
fome  boilers  ftir  them  much],  in  order  to  preferve  the 
itrength  of  the  fugar  unimpaired.  Fine  double  loaves  are 
kept  in  a  room  of  the  temperature  of  a  common  parlour  ; 
a  little  warmth  is  fufficient  for  powder  loaves,  and  fine^fingle 
loaves ;  inferior  loaves,  and  lumps  of  a  middling  quality, 
require  warmth ;  but  the  browneff  lumps  and  hajiards  thrive 
in  a  glowing  heat.  Every  fort  of  refined  fugar  will  bear 
and  require  more  heat  in  proportion  as  it  is  higher  boiled  ; 
for  the  brown  fyrupy  matter  will  not  quit  the  denfer,  unlefs 
it  be  kept  in  a  fluid  (late  ;  and  this  can  only  be  effe6led  by 
the  a^ion  of  heat ;  and,  moreover,  the  fluid -parts  of  high- 
boiled  goods  muff  be  more  vifcous  than  thofe  of  goods  which 
have  been  lets  bound  up  by  fire. 

The  fyrups,  which  are  difcharged  from  refined  fugar 
durinff  the  operation  of  drainiag,  exceed  in  bulk  and  weight 
the  whole  quantity  of  loaf  or  lump  fugar,  and  are,  there- 
fore, of  great  importance  in  this  manufadory ;  and  upon 
the  proper  management  of  them  much  of  its  fuccefs  de- 
pends. It  will  be  proper,  therefore,  to  purfue  the  enquiry 
relating  to  the  ufe  of  fyrnps,  .produced  from  a  day's  work 
af  fugar  once  refined  to  loaves.    When  the  loaves  are  pre- 


pared  to  receive  ^he  firft  clay,  the  fyrup  is  coUeded  int^ 
gathering- pots,  each  of  which  contains  from  50  to  60  pounds 
of  fyrup  ;  this  ib  called  green  fyrup,  on  account  of  the  new 
or  green  ftate  of  the  loaves  from  which  it  runs ;  and  the 
quantity  of  it  is  ufualiy  about  15  gathering-pots  from  each 
pan  of  goods.  The  next  fyrup,  called  fecond  runningSf  is 
commonly  colle6led  when  the  fecond  clay  is  removed,  and 
amounts  in  quantity  to  about  eight  gathering-pots  fer 
pan.  The  third  and  laft  colledlion  is  made  after  the 
moulds  are  finally  removed  from  the  pots  ;  it  is  called 
drippingsy  and  is  about  five  gathering-pots  per  pan.  How- 
ever, fome  workmen  colledl  their  fyrups  oftener  than 
thrice.  The  fyfups  of  every  kind  of  refined  fugar  increafe 
in  finenefs  and  value,  the  later  they  exude  from  the  moulds* 
As  ioT  the  appropriation  of  them,  the  green  or  low  fyrups 
are  boiled  away  on  the  days  next  after  the  conclufion  of  re- 
fining :  they  are  taken  into  the  pans  without  the  additibn 
of  any  fugar,  and  after  a  fufiBcient  evaporation  are  poured 
into  large  moulds ;  and  under  the  name  of  bafiard  fugar» 
form  a  principal  article  in  the  fugar-trade.  The  finer  fy- 
rups are  all  incorporated  with  fugar,  and  a  proportion  of 
them  is  daily  brought  down  through  the  fyrup-pipes  into 
the  ciftem,  at  the  fame  time  in  which  the  fugar  is  firft 
ikipped  from  the  pans ;  the  fyrup-pipe  difckarging  its  con- 
tents into  the  clarifying  bafket,  fo  that  the  fyrup,  as  well 
as  the  fugar,  pafTes  through  the  blanket ;  and  it  is  pumped 
back  from  the  ciffern  into  the  pans. 

The  following  eftimates  exhibit  the  quantity  of  fyrup 
that  may  be  allowed  {csterts  parUnu)  to  a  given  quantity  of 
fugar ;  vis.  for  double  loaves,  {1%  gathering-pots  per  pan  ; 
for  powder  loaves,  10  ditto;  for  fine  fingle  loaves,  15  ditto; 
for  middling^loaves,  20  ditto ;  for  brown  fingle  loaves,  and 
Canary  lumps,  25  ditto ;  for  lumps,  30  or  40  ditto. 

With  the  neceffary  allowances  for  particular  circum- 
(lanccs,  the  feveral  forts  of  fyrups  may  be  duly  appro- 
priated in  the  following  manner.  Green  fyrups  of  every 
kind  may  be  mixed  with  raw  fugar,  or  applied  to  the 
making  of  goods,  two  degrees  in  quality  lower  than  thofe 
from  which  thefe  fyrups  were  produced.  Second  runnings 
of  every  kind  are  fit  to  be  incorporated  with  goods  one 
degree  below  thofe  from  which  they  were  produced.  Drip- 
pings may  be  ufed  with  raw  fugar,  or  with  other  proper 
materials,  in  making  the  fame  kmd  of  goods  from  which 
they  had  been  fupplied.  In  other  words,  the  green  fyrup 
of  double  loaves  would  be  ufed  in  making  fingle  loaves  ; 
the  fecond  runnings  would  go  into  the  compofition  of  pow- 
der loaves ;  and  the  drippings  would  enter  into  the  fubftance 
of  other  double  loaves.  Again,  the  green  fyrup  of  large 
lumps  would  be  boiled  off  in  hq^ds;  the  fecond  running 
would  make  pieces;  and  the  dripping,  added  to  proper 
fugar,  would  be  united  therewith  in  the  produdlion  of  other 
lumps. 

Pieces  are  a  better  kind  of  baftards,  which  are  either 
boiled  from  fyrups  that  are  too  good  to  make  baftards,  or 
are  made  of  fuch  fyrups,  and  a  fmall  portion  of  cheap 
and  bad  fugar,  which  is  too  poor  to  make  lumps.  In  the 
latter  cafe,  they  are  called  fugar-pieces ;  but  in  either,  all 
the  fyrup  that  comes  from  them  is  boiled  again,  either  to 
make  baftards  or  other  pieces,  according  to  its  goodnefs  j 
whereas  the  fyrup  that  runs  from  baftards  is  always  coh- 
fidered  as  a  caput  mortuum,  and  no  efforts  are  made  to 
obtain  any  fugar  from  it,  but  it  is  put  into  cafks,  and  fold 
under  the  denomination  of  melaffes.  It  is^  therefore,  worth 
the  boiler's  attention  to  keep  all  the  weight  of  fugar  pof- 
fible  in  his  bafl;ards ;  and  for  this  purpofe  he  boils  them  as 
high  as  he  may  venture,  without  incurring  the  danger  of  mak- 
ing ftopped  baftards,  f.  e,  baftards  from  which  the  melaffes 
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will  not  ran  |  which  nay  be  owmg  either  to  the  ill  quality 
of  the  materials,  or  to  overboiliii^.  But  as  the  fyrup  of 
pieces  is  to  be  boiled  again,  a  good  workman  never  exhaufts 
it  by  overboiling.  The  materials  of  which  baftards  and 
pieces  are  compofed,  not  abounding  with  falts  like  thofe 
already  treated  of,  have  not  an  equal  difpofition  to  con- 
crete; and,  therefore,  it  is  found  neceft'ary  to  give  them 
ibme  aid,  in  order  to  effed  the  neoeifary  granulation :  this 
is  done  by  taking ^am  (which  we  (hall  prefently  explain) 
into  the  coolers.  Thefe  inferior  productions  are  ftirred, 
neither  in  the  coolers  nor  in  the  moulds,  any  more  than 
by  a  fmall  movement  round  the  coolers,  with  an  iron  fcraptr, 
juft  fufficient  to  incorporate  the  grain  with  the  hot  fluid 
nafs. 

In  order  tP  illuftrate  the  formation  of  this  grain,  we  may 
obferve,  that  the  ilrong  particles  of  fugar,  which  are  ca- 
pable of  concretion,  have  evidently  a  greater  degree  of  den- 
iity  than  the  oily  or  aqueous.  When  the  hot  fluid  is  poured 
into  a  baftard  or  piece  mould,  thefe  denfer  particles  defcend, 
and  would  pafs  into  the  pots  if  there  were  any  paflage  for 
them ;  but  the  ftopper  is  not  taken  out  of  the  moulds  of 
thefe  goods  until  five,  fix,  feven,  or  eight  days  after  they 
have  been  pulled  up ;  for  they  want  time  to  harden,  and 
cannot  fafely  be  left  unftopped.     Having  reached  the  lower 

Sart  of ,  the  mould,  they  are  formed  into  fmall  itony  fub- 
ances  of  the  nature  of  candy,  and  when  the  ftoppers  are 
withdrawn,  thefe  fmall  ftones  remain  near  the  point  of  the 
mould,  and  form  what  is  properly  called  bqfiardgr£ttn» 

Baftards  and  pieces  are  ufuaily  clayed  but  twice,  and 
when  dry  enough,  are  knocked  out  of  the  moulds,  their 
wet  heads  being  cut  off  into  a  large  mould  placed  to  re» 
ceive  them»  and  they  are  called  hafigrd-heMRnx^  or  Jmear^ 
in  another  mould  is  preferved  the  grain,  which  ufuaily  forms 
a  ftratum  about  two  inches  broad,  beginning  about  four 
inches  from  the  point  of  the  mould.  The  baftards  and 
pieces  are  then  put  into  the  ftpve,  and  in  five,  fix,  or  feven 
days,  will  be  found  dry  enough ;  for  they  mull  not,  like 
lumps  and  loaves^  be  rendered  perfedily  dry.  They  are 
then  taken  out  and  piled  in  a  room,  as  near  tlie  mill  as  pof- 
fible,  and  ground  all  together }  or  the  brown  tip  is  cut  off, 
and  the  other  two  parts,  called  the  miiUie  and  facCf  are 
ground  together :  or  fometinies  the  baftard  or  piece  is  di> 
vided  into  three  parts,  which  are  ground  feparately,  and  fold 
at  different  prices. 

We  (hall  now  dofe  this  article  with  a  (hort  account  of 
the  method  of  making  over  fcmmiy  and  the  application  of 
their  produce.  The  refiner  extra6ts  from  the  fcum  of  his 
fugars,  every  particle  of  fugar  which  it  is  in  his  power  to 
obtain  ;  and  after  he  has  reduced  the  fcum  to  fuch  a  ftattf 
that  it  appears  tp  be  a  mere  earth,  refembling  garden  mould, 
he  fells  it  to  a  fcum-boiler,  who  again  tries  it  over  the  fire, 
and  extradls  a  fmall  quantity  of  fweet  liquor  out  of  it. 
The  fcum  of  fine  treble  or  double  loaves  is  often  put  into 
the  pans  again  without  any  procefs,  and  mixed  with  raw 
fmgar,  for  the  production  of  inferior  goods:  but,  in  general, 
the  fcum  of  each  day's  work  is  maoe  over  in  the  fame  day 
after  the  boiling  of  the  fugar  is  finiftied.  The  method  is 
this ;  the  panman,  having  put  about  three  quarts  of  fpice 
into  his  pan,  draws  lime-water  until  the  pan  be  four-fifths 
fuU  without  the  pan-brace;  to  this  he  adds  about  four 
tubs  of  the  fcum,  each  tub  containing  about  three-fourths 
of  a  hundred-weight.  Having  ftirred  the  liquor  well,  he 
makes  a  moderate  fire,  and  the  fcum  will  feparate  from  the 
fluid  and  float  upon  the  top  of  it :  with  a  fmall  iron  fcraper 
he  prevents  any  fouluefs  from  adhering  to  the  bottom  of 
the  pans ;  and  then  fuffers  the  fire  to  increafe,  and  the 
liquidt  upon  the  verge  of  bMtingi  ia  feen  through  the  open- 


ings of  the  dirty  furface*  Having  kept  it  fimmering  for 
feveral  hours,  and  having  provided  a  cooler  or  receiver, 
over  which  is  placed  a  ftrong  wooden  frame,  and  upon  this 
a  bafket,  to  which  a  coarfe  bag,  called  x3ti<t  fcum-hag%  is  fitted, 
he  pours  the  contents  of  his  pan  into  this  bafket  and  bag ; 
and  then  the  mouth  of  the  bag  is  drawn  up,  and  well 
twifted  together,  and  a  ftrong  board,  called  a  fatm^hoard^ 
is  laid  upon  the  bags,  with  feveral  weights  upon  the  board, 
to  prefs  down  the  fcum.  In  the  fpace  of  an  hour,  or  an 
hour  and  a  half,  the  bag  (hould  be  twifted  and  prefied  ;  and 
the  bquor,  which  oozes  plentifully  through  the  bag,  is 
ufuaily  taken  into  the  pans  the  next  morning :  its  thinnefs 
renders  it  ufeful  in  clearing  the  pans,  and  if  any  grofs 
matter  hath  paffed  through  the  bags,  it  is  drawn  off  with 
the  reft  of  the  fcum  of  the  fugar  when  cleared.  The  fcum, 
as  it  is  taken  from  the  pan,  is  calledyo/^um,  and  the  liquid 
matter  drawn  from  it  beaun  the  fame  appellation  ;  in  contra- 
diftindion  to  the  poor  meagre  Hquor  which  is  exprefted 
from  the  fame  fcum  when  they  are  made  over  a  fecond  time, 
by  an  operation  much  like  the  former.  After  preifing  and 
draining,  the  exhaufted  remains,  under  the  name  of  rMnfk 
fcumj  are  either  burnt  in  the  cockell,  or  delivered  to  the 
fcum-boiler  at  a  very  low  rate.  The  produce  of  over*made 
fcums  mnit  be  ufed  immediately,  or  it  muft  be  (hortened, 
i.  €>  boiled  thick  \  otherwife  it  will  turn  four  and  do  great 
harm  ;  for  acidity  is  a  conftant  enemy  and  deftroyer  of 
fuffar. 

The  liquor  drawn  from  thefe  fcums  is  commonly  ufed  is 
baftard  boiling,  or  in  the  browneft  lumps.  There  is  a  large 
proportion  of  the  fat  fcum  ufuaily  left  of  every  refining, 
to  be  made  over  during  the  baftard  boiling  :  it  is  common 
to  fet  by  the  firft  or  groffeft  fcum  for  this  purpofe,  and  to 
keep  feparate  the  finer  and  later  fcums,  which  are  made 
over  day  by  day  in  the  manner  already  defcribed :  the 
liquor  thus  obtained  from  the  fat  fcums,  hieing  full  of  fugar, 
is  very  ufeful  to  the  baftards,  fortifyinr  the  fyrupa,  and 
promoting  their  ftrength  and  adhefion.  The  editor  ia  in- 
debted for  the  materials  which  have  fupphed  this  article, 
and  thofe  on  the  manufadure  of  fugar-camdy,  and  the  con- 
ftru6tion  of  a  fugar-houfe,  to  the  kind  communication  of 
Mr.  Griffin,  an  eminent  fugar-refiner  in  London. 

Of  the  improvements  that  have  been  made  in  the  pro- 
ceffes  for  refining  of  furar,  we  (hall  give  an  account  ac- 
cording to  the  order  of  tinae  in  whidi  the  patents  were 
granted. 

In  Odober  1812,  Edward  Charles  Howard,  efq.  of 
Weftboum  Green,  in  the  county  of  Middlefex,  obtained  a 
patent,  the  fpecification  of  which  informs  us,  that  he  has 
eftabh(hed  and  adopted  the  following  operations.  In  the 
firft  inftance,  he  fubmits  raw  or  mufcovado  fugar  to  a  pri- 
mary operation,  by  well  mixing,  as  expeditiouily  as  poffible, 
the  laid  fugar  with  fuch  a  quantity  of  water  as  will,  at  the 
common  temperature  of  the  atmofphere,  bring  it  t«  a  magma 
of  the  confiftency  of  well-worked  mortar :  having  leit  it 
at  reft  for  the  fpace  of  an  hour  or  more,  he  heats  it  to  a 
moderate  temperature,  t.  g.  from  190°  to  100°  Fahr.^ 
which  is  moft  conveniently  effe^ed  in  a  vefl'el  furrounded  by 
boiling-water  or  fteam,  under  the  common  preffure  of  the 
atmofphere ;  he  then  adds  more  fugar,  or  a  thinner  magma* 
fo  as  to  render  the  mafs  imperfedtly  fluid,  and  filb  the 
moulds  with  it  from  the  water-bath ;  and  when  it  is  becone 
cold  in  the  moulds,  he  takes  the  ftopper  out  of  the  mould, 
and  fuffers  the  melaffes  to  drain  from  it.  When  the  drain- 
age is  completed,  he  pares  down  the  large  or  upper  fiirfaot 
of  the  lump,  loaf,  or  mafs  of  fugar  remaining  in  the  mould, 
with  any  fit  inftrument,  until  the  fugar  prefents  an  uniform 
appearance*    He  next  mixes  the  fugar  fo  pared  off  with 
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colli  water,  till  the  maarma  acquires  a  confifteocy*  which 
will  not  allow  it  to  readily  clofe  behind  the  flizar ;  and  then 
replaces  it,  in  that  condition,  upon  the  uniform  and  firm 
furface  before  prepared ;  and  as  foon  as  the  magma  becomes 
moderately  dry,  he  pours  upon  it,  with  the  interventbn  of 
t  float  or  fimilar  guard,  a  cold  faturated  folution  of  fine 
fugar  in  cold  water,  about  half  an  inch  deep  ;  or,  he  takes 
off  the  faid  magma  down  to  the  furface  of  the  lump,  loaf, 
or  mafs,  left  after  the  firil  paring,  and  remixes  the  fame 
with  water  to  a  thinner  coniiiiency  than  lafi-mentioned,  and 
again  replaces  it  as  aforefaid ;  and  he  repeats  the  faid  opera- 
tions by  this  magma,  or  with  a  cold  faturated  folution  of 
finer  (ugar  than  that  which  he  intends  to  refine,  according 
to  its  nature  or  quality.  He  farther  declares,  that  when 
the  fugar  proves  extremely  clofe-grained,  and  the  furface 
extremely  hard,  an  unfaturated  folution  of  fugar,  or  even 
water  itfelf,  may  be  poured  on  it,  without  running  in  :  but 
this  procefs  requires  too  much  nicety  for  general  pradice. 
When  the  fugar  proves  open-grained,  the  finer  the  fugar, 
made  into  magma,  is  ground,  the  better,  becaufe  the  moif- 
ture  is  thereby  prevented  from  defcending  too  faft.  or  ,un- 

Sually  into  the  loaf.     It  is  not  neceifary,  that  the  fugar 
ken  firom  the  furface  of  the  loaf  ihould  be  ufed  as  magma 
or  fyrup  upon  it. 

The  fit  time  for  terminating  this  primary  operation  is  af- 
eertained  either  by  drawing  from  time  to  time  one  of  the 
lumps,  loaves,  or  mafles  fo  prepared,  or  by  obferving  the 
greater  or  lefs  freedom  with  which  new  moifture  is  admitted, 
and  the  colour  of  the  melaffes  dripping  out.  It  is  farther 
declared,  that  it  is  moft  beneficial  in  condu6ling  this  procefs, 
to  leave  the  temperature  of  the  place  or  apartment  in 
which  the  moulds  are  placed,  previoufly  to  their  being 
Created  with  the  magma,  to  about  60S  and  again  to  raife 
the  fame  to  about  80®  or  90^  after  the  furface  of  the  leaf 
becomes  dry  for  the  laft  time.  It  will  be  neceifary,  in 
<very  cafe  of  the  percolation  of  melaffes  or  fyrup,  to  pierce, 
perforate,  or  break  the  dry  furface  of  the  mafs  of  fugar  in 
the  moulds,  when  it  is  become  fo  folid  or  iced  over  as  to 
prevent  the  accefs  or  efcape  of  the  air  into  or  out  of  the 
fugar,  and  thus  to  impede  or  prevent  the  flow  of  the  me- 
hMen  or  fyrup. 

This  primary  operation  being  finifhed,  the  operator  does 
in  the  ufual  manner  break  or  draw  out  the  lumps,  loaves, 
or  maffei:*  and  feparate  the  net  or  good  fugar  from  that 
which  retains  melaffes,  referving  this  latter  to  be  mixed  up 
i^th  raw  fugar,  for  a  fubfequent  preparatory  operation, 
fuch  as  has  been  already  defer ibed.  The  former  is  then  re- 
fined by  pouring  upon  it,  in  any  convenient  vefiel,  6  lbs. 
of  water  (boiling-hot)  to  every  5  lbs.  of  fugar,  dedu£iing 
about  6^  cent,  for  the  moiflure  previoufly  contained  in  it; 
and  having  infured  a  perfe6^  diffolution  of  the  fugar,  by 
ftirring,  the  impurities  are  allowed  to  fubfide,  and  then  the 
folution  is  drawn  off  from  the  faid  impurities  into  another 
dean  fuitable  veffel ;  and  in  order  farther  to  clarify  and 
feparate  impurities  and  colouring  matter,  the  ordinary  fin- 
ings are  added.  Thefe  finings  are  prepared  by  flaking  welU 
burned  linie  with  boiling  water,  fo  as  to  obtain  a  cream  of 
lime ;  to  this  is  added  about  an  equal  bulk  of  water,  and 
the  mixture  is  boiled  for  fome  minutes,  until  the  lime  afliimes 
the  appearance  of  fine  curd :  the  extraneous  matters  or 
lumps,  always  contained  in  lime,  are  feparated  by  wafhing 
over,  or,  as  the  chemifts  term  it,  by  the  pn^cefs  of  elutri- 
ation  ;  and  that  this  may  be  done  e^f^ually,  the  lime  and 
liquor  fo  waHied  over,  are  made  to  pafs  through  as  fine  a 
fieve  as  will  admit  the  paiia^  of  the  finefl  curds.  The 
next  part  of  the  procefs  is  to  dtffolve  about  2§lbs.  of 
ahun  for  every  cwt.  of  folid  fugar  that  it  to  be  refined  in 


id^out  16  times  its  weight  of  water,  and  to  add  to  fuch  folu- 
tion about  70  or  80  grains  of  whiting  for  each  pound  of 
alum ;  and  after  ftirring  up  the  mixture  till  the  effervefcence 
ceafes,  the  fufpended  mb&ances  are  allowed  to  fubfide,  and 
the  folution  is  drawn  off  from  the  precipitated  matters,  and 
then  are  put  into  it  the  prepared  lime-curds,  (hook  up  with 
the  water  they  retain  (the  whole  being  agitated  during  the 
effufion)  in  fuch  quantity  of  the  curds,  fo  that  paper  flained 
with  turmeric  fhaU  barely  change  its  colour  by  immerfion  in 
the  mixture,  and  fhall  recover  its  former  yellownefs  when 
dry,  and  fhall,  by  immerfion  in  the  clear  fupernatant  liquor, 
after  fubfidence,  be  fcarcely  changed  at  all*  The  finings^ 
tlius  duly  prepared,  are  fuftered  to  fettle  to  the  bottom  of 
the  containing  veifel ;  and  after  draining  off  the  fupernatant 
hquor,  the  fsud  finings  are  placed  upon  blankets,  lupported 
in  the  manner  of  a  filter,  and  the  moiliure  is  drained  off  till 
the  mafs  begins  to  contra6l,  and  feparate  by  cracks  in  it  ( 
and  in  this  laff  ftate  the  faid  finings  are  fit  for  the  clarifi- 
catiou  of  the  fugar  lait  drawn  off,  as  above  defcribed. 
Such  a  quantity  of  that  folution,  or  of  any  other  fimilar 
folution  of  fugar,  is  added  by  degrees,  and  with  ftirring, 
as  will  bring  them  to  an  uniform  creamy  ftate.  This  mix- 
ture is  then  poured  into  the  whole  quantity  of  the  faid 
folution  of  fugar  prepared  or  intended  for  clarification  as 
aforefaid,  with  fumcieat  agitation  for  diffufing  the  finings 
equally. 

The  refined  or  clarified  fugar  is  then  fuffered  to  remain, 
either  during  the  night,  or  for  about  fm  hours,  and  the 
bright  liquor  drawn  off  from  the  finings,  in  the  ufual  me- 
thods ;  and  an  evaporation  is  commenced  and  carried  on  at 
the  temperature  of  about  300°,  which  is  beft  effected  by  the 
heat  of  fleam,    or  water  under  the  common   preffure  of 
the  atmofphere,  until  the  hot  liquor  fhall  have  acquired  a 
fpecific  gravity  of  about  1.37  (that  of  water  being  100), 
and  in  this  ftate  the  fame  is  transferred  to  any  convenient 
veffel,  and  flirred  frequently,  until  it  affume  the  proper  gra- 
nular confiftence  to  fill  the  moulds,  and  accordingly  the 
moulds  are  filled  with  it.     The  floppers  are  then  taken  out 
from  the  moulds  as  foon  as  they  become  cold,  and  the  fyrup 
naturally  contained  in  the  lump,  loaf,  or  mafs,  is  allowed 
to  run  off  from  it  in  the  ufual  manner :  during  the  faid  ope- 
ration, and  when  the  fyrup  has  left  the  upper  furface  of  the 
lump,  loaf,  or  mafs,  the  fame  is  pared  down,  as  before  de- 
fcribed ;  and  if  the  fugar  appear  fufficiently  fine  for  the  in- 
tended confumption  or  market,  it  is  taken  out  of  the  mould, 
after  it  ceafes  to  drip,  in  the  ufual  manner,  the  fmaller  end 
of  the  loaf  not  clear  of  fyrup  being  cut  off ;  and  it  is  then 
dried  in  the  ordinary  mode.     But  if  the  lump  or  loaf  be  not 
fufficiently  white,  the  fugar  before  pared  off  the  furface  is 
mixed  up  to  a  magma  with  water,  as  in  the  primary  opera- 
tion.    If  the  loaf,  as  above  prepared,  be  not  fuificiently 
<lenfe  or  clofe  in  its  grain  to  fatisfy  the  confumer,  the  loaf, 
previoufly  to  drying,  is  remoulded,  according  to  the  ufual 
practice,  by  flamping  the  grains  into  a  metallic  or  other 
mould,  which  will  immediately  redeliver  the  fame.     If  it  be 
required  to  retain  the  point  of  the  lump,  loaf,  or  mafs, 
without  returning  the  fyrup  contained  in  that  point  upon  its 
body,  this  defideratum  is  effe^ed  by  the  appendage  of  a 
pipe,  applied  an<l  fixed  to  moulds  of  the  ufual  cooflrudion, 
having  the  aperture  enlarged  to  one  inch  at  the  leaft,  or  to 
form  part  of  a  new  mould,  which  is  to  be  fabricated  on  pur- 
pofe ;  then  the  lower  portion  of  the  fugar  is  taken  off,  whjch 
will  be  contained  in  the  faid  pipe,  alon^  with  the  redundant 
fyrup,  inftead  of  taking  off  the  point  as  ufuaL 

To  the  firft  of  the  liquors  left  in  the  two  cilterns  or  other 
veffels  which  contam  the  infoluble  impurities,  is  added 
about  its  bulk  of  boiling  water,  and  it  is  then  pafied  through 
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7L  cloth  fufficiently  clofe  in  its  textare  for  retaining  the  grofs 
impurities ;  and  the  fecond  liquor,  containing  the  above- 
defcnbed  finingfl,  is  added,  abftrafling  from  them,  by  wafh- 
ing  and  fubfidence,  all  the  fweet  they  contain  ;  which  fweet 
liquor  is  ufed  for  ma^ma.  The  fyrups,  which  drain  from 
fugars  which  have  been  fubje6bed  to  the  adion  of  finings, 
may  be  evaporated  without  any  addition,  provided  the  boil- 
ing temperature  be  avoided  by  means  of  the  fteam  or  water- 
bath  above-mentioned ;  and  fuch  fyrups  will,  by  fucb  treat- 
ment, afford  Itrong  cryftala  a  fecond,  third,  or  even  fourth 
time.  Or,  otherwife,  fugar  remaining  from  top-parings, 
cut-off  points,  or  any  other  remnants,  may  be  melted  in 
them,  upon  the  water-bath,  to  bring  the  fame  up  to  their 
cryftallizing  denfity  or  granular  con filtency:  and  the  inferior 
fyrups  may  be  advantageoufly  mixed  with  mufcovado  fugar 
inflead  of  water,  in  the  manner  ftated  in  the  account  of  the 
primary  operation. 

The  lumps,  loaves,  or  maffes  of  fugar  which  have  been 
refined  by  the  ufe  of  the  ordinary  or  common  finings,  or  any 
other  fugars  in  a  forward  flate  of  refinement,  may  be  far- 
ther refined  by  the  application  of  other  finings,  prepared  in 
the  following  manner ;  vi%.  by  difTolving  about  three  pounds 
and  a  half  of  alum  for  every  hundred  weight  of  folid  fugar, 
in  about  fizteen  times  its  weight  of  boiling-hot  water,  and 
adding  to  fuch  folution  about  feventy  or  eighty  grains  of 
whiting  for  each  pound  of  alum  ;  and  after  flirring  up  fuch 
mixture  till  the  effervefcence  ceafes,  allowing  the  iufpended 
fubftances  to  fubfide,  and  drawing  off  the  folution,  pouring 
into  it  (inflead  of  the  lime-curds  in  the  ordinary  finings)  a 
concentrated  folution  or  ley  of  cauflic  foda,  until  the  agi- 
tated mixture  (hall  produce  a  very  flight  flain  upon  turmeric 
paper ;  and  then  adding  to  it  the  faireii  water,  wafhing  the 
precipitate  by  alternate  diffufion  and  fubfidence,  until  the 
Walter  com^  off  taflelefs,  and  then  drawing  off  or  draining  the 
^  remaining  water  from  the  finings,  as  before  defcribed.  The 
water  is  often  purified  by  the  well-known  procefs  of  boiling 
it  with  a  fmall  quantity  of  alum,  and  a  little  lime  or  chalk, 
taking  care  to  leave  no  excefs  of  cauflic  lime  in  folution. 
It  is  obferved,  that  a  compound  of  lime  and  alumine  would 
anfwer  the  purpofe  of  the  firft  finings,  and  that  pure  alu- 
mine, howfoeyer  obtained,  will  anfwer  the  purpofe  of 
the  fecond  finings:  and  that  cauftic  lime  is  preferred  to 
potafh,  becaufe  the  fait  refulting  is  mofl  eafily  wafhed 
away,  and  to  ammonia,  becaufe  this  lafl  is  an  article  of 
great  price.  In  the  fpecification  it  is  added,  that  the 
tuperior  degree  of  refinement  in  folid  fugar  (already  refined 
to  a  forward  ft  ate)  is  produced  by  diffolving  the  fugar 
intended  to  be  refined,  in  the  faireft  water  (boiling  hot), 
in  the  manner  and  proportion  already  defcribed.  Subfe- 
qnently  to  his  preparatory  operation,  and  immediately  upon 
the  folution  being  effeded,  the  patentee  mixes  and  diffufea 
his  fecond  finings  as  the  firft  finings  were  direded  to  be 
mixed  and  diffufed,  and  after  due  cfan'fication  by  repofe,  he 
proceeds  to  the  evaporation  and  fubfequent  completion  of 
the  fugar  in  loaves,  as  before  direded  and  prefcribcd  in  like 
cafes.  He  farther  declares,  that  in  the  application  of  heat 
to  the  refining  of  fugars,  he  makes  ufe,  in  certain  circum. 
ftances,  of  higher  temperatures  than  thofe  flated  (although 
lefs  beneficial),  taking  care  to  preferve  an  uniformity  in  the 
application  of  the  heat  to  the  furface  of  the  boiler.  For 
temperatures  above  the  boiling  point  of  water,  he  makes  his 
fteam-bath  flrong,  and  capable  of  being  properly  clofed, 
and  provides  the  fame  with  a  feeder  under  due  preffure,  or  a 
forcing-pump  for  feeding,  and  a  fafety-valve  and  pipes  of 
communication,  cocks,  and  gauges,  and  all  or  any  of  the 
needful  fittin|r8.up,  which  are  commonly  ufed  with  fleam- 
t..i_„     j^  ^  farther  remarkedi  that  if  it  be  required  t9 


ufe  the  ordinary  or  common  finings  to  very  coarfe  moifl 
or  deliquefcent  fugars,  it  will  be  neceffary  to  add  a  greater 
proportion  of  the  lime-curds  than  that  which  has  been  pre- 
fcribcd with  regard  to  fugars  partly  refined  by  percolation 
or  otherwife ;  and  making  the  faid  addition,  the  judgment 
of  the  operator  muft  be  diredcd  by  the  quality  of  the  faid 
coarfe  moifl  or  deliquefcent  fugars.  The  patentee  further 
declares,  that  his  invention,  and  the  feveral  manipulations 
of  it,  may  be  praftifed,  wholly  or  feparately,  without  or 
in  conjun6lion  with  the  methods  of  refining  fugars  already 
in  common  '^iife.  Mr.  E.  C.  Howard  obtained  another 
patent,  dated  Nov.  20th,  18 13,  for  certain  improvements 
in  the  procefl'es  defcribed  in  the  patent  granted  to  him  Oc- 
tober 31ft,  181 2,  and  certain  apparatus  for  carrying  the 
fame  into  effeft. 

A  patent,  dated  May  8th,  18 15,  was  granted  to  Peter 
Martineau  the  younger,  tif  Canonbury-Houfe,  Iflington,  and 
John  Martineau  the  younger,  of  Stamford-Hill,  gentleman, 
for  a  new  method  or  methods  of  refining  or  clarifying  cer- 
tain vegetable  fubftances.  In  their  fpecification  they  de- 
clare, that  if  their  invention,  fo  far  as  relates  to  animal  char- 
coal, be  applied  to  vegetable  acids,  fuch  as  are  ufually  pre* 
pared  or  raa'^iufa^lured  in  a  cryftallized  flate,  or  other  ▼€- 
getable  ful  ftances,  the  procefs  fhould  be  the  fame  as  is 
hereafter  dtf  ribed,  excepting  only  that  as  blood  may  be 
advantageouily  ufed  in  refining  fugar,  it  is  not  neceffary  for 
refining  other  fubftances,  from  which  the  articles  which  tiicy- 
employ  may  be  feparated  by  filtering  in  common  and  well- 
known  methods. 

The  articles  employed  by  the  patentees  for  purifying  and 
clarifying  fugar,  are,  ift,  animal  charcoal ;  that  is,  animal 
fubftances,  properly  burnt,  or  charred,  or  calcined,  fuch 
as  ivory-black,    bone-afh,    &c.   and  afterwards    reduced 
into  fmaller  pieces  or  powder.     2dly.  Bituminous  earths, 
commonly  called  coals,  either  in  the  ftate  in  which  they  are 
mined,  or  articles  of  their  produ6ts  after  fufion,  and  redaced, 
as  before-mentioned.      3dly.    Certain  argillaceous  earths, 
known  by  the  name  of  ochres.     4thly.  The  vegetable  char« 
coal,  ufually  called  lamp-black.     The  firft-mentioned   ar« 
tides,  however,  are  preferred  in  the  procefs  of  refining  and 
clarifying  fugar,  which  render  the  fug^r  fo  clarified  misch 
whiter  than  by  the  heretofore  common  method  of  clarifying. 
The  following  method  of  applying  the  above-mentioned 
fubftances  is  preferred.     We  charge,  fay  the  patentees,  or 
fill  our  boilers  or  pans  with  fugar  and  water,  or  lime-water, 
as  in  the  common  and  well-known  methods  of  refining  fugar, 
only  fometimes  preferring  to  add  a  little  more  water  or  lime- 
water  than  in  the  common  mode  of  refining,  as  it  generally 
more  eafily  and  effefkually  feparates  the  animal  charcoal,  or 
other  fubftances,  from  the  liquid  fugar.    And  we  alfo  add  to 
the  above  fugar  and  water  in  the  boiler  the  fubflances  before- 
mentioned,  in  any  quantity,  according  to  the  quality  of  the 
fugar  to  be  refined  or  clarified ;  though  we  generally  prefer 
from  two  to  five  pounds  of  charcoal  or  earths  beiore-mcntioned, 
to  and  for  every  hundred  weight  of  fugar  to  be  refined  or 
clarified.     And,  farther,  we  pour  into  the  boiler  the  ufual 
finings  of  eggs,  blood,  or  other  albuminous  matter,  in  rather 
larger  quantities  than  in  the  ufual  mode  of  refining,  in  order, 
in  fome  degree,  to  coagulate  and  combine  the  animal  char* 
coal,  or  other  fubftances,  with  the  dirt  contained  in  the 
fugar.     We  now  well  ftir  up  and  agitate  the  liquor  in  the 
boUer,  in  order  that  the  animal  charcoal,  and  other  Tub* 
ftances,  may  have  the  greater  effe6i  in  blanching  the  liquor* 
And  after  the  coagulated  albumen  has  completely  rifen  in 
the  form  of  fcum  by  the  application  of  heat,  in  the  ufual 
way,  we  either  fkim  it  off,  as  in  the  common  procefs,  or  we 
pour  the  whole  of  the  liquid  fugac  and  fcum  into  and  upoa 
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the  ufoal  or  any  other  known  filter,  when  this  clarified 
liquor  is  completely  feparated  from  the  albuminous  matter, 
as  well  as  from  the  animal  charcoal,  or  other  fubftances  em- 
ployed ;  taking  care  to  return  back  into  the  filter  the  firfl 
runnings  of  the  faid  liquor,  if  not  quite  feparated  from  the 
aboTe  fubftance  ufed.  And,  further,  we  proceed  in  the 
ufual  manner  to  evaporate,  granulate,  and  refine,  the  faid 
liquid  fugar  fo  clarified.  And,  further,  we  boil  over  and 
filter  our  fcum  in  the  ufual  manner.  We  further  declare, 
that  the  fuear  fo  clarified  and  refined  is  preferable  to  fugar 
refined  in  the  heretofore  common  mode,  inafmuch  as  it  is 
purer  and  whiter.  And  we  further  declare,  that  the  fyrups 
obtained  bv  this  procefs  have  not  that  tendency  to  ferment 
which  the  lyrups  have  which  are  produced  in  the  heretofore 
ufual  method. 

A  patent,  dated  June  22dy  1815,  was  granted  to  John 
Taylor  of  Stratford,  in  the  county  of  Eflex,  manufa&ur- 
iw  chemift,  for  a  method  or  methods  of  purif]^ng  and  re- 
finmg  fugar.  The  patentee,  in  his  fpecification,  declares 
that  his  mvention  is  applicable  to  the  purification  and,  im- 
provement of  raw  fugarsi  if  employed  in  the  origrinal  manu- 
fa^ure  in  the  Weft  Indies ;  or  that  the  faid  raw  fugars,  as 
now  commonly  imported  into  this  country,  may  thereby  be 
improved  in  quality  here,  fo  as  to  render  the  fubfequent 
operations  of  refining  lefs  complex  and  expenfive  than  when 
raw  fugar  not  fo  purified  is  employed.  The  patentee  ftates 
the  nature  of  his  invention  to  be  as  follows :  **  I  have 
found  that  the  melafles  and  other  foluble  impurities  con- 
tained in  raw  fugar  may  be  feparated  therefrom  by  mechani- 
cal means,  without  the  ufe  of  heat ;  and  that  by  abftrading 
thefe  from  the  raW  fugars,  the  injury  caufed  bj  their  mixture 
with  the  refined  fugar  in  cryftaliizing  is  avoided.  For  puri- 
fying raw  fugar  according  to  my  invention,  it  muft  firft  be 
brought  to  a  moift  ftate ;  and  if  the  procefs  be  employed  in 
the  original  manufadure  in  the  Weft  ladies,  the  degree  of 
moifture  at  which  the  fugar  will  be  upon  droning  a  (hort 
time  after  it  is  taken  from  the  coolers  in  which  it  is  cryftal- 
lized,  will  be  fufficient.  But  if  my  faid  invention  be  prac- 
tifed  in  this  country  or  fugars  as  dry  as  they  are  ufually  im- 
ported, they  will  require  to  be  mixed  with  a  certain  propor- 
tion of  cold  water,  or  lime-water.  This  proportion  may  be 
varied  according  to  the  opinion  of  the  operator  and  the 
quality  of  the  fugrar,  and  will  readily  be  determined  by  trial, 
aa  no  exad  rule  can  be  laid  down  for  each  cafe :— in  gene- 
ral, the  proportion  of  water  may  be  from  one-eighth  to  one- 
tenth  of  the  weight  of  the  fugar.  The  fugar  and  water 
are  to  be  well  mixed  in  any  proper  veifel,  and  the  whole  is 
then  to  be  fiibjefked  to  preffure,  carried  to  fuch  a  degree  as 
to  exprefs  all  the  fluid  part  therefrom,  which  will  be  found 
to  contain  the  melalTes  and  foluble  impurities,  and  a  certain 
quantity  of  fugar  in  folution ;  and  the  fugar,  if  the  preflure 
be  fufficient,  will  be  rendered  dry,  and  much  improved  in 
colour  and  appearance. 

**  I  further  declare,  that  though  my  invention  may  be 
canried  into  effefl  in  a  variety  of  ways,  by  ufing  preflles  of 
various  conftru6tion,  and  by  expofins  the  fugar  to  preiFure 
in  a  variety  of  modes,  yet  that  the  following  operation  is 
the  one  which  by  preference  J,  adopt.  After  the  fugar  has 
been  mixed  with  water,  or  otherwife  moiftened,  I  inclofe  it 
in  firong  linen  or  woollen  cloths,  each  of  which  is  cut  about 
thirty  inches  fquare,  and  being  laid  over  a  wooden  box 
twelve  inches  fquare  and  two  inches  deep,  fome  of  the 
moiftened  fugar  may  be  prefied  in,  and  the  cloth  folded 
round  it  fo  at  to  form  a  fquare  cake.  A  prefs  is  to  be  con- 
ftruAed  with  a  platform,  capable  of  contamiug  at  leaft  four 
piles  of  thefe  cakes,  which  may  be  arranged  fo  as  to  ftand 
at  a  certain  height,  and  asay  then  receive  a  degree  of  pref- 
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fure,  which  will  caufe  the  fluid  part  to  flow  out,  and  which 
is  to  be  received  in  a  copper  pan,  fixed  upon  the  platform 
of  the  prefs,  and  furnifhed  with  a  fpout,  to  convey  the  cx- 
preifed  fyrup  into  a  receiving  veflel.  While  thefe  cakes  are 
preffing,  another  fet  is  to  be  got  ready,  and  the  firft  having 
been  hardened  with  preflure,  may  be  adjufted  fo  as  to  keep 
the  piles  upright,  and  the  frefti  cakes  fet  upon  them,  and 
fo  expofed  to  preifure.  In  this  way  a  confiderable  quantity 
of  fugar  may  be  got  into  a  prefs,  and,  after  having  been 
moderately  hardened,  the  whole  fhould  be  taken  down,  and 
again  fet  up,  and  expofed  to  a  higher  degree  of  preflure, 
which  will  render  the  whole  dry,  and  of  uniform  good 
colour  and  appearance. 

*^  I  further  declare^  that  any  machine  or  apparatus  is  ca- 
pable of  applying  prefl'ure  to  fugar,  either  vertically  or 
horizontally;  and  whether  the  fugar  be  inclofed  in  cloths,  as 
I  have  defcribed,  or  in  bags,  or  in  cafes,  frames  of  wood, 
metal,  or  other  materials,  may  be  ufed  for  the  purpofe  of 
my  invention ;  but  that  I  prefer  the  mode  I  have  herein 
pointed  out ;  and  that  I  have  found  the  hydroftatic  prefles» 
and  commonly  known  by  the  name  of  Bramah's  prefles^ 
moft  convenient  for  the  purpofe. 

"  And  I  further  declare,  that  the  fugar  prepared  and  puri- 
fied in  the  way  I  have  defcribed  is  much  improved,  and  may 
be  refined  into  lump-fugar  by  any  of  the  procefies*for  that 
purpofe,  and  with  lefs  exjpence  and  trouble,  and  in  lefs  time, 
than  is  requ Ved  for  raw  fugar  not  fo  purified.  And  further, 
that  if  mj  faid  invention  be  applied  to  the  oririnal  manu- 
fadure  of  fugar  in  the  Weft  Indies,  the  fugar  To  prepared 
will  be  fit  for  immediate  fliipment,  as  all  the  time  required 
for  draining  and  drymg  will  be  faved,  and  all  danger  of  fer- 
mentation prevented. 

**  And  I  do  further  declare,  that  the  fugar  contained  in 
the  expreflied  fyrups  may  be  obtained  therefrom  by  the  ufual 
procefles  of  evaporation,  and  firom  its  not  being  injured  by 
the  ufual  application  of  heat,  is  capable  of  being  made  into 
an  inferior  fort  of  refined  fugar.** 

Sugar,  Barlty^  faeeharum  hardeatttm^  is  a  fugar  boiled  till 
it  be  brittle,  and  then  caft  on  a  ftone  anointed  with  oil  of 
fweet  almonds,  and  formed  into  twifted  flicks,  about  the 
length  of  the  hand,  and  the  thicknefs  of  a  finger. 

It  fliould  be  boiled  up  with  a  decofbion  of  barley,  whence 
it  takes  its  name;  but,  in  lieu  of  it,  they  now  gene- 
rally ufe  common  water,  to  make  the  fugar  the  finer.  To 
give  it  the  brighter  amber  colour,  they  lometimes  caft  faf. 
on  into  it.  it  is  found  very  good  for  the  cure  of  colds 
and  rheums. 

SvoKR'Candp  Saecharum  Candum^  or  CrjifiaUinumt  U 
fugar  depurated  and  cryftallized,  and  differs  from  common 
fugar  in  being  much  harder  and  tranfparent.     See  Candy. 

The  fugar  to  be  ufed  in  this  procefs  is  firft  diflblved  in  a 
weak  lime-water,  then  clarified,  fcummed,  ftrained  through 
a  cloth,  and  boiled,  and  put  in  forms  or  moulds,  that  are 
traverfed  vrith  little  rods,  to  retain  the  fugar  as  it  cryftal- 
lizes.  Thefe  forms  are  fufpended  in  a  hot  ftove,  with  a 
pot  underneath,  to  receive  the  fyrup  that  drops  out  at  the 
hole  in  the  bottom,  which  is  half-ftopped,  that  the  filtra- 
tion may  be  the  gentler.  When  the  forms  are  full,  the 
ftove  is  mut  up,  and  the  fire  made  very  vehement. 

Upon  this,  the  fugar  fattens  to  the  flicks  that  crofs  the 
forms,  and  there  hangs  in  little  fplinters  of  cryftal.  When 
the  fugar  is  quite  dry,  the  forms  are  broken,  and  the  fugar 
is  taken  out  candied.  Red  fugar-candy  they  make,  by 
cafling  into  the  veflel,  where  the  fugar  is  boiling,  a  little 
juice  of  the  Indian  fig  ;  and  if  it  is  defired  to  have  it  per- 
fumed, they  caft  a  drop  of  fome  efiimce  in,  when  the  fugar 
is  putting  into  the  forms. 
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This  method  of  makiag  fugar-caAdy  is  that  of  F.  Labat, 
pra^ifed  in  the  Caribbees. 

The  method  among  our  manufadurers  is  as  follows.  A 
ftove  is  fet  apart  for  Uiis  purpofe,  the  entrance  into  which  is 
in  the  ground-floor,  and  as  near  as  poffible  to  the  pans ;  and 
the  top  is  ufually  from  ten  to  fourteen  feet  aboTe  the  ground, 
and  covered  hke  the  top  or  crown  of  an  oven.  Beams  are 
faftened  into  the  walls,  at  the  diftance  of  about  twenty-Hx 
inchei  from  each  other,  and  fufficient  to  bear  a  very  large 
weight :  upon  which  ftrong  planks  are  laid  when  they  are 
wanted,  and  upon  the  planks  the  candy -pots  are  fet :  when 
the  ftove  of  candy  js  finiflied,  the  planks  are  removed.  The 
pots  are  ufually  made  of  thin  copper,  without  feet,  and  with 
an  iron  rim  round  the  top,  to  ftrengthen  them :  the  bottoms 
are  hanunered  into  the  moft  perfe6i  flatnefs,  that  they  may 
itand  firm  and  ileady  :  they  are  perforated  in  rows  on  two 
fides  with  holes  about  one-tenth  of  an  inch  in  diameter. 
According  to  the  old  method  of  piercing,  the  holes  were 
very  dole  laterally,  and  the  candy  of  each  ftring  united 
with  that  of  (he  next,  and  the  whole  formed  a  ftrong  cake : 
but  according  to  the  improved  method,  the  holes  are  kept  at 
a  proper  dinance  apart,  L  e,  at  the  diftance  of  one  inch 
and  a  half  in  the  upper  rows,  and  widening  downwards  to 
two  inches  ;  and  the  candy  is  formed  in  diftin£l  bars,  more 
convenient  for  package  and  fale,  and  much  more  beautiful 
than  the  former. 

When  a  ftove  of  candy  is  intended  to  be  made,  the  eoc- 
kell  fliould  be  moderately  heated,  at  Icaft  twenty-four  hours 
before  the  operation  begins  ;  and  the  candy-pots  are  ftrung, 
f .  e,  a  coarfe  white  thread  is  drawn  by  a  needle  through  the 
firft  hole  of  the  bottom  row,  and  the  end  being  fattened 
there,  the  thread  is  led  acrofs  the  infide  of  the  oot  to  the 
oppofite  hole,  and  continued  from  fide  to  fide,  till  that  row 
IB  finifhed  :  the  next  row  above  it  is  then  ftrung  in  the  fame 
mannert  &c.  till  every  row  is  finiflied.  The  pots,  being 
all  ftruog  (^x.  about  forty  to  each  pan  of  fugar),  muft  be 
pafted,  I.  e.  the  holes  muft  be  ftopped  eitlier  by  pafting 
papers  over  them  on  the  outfide,  or  by  brufhing  any  glu- 
tinous matter  over  the  outfide.  When  the  ftoves  and  pots 
are  ready,  the  workman  places  five  pots  upon  the  pavement, 
beginning  either  at  the  right  or  the  left-hand  corner  of  the 
ftove  oppofite  to  the  cockell. 

The  management  of  the  pans  is  nearly  the  fame  as  has 
been  defcribed  under  Refining  of  Sugar,  with  fome  fmall 
difference.  The  fugar  intended  for  candy  (hould  be  cleared 
with  lefs  water  than  other  goods  :  the  lime-water  for  brown 
candy  (hould  be  of  the  greateft  ftrength ;  and  the  work- 
man endeavours  to  extradb  the  fcum  as  foon  as  poifible,  be- 
caufe  it  is  imagined  that  the  ftrength  of  the  fugar  may  be 
impaired  if  it  be  fuffercd  to  lie  too  long  diifohed.  No 
{cum  is  ever  incorporated  with  the  fugar  intended  for  candy  ; 
indeed  four  or  fix  gathering-pots  to  a  pan  are  fometimes 
taken ;  but  it  is  apprehended,  that  it  would  be  better  to 
omit  even  this.  The  fugar  melted  for  candy  fliould  be  the 
ftrongeft  that  can  be  obtained. 

When  thefe  precautions  have  been  obferved,  let  us  ima- 
gine the  fugar  cleared  off  and  fkipped  into  the  ciftern.  The 
panman  pumps  back  about  the  ufual  quantity ;  the  boiler 
carries  the  evaporation  to  the  point  he  judges  proper ;  and 
it  is  immediately  fkipped  off  into  bafons,  which  are  carried 
dire6lly  to  the  ftove ;  and  the  pots  are  then  filled  in  the  fol- 
lowing manner.  The  fill-houfe  man  receives  the  fir  ft  bafon, 
and  pours  its  contents  into  N^  i,  proceeds  to  N°  2,  and  fo 
on,  till  he  has  t«ached  N^  5  ;  and  then  proceeds  to  fill  N^  5, 
4,  3,  2,  and  I.  When  this  fet  is  filled,  the  fill-houfe  man 
ffoes  on  till  he  haa  covered  the  whole  pavement :  he  then 
lays  two  plaaks  \xpQu  the  loweft  beamsi  and  places  a  feries 


of  pots  upon  the  farther  one,  ftanding  upon  the  other  to 
fill  them :  he  then  lays  down  another  ftrong  plank,  and  co- 
vers that  on  which  he  ftood,  and  fo  proceeds  to  build  up 
row  after  row,  till  the  whole  is  finiflied.     In  the  whole  pro- 
gress of  this  bufinefs  he  moves  flowly  and  cautioufly,  and 
caufes  all  the  doors  to  be  (hut,  fo  that  no  currents  of  air 
may  approach  him  ;  as  ftillnefs  is  of  the  greateft  confequence, 
and  the  leaft  concuffion  of  the  air  is  fumcient  to  difturb  and 
break  the  cryftaUization.     When  the  pots  are  filled,  the 
ftove-door  is  faftened  up,  and  covered  with  a  blanket,  or 
ftopped  with  wet  elay.     The  cockell  is  ftoked  to  fuch  a 
degree,  that  the  candy  may  ftand  in  a  blood-heat ;  at  the 
end  of  fix  or  feven  days,  the  cryftaUization  of  brown  candy 
will  be  complete.     The  pots  are  then  removed  from  the 
planks  and  the  floor,  and  the  operation  commences,  which 
is  called^rrrn^,  or  hreaimg-ufz.&oYe  of  candy.     Each  pot 
is  brought  to  the  fide  of  a  cooler,  upon  which,  over  a  frame, 
a  clean  baiket  is  laid,  into  which  all  the  fugar  that  has  not 
cryftaUized  is  poured  off,  and  along  vnth  it  the  crufi,  which  is 
a  coat  of  candy,  that  had  formed  itfelf  upon  the  iurface :  the 
fvrup  or  uncryftallized  fugar  runs  through  the  bafket  into 
the  cooler,  but  the  cruft  remains  in  the  bafket,  in  which  it  is 
wafhed  and  dried,  and  afterwards  packed  for  fale  with  the 
candy.     As  foon  as  the  fyrup  is  poured  off,  the  pot  is 
brought  to  the  fide  of  the  pan,  and  ladles  of  clean  vrater, 
blood-warm,  are  poured  in  till  it  be  nearly  filled ;  the  pot 
is  then  fmartly  fhook  round^  and  the  water  is  returned  into 
the  pan.     The  candy  being  thus  worked,  the  boiler  ex- 
amines it.     If  it  be  ftrong  and  good,  it  prefents  a  beaatifiil 
appearance ;  the  fides  of  the  pot  are  every  where  covered 
with  a  coat  about  half  an  inch  thick,  the  firont  of  which  is 
cut  in  ftarry  forms,  refle6ting  the  light  in  various  dire^ons ; 
and  upon  every  line  the  cryftals  faften  in  the  moft  varied 
and  capricious  forms.     If  the  pots  were  pierced,  as  they 
formerly  were,  fo  that  the  firings  might  lie  but  an  inch 
afunder,  the  candy  of  each  line  would  then  run  into  the 
next,  their  fides  become  united,  and  the  whole  form  a  ftroog 
cake,  not  to  be  feparated  without  force :  but  the  modem 
improved  pots  are  fo  pierced,  that  the  cryftals  are  fufpended 
upon  every  thread  in  diftin^  bars,  without  either  lateral  or 
perpendicular  cohefiou. 

The  wafhing  above  defcribed  is  neceffary  to  deanfe  from 
the  face  of  the  cryftals  every  particle  of  fyrupy   matter, 
which  would  otherwife  occafion  a  clammioefs  in  the  candy, 
and  obfcure  its  luftre.     After  wafhing,  each  pot  is  turned 
down  into  a  cooler  or  other  receiver,  to  drain,  and  when 
they  are  wafhed  and  drained,  they  are  again  put  into  the 
ftove  to  be  dried ;  for  this  purpofe  they  are  placed  in   the 
ftove  aflant,  refting  againft  the  wall,  or  againft  each  other, 
with  the  mouth  downwards  ;  and  under  each  pot  is  placed  a 
fmall  earthen  pan,  called  a  candy-hafou^  to  receive  the  re- 
maining moifture  which  will  drip  from  them :  the  ftove  is 
again  faftened  up,  and  the  cockell  ftoked,  fo  as  to  produce  a 
fierce  fire,  which  muft  be  well  kept  up  for  three  days  :  at 
the  end  of  which  time  the  candy  will  be  dry  enough  to  ({nit 
the  pot ;  they  are  therefore  taken  out  of  the  ftove,  and 
turned  down  upon  the  floor,  previoufly  covered  with  clean 
paper ;  and  with  a  little  fhaking,  or  a  gentle  blow,  the  whole 
mafs  of  candy  quits  the  pot,  retaining  the  form  of  it  com- 
plete :  and  then  the  candy  is  returned  to  the  ftove  for  the 
third  and  laft  time,  where  in  three  or  four  days,  with  a 
good  fire,  it  will  become  perfedly  dry,  and  fit  for  fale.      It 
is  generally  packed  in  boxes  of  about  fifty-fix  pounds  each  : 
at  the  bottom  of  the  box  is  a  layer  of  the  bottoms  of  the 
pots,  which  have  the  leaft  beauty  or  finenefs ;  then  a  courCe 
of  bars  of  candy,  upon  that  a  ftratum  of  cruft,  and  fo  oa 
to  the  top  of  the  box,  finiflung  with  bars  of  the  handfomeii 
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candy,  neatly  laid  wi£h  the  face  upwards.  At  the  bottom 
of  the  candy  there  are  often  found  mafles  of  fugar  which 
hath  not  yet  cryftallised,  but  is  become  concrete  in  fmall 
round  g^ns,  of  a  lighter  colour  than  the  candy  $  this  is 
called  JQ>o/,  and  is  either  fold  at  a  lower  rate>  under  the  name 
ofeandy-foot^oT  melted  with  other  fugar,  for  the  makine  of 
lumps  and  loave«i.  The  fyrup  of  candy  is  fit  to  be  taken 
copioufly  with  raw  fugar  in  lump-boiling.  The  waftiingt 
and  the  drips  from  the  bafon  are  applicable  to  the  fame 
ttfes. 

IVinte-candy  is  made  like  the  former,  but  from  fine  lump 
or  loaf  fugar,  cleared  as  for  double  loaves.  It  is  boiled  to 
lower  proof ;  ftands  in  a  milder  warmth  ;  forms  in  three 
days  inftead  of  feven  ;  and  the  value  depending  upon  the 
whitenefs,  it  muti  be  managed  with  the  utmofib  delicacy  in 
e?cry  flage  of  the  prccefs. 

The  brown  fort  cryftallizes  as  regularly  as  the  white,  but 
becomes  clammy  and  deliquefcent  in  a  damp  air,  whereas 
the  white  candy  remains  always  dry.  On  account  of  its  fu- 
perior  hardnefs,  it  is  lefs  eafily  foluble  than  the  loaf-fugar, 
and  would  be  excellently  calculated  for  prefetving  all  ve- 
getable food,  if  the  price  was  lower.  The  fole  difference 
between  the  white  candy  and  the  fineft  loaf  appears  to  be  in 
the  form,  which  in  the  candy  is  the  natural  laline  form  of 
fugar,  but  in  the  loaf  is  granular,  ovring  to  the  agitation 
given  to  it  for  this  exprefs  purpofe  whilft  cooling.  The 
moft  common  form  of  the  regular  cryftals  of  fugar-candy  is 
an  oblique  four-fided  prifm,  terminated  by  dihedral  fummits. 
White  fugar-candy,  and  alfo  fugar,  are  ufed  as  ingredients 
to  render  water  a  vehicle  for  colours  in  miniature-painting. 
The  intention  of  ufing  them  is  to  prevent  the  colours  from 
cracking  when  mixed  with  gum-arabic,  and  alfo  to  make 
the  gum-water  work  more  Kindly  with  the  pencU.  See 
8tarch. 

SvGAH'Hott/ey  is  a  brick  or  ftone  building,  condrufled 
for  a  fugar-refining  manufa6iory.  A  houfe  intended  to 
contain  one  or  two  pans  Ihould  be  fquare,  or  nearly  fquare  : 
but  a  houfe  of  lareer  dimenfions  ought  to  be  of  an  oblong 
form ;  as  it  may  be  conveniently  heated,  by  placing  the 
chimney  of  the  itove  and  of  the  pans  at  oppofite  angles.  A 
houfe  to  contain  one  pan  (hould  confift  of  fix  floors  befides 
the  ground-floor;  the  dimenfion  about  twenty-feven  feet 
fquare :  a  two-pan  houfe  about  thirty-fix  feet  by  forty  feet : 
a  houfe  of  four  pans,  about  forty  feet  by  fixty  or  fixty-five 
feet.  The  ilove  is  a  brick  building  from  eight  to  fourteen 
leet  fquare,  ufually  placed  in  one  corner  of  the  building. 
The  height  of  the  ieveral  flories  (hould  be  as  follows ;  the  fill. 
houfe,  or  ground-floor,  nine  feet  below  the  girders ;  the  next 
floor  above  it,  called  the  mfarehoufe^  of  tne  fame  height ; 
and  every  other  floor  upwards,  fix  feet  at  moft  between  the 
girders  and  the  floor.  In  every  floor  muft  be  left  an  aper- 
ture, through  which  a  rope  is  fufpended  upon  a  brafs  pulley 
on  the  uppermoft  floor  for  drawing  up  the  fugars :  and  pro- 
vided due  attention  be  given  to  the  flrcngth  of  the  build- 
ing, and  to  the  exdufion  of  damps  and  a  cold  air,  a  fugar- 
houfe  cannot  be  rendered  too  light.  The  utenfils  neceffary 
to  a  fugar-houfe  are  of  copper,  lead,  iron,  carpentry,  back- 
maker's  work,  wicker-work,  pottery,  &c.  The  copper 
utenfils  are  the  pans,  coolers,  ciflems,  fyrup-pipes,  batons, 
ladles,  fkimmers,  and,  in  fome  cafes,  candy-pots,  &c. 

The  pans  are  ufually  made  of  a  conical  form,  from  five  to 
fix  feet  diameter  at  the  top,  decreafing  to  a  diameter  of  about 
two  feet  fix  inches,  or  three  feet.  The  coolers  are  vefTels  of 
thin  copper,  of  fix  feet  m  diameter,  and  about  twenty 
inches  high :  the  number  of  pans  and  coolers  is  ufually  the 
fame.  The  clarifying  ciftem  is  a  large  receiver,  either  of 
copper  or  lead,  placed  as  near  as  pomble  to  the  fides  of  the 


pans,  and  capable  of  containing  at  leaft  one-third  more 
than  the  contents  of  all  the  pans  colleAively.  The  fyrup- 
pipes  are  tubes  of  four  inches  diameter,  made  of  thin  cop^ 
per,  or  tin-plates,  and  fufpended  perpendicularly  over  the 
clarifying  ciftern,  from  the  upper  floor  through  the  whole 
buildmg.  The  bafons  are  veUels  containing  from  four  to 
fix  gallons  each,  in  which  the  boiled  fugar  is  carried  from 
the  pans  to  the  coolers,  and  from  the  coolers  to  the  moulds; 
The  ladles  are  of  feveral  fizes.  Skimmers  are  of  fourteen 
inches  diameter,  pierced  with  holes  like  a  cullender ;  and 
likewife  a  fmaU  one  of  the  fame  kind.  Cullenders  are  of 
eighteen  inches  diameter,  and  fourteen  inches  deep,  through 
which  the  clay  is  to  be  ftrained:  and  there  is  alio  another^ 
which  is  fmaller,  for  the  purpofe  of  flraining  fpice. 

The  leaden  utenfils  and  plumbers'  ware,  are  fuch  as  fol- 
low :  the  bench  is  a  ledge  about  one  foot  broad,  running 
before  the  pans,  and  rifing  in  front,  by  which  it  is  capable 
of  receiving  the  fugar  which  is  fpilled  before  the  pans.  The 
fcum-ciftem  is  a  wooden  receiver,  ufually  lined  i^-ith  lead, 
and  nearly  as  large  as  the  clarifying  ciftem. 

The  water-pipes  are  a  pewter  or  hard  metal  pipe  from 
the  lime-dftem  to  the  pans,  and  leaden  pipes  for  the  con- 
veyance of  common  water  or  liquor  to  the  pans,  and  to  the 
lime-ciftems.  The  pumps  are  a  copper  pump  fixed  in  the 
clarifying  ciftem,  and  a  fpare  pump  of  the  fame  kind. 

The  iron-founder  f applies  bars  of  a  triangular  form,  to 
be  laid  under  the  pans,  and  the  cockell,  which  is  an  iron 
trunk,  ufed  to  dry  the  goods  in  the  ftove ;  and  alfo  iron 
doors,  ftoi^-doors,  and  pan-doors,  Ice. 

The  carpenter  raifes  the  fteam-vent  over  the  pans,  which 
is  a  hood  of  thin  board,  fo  formed  as  to  condu^  the  fteams 
to  the  two  brick  funnels,  which  are  led  up  on  either  fide  of 
the  pan-chimney  to  the  top.  He  alfo  fumifhes  the  racks  of 
the  ftove,  a  trough  to  convey  the  fugar  from  the  pans  to  the 
ciftem,  and  another  to  return  it  from  the  ciftern  to  the 
pans,  fyrup-ftools,  blocks,  cooler  oars,  &c. 

The  back-makers  fupply  two  or  more  tubs  or  backs  for 
lime-water,  which  are  round,  oval,  or  fquare,  and  whofe 
capacity  varies  from  thirtv  to  two  hundred  barrels.  The 
fiquor-back,  is  any  vefiel  large  enough  to  hold  a  con- 
fiderable  quantity  of  common  water.  The  mould-ciftera  it 
a  large  oblong  veffel,  in  which  the  moulds  are  foaked  before 
they  are  ufed :  it  is  ufually  about  four  feet  fix  inches  deep, 
and  fhould  be  capable  of  containing  at  once  as  many  moulds 
as  are  ufed  in  one  day's  refining. 

The  clay-cifteras  are  fupphed  either  by  the  back-maker 
or  carpenter,  and  alfo  the  clay-ftar,  which  is  made  of  oak  or 
elm,  its  club  end  being  ftuck  full  of  iron  points :  its  ufe  is 
to  macerate  and  fine  the  clay. 

The  wicker-work  confifts  of  refining-bafkets,  fcum- 
bafkets,  puUing-up-bafketSy  coal  and  day-bafkets,  &c. 

The  lugar-mill  is  ouq  of  the  moft  fimple  machines  of  the 
kind :  the  runner  is  fometimes  made  of  caft-iron  and  fome- 
times  of  ftone :  the  former  is  preferable,  becaufe  a  larger 
diameter  and  a  broader  furface  may  be  had  with  the  iuaat 
weight.  The  runner  and  the  centre  poft  fhould  have  a  brafs 
collet  vrithin  them,  for  the  iron  fpindle  to  turn  upon.  The 
mill  fhould  ftand  on  a  folid  foundation ;  either  on  the  earth, 
or  on  the  centre  of  a  brick  or  ftone  arch.  The  veffels  of 
pottery  are  of  various  fizes,  and  of  two  different  forms  and 
denominations,  vix.  pots  and  moulds. 

The  conftru6Uon  of  the  pan-chimney  requires  peculiar 
attention  ;  it  fhould  be  placed  on  iron  bafes,  and  the  hori. 
zontal  bars  on  which  it  refts  muft  be  wrought  in  the  walls 
of  the  building,  and  clenched  down  on  the  outfide.  But 
the  fetting  of  the  pans  is  the  moft  difficult  work  ;  for  it  ia 
neceffary  that  they  fhould  be  fo  fixed,  as  that  the  ftones, 
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which  burn  away  under  them  three  or  four  times  in  a  year, 
fhould  be  taken  out*and  replaced,  without  pulling  down  the 
whole  work. 

After  ally  a  principfJ  confideration  in  the  conftru£lion  of 
a  fugar-houfe,  is  the  obtaining  a  fufficient  degree  of  heat. 
Various  degrees  of  heat  are  required  for  different  forts  of 
goods,  and  occafionally  for  the  fame  fort :  accordingly 
each  floor  may  be  made  more  or  lefs  warm>  as  the  cafe  re- 

auires.  The  heat  is  introduced  through  the  pan-chimney, 
le  ftove-chimney,  and  fometimes  through  iron  or  brick 
flues  raifed  on  purpofe.  It  is  communicated  from  the 
chimnies  by  (hutting  the  regifter-plates,  after  the  fires  are 
eztinguifhedy  or  when  they  are  nearly  out,  and  the  remain- 
ing ames  are  perfeftly  clear.  After  (hutting  the  re^ifter- 
plates,  the  fmall  iron  doors  (one  of  which  is  fixed  m  the 
chimnies  both  of  the  cockell  and  the  pans  upon  every  floor) 
are  opened,  to  convey  heat  where  it  is  wanted. 

Labourers  in  fugar-houfes  are  very  fubje^l  to  dyfenteries  : 
the  vitrum  antimonii  cernUum  is  an  effedual  remedy  in  thefe 
cafes. 

SvGAR'Miilf  a  machine  ufed  in  the  Weft  Indies  to  prefs 
out  the  juice  from  the  fugar-cane,  as  briefly  defcribed 
under  our  article  Sugar,  fupra-  The  fugar-mill  is  a  very 
fimple  machine,  confifting  only  of  three  vertical  rollers 
mounted  in  a  frame.  The  power  is  applied  to  the  centre 
one  to  turn  it  round,  and  all  the  three  are  made  to  turn  to- 
gether by  means  of  cog-wheels.  The  canes  are  introduced 
between  thefe  rollers,  which  as  they  turn  ronnd  draw  in  the 
canes  and  give  them  a  very  violent  preffure,  which  is  fuf- 
ficient to  extrad  the  juice  and  leave  the  canes  dry. 

Sugar-mills  are  worked  by  cattle,  wind,  or  ftreams  of 
water  ;  and  fince  the  improved  fteam-engines  of  Mr.  Watt 
have  become  general,  many  fteam  fugar-niiils  have  been  fent 
out  to  the  Weft  India  plantations.  In  fituations  where  a 
fall  of  water  cannot  be  obtained,  thefe  are  preferable  to 
cattle-mills  or  wind-mills ;  for  if  cattle  are  ufed,  an  extra 
ftock  fhould  be  kept  on  purpofe,  becaufe  the  regular  cattle 
of  the  plantation  are  fully  employed  at  the  fealon  of  cut- 
ting the  canes.  The  operations  of  the  mill  (hould  be  car- 
ried on  conftantly  in  a  regular  manner,  until  the  whole  crop 
is  finiihed,  or  there  will  be  danger  of  the  juice  fermenting 
in  the  canes,  if  the  machinery  is  not  fufficiently  powerful 
to  extrad  the  juice  from  the  canes  as  faft  as  they  are 
brought  in  from  the  field  in  bundles.  For  this  reafon  wind- 
mills are  very  obje^ionable,  as  no  dependence  can  be  placed 
upon  them  for  fulfilling  their  allotted  taflc  in  the  required 
feafon.  In  many  wind-mills  levers  are  provided,  to  which 
mules  or  oxen  can  be  hamefl*ed,  to  work  the  mill  when  the 
wind  fails,  the  machinery  of  the  fails  being  then  detached. 
But  this  expedient  takes  off  the  cattle  from  their  regular 
field  employment.  A  water-mill,  or  fteam- engine,  is  free 
from  thefe  objedions  ;  and  if  it  is  fufficiently  powerful,  the 
whole  produce  of  a  plantation  can  be  prefl'ed,  and  the  juice 
obtained  ready  for  the  boiling-houfe,  in  fo  fhort  a  time  that 
the  juice  will  be  quite  frefh.  There  are  fome  water-mills  in 
Jamaica,  fufficiently  powerful  to  grind  as  many  canes  in  a 
week  as  will  make  thirty  hogfheads  of  fugar. 

Plate  Su^ar'MUl  contains  two  views  of  a  fugar-mill 
to  be  worked  by  fteam.  K  reprefents  the  axis  of  the 
crank  of  the  fteam-engine,  and  L  the  fly-wheel ;  I  is  a 
pinion,  fixed  upon  the  end  of  the  axis  K9  and  turning  the 
large  cog-wheel  H,  which  is  faftcned  upon  the  extremity  of 
the  horizontal  axis  G.  The  beams  M,  which  fupport  the 
pivots  of  the  two  latter  wheels,  are  built  into  a  wall,  which 
may  be  confidered  as  the  wall  of  the  houfe  in  which  the 
fteam-engine  is  placed.  At  the  oppofite  end  of  the  hori- 
zontal fliaft,  G|  is  fixed  the  bevilled  cog-wheel  F,  which 
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gives  motion  to  the  horizontal  bevilled  wheel  £,  fixed  npoii 
the  top  of  the  axis,  D,  of  the  middle  roller  B.  The  two 
other  rollers,  A  and  C,  are  placed  on  each  fide  of  it, 
and  all  three  are  made  to  turn  round  together  by  a  cog- 
wheel, S  S  S,  at  the  upper  end  of  each.  The  rollers  art 
mounted  in  an  iron  frame,  confifting  of  two  horizontal  framei, 
P  P,  Q  Q,  fuftained  by  uprights  O,  O,  and  the  openingt 
of  the  frames  P,  Q,  contain  the  brafs  bearings  for  the  piTOts 
of  the  three  rollers,  which  braffes  are  adjuftable  by  means 
of  crofs  keys,  and  wedges  driven  through  openings  in  the 
frames,  fo  as  to  force  the  rollers  towards  each  other,  and 
retain  them  at  a  regular  and  invariable  diftance.  The  fur- 
faces  of  the  rollers  are  fluted,  as  is  (hewn  in  the  figure,  wkh 
frooves  of  a  fmall  depth.  Thefe  make  the  rollers  take  a 
rmer  hold  of  the  canes  to  draw  them  in,  and  alfo  facili- 
tate the  running  down  of  the  juice  from  the  canes  into  a 
pan  or  ciftern,  which  is  formed  round  them  at  the  bwer 
part  Q  Q,  by  a  plate  of  iron  upon  the  frame  Q,  turned 
up  all  round  at  the  fidea ;  and  at  one  end  there  is  a 
fpout,  Q,  to  carry  off  the  juice  into  a  pipe,  which  leads  to 
the  boihng- houfe.  This  receptacle  for  the  juice  fenou  a 
fmall  circular  channel  or  gutter  round  the  lower  edge  of 
each  roller,  to  receive  the  juice  which  runs  down  the  furface 
of  the  rollers ;  but  a  fmall  raifed  rim  is  carried  round  the 
centre  part  or  pivot  of  each  roller,  the  edge  of  which  ishi^ 
than  the  furface  of  the  liquor  in  the  pan,  to  prevent  the 
juice  flowing  down  into  the  bearings  of  the  lower  pivots. 
The  weight  of  each  roller,  which  is  confiderable,  is  fup- 
ported  in  a  brafs  ftep  or  bearing  beneath  the  frame  Q  Qi 
as  is  (hewn  by  the  dotted  lines  in  Jig.  i ;  and  in  fome  cafes 
fri^on-rollers  are  applied  beneath.  The  rollers  are  made 
of  caft-iron,  and  hollow  within ;  the  external  furfacei  are 
truly  turned. 

The  operation  of  the  fugar-mill  is  extremely  fimple :  the 
canes  are  made  to  pafs  twice  under  the  prefl'ure ,  fird  be- 
tween the  rollers  B,  C,  and  then  between  B  and  A.    For 
this  purpofe,  the  negro  who  attends  and  feeds  the  machine, 
takes  the  canes  in  a  handful,  and  applying  their  ends  he* 
tween  the  rollers  B  and  C,  the  motion  will  draw  the  canes 
in  between  them,  and  they  thus  receive  a  firft  preiTure. 
Another  perfon,  who  ftands  behind  the  mill,  and  is  called 
the  returner,  bends  the  ends  of  the  canes  as  they  come 
through,  and  holds  them  in  contact  with  the  furface  of  the 
centre  roller  B,  fo  that  it  will  carry  them  round  by  its  mo- 
tion, and  introduce  them  again  between  the  rollers  A)  B) 
where  they  will  come  out  again  in  front,  preffed  dry  from 
their  juices.     The  fecond  pair  of  rollers,  A,  B^  are  ad- 
jufted  by  the  wedges  of  their  bearings,  fo  as  to  be  rather 
nearer  together  than  the  firft  pair,  becaufe  the  canes  are 
flattened  and  crufhed  by  the  firfl  prefl'ure  between  the  roQert 
B,  C,    and  require  a  ft  ill  greater  degree  of  preffure  the 
fecond  time.     The  fpace  between  the  rollera  is  very  fmaU  ifl 
either  cafe,  for  the  canes  are  of  a  very  foft  fubflance,  and 
they  are  fqueezed  exceffively  hard  in  paifing  between  then* 
In  the  moft  complete  mills  they  employ  what  is  called  a 
dumb  returner,  inftead  of  having  a  perfon  behind  the  mill 
to  return  the  canes.    This  is  a  circular  piece  of  frame-work, 
or  kind  of  fcreen,  which  is  fixed  faft  to  the  frames  P  and  Q» 
and  is  made  to  encompafs  the  middle  roller  at  the  back.    It 
receives  the  canes  as  they  come  through  the  firft  time,  and 
holds  them  in  contadl  with  the  middle  roller,  till  the  ends 
return  between  the  other  pair  of  rollers.     It  effc^b  this 
much  more  completely  than  the  moft  attentive  returner  cia 
do.     The  canes  which  have  paffed   through  the  mill  are 
fqueezed  completely  dry,  and  are  fometimes  even  reduced 
to  powder.     This  reful^  ia  called  cane-trafii}  and  X8  ufed  ai 
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SuraMnilli  were  formerly  made  of  wood  in  the  framings 
and  tne  rollers  were  made  of  hard  wood ;  afterwards  they 
were  covered  with  an  iron  cafing.  The  beft  mills  are  now 
Blade  wholly  of  iron,  which  is  a  better  material^  becaufe  it 
will  not  fuffer  the  rollers  to  yield,  and  the  canes  which  are 
prefented  cannot  efcape  the  full  force  of  the  preflure  to 
which  it  is  intended  to  fubie6b  them.  When  the  fugar^mill 
is  turned  by  cattle,  the  axis,  D,  of  the  middle  roller  has  a 
long  lever  nxed  acrofs  it,  in  place  pf  the  wheel  £ :  the  arms 
of  the  lever  extend  on  each  fide  at  leaft  eighteen  feet  from 
the  centre,  for  the  cattle  to  draw  from ;  and  to  render  the 
arms  firm,  the  axis  L  is  carried  up  to  a  confiderable  height 
above  £,  and  oblique  braces  of  wood  are  extended  from  the 
extremities  of  each  of  the  arms,  by  which  the  horfea  or 
mules  draw,  to  the  top  of  the  vertical  axis,  thus  forming  a 
triangle.  Two  mules  are  hamefled  to  each  arm  for  the 
common  fmall  mills ;  but  for  a  mill  fuch  as  is  reprefented  in 
the  drawing,  four  arms  muft  be  provided,  to  admit  of  fix  or 
eight  mules  to  turn  it. 

Some  fugar-mills  have  been  made  within  thefe  few  years 
of  an  improved  ftmdure:  the  rollers  are  placed  horizon- 
tally, and  the  centres  of  the  three  are  arranged  in  a  tri- 
angle,  two  rollers  being  below    and   one    above   them, 
fo  that  the  upper  roller,  to  which  the  power  is  applied, 
touches  the  other  two :  in  fact  it  refts  upon  them,  and  the 
returner  is  rendered  unnecefiary,  becaufe  the  two  lower 
rollers  are  fo  near  together,  that  the  canes  pafs  from  one 
to  the  other.     This  is  not  a  new  invention,  as  we  find  a 
drawing  of  it  in  Mr.  Smeaton's  MS.  papers  entitled  **  fugar- 
mill,  defigned  for  Mr.  Grey  in  1754,  and  fent  by  him  to 
Jamaica,  but  not  then  executed.''     This  mill,  which  is  on  a 
large  fcale,  and  has  two  iets  of  rollers,  is  worked  by  an  over- 
(hot  water-wheel,  the  axis  of  which  forms  the  upper  of  the 
three  rollers  at  each  end,  and  is  for  that  purpofe  cafed  with 
a  cylinder  of  iron :  the  other  two  rollers  at  each  end  of  the 
wheel  are  placed  beneath  the  axis,  fo  that  it  will  reft  upon 
them.     The  upper  roller,  therefore,  anfwers  to  the  middle 
roller  of  the  common  fugar-mill,  and  the  two  lower  ones  to 
the  outfide  rollers;  but  the  centres  being  arranged  in  a 
triangle,  inftead  of  a  ilraight  line,  the  two  outfick  rollers 
are  brought  as  near  together  as  they  can  be  not  to  touch, 
which  muft  not  be,  becaufe  their  furfaces  move  in  oppofite 
direfkions.     The  two  lower  rollers  are  contained  in  a  fmall 
ciftem,  which  is  to  receive  the  juice ;  and  if  the  level  of  the 
water-wheel  renders  this  ciftern  too  low  for  the  juice  to  run 
off  to  the  boiling-houfe,  a  fmall  pump  is  appHed  to  lift  it 
iBto  a  proper  trough.     This  pump  is  worked  by  a  lever  and 
a  pin,  proje6iing  from  the  (haft  of  the  water-wheel.     The 
two  lower  rollers  are  turned  round  by  means  of  a  cog-wheel 
upon  the  end  of  each,  working  in  cog-wheels  upon  the  axis 
of  the  water-wheel  and  upper  roller ;  but  it  is  necefiary  to 
have  two  feparate  cog-wheels  upon  this  axis,  becaufe  as  the 
two  lower  rollers  are  placed  fo  near  together,  the  cogs  of 
their  wheels  would  touch ;  and  as  this  cannot  be,  becaufe  the 
adjacent  furfaces  of  the  two  lower  rollers  muit  move  in  con- 
trary direAions,  the  cog-wheels  upon  the  two  lower  rollers 
are  therefore  placed  in  different  planes,  fo  that  they  will  fall 
fide  by  fide,  and  will  not  meet  each  other.     The  teeth  of 
the  cog-wheel  upon  the  upper  roller  or  axis  of  the  water- 
wheel  is  made  of  double  breadth,  or  has  two  feparate  rings 
of  cogs,  one  giving  motion  to  each  of  the  rollers.     By  this 
means  the  three  rollers  are  all  turned  round  in  the  fame  di- 
redion,  as  in  the  common  vertical  mill.    This  occafions  the 
two  adjacent  fides  of  the  two  lower  rollers  to  move  in  con- 
trary dire^ions. 

The  advantages  of  placing  the  rollers  horizontal  are  con- 
fideracle.    The  weight  of  the  water-whcdi  as  well  as  its 


power  of  roution,  tend  to  keep  down  the  upper  roller 
upon  its  work.  The  feeding  of  the  mill  is  rendered  much 
more  reffular  and  eafy,  and  the  canes  are  returned  through 
a  fecond  preffure,  without  the  aid  of  the  Returner. 

For  the  convenience  of  feeding  the  mill,  a  board  or  bench 
is  placed  in  a  Hoping  direction,  leading  to  the  fpace  between 
the  firft  of  the  lower  rollers  and  the  upper  roller :  upon  this 
bench  the  canes  are  fpread  in  a  regular  and  even  layer, 
which  is  puflied  forwards,  and  enters  between  the  rollers,  in 
the  fame  manner  as  a  threfiiing-mill  is  fupplied.  The  canes 
as  they  pafs  through  are  prefled  againft  the  furface  of  the 
back  lower  roller,  becaufe  the  fpace  between  the  two  is  not 
fufficient  for  the  canes  to  fall  through  ;  and  the  motion  of 
the  back  roller  raifes  up  the  canes,  and  introduces  them  be- 
tween the  back  roller  and  the  upper  roller.  This  fecond 
preffure  deprives  the  canes  of  all  their  juices,  and  they 
are  received  on  an  inclined  board,  which  fiopes  from  the 
rollers  fufficiently  to  carry  down  the  cane-tra(h  into  a  heap, 
from  which  it  can  occafionally  be  carried  away.  A  mill  of 
this  kind  will  do  much  more  work  than  a  vertical  mill, 
for  the  negro  muft  lofe  time  in  feeding  the  canes  between 
the  vertical  rolls,  becaufe  he  can  only  prefent  as  many  as 
he  can  hold  between  his  hands ;  but  with  a  horizontal  feeaing 
board  he  fpreads  out  a  fufiicient  quantity  of  canes,  and  by 
puming  them  forwards,  prefents  them  to  the  mill  as  faft  as  it 
will  take  them  in,  and  that  at  the  fame  time  without  ckoaking, 
becaufe  he  can  arrange  them  in  a  layer.  There  is  no  advan- 
tage in  placing  the  rollers  vertically,  which  was  originally 
done  onhr  with  a  view  of  making  the  moft  convenient  apph- 
cation  of  the  power  of  the  cattle.  When  a  water-wheel  is 
ufed,  or  a  fteam-engine,  the  horizontal  rolls  are  the  moft 
convenient  as  well  as  the  moft  effedive.  When  a  water- 
wheel  is  applied  to  turn  the  common  fugar-mill,  the  wheel 
£,  at  the  top  of  the  axis  of  the  middle  roller,  is  made  twice 
or  three  times  as  large  as  reprefented  in  the  figure,  and  its 
teeth  downwards ;  then  a  wheel,  fimilar  to  the  wheel  F, 
gives  it  motion  :  this  latter  wheel  is  fixed  upon  the  end  of 
the  axis  of  the  water-wheel,  but  it  is  then  placed  beneath 
the  wheel  £,  inftead  of  above  it. 

Sugar,  in  jigricultwe^  is  a  material  that  is  found  to  be 
prefent  in  many  fubltances  which  are  employed  as  the  food 
of  domeftic  animals,  and  upon  which  their  power  of  nourifii- 
ing  and  rendering  them  fat,  in  a  great  meafure,  depends* 
It  is  afcertatned  to  exift,  in  a  pretty  large  proportion,  in  a 
great  number  of  plants  and  fubftances  that  are  ufed  in  this 
way ;  and  its  feeding  or  fattening  properties  in  fuch  cafes 
have  lately  been  put  to  the  teft  and  more  fully  proved,  in 
confequence  of  the  markets  of  this  country  having  been  fo 
much  overftocked  with  this  fubftance  in  its  prepared  iiate, 
from  our  poffeflions  in  the  Weft  Indies.    Various  hints,  pro* 
pofals,  and  attempts,  for  bringing  it  into  ufe  in  this  inten- 
tion* have  been  made  ;  and  different  limited  trials  have  fully 
decided  that  it  is  capable  of  being  employed  for  this  pur- 
pofe with  fuccefs  ;  but  hitherto  the  want  of  proper  regula* 
tions  in  regard  to  the  duties  that  have  been  laid  upon  it  in 
this  country,  have  put  a  bar  to  any  confiderable  trials  or 
undertakings  in  this  way.     Moft  forts  of  the  above  defcrip- 
tion  of  animals  are  fond  of  this  fubftance,  as  well  as  the 
other  matters  which  contain  it;  and  it  is  found  to  fupport 
and  keep  them  in  condition  in  an  equal  manner  to  moft 
kinds  of  grain,  or  other  matter  of  that  kind  $  but  from  the 
fmallnefs  of  the  quantity  employed,  Ibme  fort  of  diftending 
material  is  conftantly  necefiary,  fuch  as  hay,  cut   ftraw, 
chaff,  or  fome  other  fimilar  bulky  fubftance*  in  order  to 
fill  and  diftend  the  ftomach  in  a  proper  manner*     See  Sac- 
CUARIN£  Matter. 

It  is  obferved  on  the  fame  authorityi  that  befides  the 
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cnrftdlised  and  folid  fttgar»»  there  appears  to  be  a  (n^r 
whick  cannut  be  feparatcd  from  water,  and  which  exifta 
only  in  a  iuid  form ;  and  that  it  is  this  which  conftitutes 
a  principal  part  of  melafles  or  treacle,  which  has  alfo  been 
employed  with  fuccefs  in  fattening  animals  of  the  cattle 
kinds,  in  mixture  with  feme  fort  of  diftending  fubftances* 
See  STALh-Fiei&ig9  and  Trbaclb. 

SuOAB,  in  Chimifiry  and  Medtcine^  denotes  a  cryftal- 
lizable  effential  fait,  of  a  fweet  agreeable  tafte,  contained 
oiore  or  lefs  plentifully  in  many  kinds  of  vegetables,  as  well 
as  in  the  fugar-cane,  which  furnifhes  the  greateit  quantity 
of  it. 

Sugar,  according  to  the  experimental  trials  of  fome,  con- 
tains carbon,  oxygen,  and  hydrogen,  nearly  in  the  pro- 
portions of  three  of  the  firft,  four  of  the  fecond,  and  eight 
of  the  laft.  And  the  eftimates  of  others  give  the  fame 
dementary  parts,  as  in  fubftances  of  the  gum  kind ;  as 
eleven  of  carbon,  ten  of  oxygen,  and  twenty  of  hydrogen. 

M.  Marggraf  has  obtained  fugar  from  the  roots  of  fe- 
veral  plants,  as  from  carrots,  parfnips,  white  and  red  beets. 
Among  all  the  vegetables  indigenous  to  the  middle  and 
north  of  Europe,  which  are  fenfibly  faccharine,  the  beet* 
root  ia  found  to  exceed  them  all  in  the  quantity  of  fugar 
which  it  contains:  this  was  afcertained  by  M.  Marggraf, 
in  his  experiments  for  difcovering  fome  native  fugar  that 
miffht  ferve  as  a  fubftitute  for  foreign  fugar.  (Mem.de 
I'Acad.  de  Berlin,  for  1747.)  See  Beta.  Two  methods 
wer^  ptirfued  by  this  accurate  chemift.  One  was  to  dry  a 
given  portion  of  the  vegetable,  to  boil  it  in  re^ified  alco- 
hol, and  then  keep  the  alcoholic  felution  at  reft  for  a  time, 
by  which  the  fugar  will  feparate  in  cryftalline  grains.  This 
mode,  however,  is  much  too  expenuve  to  be  purfued  in 
manufadure,  but  it  ferves  as  an  ufefiil  indication  of  the 
eon^arative  proportions  of  fugar  in  different  vegretables, 
though  the  a3tial  quantity  obtainable  by  the  u{\ial  mode  of 
manufa^ure  appears  to  fall  far  ihort  of  what  is  yielded  by 
treatment  with  alcohol. 

The  other  method  was  to  imitate  in  the  fmall  way  the 
procefs  performed  on  the  fugar-cane  juice,  which  alfo  was 
attended  with  a  certain  degree  of  fuccefs.  The  expert, 
ments  of  this  celebrated  chemiii  are  the  following :  three 
roots  were  feledked,  the  white  beet,  the  red  beet,  and  the 
ikirret,  all  of  which  gave  evident  indications  of  abounding 
in  fugar,  for  when  cut  in  flices,  and  dried,  their  tafte  is  very 
fweet,  and  the  microfcope  (hews  a  number  of  cryftalline 
grains  of  fugar  difperfed  thmgh  their  fubftance. 

Some  flices  of  white  beet  thoroughly  dried,  but  not  burnt, 
were  powdered  coarfely,  and  8  oz.  of  this  powder,  again 
dried,  were  put  into  a  bottle  with  16  oz.  of  highly  rc6U> 
fied  alcohol,  and  being  looiely  ftopped,  the  hquor  was 
(lowly  brought  to  boil  on  a  fand-bath,  with  frequent 
(baking.  Tne  veflel  was  then  removed,  the  folution  fil- 
tered, and  the  powder  prefled  ftrongly,  to  fqueeze  out  all 
the  liquor.  This  clear  folution  was  then  put  into  a  bottle 
which  was  corked,  and  fet  by  in  a  cool  place.  A  cryftal- 
lizcd  fait  depofited  gradually  in  the  courfe  of  fome  weeks, 
which  was  hard  and  tolerably  pure  fugar.  This  was  re- 
diflblved  and  again  cryftallized  in  the  fame  way,  by  which  a 
very  pure  fugar  was  obtained.  In  this  way,  8  oz.  of  the 
white  beet-root  gave  half  an  ounce,  or  V-r  of  fugar ;  8  oz. 
of  ikirret-root,  equally  dried,  gave  3  drachms,  or  £out  Vt  of 
fugar ;  and  the  lame  quantity  of  the  red  beet  gave  only  2^ 
drachms,  or  about  -^  of  fugar.  The  folution,  however,  ftiu 
contained  a  quantity  of  fugar  mixed  with  the  refinoos  part 
of  the  root,  and  if' it  is  evaporated  to  drynefs,  a  fweetiih 
uncryftallized  extrad  remains. 

The  fldrret-ioot  was  then  treated  in  the  following  man- 


ner without  alcohol,  with  a  view  of  extraftin^  the  fugtr. 
A  quantity  of  it  was  chopped  fmall,  bruifed  in  a  moitar, 
and  the  juice  exprefied  through  a  cloth  bag,  and  the  pulp 
was  again  moiftened  with  water,  and  exprefted,  to  get  out  all 
the  faccharine  liquor.  The  whole  liquor  was  then  kept  at 
reft  for  48  hours,  in  a  cool  cellar,  by  which  moft  of  the 
feculence  fubfided,  and  the  clear  liquor  was  carefully  drawn 
off.  The  author  lays  much  ftrefs  on  this  part  of  the  pro- 
cefs, which,  if  it  is  not  done  properly,  connderably  hioden 
the  fubfequent  produ^ion  of  the  fugar.  The  dear  liquor 
was  then  heated  iuia  copper  pan,  clarified  with  white  of 
eggi  and  boiled  down  to  the  confiftence  of  thick  fynip,  aod 
kept  in  this  ftate  for  about  fix  months  in  a  warm  place,  hj 
which  it  concreted  into  a  femi-fluid  cryftalline  mafs,  compofed 
of  impure  cryftals  of  fugar  and  a  good  deal  of  fyrup.  The 
whole  mafs  was  then  a  little  warmed,  to  give  the  fyrop  a 
little  more  fluidity,  and  poured  into  a  fiinnel-fliaped  feflel 
of  tinned  iron,  virith  holes  at  the  fides  and  bottom,  and  fet 
by  in  a  warm  place ;  by  which,  after  a  confiderabk  time, 
the  impure  uncongrealable  fyrup  flowly  filtered  to  the  bot- 
tom, leaving  the  purer  faccharine  part  in  the  form  of  a 
brown  granular  mafs.  The  latter  was  then  re-diifolved  in 
water,  again  clarified  with  white  of  egg^  ftrained,  boiled 
with  a  little  lime,  again  ftrained,  and  then  evaporated  to  a 
thick  confiftence,  and  ftirred  till  cold.  A  fugarv  Tifdd 
mafs  ftill  purer  than  the  laft  was  thus  obtained,  which,  on 
being  kept  for  a  week  in  a  funnel-fliaped  pot,  with  a  Bogie 
hole  at  bottom,  plugged  up,  congealed  into  a  grained  fogar 
equal  to  good  mufcovado,  from  which  a  fynip  feparatcd 
and  dropped  through  when  the  ping  wai  withdrawn. 

Such  is  the  procefs  of  this  chemift  to  obtain  a  fugar  firom 
the  flcirret*root,  and  he  proceeded  in  the  fame  manner  with 
the  white  and  red  beet-root,  and  with  the  fame  fuccetk 
He  further  obferves,  that  he  rafped  the  beet-roots,  being 
harder  than  the  flcirret ;  that  the  mucilaginous  depoGt  from 
the  beets  was  browner  and  lefs  copious  than  firom  the 
flcirret ;  the  fugar  from  the  white  beet  was  the  moft 
abundant  and  the  pnreft,  and  that  from  the  red  beet  was 
the  leaft  fo.  The  mucilage  or  fediment  firom  the  ikirret, 
waihed  with  cold  water  and  purified,  yielded  a  very  good 
white  fiarina. 

All  thefe  roots  are  very  watery.  The  white  beet  lofcs 
by  gentle,  but  entire,  deficcation,  full  three-quarters  of  its 
weight,  and  the  red  beet  feven-eighths. 

For  an  account  of  the  experiments  of  Achard,  and  other 
chemifts,  fee  Beta. 

It  is  alfo  prefumed,  that  much  fugar  may  be  obtained 

from  other  vegetables,  as  from  green  peas,  cabbage,  green 

farinaceous  grains,   as  barley,  (fee  Malt,)  ripe  fruit  of 

grape,  date,  and  fig,  and  the  root  of  parfnip,  &c.  and 

mm  {Several  trees,  as  the  fycamore  and  birch  trees.    Green 

maize   (fee  Maize)   contains  a  liquor   from  which  the 

American  favages  are  faid  to  extra^  fugar.     It  may  alfo 

be  extraded  from  the  afilefmi  caule  ercBoJimplui  annuOi  and 

from  any  flowers  collemd  while  the  morning  dew  is  upon 

them.     But  the  vegetable  which  yields  the  largeft  quantity 

of  fugar,  next  to  the  fugar-cane,  is  the  fugar-maple.  ( Sec 

Maple.)      The  methods  employed  for  cxtrafting  fugar 

from  this  tree  in  Canada  are  related  by  M.  Gautier,  in  the 

Mem.  des  Scav.  Eftraag.  tom«  ii.  and  by  M.  Kalm,  in  the 

SwedifliMem.  for  I7j;7.  (  See  Maple  ^tr/or. )    Thefeafon 

for  tapping  the  tree  is  from  February  to  April,  for  about 

fix  weeks,  during  which  time  a  tree  of  moderate  fize  will 

yield  from  20  to  30  gallons  of  fap,  from  which  may  be 

made  about  five  or  fix  pounds  of  pretty  good  fugar.    The 

tree  does  not  feem  to  fuftain  any  injury  firom  this  operatioo* 

for  the  juice  is  more  faccharine  from  the  trees  that  have 
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'  been  adraady  Uppcd,  than  £rom  tliofe  that  are  frefli.  This 
juice,  which  is  clear,  and  of  a  pleafant  tafte,  is  made  into 
fugar  by  the  farmers  in  the  country,  with  a  fimple  ap- 
paratus. It  is  ttfually  clarified  with  lime  and  white  of  egg 
(or  milk)  boiled  down,  grained,  and  clayed,  like  the  cane- 
juice.  Sometimes  the  quantity  of  liquid  is  reduced  by 
freezing  at  the  proper  feafon,  wnich  is  preferred  to  evapo- 
ration. This  fubftance  miffht,  it  is  fuppofed,  be  made  into 
loaf'fugar,  as  well  as  the  muTcovado }  and  it  is  commonly  ufed 
in  a  half-purified  ftate,  like  the  common  moift  fugar.  The 
juice  will  alfo  furaifh  a  pleafant  wine  by  fermentation,  and 
a  good  vinegar. 

By  difcovering  a  menftruum  that  would  diifolve  the 
fugar,  and  not  ti^  flimy  fubftance,  the  faccharine  and  muci- 
laginous parts  of  plants  might  be  feparated  from  one 
another  with  advantage.  Sugar  is  fcarcely,  if  at  all,  con- 
tained in  any  part  of  the  animal  kingdom,  (honey  cer- 
tainly belonging  to  the  vegetable,)  except  in  milk,  and  in 
the  urine,  during  the  fingular  difeafe  called  **  diabetes 
0iellitu8." 

Pure  fugar  appears  either  in  a  re^larly  cryftallized  form, 
or  in  ihining  white  cryftallized  grams.  Both  in  candy  and 
loaf  it  is  hard  and  brittle,  inodorous  and  fweet.  If  hard 
loaf-fugar  be  rubbed  in  the  dark,  it  is  very  luminous.  With 
the  nitric  acid  it  is  convertible  chiefly  into  the  oxalic  acid. 
It  is  very  foluble  both  in  water  and  alcohol.  Melalfes, 
which  are  conftituted  chiefly  of  the  uncryftallizable  parts  of 
the  juice  of  the  fugar-cane,  and  which  Prouft  has  denominated 
liquid  fugar,  are  more  foluble  in  alcohol  than  fu^.  Sugar 
requires  only  its  own  vreight  of  water  at  48°  for  its  folution  ; 
and  when  united  at  a  hifirher  temperature  with  a  fmaller 
quantity,  it  remains  diiTolved  and  forms  a  fyrup.  The 
watery  folution,  mixed  with  mucilaginous,  farinaceous, 
or  other  matters,  readily  enters  into  the  vinous  ferment- 
ation ;  whence  it  is  inferred,  by  confidering  that  the  ftrength 
of  the  liquor  and  quantity  of  alcohol  produced  depend  on 
the  quantity  of  fugar,  that  the  moft  eflential  part  of  the  pro- 
cefs  of  vinous  fermentation  is  the  converfion  of  fugar  into 
alcohol.  Four  parts  of  boiling  alcohol  difiblve  one  part  of 
fugar ;  but  a  moiety  of  fuffar  again  feparates  by  reft  in 
cryftals.  Oils  readily  combine  with  fugar,  and  the  mixture 
is  mifcible  with  water.  Lime  and  the  fixed  alkalies  unite 
with  fugar,  and  form  compounds,  without  any  fweet  tafte. 
The  concentrated  ftrong-  acids  diflblve  and  decompofe 
fugar,  but  the  weaker  fimply  diflblve  it ;  and  the  alkaline 
and  earthy  hydro-fulphurets,  fulphurets,  and  phofphurets, 
decompofe  it,  and  refolve  it  into  a  fubftance  refembhng  gum. 
Its  ultimate  conftituent  parts,  according  to  Lavoifier,  are 
64  of  oxygen,  28  of  carbon,  and  8  of  hydrogen,  in  100  parts. 

Sugar  melts  at  a  heat  confiderably  above  that  of  boiling 
water,  and  forms  a  blood-red  vifeid  fluid,  which,  cooled, 
has  a  flavour  of  empyreuma,  not  ungrateful,  mixed  with 
the  natural  fweetnefs.  When  melted,  it  takes  fire  from  a 
lighted  fubftance,  and  bums  with  a  ftrong  red  flame,  and 
a  penetrating  odour,  which  excites  coughing,  and  is  owing 
to  the  produ6lion  of  an  acid. 

If  fugar  be  diftiUed  fer/e  from  a  glafs  retort  with  a  heat 
gradually  increafed  to  rednefs,  and  the  products  be  care- 
fully collected,  they  will  be  found  to  be,  firft,  a  coloured 
liquor,  ftrongly  acid  and  pungent,  called  the  <<pyromucous." 
A  large  quantity  of  gas  comes  over  at  the  fame  time,  which 
18  hydro-carbon  at  mixed  with  a  little  carbonic  acid;  and 
a  very  pure  charcoal  is  left  behind,  which  bums  away  in 
the  open  air  without  leaving  any  refidue.  Neither  azot, 
ammonia,  nor  lime,  nor  any  other  fubftance,  is  obtained  in 
this  procefs,  whence  it  appears  that  fugar  is  one  of  the 
purelt  hydro-carbonous  oxyds  known. 


The  aftoal  chemical  differences  between  mucilage  and 
fugar,  as  ftated  by  Mr.  Cruikihank,  are  iht  following: 
fugar  is  foluble  both  in  water  and  alcohol,  and  cryftallizabie 
from  either  folution  ;  but  mucilage  is  in  foluble  in  alcohol, 
and  refufes  to  cryftallize  from  its  watery  folution :  480 
grains  of  fugar  yielded  by  diftillation  i  so  grains  of  charcoal, 
270  grains  of  liquid  pyromucoHS  acid,  4i.ounce.meafures  of 
carbonic  acid  gas,  and  119  ounce-meafures  of  hydro-carbonat 
gas :— the  fame  quantity  of  gum  arabic  yielded  96  g^rains 
of  charcoal,  210  grains  of  pyromucous  acid,  93  meafures  of 
carbonic  acid,  and  180  of  hydro-carbonat.  It  alfo  gave 
about  10  grains  of  lime,  and  the  acid,  when  faturated  with 
lime,  gave  out  a  little  ammonia ;  and  hence  it  appears,  that 
lime  and  azot  are  fubftances  that  belong  to  mucilage,  and 
not  to  fugar.  The  habitudes  of  each  fubftance  with  nitric 
acid  differ  alfo  confiderably.  When  gum  arabic  {e.  g. )  it 
heated  with  nitrous  acid  only  till  nitrous  gas  begrins  to  be 
difengaged,  a  quantity  of  white  infoluble  matter  precipitates, 
which  is  the  «<  mucous*'  acid,  and  the  refidue  is  **  malic'* 
acid,  which  a  futher  addition  of  the  nitric  converts  into 
oxalic.  But  fugar  is  changed  into  oxalic,  or  malic  and 
oxalic  acid,  without  the  produflion  of  any  mucous  acid. 
The  quantity  of  oxalic  acid  produced  from  a  given  weight 
of  fugar  widi  nitric  acid  alfo  exceeds  tlmt  yidded  by  the 
fame  weight  of  mucilage  with  the  fame  proportion  of  acid. 
In  the  fpontaneous  changes,  alfo,  fuear  and  mucilage  differ 
eifentially  :  fugar  being  the  effentiaf  material  of  the  vinous 
fermentation ;  but  mucilage  is  incapable  of  this  procefs 
when  pure,  and  appears  to  contribute  little  to  the  genera- 
tion of  alcohol,  when  in  combination  with  fermenting 
materials. 

From  the  known  properties  of  fugar,  it  is  fuppofed  to 
unite  the  un^uous  part  of  the  food  with  the  animal  juices : 
hence  fome  have  concluded,  that  it  is  nutritive  to  animals, 
and  increafes  corpulence ;  others  have  afcribed  to  it  a  con- 
trary effed,  as  it  is  faid  to  prevent  the  feparation  of  the 
oily  matter,  which  forms  fat,  from  the  blood ;  and  others, 
again,  have  charged  it  with  rendering  the  juices  thicker 
and  more  fluggim,  retarding  circulation,  obftru6ting  the 
natural  fecretions,  and  thus  occafioning  or  aggravating  fcor- 
butic,  cathartic,  hypochondriacal,  and  other  diforders. 
However,  experience  feems  to  fhew,  that  the  moderate  ufe 
of  it  is  at  lean  innocent. 

Profeflbr  Murray,  who  has  treated  this  fubje6k  very 
elaborately,  thinks  that  by  the  fermentation  which  fugar 
undergoes  in  the  ftomach,  and  by  its  relaxing  refolvent 
faponaceous  qualities,  as  well  as  by  the  acid  wmch  it  con- 
tains, it  rather  tends  to  emaciate  than  to  fatten  the  body ; 
and  in  this  opinion  he  obferves  that  he  has  the  authority  of 
Boerhaave,  who  fays,  if  this  fweet  be  taken  in  large  quanti- 
ties it  produces  emaciation,  by  diffolving  too  much  of  the 
animal  oil.  He  is  therefore  much  furprifed,  that  Mr.  John 
Hunter  fliould  lately  reconunend  fugar  and  honej  as  the 
beft  reftoratives  to  thofe  fuffering  from  great  debiuty  by  a 
long  courfe  of  mercury.  What  may  be  the  effe6^s  of  fugar 
in  this  refpe6l  in  its  refined  ftate  may  be  difficult  to  de- 
termine ;  but  in  its  crude  ftate  there  can  be  no  doubt  of  its 
affording  a  confiderable  (hare  of  nourifhment,  both  as  com- 
bined in  various  vegetable  matters,  and  as  feparated  by  art. 
Thofe  animals  which  wholly  feed  upon  it  in  the  fugar 
iilands,  become  remarkably  corpulent;  and  the  negrro 
children,  whofe  diet  happens  fometimes  for  a  feafon  to  be 
confined  to  melaffes,  are  eafily  diftinguiflied  from  others  by 
their  fuperior  bulk ;  they  are,  however,  more  difpofed  to 
fuffer  by  worms,  and  are  likewife  lefs  adtive  and  healthy. 

Sugar  however  appears,  by  the  experiments  of  feveral 
writersi  to  prove  deleterious  to  various  kinds  of  worms, 
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either  by  immerfing  them  ia  a  folution  of  fugar*  or  fprink- 
ling  it  upon  their  bodiet ;  and  twenty  grains  of  lump-fugar 
forced  into  the  ftomach  of  a  frog»  produced  immediate 
torpor  and  death,  which  followed  in  the  courfe  of  an  hour : 
it  alfo  proved  fatal  to  pigeons^  and  to  the  gallinac  kind, 
but  not  to  fparrows ;  and  with  fheep  and  dogs  it  had  no 
other  effefi  than  that  of  a  cathartic. 

Sugar  may  certainly  be  taken  into  the  ftomach  in  pretty 
large  quantities,  without  producing  any  bad  confequences  i 
though  proofs  are  not  wanting  of  its  mifchievous  effedts,  in 
which*  by  its  attenuating  and  difTolving  the  fluids,  and  re- 
laxing the  folids,  debility  and  difeafe  are  faid  to  have  been 
produced.  Stark  for  many  days  tpok  from  four  ounces  of 
liigar,  to  eight,  ten,  fixteen,  and  even  twenty,  with  bread 
and  water,  by  which  naufea,  flatus,  ulceration  in  the  mouth, 
with  rednefs  and  tumefadion  of  the  gums,  oppreffion, 
purging,  pain,  and  rednefs'of  the  right  noftril,  bleeding  at 
the  note,  and  livid  ftreaks  over  the  right  fcapula,  were  pro- 
duced. We  are  alfo  told  that  a  boy,  who  was  much  af- 
feded  by  acidity  of  the  ftomach,  in  a  fhort  time  greedily 
ate  a  large  quantity  of  lump-fugar;  foon  afterwards  he 
was  taken  ill,  and  the  next  morning  found  dead  in  his  bed. 
Upon  examining  his  body,  red  fpots,  and  other  marks  of  a 
diflblved  ftate  of  the  blood,  were  difcovered.  What  degrree 
of  credit  ought  to  be  given  to  thefe  and  other  cafes  of  the 
like  kind,  we  leave  to  the  judgment  of  our  readers  t  but 
that  the  liberal  ufe  of  fugar  to  many  ftomachs  has  greatly 
impaired  the  digeftive  powers,  and  laid  a  foundation  for 
various  complaints,  is  highly  probable.  At  the  fame  time 
we  muft  admit,  that  feveral  indulee  largely  in  this  article,  if 
not  with  advantage,  at  leaft  with  impunity. 

As  a  medicine,  fugar  cannot  be  coniidered  to  poflefs 
much  power.  Dr.  Cullen  clafles  it  with  the  attenuantia  ; 
and  Ber^us  ftates  it  to  be  faponacea,  edulcorans,  relaxans, 
peflorahs,  vulneraria,  antifeptica,  nutriens.  In  catarrhal 
affe6iions,  both  fugar  and  honey  are  frequently  employed  : 
it  has  alfo  been  advantageoufly  ufed  in  calculous  complaints ; 
and  from  its  known  power  in  preferving  animal  and  vege- 
table fubftances  from  putrefadion,  it  has  been  given  with  a 
view  to  its  antifeptic  effef^s.  The  candy,  by  difiblving 
flowly  in  the  mouth,  is  well  fuited  to  relieve  tickling 
coughs  and  hoarfenefs.  The  ufe  of  fugar  in  various  medi- 
cinal compofitions  is  too  obvious  to  require  being  particu- 
larly pointed  out. 

Kaw  fugar  and  melafTes,  by  virtue  of  their  oily  or  treacly 
matter,  prove  emollient  and  gently  laxative.  The  cryftals 
or  candy  are  molt  difficult  of  folution,  and  hence  are  moft 
proper  where  this  foft  lubricating  fwect  is  wanted  to  dif- 
lolve  flowly  in  the  mouth,  as  in  tickbng  coughs  and  hoarfe.> 
nefs.     Refined  fugar,  externally  applied,  is  efcharotic. 

Coarfe  fugar,  in  which  there  is  more  oil  than  in  refined 
fugar,  is^  recommended  as  a  good  medicine  in  collyria  for 
difcharging  ulcers  of  the  cornea,  in  which  aftringents  are 
hurtful.    Aikin.     Lewis.     Woodvilie. 

Sugar,  uicui  of.    See  Oxalic  jlcui. 

Sugar,  En^yreumatic  Acid  of.  See  Sugar,  fupra^  and 
Pyromucous  Acid, 

Sugar,  Caflt  or  Chefl  of.     See  Cask  and  Chest. 

Sugar  of  Lead.     See  Lead,  and  Saocharum  Saturm. 

Sugar,  Maple.  See  Acer,  Maple  Sugary  and  Sugars 
fupra. 

Sugar  of  MUL    See  Milk. 

Sugar  of  RofeSf  faccharum  rofatum^  is  white  fugar  cla- 
rified, and  boiled  into  a  confiftence  in  rofe-water ;  when 
boiled,  they  form  it  into  lozenges,  fometimes  into  little 
grains,  of  the  fize  of  peas,  by  keeping  it  ftirriog  till  it  be 
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cold  and  dry^     It  is  reputed  good  ^  foften  and  allay  kxu 
monies,  &c.  of  the  breaft.     See  Rose* 

SuGAR-5^^,  a  name  given  by  our  diftillers  to  a  fpirit 
made  in  England,  Holland,  and  other  places,  from  the  waflu 
ings,  fcummings,  drofs,  and  wafte  ot  a  fugar^baker'a  re- 
fining-houfe.  The  manner  of  preparing  it  is  the  fame  with 
that  ufed  for  the  malt  and  melaftes  fpints.  The  refofe  of 
the  fugar  is  fermented  with  water  in  the  ufual  manner,  then 
diftiUed  into  what  is  called  low  wmet»  and  afterwards 
re^ified,  without  any  addition,  into  proof-fpirit. 

When  the  operation  is  well  performed,  and  no  foul, 
fetid,  or  foreign  matter  has  got  in  among  the  waih,  this 
is  a  tolerably  clean  fpirit.  We  coolmonly  make  it  fuch,  but 
in  Holland  it  is  ulually  made  very  naufeous  and  difagice- 
able;  though  capable,  by  an  eafy  redification,  fanuliar 
with  us,  but  not  much  known  abroad,  of  bein^  brought 
to  a  fine  and  clean  fpirit.  With  us  this  fugar-fpirit  ia  med 
to  mix  with,  and  adulterate  brandy,  rum,  and  anrack, 
which  will  receive  a  large  dofe  of  it  without  its  bdog  at 
all  difcoverable  ;  but  the  Dutch,  who  have  it  very  coaHe, 
can  only  adulterate  rum  with  it,  and  even  that  will  bear 
but  a  fmall  proportion,  without  being  betrayed  by  iti 
naufeoufnefs. 

This  fugar-fpirit,  reduced  to  alcohol,  makes  one  of  the 
pureft  fpirits  we  are  acquainted  with,  much  fuperior  to  that 
of  melafres,  and  much  more  to  that  of  inalt«  Shaw's  Effay 
on  Diftillery* 

We  have  in  the  Philofophical  TranfaAions,  an  account 
of  a  volatile  and  pungent  Ipirit  of  fugair,  which  was  made 
from  what  the  fugar-bakers  call  fugar-water  ;  which  is  so 
other  than  the  water  in  which  the  aprons,  moulds,  aud 
other  utenfils,  employed  in  the  refining  of  fugar,  are  wafhed. 
This  was  fo  extremely  pungent,  tlut  a  man  could  not 
fmell  to  a  large  quantity  of  it  without  danger  of  fuffocatioo; 
and  fo  volatile,  that  no  flopping  it  up  could  preferve  its 
fpirit  for  any  length  of  time.     rhil.  Tranf.  N^  150. 

Sugar  ScuiUf  in  Agrkukwrey  the  furface  fcummy  material 
which  is  taken  off  from  the  boilers  of  the  fugar-bakers,  and 
which  in  fome  places  is  made  confiderable  ufe  of  as  a  manare. 
It  confifts  principally,  according  to  fir  H.  Davy,  of  bullock's 
blood,  which  has  been  employed  for  the  purpofe  of  feparat- 
ing  the  impurities  of  common  brown  fugar,  by  means  of 
the  coagulation  of  its  albuminous  matter  by  the  neat  of  the 
boiler.  It  is  of  courfe  of  am  animal  nature,  and  muft  be 
mofi;  ufeful  on  lands  in  which  there  are  fubftances  of  the 
mouldy  kind,  on  which  it  can  readily  operate  and  produce 
a  beneficial  effed. 

Sugar,  in  Geography^  a  river  of  Veragua,  which  dil- 
charges  itfelf  into  the  bay  of  Honduras. — Alfo,  a  riTcr  of 
America,  which  runs  into  Saganaum  bay.— -Alfo,  a  rivtf  of 
New  Hampfliire,  which  runs  from  the  Sunnapee  lake  into 
the  Conne£dcut. 

Sugar  Creekf  a  river  of  Pennfylvania,  which  runs  into 
the  E.  branch  of  the  Sufquehannah,  N.  lat.  141°  41'.  W. 
long.  76*^  33'. — Alfo,  a  townfhip  of  Armftrong  county,  in 
Pennfylvania;  containing  11 13  inhabitants. — ^Alfo,  a  town- 
fhip of  Venangro  county,  in  Pennfylvania ;  containing  461 
inhabitants. — Alfo,  a  townfhip  of  Greene  county,  m  the 
diltrid  of  Ohio  $  containing  1286  inhabitants. 

Sugar  Hillf  a  rugged  eminence  in  the  ftate  of  New 
York,  near  Ticonderago,  which  was  taken  pofleflton  of  by 
general  Burgoyne,  when  he  compelled  the  Americans  to 
abandon  Ticonderago. 

Sugar-ZiMi/*,  a  mountain  of  the  iftand  of  Cuba ;  %$  nuki 
N.E.  of  St.  Jago.— Alfo,  a  mountain  of  the  iflaad  of 
Ceylon ;  52  miles  N.E.  of  Candy.-^Alfo,  a.mountain«f 
hill  of  Scotland,  in  the  county  of  Sutherland ;  8  iaSia  S.£* 
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of  Afynt  Poiot««-»AlfO|  a  fmali  ifland  in  the  Eaft  Indiafl 
fea,  near  the  N.  coaft  of  the  ifland  of  -Flores.  N.  lat.  7^  59'. 
£.  long.  If  o^  57'. — ^Alfo,  a  cape  on  the  W«  coaft  of  Africa. 
8.  lat.  1 2^  c'. — ^Alfo,  a  fmadl  ifland  in  the  Mergoi  Archi- 
pebgo.     N.  lat. '1 0^41'* 

SvoAVir Leaf  Bay y  a  baj  on  the  N.E.  coaft  of  the  ifland 
of  Juan  Ferthmdes. 

SvQAfL'Lvaf  Niiif  an  eminence,  (erving  as  a  landmark)  on 
the  N.  coaft  of  lake  Erie. 

SooAR-Xao/*  Hilist  mountains  of  Ireland,  in  the  county 
of  WickloWy  near  the  fea-coi^ft ;  10  miles  N.  of  Wicklow. 

SvQAK'Loaf  I/kmdft  a  clofter  of  fmall  iflands  near  the 
W.  coaft  of  New  Zealand,  N.  of  Su^ar-loaf  Point. 

SvgaR'Lm/  Pointf  a  cape  on  the  W.  coaft  of  Eaheino- 
mauhce,  the  northern  ifland  of  New  Zealand.  S«  lat. 
19^  6^.    W.  long.  i85<»8'. 

SUGENHElMy  a  town  of  Germany,  belonging  to 
the  margravate  of  Anfpach,  infulated  by  the  bifliopric  of 
Bamberg ;  20  miles  N.  of  Anfpach.  N.  lat.  49^  40'.  £. 
long.  io*3i'« 

SUGER,  in  Bbgrspfyf  abbot  of  St.  Decis,  and  prime 
minifter  of  France  under  Louis  the  Young,  was  bom  in 
the  year  1082.  He  was  employed  by  Louis  le  Gros,  who 
conferred  on  him  the  abbey  of  St.  Denis,  and  employed 
him  in  a  variety  of  concerns  of  a  very  different  nature  from 
thofe  of  his  eccleiiaftical  appointment,  fothat  he  adopted  the 
manners  and  appearance  of  a  ftatefman,  more  than  thofe  of 
an  abbot.  At  lengrth,  by  the  exhortations  of  St.  Bernard, 
he  determined  to  reform  both  his  monaftery  and  his  own 
conduft.  Accordingly  he  had  refolded  on  confining  him- 
felf  to  his  cloifter,  when  Louis  the  Youn^,  fucceflor  to 
Louis  le  Gros,  fetting  out  on  a  crufade  to  toe  Holy  Land 
in  I  lAjf  nominated  Su^r  rmnt  of  the  kingdom.  In  this 
high  nation  he  a^d  with  wiidom  and  integrity,  and  adopted 
meafnres  for  fupplying  the  king  with  nioney,  without 
burdening  his  fubje^s.  After  the  ung's  return  he  continued 
to  place  confidence  in  Suger,  who  prevailed  with  him  not 
to  divorce  his  queen  Eleanor  of  Guienne;  but  unfortu* 
nately  for  the  kingdom,  this  great  minifter  died  in  i ic2,  at 
the  age  of  70.  He  was  magnificently  interred  at  St.  Denis, 
the  monks  exprefiing  a  due  fenfe  of  his  fame,  by  merely  in- 
fcribing  on  his  tomb  the  words,  **  Here  lies  the  aobot 
Soger.''  His  works  were  a  **  Life  of  Louis  le  Gros,'' 
^<  Sfemoirs  of  his  Adminiftration  at  the  Abbey  of  St. 
Denis,  Sec."  **  Epiftles,"  &c.  which  Du  Chefne  has  pub. 
liflied  in  the  colledion  of  French  hiftorians.     Moreri. 

SUGGESTION,  Suggbstio,  the  ad  of  hinting,  or  fur* 
niihinff  anotiier  with  a  diought  or  defign,  or  of  infinuating 
it  artniHy  into  his  mind. 

In  the  French  law,  a  teftament  is  faid  to  be  made  by  fug- 
ceftiony  when  it  is  made  by  furprife,  and  contrary  to  the 
intention  of  the  teftator. 

If  fuggeftion  be  proved,  the  teftament  becomes  null. 
Articles  of  fuggeftion  are  not  admittable  a^nft  a  teftament 
written  with  the  teftator's  own  hand,  which  is  never  fuf- 


SuocnrrioNybr  Proishhitmf  in  Law.    See  Prohibition. 

SuGGBSTiOM,  Pr^/ecutioH  hy  Infnimatum  or.  See  In- 
formation. 

SUGGESTUS,  among  the  Romans,  a  pbce  in  the 
Campus  Martins  raifed  higher  than  the  reft,  where  eyery 
magiftrate,  accordinjjr  to  his  rank,  was  allowed  to  harangue 
the  people ;  but  private  peribns  could  not,  unlefs  they  nrft 
obtained  leave  firom  fome  magiftrate  to  do  it, 

SUGGRUNDARIUM,  among  the  Romans,  a  pbure 
where  infants,  net  exceeding  forty  days  old,  were  buried  % 
it  being  unlawful  to  bum  them. 

Vol,.  XXXIV. 


S  U  I 

StlGHUD  Bazan,  in  Geography^  a  large  harbour  o« 
the  W.  coaft  of  Mindanao.    N.  lat.  6^'. 

SUGHUT,  a  town  of  Aftatic  Turkey,  in  Natoliai 
4  miles  E.S.E*  of  Ifnik. 

SUGILLATIO,  in  Sw^ery^  an  eccbym^;  which  fee. 

SUGITIVA,  a  term  ufed  by  fome  authors  to  ezprefs 
medicines  which  fuck  up  and  abiorb  the  ferofities  in  drop- 
fical  perfotts. 

SUGOULLY,  in  GcMnraphy^  a  town  of  Hindooftan,  ia 
Bahar;  10  miles  E.S.E.  of  Bettiah.  N.  Ut.  26^  43'. 
E.  bng.  84®  44'. 

SUGUD.    See  Pollock. 

SUGULMESSA,  Sioilmbssa,  or  Se^mejaj  a  town 
of  Africa,  in  the  empire  of  Morocco,  the  capital  of  a  dif- 
trid,  and  at  one  time  the  capital  of  a  kingdom  to  which  it 

Sve  name,  now  called  *^  Tafilet ;"  which  fee.  This  town 
ms  to  have  been  known  to  the  Romans;  and  we  learn 
from  Leo  Afiricaiius,  that  it  was  anciently  called  <*  MeiTa," 
I.  e.  Vi^ory ;  and  that  a  Roman  general,  having  there  fol* 
lowed  and  vanquiflied  the  Numidians,  reftored  the  town, 
and  ^ve  it  the  name  of  **  Sigillum  Meflse,"  u  e.  the  Seal 
of  Vi6tory,  from  which  was  derived  SuguknefTa ;  72  miles 
E.  of  Tafilet.     N.  lat.  31®  26'.     W.  bng.  f  18'. 

SUHLA,  a  town  of  Germany,  in  the  county  of  Henne- 
ber^,  on  the  Hafel  $  in  which  are  naanufa£iures  of  fted» 
fuftians,  and  ticks ;  7  miles  S.E.  of  Smalkalden.  N.  bt. 
50®  40^.     E.  long.  10®  58'. 

SUHLING£N,  a  town  of  Germany,  in  the  county  of 
Hoya;  14  miles  S.W.  of  Hoya.— Aifo,  a  river  of  Ger« 
many,  which  runs  into  the  Aue,  ^  miles  S.  of  Bahrenburg» 
in  the  county  of  Hoya. 

SUHMANDROOG,  mountains  of  Afia;  50  milet 
S.S.E.  of  Candahar. 

SUJALPOUR,  a  town  of  Hindooftan,  in  Malwa  $  ^m 
miles  N.E.  of  Indore. 

SUJANAGUR,  a  town  of  Bengal ;  56  miles  S.S.E. 
of  Nattore. 

SUJANHEE,  a  town  of  Hindooftan,  in  Oriffa }  36 
miles  S.W.  of  BaJafore. 

SVIATA,  a  cape  of  Ruffia,  in  the  Frozen  oceaa. 
N.  lat.  67°  40'.     E.  long.  46°  34'. 

S  VI ATOR,  a  cape  of  Kufiia,  on  the  coaft  of  the  Frozea 
fea.     N.  Ut.  68®  30'.     E.  long  30*^  ^d. 

SUJATPOUR,  a  town  of  Hindooftan,  in  Bengal;  62 
miles  N.E.  of  Dacca.  N.  lat.  24^  20^.  E.  long.  91^  t^. 
— Alfo,  a  town  of  Hindooftan,  in  Rohilcund;  3  c  inilea 
S.  of  Pillibeat. 

SVIBOVETY,  a  town  of  Croatia ;  40  miks  E.  of 
Agram. 

SUICERUS,  {Sebmfeihurf)JoHV  Caspar,  in  Bugr^y^ 
a  learned  divine,  was  bom  in  Switzerland  in  161 91  ftudied 
divinity  at  Saurour  and  Montauban,  and  became  profeflbr  of 
facred  literature  at  Zurich.  His  ftudy  of  the  Greek  fathers 
produced  feveral  works,  the  principal  of  which  coft  him  2« 
years' labour,  arid  was  entitled  <<  Thefaurus  Ecclefiafticus, 
e  Patribus  Graecis,  ordine  Alphabetico  exhibens  quccunque 
Phrafes,  Ritus,  Dogmata,  Ha^refes,  et  hujufmodi  alia  hue 
fpeAant,'*  Amft.  2  vols.  fol. ;  and  in  a  much  enlarged 
^tion*  Amft.  1728.  Among  his  other  works  were  "  Ob- 
fervationes  Sacrae,'*  Tigur.  1665,  410.  and  *<  Mifcellanea," 
containing  feveral  extraas  of  the  Greek  fathers,  with  a  Latin 
verfion,  Tigur.  1681,  and  a  <«  Greek  and  Latin  Lexicon." 
Moren. 

His  fon,  Henry  Suieerus,  was  alfo  a  profeflbr  at  Zurich 
and  at  Heidelberg,  and  the  author  of  ibme  literary  works. 
He  died  in  I70C,  the  fame  year  with  his  father. 

SUICID£»  tn  a  general  fenfe,  and  according  to  the  etyipoi^ 
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logy  n(  the  term,  derived  itomft  and  c^^  is  felf-murder.  The 
only  queflion  in  the  argument  concerning  this  fubjed^,  fays 
archdeacoQ  Paley,  is  no  other  than  this,  —  May  every  man 
who  pleafes  to  deilroy  his  hfe,  iunocently  do  fo  ?  Shall  we 
fay,  that  we  are  thtfn  only  at  liberty  to  commit  fuicide, 
when  we  find  our  continuance  in  life  become  ufelefs  to  man- 
kind ?  Any  man  may,  if  be  pleafes,  render  himfelf  ufelefs ; 
and  perfoiis  of  a  melancholy  difpofition  are  prone  to  regard 
themfelves  as  ufelefs,  when  this  in  the  judgment  of  others  is 
not  actually  the  cafe.  But  if  a  law  were  promul?ed, 
allowing  any  perfon  to  deftroy  another,  when  he  judged  him 
to  be  ufelefs,  would  not  the  latitude  of  fuch  a  rule  be  univer- 
fally  condemned  I  And  would  it  not  amount  to  a  permif- 
fion  to  commit  murder  at  pleafure  \  A  fimilar  rule,  regu- 
lating the  right  to  difpofc  of  our  own  lives,  would  be  capa- 
ble of  the  fame  extenfion.  Befides,  no  one  can  be -pro- 
nounced ufeWfsy  for  the  purpofe  of  this  plea,  who  has  not 
loft  every  capacity  and  opportunity  of  being  ufeful,  and 
aHb  the  peifibility  of  recovering  either  ;  and  this  fuppofes  a 
ftate  of  fuch  complete  deititution  and  defpair,  as  cannot  be 
predicated,  it  id  prefumed,  of  any  man  living.    . 

Shall  it  be  faid,  that  it  is  only  lawful  for  thofe  who  leave 
none  to  lament  their  death,  to  depart  voluntarily  out  of  life  ? 
Here  it  ihould  be  confidered,  not  whether  there  are  any  to 
feel  forrow  for  us,  bat  whether  their  forrow  for  our  death 
wiQ  exceed  that  which  we  fhould  fufFer  by  continuing  to 
live  ?  In  this  view  of  the  queflion*  the  judgment  that  is 
formed  will  depend  fo  much  o/the  ftate  of  the  fpirits, 
or  the  preffure  of  any  prefent  anxiety,  as  to  vary  very  little 
in  hypochondriacal  conftitutions  from  an  unqualified  licence 
to  commit  fuicide,  whenever  the  diftrefi'es  fancied  or  feared, 
or  aftually  endured,  rofe  high  enough  to  overcome  the  pain 
and  dread  of  death. 

•  Men  are  never  tempted  to  deftroy  tbemfelves,  unlefs  they 
are  oppreffed  by  fome  grievous  uneafinefs ;  and  to  thefe  cafes 
the  reftrifkion  of  the  rule  ought  to  apply.  But  what  efFe6l 
can  we  look  for  from  a  rule,  which  propofes  to  weigh  our 
awn  plun  againft  that  of  another ;  the  mifery^  that  is  felt, 
againft  that  which  is  merely  conceived  ;  and  m  fuch  an  in- 
fufficient  balance  as  the  party^s  own  diftempered  imagina- 
tion ?  Any  other  rule  that  can  be  afligned  will  ultimately 
bring  us  to  an  indifcriminate  toleration  of  fuicide,  in  all 
cafes  that  involve  the  danger  of  its  being  committed. 

It  therefore  becomes  a  fubje^  of  inquiry,  what  would 
be  the  effcfts  of  fuch  a  toleration  ?  They  mult  evidently 
be  the  lofs  of  many  lives  to  the  community,  of  which  fome 
might  be  ufeful  or  important ;  the  afflidlion  of  many  families, 
and  the  confternation  of  all ;  for  mankind  muft  live  in  con- 
tinual alarm  for  the  fate  of  their  friends  and  deareft  relations, 
when  the  reftraints  of  religion  and  morality  are  withdrawn  ; 
when  every  difguft,  which  is  powerful  enough  to  tempt  men 
to  fuicide,  (hall  be  deemed  fufHcient  to  juftify  it ;  and  when 
the  follies  and  vices,  as  well  as  the  inevitable  calamities  of 
human  life,  fo  often  make  exiftence  a  burthen. 

A  iecond  confideration,  and  perfe6kly  diftin6i  from  the 
former,-  is  this.  By  contniuing  in  the  world,  and  in  the 
exercife  of  thofe  virtue8  which  remain  within  our  power,  we 
retain  the  opportunity  of  meliorating  our  condition  in  a 
future  ftate.  This  argument,  it  is  true,  does  not  in  ft  rid- 
nefs  prove  fuicide  to  be  a  crime ;  but  if  it  fupply  a  nnotive 
to  dilfuade  us  from  committing  it,  it  amounts  to  much  the 
fame  thing.  Now  there  is  no  condition  in  human  life  which 
is  not  capable  of  fome  virtue,  aAive  or  pailive.  Even 
piety  and  refignation  under  the  fufterings  to  which  we  are 
called,  teftify  a  truft  and  acquiefcence  in  the  divine  counfels 
more  acceptable,  perhaps,  than  the  moft  proftrate  devotion ; 
afford  an  edifying  example  to  all  who  obferve  them^  and 
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may  hope  for  a  recompenfe  among  the  mqft  arduous  of 
human  virtues.  Thefe  qualities  are  always  in  the  power  of 
the  miferable ;  indeed  of  none  but  the  miferable. 

Befides  the  general  reafons  already  ftated,  and  applicable 
to  all  cafes  of  fuicide,  each  cafe  has  fome  aggravations  pecu- 
liar to  itfelf ;  fuch  as  the  duties  that  are  deferted ;  the  claims 
that  are  defrauded  ;  the  lofs,  afHiclion,  or  difgrace  which 
our  death,  or  the  manner  of  it,  caufes  to  our  family  or 
friends  ;  the  occalion  thus  given  to  many  for  fufpefiing  the 
fincerity  of  our  moral  and  religious  profeffions,  and  tliofe 
of  all  others,  ^.as  well  as  our  own ;  the  reproach  we  entail 
upon  our  order,  calling,  or  fe6i:,  &c.  &c»  Here  we  mig;ht 
add,  that  fuicide  implies  a  want  of  reverence  for  God,  and 
refignation  to  his  will,  who  has  afligned  to  every  man  his 
poft  in  life  to  be  maintained  till  the  Lord  of  life  and  death 
difmifs  him  front  it ;  that  it  argues  a  difhonourable  vreak- 
nefs  of  mind,  want  of  fortitude,  in  not  being  able  to  endure 
the  calamities  of  life  ;  and  the  want  of  a  oue  regard  to 
that  future  ftate  of  exiftence  to  which  the  perfon  chargeable 
with  fuicide  paffes  by  an  ad  difpleafing  to  God,  and  admit* 
ting  of  no  repentance. 

Should  it  be  faid,  that  we  do  not  come  into  life  by  our 
own  confent,  as  a  foldier  does  into  an  army,  the  anfwer 
is  obvious,  that  God,  as  our  creator  and  the  preferver  of 
life,  has  a  much  gpreater  right  to  our  humble  obedience^ 
than  a  general  can  have  to  that  of  a  foldier,  how  willingly 
foever  he  may  have  enlifted  himfelf  into  his  fervice.  If  we 
confult  Scripture  in  reference  to  this  fubjed^,  we  there  fiad 
only  general  principles,  that  may,  by  conftru£kion  and  im* 
plication,  be  applicable  to  this  fubjefk.  Here  we  find,  in 
a  variety  of  paffages,  that  human  life  is  reprefented  as  a 
term  alfigned  or  prefcribed  to  us ;  and,  therefore,  we  are 
not  at  liberty  to  determine  for  ourfelves  the  .duration  of  our 
hves.  We  learn  alfo  that  Chrift  and  his  apoftles  inculcate 
upon  their  followers,  both  by  do6irine  and  example,  bo 
virtue  fo  frequently  and  fo  eameftly  as  patience  un«kr 
affli^ion  ;  and  that  the  condu6i  of  the  apoftles,  and  of  the 
Chrift ians  of  the  apoftolic  age,  affords  no  obfcure  iatima* 
tion  of  their  fentiments  upon  this  point.  In  this  world 
they  experienced  every  extremity  of  outward  injury  and 
diftrefs  ;  and  the  change  which  death  brought  with  it  was, 
in  their  expe£^ation,  infinitely  beneficial.  Yet  it  never 
entered  into  their  minds  to  haften  this  change  by  an  a€t  of 
fuicide  ;  and  this  affords  a  very  ftrons  prefumption  that 
they  apprehended  fome  unlawfulnefs  in  the  expedient. 

In  defence  of  fuicide,  many  arguments  have  been  urged* 
and  particularly  this  following ;  that  if  we  deny  to  the  indi- 
vidual a  right  over  his  own  life,  it  feems  impoffible  to  re* 
concile  with  the  law  of  nature  that  right  which  the  ftate 
claims  and  exercifes  over  the  lives  of  its  fubje£ks,  when  it 
ordains  or  infli^  capital  punifhments.  It  is  alfo  faid  thai 
it  will  be  equally  difncult  to  account  for  the  power  of  die 
ftate  to  commit  its  fubje6is  to  the  dangers  of  war,  and  to 
expofe  their  lives  without  fcruple  in  the  field  of  battle. 
This  reafoning,  we  obferve,  is  founded  on  an  errooeooa 
principle,  viz.  that  the  ftate  acquires  its  right  over  the  lifie 
of  the  fubje^  from  his  own  confent ;  but  the  truth  is,  that 
the  ftate  derives  this  right,  neither  from  the  confent  of  the 
fubje6t,  nor  through  the  medium  of  that  confent,  but  in^- 
mediately  from  the  donation  of  the  Deity. 

No  writer  has  difcufledthe  fubje^l:  of  fuicide  more  amply 
than  Mad.  de  Stael,  in  her  *«  Reflexions  fur  le  Suicide,'^ 
printed  at  London  in  1813.  Although  it  muft  be  admitted 
that  every  a£l  by  which  a  man  voluntarily  caufes  hit  owb 
death  is  not  criminal,  yet  all  fuch  ads  are  fuicidesu  Cir* 
cumfUnces  occur  in  which  it  is  a  duty  to  perform  ads  of 
which  a  man's  own  death  is  the  neceffary  rdult*    Tins  ia 
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the  cafe  in  all  the  operations  of  war.  Befides  thefe  faicides  patience,  of  fortitude,  and  of  firmnefi  $  but  boldly  to  feek 
of  duty,  there  are  other  cafes  of  the  hazard  or  facrifice  of  the  means  of  deliverance  from  fuffering,  is  reprefented  an 
life,  wnich  are  confidered  as  ads  of  yirtue,  requiring  fin-  the  office  of  courage.  Patience  endures  the  gangrened 
ffular  macrnanimity,  and  juilly  diftinguifhed  by  the  moft  limb ;  courage  encounters  the  terrors  of  amputation ;  and 
fplendid  reputation.  Codrus  and  Decius  prefent  themfelves  it  is  alleged,  that  words  are  diltorted  from  their  natural 
to  the  recollection  of  every  reader.  Volunteers  for  the  raoft  fenfe,  to  call  tJiat  man  a  coward,  who  has  completely  con- 
perilous  fervices  are  eafily  found ;  fuch  are  mounting  a  quered  the  fear  of  death.  But  the  queftion  ftill  recurs* 
breach,  or  boarding  a  (hip.  There  are  other  fuicides,  whether  death  is  not  a  lefs  evil  in  the  view  and  eftimation 
which,  vdthout  being  either  demanded  by  duty,  or  per-  of  perfons  difpofed  to  fuicide,  and  under  the  influence  of 
formed  for  the  prefcrvation  of  a  community  or  an  indi-  the  principles  and  feelings  that  agitate  their  minds  at  the 
▼idual,  are  yet  generally  confidered  as  ads  which,  whether  moment  of  reflexion  and  anticipation,  than  the  difgrace 
they  be  ftridly  moral  or  not,  can  only  be  performed  by  ^  or  dillrefs,  or  other  evils,  which  they  would  thus  endea- 
minds  of  the  moil  magnanimous  virtue.  The  fuicide  of  vour  to  prevent  or  efcape :  accordingly,  though  a  man, 
Cato  is  of  this  kind.  The  merit  of  Regulus's  return  to  generally  fpeaking,  cannot  be  denominated  a  coward  who 
Carthage  was  enhanced,  in  the  opinion  of  one  of  the  mod  has  vanquiihed  the  fear  of  death,  yet  he  is  mere  a  coward, 
fcnfible  and  moderate  of  moralifts,  principdly  by  his  certain  or  at  ieaft  poiTeiFed  in  a  lower  degree  of  virtuous  fortitude, 
knowledge  of  the  death  which  his  barbarous  tormentors  had  than  a  perfon  who  has  •vercome  the  dread  of  greater  evils, 
prepared  for  him.  Every  cafe  in  which  a  man  prefers  and  who  has  refolution  to  live  in  order  to  encounter  them 
death  to  guilt  is  a  fuicide  of  duty.  Of  this  nature  is  all  with  patience  and  refignation,  till  Providence  orders  his 
martyrdom,  where  life  is  to  be  faved  only  by  falfe  profeifions,  .difcharge. 

or  by  compliances  which  the  confcience  of  the  martyr  Among  the  moft  remarkable  perfbns  who  have  contended 

deems  ftill  more  criminal.     Among  the  early  Chriftians  for  the  innocence,  and  even  for  the  merit  of  fome  fuicides, 

there  prevailed  a  fort  of  ambition  of  martyrdom,  which  the  are  two  eminent  Englifh  divines  of  the  17th  century,  whofe 

lathers  of  the  church  condemned  as  the  fruit  of  mtfguided  writings  have  long   fince  funk  into  almoft  total  oblivion, 

seal,  but  which  the   people  confidered    with   reverence,  f^e  firft'Was  the  celebrated  Dr.  Donne,  who  was  probably 

Dying  men  deplored  the  natural  death  which  robbed  them  driven  to  the  contemplation  of  this  queftion  by  his  own 

of  the  honours  of  martyrdom.     Another  fort  of  fuicide  was  fufferings ;  and  who,  during  the  period  of  his  calamities, 

allowed  by  the  moft  illuftrious  Chriftian  teachers.     They  wrote  a  book  entitled  /3ia3a«aloc,  and  who  afterwards  for- 

allowed  a  woman  to  kill  herfelf  in  order  to  prevent  an  in-  bade  it  *<  both  the  prefs  and  the  fire,^'  defiring  **  it  to  be 

voluntary,  and  therefore  an  imaginary,  pollution  of  the  body,  remembered  that  it  was  written  by  Jack  Donne,  not  by 

when  the  mind  remained  perfedly  fpotlefs.     They  did  not.  Dr.  Donne.'^     This  book,  which  is  ingenious  but  para- 

indeed,  with  Lucretia,  claim  this  privilege  from  the  fliame  doxical,  was  pubUfiied  many  years  after  his  death  by  fai« 

of  paft  violation  ;  but  they  permitted  it,  for  the  prevention  fon,  a  diflipated  young  man,  tempted  by  his  neceifities  to 

of  that  which  was  to  come.     It  is  needlefs  to  obferve,  that  for^t    his    father^s   prohibition.     ( See    the  biographical 

this  opinion  can  be  juftified  by  no  principle  ;  but  it  is  evi-  article '  Donne.  )     Henry  Dodwell  alfo,  the  learned  npn*- 

dently  an  excrefcence  from  the  principle  of  a   fuicide  of  juror,   maintained   the  innocence  of  fuicide  in  fome  cafes, 

duty,  and  proceeds  partly  from  the  confufion  of  guilt  with  in  an  apology  for  the  philofophical  writings  of  Cicero, 

difgrace,  and  partly  alfo  from  the  abufive  application  of  prefixed  to  a  tranflation  of  *^  Cicero  de  Finibus,"  by  his 

toioral  terms  to  phyfical  things.  brother  non-juror,  the  noted  Jeremy  Collier,  a  writer  rc- 

•    Oppofed  to  the  voluntary  deaths,  which  are  enjoined  or  markable  for  vulgar  ihrewdnefs  and  coarfe  vigour.     (See 

applauded,  are  two  cbfies  of  culpable  fuicide,  which  are  Dodwell  and  Colliss.  )     Befides   the  writers  on   this 

termed  the  criminal  and  the  vicious.     A  criminal  fuicide  is  fubjed  to  whom  we  have  already  referred,  we  may  mention 

that  by  which  a  roan,  under  the  influence  of  felfifh  impa-  Watts  againft  Self-Murther,  and  Clarke  on  Nat.  and  Rev. 

tience  or   apprehenfion,   withdraws  himfelf  from  the  per-  Religion. 

formance  of  evident,  urgent,  and  important  duties.     This  In  the  £aft,  fuicide  is  in  fome  inftances  not  only  legal,  but 

is  that  kind  of  felfifli  fuicide  which  argues,  at  Ieaft,  the  eftcemed  to  be  even  meritorious  ;  and  this  is  faid  to  be  on 

vicious  purpofe  of  withdrawing  from  the  pra^ice  of  virtue,  the  authority  of  the  facred  books  of  the  Hindoos.     We  are 

and  deltroying  the  power  of  rendering  fervice  to  mankind,  informed  by   Mr.  Colebrooke   (Af.  Ref.   vol.  vii.),    that 

For  thefe  purpofes,  life  is  to  be  endured  when  it  is  miferable,  legal  fuicide  was  formerly  common  among  the  Hindoos,  and 

as  well  as  facrificed  when  it  is  moft  happy.     And  it  muft  is  not  now  very  rare.     Widows  burning  with  the  corpfes  of 

be  acknowledged  as  an  indifpu table  truth,  that  it  is  a  more  their  huibands  may  be  reckoned  of  this  clafs  of  felf-murder. 

excellent  habit  to  regard  life  as  an  inftrument  of  ferving  It  is  called  Sati ;  and  under  Suttee  in  this  work,  a  copious 

others,  than  as  a  fource  of  gratification  to  ourfelves.     What-  account  will  be  found  of  this  horrid  facrifice.     Among  men, 

>ver  theoretical  principles  are  adopted,  it  is  evident  that  it  drowning  themfelves  in  holy  rivers,  is  oftener  reforted  to  of 

can  never  be  praifeworthy,.  or  even  lawful,  to  facrifice  life,  late  than  burning.     The  jundion  of  .two  rivers  is  myftically 

but  in  the  obfervance  of  duty,  or  in  the  pradice  of  virtue ;  contemplated  by  the  enthufiaftic  Hindoo  ;  and  all  a6ls  in 

tbat  fuicide,  to  be  moral,  muft  be  for  others ;  and  that  if  themfelves  good,  are  rendered  vaftly  better  if  performed 

there   be  a   few  beings  fo  eminently  ufelefs,   as   well  as  at  fuch  a  fpot.     (See  Junctions  and  Trivsni.)     At  fuch 

miferable,  that  their  cafe  approaches  to  an  exception,  they  junctions,    called    Sangam,    enthufiafts    fometimes    drown 

are  to  be  viewed  with  that  mercy,  which  is  the  firtt  virtue  of  themfelves,   or  cut   their    throats.     Burning  is,  however, 

-frail  creatures,  and  without  which  we  are  nnable  to  contem-  occafionally,  though  but  rarely,  reforted  to  by  men.     We 

plate  perfedion.  may  here  advert  to  the   early  inftance  given  of  this  by 

Mad.  de  Stael  calls  the  fuicides  of  duty  and  virtue  by  the  Calanus,  the  Brahman,  in  the  prefence  of  Alexander  and 

names  of  devotion  and  facrifice ;  and  they  are*thuB  diftin-  his  army.     (See   Calanus.)     His  name   probably  was 

guifhed  from   the   fuicides  of  felfifhnefs.     This  ingenious  Kala.     Some  Hindoo  poems  of  great  celebrity  and  beauty 

fonale  writer  difcards  the  vulgar  notion,  that  fuicide  is  a  defcribe  very   pathetically  tlie  burning  of  the  aged  and 

proof  of  cowardice.     To  fuffier  well,  it  is  faid,  is  a  proof  of  blind  parents  of  a  young  Anchorite,  accidentally  flain  by 

3  P  2  one 
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one  of  the  moiuircht  of  antiquity^  named  Dafaratha*  the  he  was  prefeiit  on  the  grand  days  6f  the  pi'odeiiion*  at  the 
mortal  father  of  the  incarnated  her»  Rama.  ( See  Rama  :  moft  crowded  feafon,  and  attended  clofely  at  the  whedt  of 
and  of  Dafaratha^  fee  fomethmg- under  Sahi.)  This  ibory  the  car.  Among  the  many  fhoufands  of  pilgrims  that  re- 
is  beautifully  told  in  the  Ramayana*  and  in  other  poems ;  fort  to  Jaganath  at  the  annual  fairy — fo  many  thouiandst 
and  a  text  of  law  is  quoted  by  the  commentator  to  prove  that  a  hundred  thoufand»  more  or  lefs,  are  fcarcely,  it  is 
in  fuch  cafes  the  legality  of  fuicide^  A  particular  and  faid,  obfervable, — itmight  bereafonably  expe&ed  that  (bme 
very  mentoHous  method  of  perfonal  combu(lion«  coniifting  individuals  would  be  mad  or  enthufialtic  enough  to  throw 
of  fmearing  the  body  all  over  with  cow.dung,  and  fetting  themfelves  before  the  chariot-wheels,  and  be  cruflied  to 
it  on  fire,  is  called  Karjhagni ;  which  fee.  And  under  the  death.  This,  we  think,  is  likely  to  happen  occafionally ; 
article  Sankaracharya  will  be  feen  an  inftance  of  its  but  we  believe  it  is  not  common.  The  writer  of  this  article 
application  on  the  perfon  of  the  celebrated  and  elegant  has  attended,  in  different  parts  of  India,  the  proceffion  of 
fcholar  of  that  name.  Perfons  affli6^ed  with  loathfome^  the  ponderous  cars,  on  which  the  idols  of  Hindoo  worihip 
and  incurable  diieafes,  have  not  unfrequently  canfed  them-*  are  annually  exhibited  to  the  admiring  populace ;  but  he 
(elves  to  be  buried  alive.  Among  the  loweii  tribes  of  the  never  faw  an  inftance  of  immolation  ;  nor  did  he  ever  know 
inhabitants  of  Berar  and  Gondivana,  filicide  is  occafionally  any  one,  and  he  has  inquired  of  many  perfons,  who  had  {eea 
vcfwed  by  fuch  perfons  in  return  for  boons  folicited  from  fudu  All  have  frequently  heard  of  them.  The  ftory  is 
idols ;  and  is  fulfilled  by  the  fuccefsful  votary  throwing  handed  about  from  one  to  another,  and  believed  by  moft. 
himfelf  from  a  precipice  fituated  in  the  mountains  between  The  language  and'  practice  of  the  Hindoos,  however,  feem 
the  Tapti  and  Nermada  rivers.  The  annual  fair  held  near  to  familiarize  the  terms  of  legal  fuicide  and  venial  falfehood* 
that  fpot  at  the  commencement  of  fpring,  ufually  witneifes.  See  Saraswati* 
it  is  reported,  eight  or  ten  viftims  of  this  fuperftition.  SUIDAS,  in  Btografhj^  the  author  of  a  Greek  Lezicoo, 

In  the  Mahratta  country,  in  Benares,  and  probably  in  of  whom  fo  little  is  known,  that  fome  have  doubted  whether 

other  parts  of  India,  there  is  a  particular  tribe,  which  fiir-  a  perfon  of  this  name  ever  exifted*    But  his  name  is  a^oally 

niflies  individuals  ready  to  devote  or  facrifice  themfelves  for  found  in  all  the  MSS.  of  his  lexicon,  and  is  often  meotioned 

the  attainment  of  any  obje£l  eameftly  defired,  either  by  by  Euftathius  in  his  Commentary  upon  Homer.     Grotiut 

the  individual  or  the  family  ;  or,  it  is  faid,  even  by  ftrangers.  and  fome  others  fuppofe  that  he  lived  under  Conftantinus, 

The  recovery  of  a  debt  is  fomctimes  effe&ed  by  thefe  the  fon  of  Leo,  emperor  of  the  £aft,  who  began  his  reiga 

means ;  and  an  old  woman  is  ufually  the  medium.     Revenge,  in  912  ;  and  others  lay,  that  he  lived  at  a  later  period  than 

as  well  as  money,  is  fought  by  this  procefs.     The  old  lady  the  year  ii8o.     Bentiey  fays  of  him,  that  he  has  brought 

places  herfelf  confpicuoufly  before  the  door  of  the  debtor,  down  a  point  of  chronologry  to  the  death  of  the  emperor 

threatening  felf-deftruftion  in  default  of  fatisfafkion ;  her  Zimifces,  i,  e.  to  the  year  of  Chrilt  975 ;  fo  that  he  teems 

blood  reftmg  on  the  head  of  the  uncomplying  party*     See  to  have  written  his  Lexicon  between  that  time  and  the  death 

RuNEKA  and  Surabhi.  of  the  fucceeding  emperor,    which  was  in   1025.     1*he 

We  may  conclude,  that  inftances  of  felf-murder  on  thefe  Lexicon  is  a  compilation  from  various  authors,  made  fome- 

occafions  rarely  occur.     Sometimes  the  creditor,  or  feeker  times  with,  and  fometimes  without,  judgment  and  diligence, 

of  redrefs,  will  carry  a  cow  or  a  calf  before  the  door  of  the  Notwithttanding  its  errors  and  imperfe&ions,  it  is  an  ufefiil 

debtor,  or  offending  perfon,  threatening,  in  the  event  of  re«  book,  and  a  ftorehoufe  of  all  forts  of  erudition.     It  fur« 

fiifed  or  delayed  fatisfa^on,  to  kill  it ;  the  fin  refting  on  nifhes  an  account  of  poets,  orators,   hiftorians.  Ice.  with 

the  unyielding  party.     In  thefe  ufaffes  we  fee  how  inade-  many  excellent  paffages  of  ancient  authors,  whofe  works  aie 

quate  the  law  is  found  to  be  in  fecunng  the  property  of  in-  loft.     It  was  firft  publiflied  at  Milan  in  1499,  in  Greeks 

dividuals,  and  to  what  (hifts  they  are  reduced  in  feeking  the  and  has  been  twice  printed  with  a  Latin  verfion ;  but  the 

juftice  that,  under  enlightened  governments,  is  fo  promptly  beft  edition  is  that  of  Kufter,  printed  at  Cambridge,  with 

.afforded.  a  Latin  verfion  and  notes,  in  1 70c,  in  3  vols.  foL     On  this 

In  the  Ayin  Akbery  it  is  faid,  that  the  Hindoos  reckon  edition  Toup  has  beftowed  much  pains.     Fabridus  has  a 

divers  modes  of  fuicide  to  be  legal,  and  five  to  be  preferable  laree  alphabetical  index  of  the  authors  mentioned  by  Soidaa 

to  others.     Thefe  are,    i.  Starvation.     2.  Being  covered  in  nis  Lexicon. 

with  cow-dung,  and  confumed  by  fire.     This  is  the  mode  SUIEN-PIN,  in  Geograffy,  a  town  of  China,  of  the 

called  harfhagm.     3.  Being  buried  in  fnow.      4.  Going  third  rank,    in   Tche-kiang;    25  miles  N.W.  of  Tcho- 

into  the  ^a  at  the  mouth  of  the  Ganges,  (the  jun^ion  of  tcheou. 

the  holy  river  and  the  fea,)  there  praying  and  confeiling  SUJERMA,   a  town  of  Hindooftan,  in  the  circar  of 

fins,  until  the  alliorators  devour  the  penitent.     ^.  Cutting  Gohud  ;  25  miles  W.  of  Gohud. 

one's  throat  at  AUahabad,  at  the  junaion  of  the  Ganges  SVIJAGA,  a  river  of  Ruffia,    which  runs  into  the 

and  Jumna.  Volga,  near  Svijazk,  in  the  government  of  SimbirOc. 

Anaong  the  various  methods  of  legal  or  meritorious  fui-  SVIJAZK,  a  town  of  Ruffia,   in  the  government  of 

cidf,  faid  to  be  m  praaice  with  the  Hindoos,  we  Chould  have  ^ajan,  at  the  union  of  the  river  Svija^a  wrth  the  Volga  ; 

expeaed  to  find  that  concernmg  which  we  have  htely  hew-d  ^^'^^^^  w.  of  Kazan.     N.  lat.  ss""  45'-  E-  long.  ^^  %^\ 

to  much,  vie.  being  cruihed  under  the  wheels  of  the  ponde-  rtTTTtri?i^TT       ^           r/>i.-         r.i.    .i.-?       u    • 

rous  car  of  the  god  of  Jaganath,  and  other  idols.    (  See  Ja-  SUI-KEOU,  a  town  of  China,  of  the  thnrd  rank,  m 

GAHATH.)    But  we  arc  inclined  to  think,  that  the  viaims  of  Chen-fi  ;  20  miles  S.  of  Tai-yuen. 

fuperftition,  thus  felf-immolated,  are  not  by  any  means  fo  SUILLEKEM,  a  town  of  the  ifland  of  Bommelwacrt  s 

numerous  as  might  be  fdppofed  from  fome  recent  pubUca*  5  '»>1^*  W.  of  Bommel. 

tions.     Dr.  Buchanan,  in  his  interefting  traa,    entitled  SUILLIAT,  a  river  of  England,   in  the   county  of 

«  Chriftian  Refearches  in  Afia,"  defcribes  his  vifit  to  Jaga-  Gloucefter,  which  runs  into  the  Avon,  near  Tewkeibury. 

sath,  undertaken  vrith  the  view  of  witneffing  the  enormities  SUILLUS,  in  Batmiyj  a  name  given  by  Micheli  to  a 

that  he  fo  feeliogly  defcribes,    and  fo  juftly  reprobates,  kind  of  Fuu^rus,  called  Pordno  in  Italian,  either  becauie  it 

But  it  does  not  appear  that  he  aduaUy  witneiFed  a  fingle  is  the  favourite  food  of  hogs,  or  only  fit  for  thofe  amoaals 

iniUnce  even  of  tae  felf*immolatioo  in  quettiooi  although  to  eat.     There  are)  boweveri   fome  wholcfome  fpedes^ 

whici^ 
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whiehy   with  the  noxious  ones,  are  now  referred  to  the 
Jioldtu  of  Linnaeus,  Perfoon,  &c. 

SUILLY»  in  Geography,  a  fmdl  ifland  in  the  Briftol 
Channel,  near  the  coaft  of  South  Wales.  N.  lat.  51^  23'. 
W.  loner.  3*^  11'. 

SVINOEy  one  of  the  Faroer  iilands,  in  the  North  At- 
lantic ocean.     N.  lat.  61®  56'.    W.  long.  6®. 

SUIPPESy  a  town  of  France*  in  the  department  of  the 
Mame,  and  chief  place  of  a  canton,  in  the  diftri6i  of  Cha- 
lonf-fur-Mame»  on  a  river  of  the  fame  name ;  15  miles  W.' 
of  St.  Menehould.  The  place  contains  216?,  and  the 
canton  6649  inhabitants,  on  a  territory  of  327^  kiliometres, 
in  16  communes. — Alfo,  a  river  of  France,  wmch  runs  into 
the  Aifne,  6  miles  N.£.  of  Rouay^  in  the  department  of 
the  Aifne. 

SVJR,  a  river  of  Ruffia,  which  forms  a  conmiunication 
between  the  lakes  Ladoga  and  Onezflcoe. 

SUIRE,  or  Snia,  a  river  in  Ireland,  which  rifes  in  the 
weftern  parts  of  Sliebldom,  but  chiefly  from  the  lofty  emi- 
nence of  that  mountain  called  Bai^fh^  u  e»  the  black  lull, 
on  the  confines  of  the  King's  county  and  Upper  Ormond. 
This  river  firft  runs  fouth-^aft,  through  a  very  fertile  part  of 
the  county  of  Tipperary,  watering  the  towns  of  Thurles, 
Holy  Crofs,  and  Ca(hel ;  and  continues  nearly  in  the  fame 
diredion  until  obilruded  by  the  Waterford  mountains, 
where  it  is  compelled  to  take  a  northerly  courfe  through 
Clonmel,  and  thence  to  Carrick-on-Suir.  Here  it  leaves 
the  county  of  Tipperary,  and  flows  eafterly,  forming  the 
boundary  between  the  counties  of  Waterford  and  Kilkenny. 
It  next  paii'es  the  city  of  Waterford,  and,  about  eight  miles 
lower,  forms  a  fine  confluence  with  the  Barrow,  already 
augmented  by  the  Nore.  Thefe  united  rivers  flow  to- 
gether feveral  miles,  until  they  fall  into  St.  George's 
Channel,  at  the  beautiful  bay  of  Waterford.  They  are 
called  the  Three  Sillers,  as  having  their  fources  in  the  fame 
mountain,  and,  after  widely  feparating,  thus  meet  before 
they  come  to  the  fea. 

The  Suire  is  navigable  for  fliips  of  large  burden  as  far  as 
Waterford,  and  for  fmaller  veflels  to  Clonmel.  It  is 
about  100  miles  in  length,  and  its  banks,  in  many  parts, 
are  remarkable  for  rich  and  romantic  fcenery.  There  are 
feveral  handfome  bridges  over  this  river ;  but  the  largeft  is 
that  at  Waterford,  which  is  about  800  feet  acrofs.  The 
tide  rifes  here  from  nine  to  twelve  feet,  and  is  perceptible 
many  miles  higher.  The  water,  in  thefe  partp,  occa- 
fionsuly  exhibits  a  phofphoric  appearance,  which  varies  at 
difterent  times  of  the  year,  but  is  chiefly  remarkable  at  the 
high  or  fpring  tides  ii\  autumn.  See  Barrow,  Nore,  and 
Slibbloom. 
SUIRFORD.  See  Sciiweinfurt. 
SUISOPOUR,  a  town  of .  Hindooftan,  in  the  circar  of 
Rantampour;  36  miles  S.S.E.  of  Rantampour.  N.  lat. 
26°  5'.    E.  long.  77°  17'. 

SUIT,  SuTE,  SeSCf  in  Law^  (from  the  French  Arf^, 
a  following  another,)  is  ufed  in  divers  fenfes.  As,  juit  in 
laWf  whicn  is  of  two  kir^ds,  real  and  perfonal;  the  fame 
with  what  we  call  real  and  perfonal  aSums  :  from  which  alfo 
proceed  mixed  aQioiu.     See  Action. 

Suit  in  Equity  or  Chancery f  commences  by  preferring  a 
bill  to  the  lord  chancellor  in  the  flyle  of  a  petition,  praymg 
relief  at  his  hands,  and  alfo  procefs  of  fubpoena  again fi  the 
defendant,  to  compel  him  to  anfwer  upon  oath  to  all  the 
matter  charged  in  the  bill.  And  if  it  be  to  grant  the  pof> 
iieflion  of  lands,  to  flay  walte,  or  to  itop  proceedings  at  law, 
an  injunction  is  alfo  prayed,  commanding  the  defendant  to 
ceafe.  The  bill  mutt  call  all  neceflfary  parties  before  the 
courti  otherwife  no  decree  can  be  made  to  bind  tbem>  and 
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muft  be  figned  by  counfel,  as  a  certificate  of  its  decency  and 
pronriety.  When  the  bill  is  filed  in  the  office  of  the  fix 
clerks,  if  an  injun Aion  be  prayed  therein,  it  may  be  had  at 
various  ftages  of  the  caufe,  according  to  the  circumftances 
of  the  cafe.  But,  upon  comnjon  biUs,  as  foon  as  they  are 
filed,  procefs  of  the  fubpoena  is  taken  out ;  which  is  a  vmt 
commanding  the  defendant  to  appear  and  anfwer  to  the  billy 
on  pain  of  100/.  And  if  the  defendant,  on  fervice  of  the 
fubpoena,  does  not  appear  within  the  time  limited  by  the 
rules  of  the  court,  and  plead,  demur,  or  anfwer  to  the  bill^ 
he  is  faid  to  be  in  contempt,  and  is  liable  firft  to  attachment^ 
then  to  an  attachment  with  proclamations,  next  to  commif- 
fion  of  rebellion,  afterwards  to  the  fearch  of  a  ferjeant  at 
arms,  and,  la(Uy,  to  a  fequeflration.  After  an  order  for 
fequeftration  iffues,  the  plaintiff's  bill  is  to  he  taken  pro 
confejfoy  and  a  decree  to  be  made  accordingly.  But  if  the 
defendant  is  taken  upon  any  of  this  procefs,  he  is  to  be  com^^ 
mitted  to  prifon  till  he  puts  in  his  appearance  or  anfwer, 
performs  what  this  procefs  is  defigned  to  enforce,  and  deara 
his  contempts  by  paying  the  charges. 

The  procefs  againft  a  body  corporate  is  by  di/lringtUi  to 
diftrain  them  by  their  goods  and  chattels,  rents  and  profits, 
till  they  fhall  obey  the  fummons  of  the  court.  And  for 
the  procefs  againft  a  peer  and  member  of  the  houfe  of  com* 
mons,  fee  Letter  Mi^ve. 

If  the  defendant  appears  regularly,  and  takes  a  copy  of 
the  bill,  he  is  next  to  demur,  plead,  or  anfwer.  See  De« 
murrer  and  Plea. 

The  moit  ufual  defence  that  is  made  to  the  plaintiff's  bill 
is  an  anfwer  given  in  upon  oath,  or  the  honour  of  a  peer  or 
peerefs;  but  where  there  are  amicable  defendants,  tlieir 
anfwer  is  ufually  taken  without  oath,  by  confent  of  the 
plaintiff.  If  tlie  defendant  lives  within  twenty  miles  of 
London,  he  muii  be  fworn  before  one  of  the  matters  of  the 
court ;  if  farther  off,  there  mufl  be  a  dedimiu  pot^atem  to 
take  his  anfwer  in  the  country,  where  the  cummiflioners  ad- 
minifter  to  him  the  ufual  oath ;  and  then,  the  anfwer  being 
fealed  up,  either  one  of  the  commifiioners  carries  it  up  to 
the  court,  or  it  is  fent  by  a  meffenger,  who  fwears  he  re- 
ceived it  from  one  of  the  commifiioners,  and  that  the  fame 
has  not  been  opened  or  altered  fince  he  received  it.  An 
anfwer  mud  be  figned  by  counfel,  and  mull  either  deny  or 
confefs  all  the  material  parts  of  the  bill ;  or  it  may  confefs 
and  avoid,  1.  e,  juftify  or  palliate  the  fa6is.  If  one  of  thefe 
is  not  done,  the  anfwer  may  be  excepted  to  for  infufficiency, 
and  the  defendant  be  compelled  to  give  another.  A  de- 
fendaiit  cannot  pray  any  thing  in  this  his  anfwer,  but  to  be 
difmifled  the  court ;  if  he  has  any  relief  to  pray  againft  the 
plaintiff,  he  muli  do  it  bv  crof«-bill. 

After  anfwer  put  in,  the  plaintiff,  upon  payment  of  cofts, 
may  amend  his  bill,  either  by  adding  new  parties  or  new 
matter,  or  both,  and  the  defendant  is  obliged  to  anfwer 
afreih  to  fuch  amended  bill.  But  this  muft  be  before  the 
plaintiff  has  replied  to  the  defendant's  anfwer,  by  which 
the  caufe  is  at  iffue ;  for  afterwards,  if  new  matter  arifes, 
which  did  not  exift  before,  he  muft  fet  it  forth  by  zfiMjk* 
mental  hiU.  There  may  be  alfo  a  bill  of  revivor^  and  uke- 
wife  a  bill  of  inferpleaaer,  where  a  perfon  who  owes  a  debt 
or  rent  to  one  ot  the  parties  in  fuit,  but,  till  the  deter* 
mination  of  it,  he  knows  net  to  which,  defires  that  he  mvr 
interplead,  that  he  may  be  fafe  in  the  payments.  In  this 
cafe,  it  is  ufual  to  order  the  money  to  be  paid  into  court, 
for  the  benefit  of  fuch  of  the  parties,  to  whom,  upon  hear- 
ing, the  court  (hall  decree  it  to  be  due. 

If  the  plaintiff  finds  fufficient  matter  confeffed  in  the  de- 
fendant's anfwer  to  ground  a  decree  upon,  he  may  pro* 
ceed  to  the  hearing  of  the  caufe  upon  bill  and  anfwer  oilj ; 
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in  which  cafe,,  he  muff  take  the  defendant's  anfwer  to  be 
trae  in  every  point.  Otherwife  the  courfe  is  for  the  plain- 
tiff to  reply  generally  to  the  anfwer,  averring  the  bill  to 
be  true,  certain,  and  fufficient,  and  the  defendant's  anfwer 
to  be  diredly  the  reverfe,  which  he  is  ready  to  prove  as 
the  court  fhall  award ;  upon  which  the  defendant  rejoins, 
averring  the  like  on  his  fide,  which  is  rejoining  iiTue  upon 
the  fafts  in  difpute.  Thefe  are  proved  by  examination  of 
witnefTes,  and  taking  their  depofitions  in  writing.  For  the 
purpofe  of  examining  witnefles  in  or  near  London,  there  is 
an  Examiner's  office,  and  elfewhere  it  is  done  by  commiflion. 
When  the  depofitions  of  vritneil'es  are  taken,  they  are  tranf- 
mitted  to  the  court  with  the  fame  care  that  the  anfwer  of 
a  defendant  is  fent.  When  they  are  all  examined,  the  de- 
poiitions  may  be  publifhed,  by  a  rule  to  pafs  publication  ; 
after  which  they  are  open  to  the  infpe6iion  of  all  the  par- 
ties, and  copies  may  be  taken  of  them.  The  caufe  is  then 
ripe  to  be  fet  down  for  hearing,  which  may  be  done  at  the 
procurement  of  the  plaintiff  or  defendant  before  either  the 
lord  chancellor  or  the  matter  of  the  rolls,  according  to  the 
difcretion  of  the  clerk  in  court,  regulated  by  the  nature 
dmd  importance  of  the  fuit,  and  the  arrear  of  caufes  depend- 
ing before  each  of  them  refpeftively-  Either  party  may 
be  fummoned  to  hear  judgment  on  the  day  fixed  for  the 
hearing ;  and  then  if  the  plaintiff  does  not  attend,  his  bill 
is  difmiffed  with  cods  ;  or  if  the  defendant  makes  default, 
a  decree  will  be  made  again  ft  him,  which  will  be  final, 
unlefs  he  pays  the  plaintifPs  cofts  of  attendance,  and  fiiews 
{;ood  caufe  to  the  contrary  on  a  day  appointed  by  the 
court.  A  plaintiff's  bill  may  alfo  at  any  time  be  difmiffed 
for  want  of  profecution,  which  is  in  the  nature  of  a  nonfuit 
at  law,  if  he  fuffers  three  terms  to  elapfe  without  moving 
forward  in  the  caufe.  For  the  method  of  hearing  caufes, 
fee  Hearing. 

The  chancellor's  decree  is  either  interlocutory  or  final. 
If  any  matter  of  faft  is  ftrongly  controverted,  it  is  referred 
to  a  Jury  upon  a  feigned  iffue. 

Ir  a  que  (lion  of  mere  law  arifes  in  the  courfe  of  a  caufe, 
it  is  referred  to  the  opinion  of  the  judges  of  the  court  of 
king's  bench,  upon  a  cafe  ftated  for  that  purpofe.  Another 
thing  alfo  retards  the  completion  of  decrees.  Frequently 
long  accounts  are  to  be  fettled,  incumbrances  and  debts  are 
to  be  inquired  into,  and  a  hundred  little  fads  to  becleared 
up,  before  a  decree  can  do  full  and  fufficient  juftice.  Thefe 
matters  are  always  by  the  decree  on  the  firft  hearing  referred 
to  a  mafter  in  chancery  to  examine,  which  examinations  fre- 
quently laft  for  years,  and  then  he  is  to  report  the  fad,  as 
it  appears  to  him,  to  the  court.  This  report  may  be  ex- 
cepted to,  difproved,  and  overturned,  or  otherwife  is  con- 
firmed, and  made  abfolute  by  order  of  the  court. 

When  all  iffues  are  tried  and  fettled,  and  all  references  to 
the  matter  ended,  the  caufe  is  again  brought  to  hearing 
upon  the  matters  of  equity  referved ;  and  a  final  decree  is 
made,  the  performance  of  which  is  enforced  (if  neceffary) 
by  commitment  of  the  perfon,  or  fequeftration  of  the 
party's  eftate.  And  if  by  this  decree  either  party  thinks 
himfelf  aggrieved,  he  may  petition  the  chancellor  tor  a  re- 
hearing. But  unlefs  a  rehearing  be  defired,  the  decree  is 
figned  by  the  chancellor,  and  enrolled  of  courfe.  (3  Geo.  II. 
c.  30.)  However,  a  hill  of  review  may  be  had  on  fufficient 
caufe  alldged :  and  from  this  court  the  dernier  refort  is  a 
petition  of  appeal  to  the  houfe  of  lords.     Bl.  Com.  vol.  iii. 

Suit  of  Courts  or  Suit  of  Service^  an  attendance  which 
the  tenant  owes  the  court  of  his  lord.  See  Secta  and 
Service. 

Suit  Covenant,  when  your  anceftor  hath  covenanted  with 
taiae  to  fue  to  his  court. 


Suit  Cu/lom,  when  I  and  my  anceftors  owe  fuit  time  out 
of  mind. 

Suit  Realt  or  Regal,  when  men  come  to  the  (heriff** 
tourn  or  leet.     See  Secta  Regalis. 

Suit  Silver,  in  our  Old  Writers,  a  fmall  rent,  or  fura  of 
money,  paid  in  fome  manors  to  excufe  the  appearance  of 
freeholders  at  the  courts  of  their  lords. 

Suit  alfo  fignifies  the  following  one  in  chafe,  as  frf/h 

Suit,  again,  fignifies  a  petition  made  to  the  king,  or 
any  great  perfon. 

Suit  and  Service,  a  fort  of  ancient  feudal  cuftom  of 
freehold  and  copyhold  courts,  formerly  in  general  per- 
formed in  kind,  and  which  were  of  two  kinds,  vi%.  free  or 
military,  and  other  fervices  appendant  to  the  tenant  in  free 
focage;  or,  in  other  words,  the  holder  or  owner  of  lands  in 
feejimple  of  inheritance,  anciently  hokland,  or  hookland^  that 
is,  lands  held  by  written  charter  or  deed,  now  called  free* 
hold.  Thefe  fervices,  being  formerly  confidered  as  in  fome 
degpree  honorary  and  certain,  were  commuted  by  an  cafy 
payment,  under  various  denominations,  fuch  as  quit'Tcats, 
fee  farm  rents,  cajlle-guard  rents,  &c.  &c.  which  it  is  not  in 
the  power  of  the  lord  of  the  manor  to  increafe.  The 
other  kind,  viz,  mean  or  bafe  fervices  appendant  to  the 
tenant  in  villain  focage,  or  the  holder  or  owner  of  lands, 
by  copy  of  the  court  roll,  at  the  will  of  the  lord  of  the 
manor,  and,  according  to  the  cuftom  of  the  fame,  anciently 
caWedfolll^nd,  now  copyhold.  According  to  a  writer  in  the 
Farmer's  Magazine,  thefe  fervices  con  filled  in  cultivating 
the  domain  of  the  lord  of  the  manor,  and  many  other 
laborious  operations,  which  being  more  important  and  fub- 
ftantial,  were  of  greater  value,  and  of  courfe  commuted  by 
payment  of  annual  rents  of  much  greater  amount,  and  by 
fines  certain  and  uncertain,  to  be  paid  by  the  vaffal  or  copy* 
holder,  who  confequently  is  in  a  fituation  at  this  day  much 
inferior  to  that  of  the  freeholder,  whofe  payments  are  fmall 
and  certain.  Thefe  annual  rents,  or  payments,  are  in  fome 
copyhold  manors  doubtfully  impofed,  and  fines  are  levied 
at  the  end  of  a  term  of  years,  which,  in  certain  (ituations, 
are  fo  high,  as  to  render  the  fecurity  of  property  expended 
in  improvement  of  various  kind?,  very  dubious.  Thefe 
fines  have  an  indefinite  profped  on  any  future  value  the 
eftate  may  poffibly  arrive  to,  by  improvements,  however  ex- 
tenfive  or  lucrative,  to  the  great  difcouragemcnt  of  fuch 
improvements :  in  ihort,  they  are  fuch  as,  with  the  fuit  and 
fervice,  &c.  ufually  exaded,  leave  the  copyholder  in  cir- 
cumftances  little  removed  from  the  ftatc  of  abfolute  vaf- 
falage.  The  heritors  of  Durham,  and  fome  other  parts  of 
the  country,  are,  in  fome  fort,  of  this  defcription ;  where 
the  lord  of  the  manor  feizes,  for  his  own  ufe,  the  belt 
horfe,  bull;  or  cow,  or  other  beaft,  which  he  can  find  on 
the  premifes  at  the  demife  of  the  holder.  Under  this  dif- 
agreeable  tenure,  are  alfo  levied  fines  on  death,  or  alienation^ 
of  various  kinds  and  degrees ;  a4  which,  with  the  burden- 
fome  forms  of  fome  of  the  courts,  the  incidental  expences  of 
various  kinds,  and  the  extortions  of  the  attorney  ftewards^ 
who  are  continually  racking  their  brains  to  invent  pretences 
for  increafing  their  fees,  &c.  together  with  the  very  galling 
idea  and  fenfe,  in  the  mind  of  the  holder,  of  the  debafing 
nature  of  this  fpecies  of  dependence, — form  a  burden  and 
grievance  on  the  fubjcft,  loudly  calling  for  the  inter- 
ference of  any  legiflaturc,  which  has  a  fincere  intention  of 
a6ting  on  principles  indiffolubly  conne£led  with  the  public 
welfare.  It  were  idle  to  infift  on  any  obje6tion  to  a  gene- 
ral alienation,  by  law,  of  all  rights  or  claims  of  this 
nature,  by  which  all  would  be  gainers,  and  none  lofers  c 
for  it  is  the  duty  of  individuals  to  do  this  voluntarily,  bs 
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much  as  in  them  lies  e  and  if  individuals  refufe,  it  is  the 
bounden  duty  of  the  legiilature,  on  a  general  fcale,  to  do 
any  thing,  and  every  thing  in  its  pawer,  towards  the  re- 
moval of  grievances,  which  may  and  ought  to  be  removed, 
and  to  which  nothing  can  be  obje6ted,  but  th^  pride  and 
caprice  of  a  few  individuals ;  juilice  being  no  further  con- 
cerned than  in  pecuniary  compenfation.  The  crown  has^lately 
fet  a  high  example,  by  the  iale  of  many,  if  not  molt  of  ita 
claims  of  this  nature,  at  a  fixed  and  moderate  rate ;  an  ex- 
ample, which  it  is  very  defirable  may  be  enforced  on  all 
inferior  lords,  who  iildeed  themfelves,  it  muli  be  prefumed, 
in  fa6l  and  law,  held  on)y  of  the  crown. 

SUITE,  Fr.,  a  fuit,  fet,  or  feries  of  movements,  in 
Mufic,  At  the  beginning  of  the  laft  century,  there  were 
two  kinds  of  fonatas  and  concertos  in  Italy ;  the  one  was 
called  y^ffj/^  et  concerti  da  chief  a;  and  the  oikitXyfonate  et  con- 
certi  da  camera.  The  compofitions  da  ch'ufa,  for  the  church, 
were  more  grave,  ttudied,  and  rich  in  harmony.  While 
thofe  da  camera^  or  private  concerts,  were  compofed  of  a 
fet  of  lic^ht  dancing  airs,  as  an  allemanda,  corrente,  minuetto, 
farabanda,  gavotta,  and  giga,  or  jig.  Thefe  the  French 
czW  fuite;  and  Handel  calls  his  two  firft  books  of  leflbns, 
Suiiet  des  Pieces.  The  firft  and  third  fet  of  Corelli's  fonatas 
were  compofed  for  the  church ;  the  third  and  fourth  for  the 
chamber.  And  his  firft  eight  concertos  are  concerti  da  chUefa^ 
and  the  three  laft  concerti  da  camera.  And  as  it  was  very 
common  in  Italy,  on  great  feftivah,  for  the  principal  violin 
to  play  folos  between  the  fever al  parts  of  the  mafs,  or  be- 
tween the  motetto  fung  by  great  vocal  performers,  we  be- 
lieve that  the  firft  {\:s.  folos  of  Corelli  were  compofed 
for  and  played  in  the  church ;  and  the  fix  laft  for  the 
chamber. 

SVITEI,  in  Geography^  a  town  of  Sclavonia,  on  the 
Save  ;  23  miles  E.S.E.  of  Pofega. 

SUK  el  Harfy  a  town  of  Arabia,  in  the  country  of 
Yemen  ;   28  miles  S.S.E.  of  Saade. 

SU,KAJ0K1,  a  town  of  Sweden,  in  the  government  of 
Ulea  ;   12  miles  from  Braheftad. 

SUK  A  IS,  a  town  of  Sweden,  in  the  government  of 
Abo  ;  23  miles  N.  of  Biorneborg. 

SUK  ANA,  or  Sukn^a,  a  town  of  the  defert  of  Syria, 
near  which  is*  a  warm  fulphurous  fpring ;  140  miles  S.S.E. 
of  Aleppo. 

SUKASERAY,  a  town  of  Hindooftan,  in  the  circar 
of  Chanderee ;  15  miles  S.W.  of  Seronge. 

SUKASSA,  a  town  of  Africa,  in  the  Vied  de  Nun. 
N.  lat.  27°  23'.     W.  long.  10^  10'. 

SUKERRABA,  a  town  of  Arabia*  in  Yemen ;  4  miles 
S.S.E.  of  Othuma. 

SUKE-SHUE,  Shukeshy,  or  Shuhujhu.     See  Suu- 

IIUSHU. 

SUKI,  a  town  of  Afiatic  Turkey,  in  Natolia,  governed 
by  an  aga  ;   12  miles  N.N.E.  of  Milets. 

SUKKONDA,  a  town  of  Africa,  on  the  Gold  Coaft, 
in  the  diftrift  of  Anta  ;  where  the  trade  in  gold  is  very 
confiderable,  and  where  the  Englifti,  French,  and  Dutch, 
have  faftories  and  forts. 

SUKOR,  or  SuNKAR,  a  town  of  Hindooftan,  in 
Sehwan,  on  the  Indue ;  5  miles  W.  of  Behker. 

SUKOS,  a  town  of  Bengal;  18  miles  N.E.  of  Nat- 
tore. 

SUKOTYRO,  in  Zoolop,  a  genus  of  the  clafs  and 
order  Mammalia  Bruta.  Horn  on  each  fide  near  the  eyes. 
There  is  only  one 

Species. 
In)HCU8.    This  fpecies  ha»  an  upright  mine>  wUch  is 


/hort,  harrow,  reaching  from  the  top'  of  the  head  to  the 
rump.  This  animal  is  defcribed  by  Dr.  Shaw.  *«  Thist'* 
according  to  NiewhofT,  its  only  dcfcriber,  and  who  has 
figured  it  in  his  Travels  to  the  Eaft  Indies,  <'  is  a  Quadruped 
of  a  very  fingular  (hape.  Its  fize  is  that  of  a  large  ox ; 
the  fnout  like  that  of  a  hog  ;  the  ears  long  and  rough,  attd 
the  tail  thick  and  bufhy ;  the  eyes  are  placed  upright  in  the 
head,  quite  differently  from  thofe  of  other  quadrupeds. 
On  each  fide  the  head,  next  te  the  eyes,  ftand  tne  horns,  or 
rather  the  teeth,  not  quite  fo  thick  as  thofe  of  an  elephanC. 
This  animal  feeds  on  herbage,  and  is  feldom  taken.  It  10 
a  native  of  Java,  and  is  called  by  the  Chiuefe  Sukotyro.'/ 
Niewhoff  was  a  Dutch  traveller,  who  vifited  the  Eaft  In- 
dies about  the  year  1563,  and  continued  his  peregrinatioos 
for  feveral  years. 

SUKPORAH,  in  Geography^  a  town  of  Hindooftan, 
in  Bahar;  4  miles  N.E.  of  Bahar. 

SUKRIA,  a  town  of  Perfia,  in  the  province  of  Irak; 
42  miles  N.  of  Hamadan. 

SUKTUERSKOI,  a  fortrefs  of  Ruffia,  in  the  goverfl- 
ment  of  Irkutfk ;   128  miles  S.S.E.  of  Nertchinfk. 

SUKULSERAI,  a  town  of  Hindooftan,  in  Oude;  18 
miles  W.N.W.  of  Luckow. 

SUL  A,  a  river  of  Ruffia,  which  runs  into  the  Vitcbegda 
near  Uft  Sifolik. — Alfo,  a  river  of  Ruffia,  which  runs  imio 
the  Dnieper,  16  miles  N.W.  of  Goroditfcbe,  in  the  govern- 
ment of  Kiev. 

SuLA,  in  Ornithology f  a  name  given  by  Hoier,  and  fome 
others,  to  a  bird,  defcribed  as  a  diftin^  fpecies  of  the  web- 
footed  water-fowl,  but  feeming  to  be  no  other  than  thfe 
anfer  hafanuty  or  foland  goofe, 

SUXAK,  in  Geography^  a  river  of  Ruffia,  which  rons 
into  the  Cafpian  fea,  8  miles  N.  of  Aftrachan. 

SULAPOUR,  a  town  of  Hindooftan,  in  Dow;latabad ; 
15  miles  S.  of  Nsddourouk.  * 

SUL ASSA,  a  town  of  Perfia,  in  KhorafFan ;  250  miles 
N.N.E.  of  Herat. 

SULAT,  a  town  on  the  E.  coaft  of  Suraar.  N.  lat. 
J 2®  3'.     E.  long.  125*^30'. 

SULAU»  or  ZuLAUF,  a  town  of  Silefia,  which  gives 
name  to  a  lordfhip,  in  the  principality  of  Oels ;  1 7  miles 
N.N.W.  of  Oels.     N.  lat.  5i''3o'.     E.  long,  if  id. 

SULAW,  a  tdwn  of  Germany,  in  the  Middle  Mark  of 
Brandenburg ;  4  miles  S.W.  of  Zoflen. 

SULBEEK,  a  fmall  ifland  of  Pruflia,  in  the  Curifch 
Haff,  at  tile  mouth  of  the  Rufs. 

SULCATED  Leaf,  among  Botaniftr.     See  Lbaf. 

SULDINGEN,  in  Geography^  a  river  of  the  county 
of  Hoya,  which  runs  into  the  Wefer,  4  miles  S«  of  Bok- 
renburg. 

SULDORF,  a  town  of  Weftphalia,  in  the  duchy  of 
Magdeburg  ;  8  miles  S.S.W.  of  Magdeburg. 

SULEC,  a  town  of  the  duchy  of  Warfaw;  45  miles 
N.E.  of  Gnefna. 

SULEHIE',  a  town  of  Egypt,  on  the  right  bank  of 
the  Nile  ;  8  miles  S.S.E.  of  Afna. 

SULEJOW»  a  town  of  Poland,  in  the  palatinate  of 
Siradia ;  50  miles  E.  of  Siradia. 

SULEN,  a  river  of  the  duchy  of  Berg,  which  runs  into 
the  Rhine,  7  miles  above  Cologne. 

SuLEN  IJlandsf  a  dufter  of^ fmall  iflands  in  the  North 
fea,  near  the  coaft  of  Norway,     K.  lat.  61^  5'.     £»  long. 

4"  45'- 

SULENDORF,  a  town  of  the  principality  of  Luub- 

burg-Zelle  ;  9  miles  £.  of  Ultzen. 

SULGENy  a  town  of  Switzerland,  in  the  canton  cf 

Zurich ;  15  miles  N.  of  Zttricbr 
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SuLGjsNi  or  Svlgmh  %  town  of  Anftrian  Swabia;  21 
inilet  N.£*  of  Salmanfweiler. 

SuLOEKf  /»»  a  river  ef  the  Tyrolefei  which  runs  into  the 
Adige,  near  Glurentz. 

SULIAGO9  or  SuRiAOOy  a  chain  of  fmall  iflands  in 
the  Pacific  ocean,  about  90  miles  in  length,  and  12  in 
breadth.  N.  lat.  9^  24'  to  10^  32'.  £.  long.  125^  27'  to 
ia8*  30'- 

SuLiAOOt  an  iDand  in  the  Pacific  ocean,  about  20  miles 
in  circumference,  and  20  miles  diftant  from  the  nortb-eaft 
coaft  of  Mindanao ;  which  gives  name  to  the  above-men- 
tioned dufter.     N.  lat.  9^  27'.    E.  long.  126*  27'. 

SuLlAGO,  or  SuriajOt  a  town  of  the  north  coaft  of  Min- 
danao, in  a  bay  between  two  protefting  capes.  N.  lat.  9*^ 
45'.    £.  long.  125^  31'. 

SULIPACHA,  a  town  of  South  America,  in  the 
province  of  Tucuman ;  130  miles  N.  of  St.  Salvador  de 
Jogui. 

SULISKAR,  or  Bara,  a  fmall  ifland  in  the  North 
fea,  about  45  miles  from  the  north-welt  part  of  Scotland. 
N.  lat.  58^  44'.    W.  long.  ^^  53'. 

SULITELMA,  the  hi^heft  of  all  the  mountains  of 
Lapland,  and  which  the  natives  have  long  regarded  with  a 
kind  of  awe,  is  fituated  in  N.  lat.  67^  lo',  near  the  margin 
^  a  lake  that  communicates  with  the  Weiiern  ocean.  It 
forms  three  peaks,  which  have  the  feveral  elevations  of 
5520,  5620,  and  5910  feet.  Thefe  peaks  are  covered  with 
an  accumulation  of  eternal  fnow,  compreiFed  into  an  ex- 
tremely hard  fubftance,  of  the  depth  perhaps  of  100  feet. 
The  fides  of  the  mountain,  at  the  altitude  of  about  2500 
feet,  exhibit  real  glaciers,  confifting  of  icy  vaults,  fome- 
times  300  feet  high,  cluftered  with  (harp-pointed  pyramids 
of  folid  ice,  which  is  perfectly  clear  and  colourlefs ;  but  its 
clefts  appear  blue.  Near  the  bafe  of  this  mountain  the 
lake  Lomenijauri,  with  an  elevation  of  only  2265  feet  above 
the  level  of  the  fea,  has  a  great  quantity  of  fnow  lying  on 
its  banks  through  the  whole  year.  Half  a  degree  farther 
north,  the  Vinjauri,  at  an  altitude  of  1900  feet,  is  covered 
with  ice  in  the  middle  of  fummer.  Thefe  obfervations  agree 
"tery  well  with  theory,  which  gives  from  2325  to  2230  fleet 
for  the  height  of  the  mean  boundary  of  congelation  in  thefe 
latitudes.  A  little  below  this  limit  we  may  place  the  or- 
dinary  fcite  of  the  glaciers,  which  feero  to  owe  their  forma- 
tion to  the  alternate  influence  of  thaw  and  froft,  in  changring, 
by  degrees,  the  lowef  zone  of  fnow  into  an  icy  wall.  Tne 
beautiful  and  fantaftic  groups  which  thefe  glaciers  often 
prefent  are,  by  the  firaplicity  of  the  northern  tribes, 
afcribed  to  the  invifible  powers  of  magic.  They  are  hence 
called  **  Jegna''  in  Lapland,  and  *(  Jockel''  in  Iceland, 
and  **  Gyckel"  in  fome  parts  of  Norway,  from  the  Gothic 
verb  **  gfjrckla,"  the  faipe  as  the  German  **  gaukela,'*  to 
trick  or  bewitch  the  eyew 

The  term  ««  Sulitelma,'^  and  <^  Ben-la-di,"  the  name  of  a 
remarkable  mountain  in  Perthfliire,  have  the  fame  original ; 
iDeanio|^,  in  the  Lapland  and  Gaelic  languages,  **  the  hill 
of  God  ;^'  the  rude  inhabitants  of  both  countries  being  ac- 
cuftomed  anciently,  at  certain  feafons,  to  perfprm  religious 
fites  on  their  fummits. 

SULKAVA,  a  town  of  Sweden,  in  the  proviiice  ef 
TavafUand ;  1 18  miles  E.N.E.  pf  Tayafkhus. 

SULKENHAGENy  a  town  of  Hinder  Pomerania; 
10  milea  W.N.W.  of  New  Stettiq. 

SULKUZ A,  a  town  of  European  Turkey,  in  fiefla- 
rabia;  16  miles  S.  of  Bender- 

SULL,  in  jfgrUulture,  a  term  applied  fometimes  to  a 
plottf^  ( See  Plough.  )  It  is  the  name  of  the  old  plough, 
ffpcoally  that  of  Devonlhire. 


SvLL'PaJdle^  a  term  applied  to  a  plouglt-paddlr ;  the 
name  of  the  paddle  by  which  old  ploughs  were  cleaned  from 
the  earth  which  hung  about  them. 

SULLA GE,  in  Rural  EcMomjf  a  term  applied  to  a 
drain  of  filth,  or  the  dirt  cleaned  up  from  the  ftreets. 

SULLANE,  in  Geetgrafhy,  a  river  of  Ireland,  in  the 
county  of  Cork,  which  runs  wto  the  Lee,  15  miles  W.  of 
Cork. 

SULLFELD,  a  town  of  the  duchy  of  Holfteinj 
10  miles  S.S.W.  of  Segeborg. 

SULLIVAN,  a  poft.town(hip  of  America,  ia  New 
York,  at  the  north  extremity  of  Madifon  county,  bounded 
north  on  Oneida  lake,  eaft  by  Lenox,  fouth  by  Cazcnoria 
and  Smithfield,  and  weft  by  Onondaga  county ;  about  14 
miles  from  north  to  fouth,  and  jf  from  eaft  to  weft. 
Sullivan  was  firfterefled  in  1803,  then  in  Chenango  county; 
and  in  1809,  the  eaft;em  and  largeft  part  was  ere^cd  into 
the  town  of  Lenox.  The  fettlemcnts  commenced  about 
1798.    The  population  of  this  town  is  1974.    The  fouthen 

?art  is  hilly,  but  the  northern  and  largelt  part  is  quite  levd. 
*he  Canaferaga  and  Chitteningo  creeks  furnifli  good  mill- 
feats  in  abundance.  Here  are  eight  fchool-houfes  and  a 
meeting-houfe.  It  fumi(hes  iron-ore,  but  its  chief  mineral 
is  gypfiim.  —  Alfo,  a  county  of  New  York,  ere^ed  in 
March,  1 809,  firom  Ulfter  county ;  fo  called  in  honour  of 
general  Sullivan,  an  officer  in  the  revolutionary  army.  Its 
form  is  irregular,  and  the  whole  area  may  be  computed  at 
622,000  acres.  It  is  bounded  north  by  Delaware  county, 
eaft  by  Ulfter  county,  fouth  by  Orange  county,  and  wrii 
by  the  Delaware  river,  or  the  ilate  of  Pennfylvania ;  fitu« 
ated  between  41°  25'  and  4a®  N.  lat.,  and  21'  and  i*'  68^ 
W.  lon^,  from  New  York.  It  contains,  befides  Thompfon 
the  capital.  Bethel,  including  73^ ;  Liberty,  having  419; 
Lumberland,  with  525 ;  Mamakatmg,  with  1865 ;  Navifink, 
having  953  ;  and  Kockland,  including  309  inhabitants ;  the 
whole  population  confifting  of  6108,  and  the  number  of 
eledors  being  466.  This  county  is  diftant  80  miles,  in  a 
right  line,  about  S.W.  from  Albany,  and  about  the  fame 
diftance  N.W.  from  New  York,  and  41  miles  W.  from  the 
Hudfon*  A  large  proportion  of  the  county  is  mooniainoui, 
though  the  vales  and  plains  are  extenfive  and  fertile*  It  has 
feveral  ftreanis,  befides  the  Delaware  river,  that  forms  its 
weft  boundary  $  and  feveral  fmall  ponds  and  lakes,  the  prin« 
cipal  of  which  are  White  lake,  ^lack  lake,  and  Great  lake, 
or  lake  Superior.  In  18 10,  this  county  had  1597  I'pinaing 
wheels,  262  looms,  5832  (beep,  and  491853  yard^r  of  cloth 
produced  from  houfehold  induftry.  Ulfter  and  the  county 
lend  four  members  to  the  houfe  of  aflembly. — ^Alfo,  a  towi^ 
(hip  of  Chefhjre  county,  in  New  Hampfliire,  containing 
516  inhabitants.: — Alfo,  a  poft-town  of  Maine,  in  Hancocx 
county,  in  Frenchman's  bay;  ra  miles  N.W.  of  Gokli^ 
borough;  containiuflr  711  inhabitants. — Alfo,  a  county  of 
Eaft  Teneifee,  in  Wa/hington  diftrid,  containing  6847  in- 
habiunti,  of  whom  773  are  (laves.  At  the  court-houf^ 
there  Is  a  poft^ffice. 

Sullivan's  /AmJ,  one  of  the  three  iflanda  which  ibcm 
the  north  part  of  Qharlefton  harbour,  b  South  Carolina  1 
about  7  miles  S.£.  of  Chariefton.— Alfo,  an  ifland  in  the 
Mergui  Archipelago  $  about  35  miles  in  extent  from  north 
to  fouth.     N.  lat.  10^  48'  to  1 1^  21'. 

SULLONIACiB,  in  jfucmt  Gst^apiy,  a  ftatkm  of 
Britam,  in  the  fecond  iter 'or  routa  of  Antonine,  placed 
between  Verolamium  or  St.  Alban's  and  London  |  9  miles 
from  the  former,  and  la  from  the  latter;  vrhich  sdl  our 
antiquaries  agree  to  have  been  at  Brockley  hills,  where 
mimy  Roman  antiquities  have  been  found,     lifr.  Bao^cr, 
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snd  fome  othert,  think  tkat  thk  wu  the  GftpitsI  of  the 
famous  CafliTelanus,  which  was  taken  by  Julius  Cxfar. 

SULLYf  Maximilian  de  Bjethuke^  J)uie  af^  in  Bio" 
graphy^  maHhal  of  France,  and  prime  minifber  under 
Henry  IV. »  was  bom  at  Rofni  in  1559*  and  educated  by 
his  father,  who  had  fprung  from  an  iUuftrious  family,  of  the 
ancient  counts  of  Flanders,  in  the  reformed  religion,  to 
which  he  fteadily  adhered,  even  in  fome  trying  circumftances, 
through  life.  At  the  age  of  eleven  He  was  prefented  to  the 
queen  of  Navarre,  and  her  fon  Henry,  whom  he  followed  to 
Paris,  where  he  purfued  his  ftudies.  Here  he  lay  concealed 
far  three  days,  during  the  horrible  maffacre  of  St.  Bartho- 
lomew's in  1572,  and  thus,  by  favour  of  the  principal  of 
the  college  of  Burgundy,  he  efcaped  the  fate  to  which  all 
the  Hugonots  were  deftined.  At  this  time  Sully  entered 
into  the  iervice  of  the  king  of  Navarre ;  taking  leflbns  in 
hittory  and  mathematics  from  the  young  king's  preceptor, 
and  habituating  himfelf  to  military  exercifes.  After  the 
death  of  Charles  IX.,  Henry  of  Navarre  quitted  the  court, 
and  placed  himfelf  at  the  head  of  the  Hugonot  party; 
and  on  this  occaiion  Sully  entered  into  the  in&ntry  as 
a  volunteer.  In  his  youth  he  manifefted  more  valour  than 
nilitary  fldll ;  but  he  poffefled  another  very  important  and 
iifeful  quality,  which  was  economy,  and  wmch  enabled  him 
to  maintain  at  his  own  expence  a  company  of  cavaliers :  and 
It  was  by  the  exhibiuon  of  this  quahty  that  he  gained  the 
firiendfliip  and  confidence  of  Henry.  In  1 580,  the  king  eon- 
fmred  upon  him  the  office  of  counCisllor.  of  Navarre,  and  that 
of  his  own  chamberlain.  During  the  time  which  he  fpent 
IB  the  fervice  of  the  duke  of  Anjou,  brother  to  Henry  ill., 
attd  into  which  he  entered  for  the  purpofe  of  regaining  feme 
property  that  belonged  to  his  family,  he  attended  that 
prince  in  his  vifit  to  the  Engliih  court ;  but  when  he  found 
that  the  bigotry  of  the  duke  kd  him  to  treat  his  Proteftant 
followers  with  coldnefs  and  indifference,  he  abandoned  his 
Iervice,  and  returned  to  that  of  the  king  of  Navarre. 
Henry  wifhing  at  this  time  for  a  confidential  perfon,  whom 
he  cotdd  employ  at  the  court  of  France  to  watch  and  pene* 
trate  the  deugns  of  the  Leagpie,  fent  Rofni  thither  for  this 
purpofe  in  1583.  During  ma  refidence  there  be  married, 
at  the  befrinning  of  i  ^^84,  Anne  de  Courtenay,  defcended 
from  an  iUuftrious  family  of  that  name.  In  the  following 
ytxf  he  was  fummonedby  Henry  to  affiil  in  the  approaching 
war  with  the  League ;  and  having  joined  him  without  hefi<* 
tation,  he  prefented  him  with  a  fum  of  money  which  he  had 
amafled,  and  was  honourably  employed  in  various  fieges  and 
'battles.  In  1586  he  concluded  a  treaty  with  the  deputies 
of  Switzerland^  by  which  they  ftipulated  to  fumiih  20,000 
men  for  the  roval  caufe.  In  the  battles  of  Coutras  and  Ivry 
he  acquitted  ^mfelf  fo  well,  that  his  fidelity  and  bravery 
were  fignaUy  diftinguiihed  by  the  approbation  and  applaufe 
of  Henry.  Having  loft  his  wife,  he  married  again  in  1592, 
and  for  fome  time  lived  in  retirement.  But  being  ne» 
y leAed  by  Henry,  who  was  now  lawful  king  of  France,  his 
seal  in  his  fervice  was  fomewhat  abated ;  however,  when  his 
prefence  and  affiftance  became  neceflary,  his  afFedion  for  his 
mafter  induced  him  to  forget  any  apparent  or  real  flight 
with  which  he  had  been  treated,  and  to  aid  him  again  with 
bis  counfel.  Henry,  being  a  Proteftant,  found  it  difficult 
to  maintain,  without  very  hazardous  ftruegles,  his  tenure 
of  the  throne  ;  and  began  fehoufly  to  think  of  reconciling 
bimfelf  to  the  Catholic  faith.  But  one  of  his  chief  objec- 
tions was  an  apprehenfion  that  hs  fhould  thus  offend  his 
former  faithful  friends,  and  reduce  himfelf  to  the  neceffity 
of  fij^ting  againft  them.  Rofni,  more  confonantlv  perhaps 
to  principles  of  policy  than  to  thofe  of  truth  and  utegrity» 
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perliiaded  htm  to  adopt  the  meafure,  to  which  his  iatereft 
more  than  the  convidion  of  his  judgment  led  him  to  incline. 
Hb  arguments  prevailed ;  and  Sulnr  himfelf  waa  employed 
to  negociate  with  the  Catholic  chiefs  on  the  ground  of 
Henry's  abjuration  of  Proteftantifm.  Sully,  however, 
never  (acrificed  his  own  princijples  or  profeffioa;  but  he 
aded  in  this  inftance  with  a  perfuafion,  that  religion  was  a 
matter  of  little  importance  to  Henry  himfelf,  and  that  the 

2ueftion,  whether  he  was  to  be  denominated  Caivinift  or 
Satholic,  was  of  trivial  coniideration  compared  to  that, 
whether  there  were  to  be  peace  or  war  in  France.  Such 
temporizing  meafures,  however,  cannot  be  faid  to  refleft 
honour  either  on  the  counfel  of  Sully  or  the  chara^er  of 
Henry  ;  nor  did  they  immediately  produce  the  efiedi  which 
might  have  been  expeded.  The  League,  fupported  by 
Spain,  continued  to  oppofe  Henry's  traaquil  pofleffion  ca 
his  crown ;  and  for  this  purpofe  the  talents  of  Sully,  both 
in  the  cabinet  and  the  field,  were  found  to  be  very  important 
and  ufeful.  Accordingly  they  were  called  forth  into  vi^ 
gorous  exertion ;  and  m  the  progrefs  of  his  promotionst 
he  was  made  fecretary  of  ftate  m'  15949  member  of  the 
council  of  finance  in  1^96,  and  fuperintendant  of  the 
finances  in  1598  ;  and,  moreover,  he  vras  employed  in  many 
interefting  negociations,  one  of  which  was  tnat  for  the 
kind's  fecond  marria^  to  Mary  de  Medicis.  Another  of 
Sully's  diplomatic  mimons  was  that  which  produced  a  con* 
fidential  interview,  in  160 1,  with  queen  Elizabeth  at  Dover* 
The  acceffion  of  James  I.  to  xht  throne  of  Enfflaad,  in 
1603,  afforded  occafion  to  another  miffion  of  Sully  to  thia 
ifland,  where,  by  his  reputation  and  dexterity  of  manage* 
ment,  he  fucceeded  in  renewing  the  treaties  fubfifting  be* 
tween  the  courts  of  Prance  and  Great  Britain.  As  1 
finance  minifter.  Sully  contrived  to  improve  the  royal  re- 
venues, and  to  lighten  the  burdens,  of  the  people  ;  but  our 
limits  will  not  allow  us  to  detail  the  meafures  which  he 
adopted  for  this  purpofe.  He  was  no  lefs  firm  than  wife  in 
his  condud  on  this  occafion.  Whilft  he  was  refifting  ap* 
plications  for  oppreffive  edifis,  to  which  the  king,  who  was 
always  difpofed  to  liften  to  the  requefts  of  his  favourites  and 
miitrelles,  inclined,  his  miflrefs,  d'Entragues,  the  marchio« 
nefis  de  Vemeuil,  haughtily  faid  to  him,  <<  To  whom  would 
you  have  the  kins  to  grant  favours,  if  not  to  his  relations^ 
courtiers*  and  mmrefies  ?"— <<  Madam,"  he  replied,  **  you 
would  be  in  the  right,  if  his  roajefty  took  the  moner  out  of 
his  own  purfe ;  but  is  it  reafonable  that  he  fhoula  take  it 
firom  thole  of  the  traders,  the  artifans,  j:he  labourers,  and 
peafants  I  Tbefe  people,  who  maintain  him  and  all  of  us, 
find  one  mafter  fufficient,  and  has  no  need  of  fo  many 
courtiers,  princes,  and  miitrefles."  The  conduA  of  Sully 
increafed  tlie  calumny  and  abufe  of  thofe  court  minions, 
whofe  felfifh  and  ambitious  views  make  them  heedlefs  of  an 
extravagance  by  which  they  profit,  however  oppreffive  it 
may  be  to  the  great  body  of  a  nation ;  but  Henry  approved 
it,  and  regarded  his  minifter  as  entitled  to  increafing  con* 
fidence.  The  fpirit  of  his  adminiftration  was  that  of  order, 
regularity,  and  economy,  joined  vrith  that  fobriety  of  man* 
ners  which  he  derive^  n-om  the  reformed  religion.  As  an 
enemy  to  luxury,  he  did  not  encourage  the  introduAion  of 
thofe  arts  and  manufa&ures  which  minifter  to  refined  giati* 
fication }  but  agriculture,  as  the  bafis  of  national  profperity^ 
he  laboured  to  promote. 

The  pi&ure  of  SuUv's  Qwn  life  is  thus  exhibited  by  one 
of  his  biographers,  and  it  is  curious  and  interefling«  «<  He 
rofe  every  day  at  four  in  the  morning,  and  employed  his 
two  firft  hours  in  reading  and  difpatching  the  memorials 
which  lay  upon  his  deik.    At  feven  he  went  to  the  council ; 
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and  he  piffed  the  reft  of  the  mornings  with  the  kinpy  who 

Eve  him  orders  relative  to  the  different  offices  which  he 
Id.  He  dined  at  noon,  and  afterwards  gave  a  regular 
audience,  to  which  perfons  of  all  ranks  were  admitted. 
The  ecclefiaftics  of  both  religions  were  firft  heard;  then 
came  the  turn  of  villagers,  and  perfons  of  inferior  condi« 
tion ;  perfons  of  quality  were  referved  till  the  laft.  When 
this  was  concluded,  he  ufually  refumed  his  labours  till 
fupper-tiaoe,  when  he  caufed  his  doors  to  be  ihut,  and  lay- 
ing afide  all  buiinefB,  indulged  himfelf  in  fociety  with  a  few 
friends.  He  commonly  went  to  reft  at  ten ;  but  if  any 
thing  extraordinary  had  deranged  the  operation  of  the  day, 
lie  borrowed  fome  hours  of  the  night.  His  table  was 
fimple  and  frugral ;  and  when  he  was  reproached  with  its 
plamnefs,  he  would  reply  with  Socrates,  *^  that  if  his  guefls 
were  wife,  they  would  be  fatisiied  ;  if  not,  he  did  not  wifh 
their  company.'*  What  would  bribe  you,  faid  Henry  to 
a  courtier,  to  pafs  fuch  a  life  as  that  of  Sully  ? — "  Not  all 
your  majefty's  treafury,**  was  the  reply.  Sully  was  firmly 
attached  to  his  religion,  nor  was  any  temptation  that  could 
be  prefented  fufficient  to  pervert  his  mind,  and  feduce  him 
from  it.  The  pope  even  addrefled  him  with  a  letter  of 
eulogy  on  his  adminiftration,  and  clofed  it  by  exprefling  a 
wi(h,  that  he  would  enter  into  the  right  faith.  In  his  reply 
he  faid,  that  *<  on  his  part  he  would  not  ceafe  to  pray  God 
for  his  holinefs'  converfion.*'  The  faithful  fervices  of  this 
excellent  minifter  were  further  rewarded  by  the  pofts  of 
governor  of  Poitou,  and  grand-roafter  of  the  ports  and 
havens  in  France;  and  alfo,  in  1606,  by  the  dignity  of  a 
duke  and  peer,  on  which  occafion  he  chofe  to  take  his  title 
from  his  eftate  of  Sully-fur-Loire.  He  continued  at  the 
Ikead  of  affairs  till  the  altaffination  of  Henry,  in  16 10.  He 
was  then  difmiffed  from  court,  vnth  a  gratuity  of  ioo,ocx> 
crowns,  and  afterwards  lived  chiefly  in  retirement.  When 
he  appeared  at  the  levee,  it  was  in  his  old-fa(hioned  drefs, 
with  a  gold  chain  about  his  neck,  to  which  was  appended  a 
large  medal  with  the  effigy  of  his  deceafed  matter.  It  is 
faid,  that  when  he  was  once  fent  for  by  the  young  king 
Louis  XIII.,  to  give  his  advice  on  fome  important  affair, 
his  uncouth  figure  excited  the  mirth  of  fome  youn?  courtiers. 
Sully,  perceiving  it,  and  turning  to  the  kingj  faid,  *'  Sire, 
when  your  father,  of  glorious  memory,  did  me  the  honour 
to  call  me  to  his  prefence,  to  confult  me  in  ftate  affairs,  he 
previoufly  fent  away  the  buffoons.'*  Louis  felt  the  rebuke, 
and  remained  alone  with  Sully.  In  1 634  he  received  the 
ftaff  of  marflial  of  France,  in  exchange  for  his  poft  of 
grand-mafter  of  the  ordnance.  He  died  in  1641,  at  the 
age  of  83  years.  A  ftatue  was  ere£ked  to  this  great  man 
by  Louis  XVI.,  and  his  eulogy  was  made  a  prize-fubje6fc 
by  the  French  Academy.  The  <«  Memoires  de  Sully," 
entitled  by  the  author  «  Oeconomies  Roy  ales,**  were 
written  without  order  or  conne6iion,  and  in  a  very  fimple 
ftyle.  They  have  been  feveral  times  printed ;  and  the  Abb6 
de  I'Eclufe  gave  an  edition  of  them  in  1745,  which  were 
arranged  in  better  order,  and  the  language  was  rendered 
more  correA,  They  have  always  been  held  in  high  eftima- 
tion,  on  account'of  their  hiftorical  and  political  information, 
and  the  interefting  anecdotes  of  the  perfon  and  court  of 
Hedry  IV.  which  ther  afford.     Gen.  Biog. 

SutLY,  in  Ge^grapiyf  a  town  of  France,  in  the  depart- 
ment of  the  Loiret,  and  chief  place  of  a  canton,  in  the  diftri^ 
•f  Gicn,  fituated  on  the  Loire  |  12  miles  N.W.  of  Gien, 
The  place  contains  2100,  and  the  canton  61 80  inhabitants, 
•n  a  territory  of  345  kiliometres,  in  10  communes. — Alfo, 
a  town  of  France,  in  the  department  of  the  Saone  and 
Loire;  7  milet  £.N.£.of  Autun* 


S  U  L 

SULM»  or  SuLMBACH,  a  river  of  Wurtzbarg,  whi^ 
runs  into  the  Neckar,  near  Neckar's  UI91. 

SULMGAN,  a  river  of  Wurtemberg,  which  rifesnear 
Murhard,  and  runs  into  the  Neckar  at  NeckaPs  Ulnu 

SULMONA,  anciently  called  ««  Sulmo,"  the  place  of 
Ovid's  nativity,  a  town  of  Naples,  in  Abruczo  Gitra»  the 
fee  of  a  biihop,  containing  11  churches  and  12  convents; 
21  miles  S.  of  Civita  Chieta.     N.  lat.  42^  3'.     £.  long. 

IS""  59'- 
SULOW,  a  town  of  Poland,  in  the  palatinate  of  San- 

domirz  ;  8  miles  N.W.  of  Malogocz. 

SULPHATES,  in  CbemUlry  and  Mineralogy^  a  name 
given  to  cryftallizable  falts,  formed  by  the  combination  of 
any  bafe  with  the  fulphuric  acid  ;  alumine  requiring  the  pre* 
fence  of  potafh  or  ammonia  in  order  to  cryftaliization.  The 
fulphates  are  fcarcely  decompofable  by  heat  alone,  but  when 
fufed  in  contact  with  charcoal,  or  any  carbonaceous  matter, 
they  are  converted  more  or  lefs  completely  into /uifhurets ; 
which  fee.  In  pure  alcohol  they  are  all  infoluble.  All  the 
folutions  of  theie  falts  are  decompofed  by  the  other  falts  of 
barytes  entirely,  and  nearly  fo  by  the  falts  of  lime,  the  add 
forming  a  precipitate  with  thefe  earths.  A  fimilar  decom- 
pofition  takes  place  when  any  fulphate  is  added  to  the  foluUe 
falts  of  lead,  filver,  and  other  metals,  whofe  fulphates  are 
httle  foluble.  None  of  the  fulphates  are  entirely  decom- 
pofed at  a  moderate  temperature  by  any  other,  acid ;  the 
fulphuric  Handing  the  higheft  in  the  order  of  affinity,  with 
very  few  exceptions.  But  fome  of  the  acids  partiaUy  de« 
compofe  the  fulphates,  and  by  taking  part  of-  their  bafe^ 
they  reduce  the  remainder  to  the  ftate  of  acid-fulphatcs. 
The  nitric  and  muriatic  acids  are  of  this  kind,  and  the  tar- 
tareous,  with  regard  to  the  fulphate  of  potafh.  But  the 
acids  that  are  fixed  in  the  fire,  fuch  as  the  boracic,  phof- 
phoric,  and  arfenic,  decompofe  the  fulphates  totally,  in  a 
red  heat  long  continued. 

Sulphate  of  jiltnninef  is  a  ternary  compound  of  argil 
or  alumine,  potafh  and  fulphuric  acid.  The  fulphate  of 
alumine  is  made  by  diffolving  pure  alumine  in  equally  pure 
fulphuric  acid,  at  a  boiling  heat,  evaporating  the  folution  to 
complete  drvnefs,  and  then  rediffolving  the  refidue  in  water. 
Vauquelin  diftinguifhes  feven  different  kinds  of  fulphate  of 
alumine.  He  has  (hewn,  that  if  a  few  drops  of  folution  of 
potafh,  or  of  fulphate  of  pota(h,  be  added  to  an  uncryf- 
tallizable  folution  of  fulphate  of  alumine,  the  cryftaliiza- 
tion will  immediately  commence.  Sulphate  of  alumine  is 
infufible  in  any  heat ;  but  when  itron^Iy  urged  in  the  fire,  it 
parts  with  its  acid  altogether.  (See  Alum  and  Alumine.) 
Alum  is  well  known  as  an  article  of  the  materia  medica,  and 
is  ufed  as  an  internal  and  external  remedy  for  reftraining 
violent  haemorrhages.  It  is  alfo  adminiftered  in  cafes  of  ob* 
ftinate  diarrhoea,  diabetes,  and  fluor  albus;  though  Dr. 
Cullen  fays  that  it  is  not  to  be  depended  on  in  the  two  latter 
difeafes.  In  intermittents  it  has  been  recommended  asaa 
auxiliary  to  cinchona,  and  alfo  in  confluent  fmall-poz,  wheo 
the  puftules  are  bloody  ;  and  Dr.  Percival  regarded  it  as  a 
prophyla6lic  in  colica  pidonum,  and  a  cure  for  flightcr 
cafes.  It  is  ufed  locally  in  gargles,  and  as  the  bafis  of  in- 
jedions  in  cafes  of  gleet  and  leucorrhoea,  and  of  collyria  in 
chronic  ophthalmia.  The  dofe  in  haemorrhages  it  froni 
grs.  V  to  9j,  repeated  every  hour  or  two,  till  the  bleeding 
abates.  It  is  fometimes  adminiftered  diffolved  in  the  ferum  m 
milk,  in  the  form  of  whey,  prepared  by  boiling  ^ij  of  powdered 
alum  in  a  pint  of  milk,  and  ftraining.  The  dofe  of  the  whey  is 
f  Jij  or  f  Jiij.  The  ofBcinal  preparations  of  alum  are  as 
follow  ;  vi%,  alumen  exficcaiumf  or  dried  alum  of  the  Lond. 
Pb«9  prepared  by  melting  alum  ia  an  earthen  veffel  over  the 
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fire,  and  increafinv  the  heat  until  the  ebullition  ceafe ;  or, 
Jvjphas  idwmns  expceaiusf  olim,  alumett  vMumf  dried  fulphate 
oraluminey  formerly  burnt  alum,  of  the  Edinb.  Ph.,  ob- 
tained by  melting  fulphate  of  alumine  in  an  earthen  or  iron 
Yeflel,  and  kept  orer  the  fire  until  it  ceafe  to  boil ;  or, 
abtmen  u/htmy  burnt  alum  of  the  Dub.  Ph.,  prepared  by  ex* 
pofing  any  quantity  of  alum  to  the  heat  of  a  ftrone  fire  in 
an  earthen  veflel  until  it  ceafe  to  boil.  This  dried  alum  has 
a  more  aftringent  tafte  than  the  cryftallized  fait  $  it  is  ob« 
tained  in  the  form  of  a  liffht,  opaque,  white,  fpongy, 
friable  mafs,  loo  parts  of  which  confift  of  36.35  acid,  and 
65.75  alumine.  it  is  chiefly  nfed  as  an  efcharotic,  to  de- 
ftroy  fungrus  in  ulcers,  and  has  been  alfo  gf?en  internally  to 
the  amount  of  9j  for  a  dofe  in  cafes  of  colic. 

The  hquw  alummis  compofitusf  or  compound  folution  of 
alum  of  the  Lond.  Ph.,  is  prepared  by  diflblving  alum  and 
fulphate  of  zinc,  of  each  half  an  ounce,  in  two  pints  of 
boiling  water,  and  filtering  the  folution.  This  is  aftrin- 
gent  and  detergent,  and  is  employed  as  a  lotion  for  cleanfing 
ulcers,  and  in  lome  cafes  of  cutaneous  eruptions.  Properly 
diluted,  it  is  an  ufeful  coUyrium  in  ophthalmia,  and  an  injec- 
tion in  gleet,  and  in  fluor  albus,  when  the  difcharge  proceeds 
only  from  the  vagina. 

PtdvU  fulpbatu  alunund  con^ofitw^  is  defcr^bed  under 
Powder. 

Solutlo  fidphalti  cufri  eompofitay  or  compound  folution  of 
fulphate  of  copper  of  the  Edinb.  Ph.,  is  prepared  by  boiU 
ing  fulphate  oi  copper,  fulphate  of  alumine,  of  each  3  oz. 
in  2  lbs.  of  water,  in  order  to  diflblfe  them,  and  then  adding 
to  the  liquor  filtered  through  paper,  i^oz.  of  fulphuric 
acid.  This  is  fometimes  ufed  as  a  ftyptie  for  flopping  hse- 
morrhages  ;  and,  largely  diluted,  as  a  lotion  in  ophthalmia 
tarfi,  and  the  purulent  ophthalmia  of  infants. 

Sulphate  of  jfmmoma.  See  Sal  jtmmm$iac,  and 
Salts. 

This  faHne  fubftance  promotes  vegetation ;  but,  accord- 
ing to  lord  Dundonald,  it  is  not  to  be  had  in  fuch  quan- 
tities as  to  render  it  an  article  of  much  importance  to  agri- 
culture.    , 

Sir  Humphrey  Davy  found  in  fome  trials,  that  the  effeAe 
of  this  fulphate,  as  well  as  thofe  of  fome  others,  were, 
in  a  certain  degree,  injurious  to  barley  and  grafs  grow- 
ing on  a  light  fandy  foil,  in  all  cafes,  when  ufed  in  a 
proportion  wtiicb  equalled  one-thirtieth  part  of  the  weight 
of  the  water  in  which  they  were  diifolved,  but  lefs  fo  in  this 
than  fome  others.  But  that  when  the  proportion  was  one 
three-hundredth  part,  the  effect  was  different.  The  plants 
watered  with  a  folution  of  ic  of  this  ftrength  grew  in  ex- 
aftly  the  fame  maimer  as  fimilar  plants  watered  with  rain- 
water. 

Sulphate  0/  Barytes.     See  Barttes,  and  Salts. 

Sulphate  of  Copper,  (See  Copper.)  This  fait,  as 
an  article  of  the  materia  medica,  is  emetic,  aftringent,  and 
tonic,  when  taken  internally.  As  an  emetic,  it  has  been 
given  in  the  early  ftage  of  phthifis,  and  where  laudanum  has 
been  taken  as  a  poifon ;  and  as  an  aftringent  and  tonic,  in 
alrine  haemorrhages',  intermittent  fever,  epilepfy,  and  fome 
other  fpafmodic  affections ;  but  other  remedies,  equally 
powerful  and  lefs  injurious,  fliould  be  employed,  and  the  ufe 
of  this  difcontinued.  Externally  it  is  employed  as  an  efcha- 
rotic,  to  confume  fungus,  and  in  folution  as  a  flimulant  to 
foul  obflinate  ulcers.  It  forms  the  bafis  of  a  very  unchemi- 
cal  preparation.  Bate's  *<  aqua  camphorata,''  which  Mr. 
Ware  recommends,  diluted  with  16  parts  of  water,  in  the 
purulent  ophthalmia  of  infants.  As  an  emetic,  the  dofe  is 
from  grs.  ij  to  a(v»  in  f  Jij  of  water ;  but  as  a  tonic,  it 


fhould  be  given  in  the  form  of  ptU,  befinmag  with  gr.  \f 
and  increafing  the  dofe  to  grs.  ij.  The  officinal  preparationa 
txt^foltiiio  cuprifulphMtu  e&mpJoi  the  Edinb.  Ph.,  and  cvpnm 
ammomatum  of  l«ond«,  Edinb.,  and  Dub.  Ph.  For  the  pre- 
paration of  the  former,  fee  Sulphate  of  jflumintf  fupra. 
The  latter,  or  ammoniated  copper  of  the  Load.  Ph.,  is  pre- 
pared by  boiling  together  in  a  glafs  mortar  ^  oz.  of  fulphate 
of  copper,  and  fix  drachma  or  fubcarbonate  of  ammonia, 
until  the  effervefcence  ceafe ;  then  wrapping  up  the  ammo- 
niated copper  in  bibulous  paper,  and  drying  it  with  a  gentle 
heat.  The  Edinb.  Ph.  dire&s  it  to  be  prepared  by  rubbing 
thoroughly  together  in  a  glafs  mortar  two  parts  of  pure 
fulphate  of  copper  with  three  parts  of  fubcarbonate  of  am- 
monia, till  the  effervefcence  terminate,  and  they  unite  in  a 
violet-coloured  mafs,  which  is  to  be  wrapped  up  in  bibu- 
lous paper,  and  dried,  firfl  on  a  chalk-ffone,  and  afterwards 
with  a  gentle  heat.  It  is  preferved  in  a  well-ftopped  glafs 
phial.  According  to  the  Dub.  Ph.  it  is  obtained  by  rubbing 
I  oz.  of  fulphate  of  copper  and  i  jk  oz.  of  carbonate  of  am- 
monia in  an  earthenware  mortar,  tul  the  effervefcence  ceafe, 
and  they  unite  into  a  mafs,  which  is  to  be  dried,  wrapped 
up  in  bibulous  paper,  and  preferved  in  a  phial  clofed  with 
a  glafs  ftopper.  This  preparation  has  the  odour  of  ammo- 
nia, a  hot,  ftyptie,  metalline  tafte,  and  a  rich  blue  colouv. 
The  blue  colour  is  loft  by  ezpofure  to  the  air,  and  the  fait 
acquires  a  greenifh  hue.  It  is  tonic  and  antifpafmodic ;  and 
has  been  principally  employed  in  epilepfy,  for  which  it  was 
firft  propofed  as  a  renaedy  by  Dr.  Cullen  ;  who  recommends 
it  not  10  be  continued  for  more  than  a  month  at  a  time. 
The  dofe  is  gr.  ^,  increafed  gradually  to  grs.  v,  given  twioe 
a  day,  either  in  pills  made  with  crumb  of  bread,  or  com- 
bined with  valerian. 

Sulphate  of  Iron.  (See  Iron.)  This  fait,  known  in 
commer€e  bv  the  name  of  green  vitriol,  is,  with  regard  to 
its  medicinsu  properties,  tonic,  ommenagogue,  and  anthel- 
mintic ;  it  has  been  given  with  advantage  in  diabetes,  in  the 
latter  ftage  of  phthius,  and  in  amenorrhea,  depending  on  a 
weakened  a^on  of  the  blood-veffels.  The  dofe  is  from 
j  to  V,  combined  with  ammoniacum,  rhubarb,  myrrh,  or 
itter  extracts.  It  has  lately  been  ufed  diffolved  in  water,  as 
a  lotion  to  cancerous  and  phagssdenic  ulcers.  Its  officinal 
preparation  is  tinSuraferri  nwrUiu.     See  Tincture  and 

IRON. 

In  reference  to  jfgricuhtiref  fulphate  of  iraii  is  formed 
naturally  in  many  places  in  great  abundance,  according  to 
lord  Dundonald,  by* the  procefs  of  oxygenation,  from  ful- 
phurous  or  pyritout  fubftances.  Tfafie  matters  are  ge- 
nerally found  accompanying  the  coal  ftrata,  as  well  as  ia 
coal  itfelf ;  particularly  in  fuch  coals  as  are  fulphurous. 
This  fait  ia  very  foluble  in  water,  and  is  in  a  high  degree 
injurious  to  vegetation,  when  it  abounds  in  foils  confifting 
of  poor  clay  and  filioeous  matter,  without  any  admixture 
of  vegetable  or  calcareous  fubftances.  It  is  decompofed 
by  alkaline  falts,  forming  with  them  vitriolated  tartar* 
Glauber  falts,  vitriolic  ammonia,  gypfum,  and  Epfoni  fait. 
When  added  to  foils  containing  calcareous  matter,  and  a  due 
proportion  of  animal  and  vegetable  fubftances,  it  has  been 
found,  when  not  ufed  in  too  great  quantities,  to  hare  pro- 
duced beneficial  effefts  in  promotiug  the  growth  of  grafs ; 
but  experiments  have  not  as  yet  been  made  fully  to  afcer- 
tain  its  effects  on  arable  land. 

It  may  be  further  noti^,  that  fome  very  interefting  ob- 
fervations  have  been  lately  made  on  this  fubftance,  as  con- 
tained in  peat  of  Tingrith-moor,  Bedford/hire,  by  Dr.  Georg^e 
Pearfon,  in  a  communication  prefented  to  the  Board  of  Agri- 
culture.    And  it  is  ftated,  in  anfwer  to  feverti  queries  put 
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hj  Um  to  J.  W.  WiUaunie»  efq.  that^  in  anfweriog  them,  years  ;  but  <m  trial»  greatly  iacrealesy  it  it  faxd,  in  reputatioa 

lie  (hall  divide  the  fubjed:  into  three  articles  ;  firft,  the  peat  and  demand* 

confidered  as  an  object  of  fuel ;    iecondly,   the  alhes ;  i.  F^y  bdhels  are  the  proper  quantity  per  acre.     This 

thirdly,  the  fait  of  peat,  or  dutt  :  the  two  iaft  are  obje6ts  fliould  not  be  exceeded,  for  if  it  be  laid  on  in  too  great  an 

of  manure.  abundance,  it  may  prove  extremly  deleterious. 

1.  Peat* — The  peat  which  is  found  after  the  removal  of  %•  It  is  ufed  for  cold  lands.  By  cold  lands  are  underfbood 
the  turf  or  exterior  furface,  to  about  a  fpade's  depth,  has  clayey  or  wet  grounds. 

long  been  known  as  an  article  of  fuel.     It  is,  however,  ufed  4.  It  will  much  improve  the  vegetation  of  fown  grafies, 

only  by  cottagers,  who  burn  it  on  a  brick-hearth  ;  it  has  and  old  pafture,  and  is  equally  favourable  to  the  produ^oa 

been  difcardea  from  the  parlour,  the  kitchen,   the  brew-  of  corn  ;  the  ground,  whether  grafs  or  arable,  being  of  a 

houfe,  &c.  as  being  injurious  to  grates,  and  to  all  forts  of  cold  nature. 

veiTels  put  on  it.  It  cannot  be  employed  in  the  roafting  of  5*  It  is  not  mixed  with  lime,  or  any  other  fubitance. 
meat,  as  it  will  impart  a  difagreeable  tafte ;  and  it  is  deftruc-  6.  The  duft  is  likewiie  bought  by  the  higlers,  and  car* 
tive  of  all  forts  of  furniture  by  the  effluvia  which  it  emits,  ried  to  great  diftances.  The  nearer  farmers  likewife  fend 
or  by  the  duft  or  afhes  which  may  chance  to  be  blown  from  for  the  du(i  in  waggons,  particularly  Mr.  Anitie,  of  Dun- 
it.  If  thefe  difagreeable  confequences  could  be  obviated,  it  ftable- Houghton,  and  Mr.  Smith,  of  Sundon,  who  hold  this 
might  be  made  an  article  of  general  confumption,  as  a  fub-  manure  in  great  efteem. 

ftitute  for  coal,  much  to  the  advantage  of  the  feller  and  The  following  are  the  experimental  hints  and  remarks  of 

confumer :  it  is  dug  out  in  the  form  ofa  brick  to  a  certain  Dr.  Pearfon  bu  the  fubftance  called  fait  of  peai^  or  dufi; 

depth,  well  known  to  the  common  labourer.     This  depth  which  are, 

muft  be  carefully  attended  to,  left  you  fliould  cut  out  the  i.  That  it  is  a  blackiih-grey,  coarfe,  and  rather  heany 

ftaple,  in  which  cafe  it  could  never  be  retrieved ;  but  this  powder ;    has  no  fmell ;   taftes  ftrongly  ftyptic  ;    readily 

circumftance  being  attended  to,  it  will  grow  again  to  its  diifolves  in  the  mouth ;  did  not  deliquefce  on  expofune  to 

former  ftate  in  the  fpace  of  fifteen  years.     Thus  the  whole  the  air. 

moor  is  divided  into  proper  portions,  and  periodically  cut  2.  That  it  diflfolves  in  four  times  its  weight  of  water  of 

once  in  fifteen  years.  the  temperature  of  fix  ty  degrees  of  Fahrenheit,  and  in  twice 

II.  AJhii. — ^The  turf  or  furface,  and  fuch  parts  of  the  peat  its  weight  of  boiling-hot  water,  giving  a  pale-green  coloured 
as  do  not  appear  to  be  of  the  beft  quality,  are  laid  up  in  folution,  with  a  trifling  fediment,  w£ch  is  infoluble  in  xnu- 
confiderable  heaps,  and  reduced  to  alhes  by  the  a6lion  of  riatic  acid. 

fire.     The  ajbes  ttre  red.  3*  To  the  folution  (2)  he  added  a  little  liquid  prtiffiat 

Anfwers  to  Queries. — r.  The  afhes  have  been  long  known  of  vegetable  alkali,  in  a  perfe£Uy  neutral  ilate,  which  occa- 

as  a  manure,  and  the  demand  is  on  the  increafe.  fioned  immediately  a  moft  abundant  precipitation  of  prufiiat 

2.  The  quantity  ufually  laid  on  an  acre,  by  fpreading  or  of  iron ;  and  this  teft  was  added  gradually,  till  no  furtlKr 
fowine  it,  is  fifty  bufhels,  either  on  grafs  or  arable  land.  precipitation  took  place. 

3.  It  is  laid  on  hot  land*  By  hot  land,  we  underftand  4*  Into  the  decanted  and  filtrated  fluid  (3)  was  poured 
fandy,  gravelly,  chalky  foils  of  a  dry  nature,  fuch  as  are  Hquid,  cauftic,  volatile  alkali,  but  without  inducing  any 
burnt  up  in  a  long  continuance  of  hot  weather.     It  is  moft  diange. 

commonly  ufed  for  grafles  ;  but  it  is  in  confiderable  efteem  5*  Into  the  fame  fluid  (3)  was  poured  liquid  carbonate 

as  a  manure  for  oats  or  barley,  on  land  of  the  nature  above-  of  vegetable  alkali,  which  produced  a  fcarcely  perceivable 

mentioned.  cloudy  appearance. 

4.  The  vegetable  efFe6^  is  furprifing,  inafmuch  as  it  will  6.  Into  the  folution  (3)  was  dropped  the  aqueous  fo- 
double  or  treble  a  crop  of  any  new* fown  grafs,  fuch  as  tre-  lution  of  muriate  of  barytes,  which  occafioned  immediately  a 
foil,  &c.     He  has  feen  the  benefits  arifiiig  from  it  on  old  milky  appearance. 

pafture-land  overgrown  with  mofs,  which  it  effeftually  de-  7.  To  the  folution  (3 )  he  added  the  oxalic  add,  and 

ftroys,  and  produces  in  its  fkead  white  or  Dutch  clover,  turbidnefs  enfued. 

You  may,  it  is  faid,  trace  to  an  inch  the  cefl'ation  and  re-  8.  A  little  of  the  powdery  fubftance  called  the  fak  of 

commencement  of  this  manure.     It  is  obfervable,  that  near  peat,  with  concentrated  fulphuric  acid,  produced  no  emiflion 

the  fire-heaps,  as  far  as  the  wind  can  carry  the  lighter  parte  of  fumes  nor  fmell. 

of  the  afhes,   the  produdion  of  clover  is  fure  to  be  abun-  9.  The  folution  (t)  with  muriate  of  barytes,  immediately 

dant :  it  is  equally  favourable  to  the  growth  of  barley  and  grew  thick  and  white  as  cream. 

oats.  10.  The  folution  (2)  with  carbonate  of  potafh  depofited 

5.  It  is  not  mixed  with  lime,  or  any  other  manure.  a  very   copious   greenilh  fediment ;    and  the  fame  effed 

6.  The  afhes  are  bought  by  a  fet  of  higlers,  who  carry  enfued  with  cauftic  volatile  alkali. 

them  in  bags  loaded  on  affes  to  a  confiderable  diftance,  11.  The  folution  (2)  with  oxalic  acid  gave  inftantlj  a 

where  they  are  known  to  be  in  great  repute  :  they  muft  very  turbid,  bluei(h-green  precipitation, 

come  exceiiively  dear  to  the  confumer  by  this  mode  of  con-  The  preceding  experiments,  he  fays,  nunifieft  that  the 

veyance.     The  farmers  in   the  vicinity  fend  for  them  in  peat-falt  confifts  of  fulphate  of  iron,  vulgarly  called  green 

waggons,  particularly  Mr.  Brumiger,  near  Sundon,  in  Bed-  vitriol  of  iron,  mixed  with  a  very  minute  proportion  of  fiii- 

fordfliire,  a  confiderable  and  intelligent  farmer,  who  in-  ceous  earth  and  of  linoe,  united  either  to  fulphuric  acid,  or  to 

creafes  his  confumption  every  year,  both  for  his  grafs  and  carbonic  add.     But  the  prefence  of  the  earths,  magnefia 

arable  land.  and  argril ;  the  uncombined  alkalies,  the  uncombined  acids, 

III.  The  Salt  of  P editor  Du/l^'^i,  The  duft  or  grey  faline  are  by  thefe  experiments  excluded.  In  (hort,  the  fait  of 
fubftance  is  produced  by  beating  the  earth  containing  this  peat  is  almoft  pure  fulphate  of  iron. 

fait  to  a  powder;  it  is  found  in  particular  fpots,  not  uni-  Remarh* — I.  The  fait  of  peat  is,  he  apprehends,  depo* 

verfally,  the  earth  not  being  equally  impregnated  with  it  in  fited  by  evaporations  which  run  over  the  moors  where  it  is 

all  places  :  it  has  not  been  known  as  a  manure  above  fix  found ;  and  hence  be  Ihould  expert  many  of  fuch  waters  to 

be 
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be  ftraBjuly  impregnited  with  xt|  and  in  ouniy  parts  the  foil  9fpuii$  and  tbe  afhu  ^fpua^  at  operadoff  in  promoting  ve* 

to  be  tinged  red  and  yellow  by  ochre*     Very  iikelyy  on  getatioDy  analogous  to  feafbning,  or  conmmentSy  taken  with 

nquiryt  much  iron  pyrites  will  be  found  on  or  near  the  rood  of  animals ;  that  is,  analogous  to  muftard,  cinnamon^ 

moors.  gmg^i*)  &c*  which  are  not  of  themfelves  at  all  or  necefiarily 

This  is»  fays  Mr.  Wi]laume»  exa6Uy  the  fa6l«     This  ful-  nutritious,  but  contribute  to  render  other  things  nutritiousy 

phate  of  iron,  the  fait  of  peat,  during  the  heat  of  fummer  is  bj  exciting  the  a^ou  of  the  ftomach  and  otner  organs  of 

mquently  found  in  a  cryftallized  ftate,  very  white,  and  digeiUon  and  affimilation.     He  has  no  doubt  of  the  truth  of 


skiing  vnder  the  feet ;  but  is  deliquefcent  in  that  form,  the  propofition,  that  no  lining  thing,  neither  plant  nor  ani* 

and  turns  to  its  former  dark  colour  when  the  air  becomes  mal,  can  grow  and  live  in  a  ftate  of  vifible  affion  without 

moift. — Note  by  Mr*  J.  W.  Willaume.  conftant  fupplies  of  matter  which  has  been  alive ;  in  other 

2.  The  quantity  fpread  on  land  is  faid  to  be  fifty  buihels  words,  living  animals  and  vegetables  can  only  live  on  dead 

p$r  acre,  which  he  eftimates  at  2250  pounds  avoirdupois :  animals  and  dead  vegetables.     No  plant  or  animal  has  ever 

this  will  give  nearly  fcven  ounces  and  a  half  ^  fquare  yard,  been  known  by  experience,  nor  in  the  nature  of  things  does 

If  a  lareer  quantity  be  applied,  it  is  obferved  it  will  prove  it  feem  reafonable  that  they  can  be  nourifhed  by  mere  water 

extremely  deleterious.     This  is  true  alfo  of  every  other  ma-  and  pure  air,  as  fome  perfons  have  afferted. 

irare,  fucn  as  lime,  alkaline  falts,  marine  falts,  nay  of  the  dung  Alfo  on  the  other  two  fubftances  the  do6ior  thus  remarks : 

of  animals ;  for  if  they  be  ufed  in  certain  quantities,  thev  2.  The  Peat. -^It  is  a  denfe  mafs  of  vegetable  matter  for  a 

poifon  plants  inftead  of  promoting  their  erowth.     This  is  certain  depth,  partly  in  a  dead  and  partly  in  a  living  ftate, 

equaUy  true  in  the  animal  kingdom  ;  for  there  is  not  an  ar-  with  which  is  mixed  more  or  lefs  earth  ;  and  in  burning,  it 

ticle  taken  as  food,  or  as  feafoning,  which  is  not  a  poifon,  if  affords  fo  much  empyreumatic  oil,  as  to  give  a  difagreeable 

taken  in  certain  quantities*      A  human  creature  may  be  tafte  to  roafted  provifions ;  hence,  as  we  are  told,  it  has 

potfoned,  or  alimented,  by  beef  or  pudding,  according  to  the  been  rejected  from  the  kitchen.     The  fuel  affords  a  vaft 

quantity  of  them  taken  into  the  ftomach.     He  may  be  poi-  quantity  of  what  the  chemifts  call  lignic  acid ;  hence  it  is 

ioncdi  or  have  digeftion  greatly  affifted,  by  fait,  or  pepper,  rejeded  alfo  from  the  parlour,  as  very  deftrudive  to  grates, 

according  to  their  quantity.     In  brief,  the  vulgar  notion  of  He  begs  to  fuggeft  that  this  lignic  acid  might  be  faved  in 

the  term  poifon  is  erroneous ;  for  by  it  is  conceived  that  fub-  burning  the  peat  as  fuel,  and  be  ufed  for  various  purpofes 

fiances  fo  called  are  in  their  nature  pofitively  deilru^ve  of  in  manufa^ures  ;  and  the  charred  peat  may  be  ufed  in  place 

life :  but  the  truth  is,  that  the  moft  virulent  poifons  are,  in  of  charcoal  of  wood.     Probably,  too,  other  ufeful  predu6ls 

all  reafon  and  fa6k,  only  deleterious  according  to  the  quantity  will  be  found,  on  examiaing  the  natters  more  accurately 

applied.  White  arfenic  fwallowed  in  the  quantity  of  ten  grains  which  are  afforded  by  diftillation. 

or  lefs,  will  deftroy  life ;  but  in  the  quantity  of^one-fixteenth  3.  .^f/Kr/.— If  the  peat  were  mere  vegetable  matter,  tbe 

of  a  min,  it  is  as  harmlefs  as  a  glafs  of  wine ;  and  further,  in  afhes  afforded  by  it  would  be  as  trifling  as  thofe  of  wood  ; 

that  dofe  it  is  a,  remedy  for  inveterate  agues.     It  is  con-  but  fome  parts  of  the  moor  contain  fo  much  earth  and 

duded  from  tbefe  confiderations,  that  there  is  no  admiflible  oxyd  of  iron,  as  to  leave  behind,  on  burning,  a  conliderable 

contradi&ory  evidence  to  the  teftimonies  for  the  fertilizing  quantity  of  incombuftible  matter ;  and  fuch  kind  of  peat,  we 

€St€t  of  fulphate  of  iron,  unlefs  by  fuch  contravening  evi-  are  told,  is  not  ufed  as  fuel ;  but,  after  burning,  the  reii« 

ilence  the  quantity  ftated  to  be  ufed  exceed  fifty  bufheTs  per  duary  matter  is  an  efficacious  manure,  much  more  fo  than 

acre  ;  it  bemg  an  eftablifhed  fad,  that  in  certain  proportions  is  commonly  afforded  by  paring  and  burning.     The  afhes 

this  metallic  fait  is  a  poifon  to  plants.  are  more  red  and  more  fertilizmg  than  aihes  of  common 

Further,  it  is  fuppofed  that  this  difcovery  will  give  new  turf,  becaufe  they  contain  more  iron, 

light,  fo  as  to  explain  fully  the  raiimuile  of  the  improvement  The  fpontaneous  fpringing  up  of  white  clover  in  land  ma- 

of  land  by  the  burnt  earth  and  afhes  from  paring  and  bum-  nured  with  thefe  afhes,  is  fimilar  to  the  fpontaneous  growth 

ing*     It  is  ufual  to  account  for  the  efie^ls  of  Uiis  procefs,  of  this  plant  on  heath-land,  which  has  been  covered  with 

by  referring  t6  fuppofed  alkaline  or  other  falts  ;  but  of  thefe  Hme  to  deftroy  all  its  preient  vegetation  ;  and  this  h€t 

there  is  no  evidence,  nay,  on  trial,  he  has  not  deteded  them,  fhews  that  probably  thefe  are  feeds  buried  in  the  earth  for 

or  at  leaft  not  in  any  emcient  quantity  ;  but  this  he  knows,  many  ages,  which  yet  remain  alive,  but  do  not  grow  until 

that  fuch  earths  and  afhes  contain  oxyd  of  iron,  and  as  he  expofed  to  the  fUmuli  of  air,  water,  caloric,  and  ufelefs  ani- 

fufpeds  of  manganefe ;  which,  from  the  analyfis,  and  the  mal  or  vegetable  matter.     And  other  faAs  difcovered  by 

cfied  of  falt-peat,  muft  now  be  admitted  into  the  clafs  of  refpedable  chemifts  are  added,   which  ferve  to  fhew  that 

manures.     This  communication  of  Mr,  Willaume  affords  other  falts,  befide  fulphate  of  iron  and  certain  earths,  may  be 

evidence,  he  tlur<ks,  of  the  truth  of  this  conjedure,  for  the  employed  advantageoudy  as  manures,  although,  like  iron, 

aihes  of  the  peat  which  affords  the  fait  **  have  been  long  they  have  been  efteemed  deleterious  to  plants. 

known  as  a  manure,  and  the  demand  is  on  the  increafe:"  i.  Afhes  of  pit-coal  are  a  good  manure  for  grafs.     It  is 

of  courfe   thefe    aflies    contain   an   unufual   quantity  of  ft  at  ed  in  the  yth  volume  of  Nicholfon's  Journal,  that  his  much- 

oxyd  of  iron.     A  confequence  of  this  reafoning  is,  that  the  valued  friend,  the  Rev.  William  Greffor  of  Grampound,  on 

burnt  earth  of  foils  will,  he  fuppofes,  csterii  faribuif  fertilize  examinftion  of  the  afhes  of  coal  from  Liverpool,  found  them 

2D  proportion  to  the  oxyd  of  iron  it  contains.     Accordingly  to  contain  both  fulphate  of  magnefia  and  fulphate  of  lime, 

the  afhes  of  the  peat,  fays  Mr.  WiUaume,  have  a  furpriung  efpecially  the  former  fait.     He  apprehends  that  thefe  afhes 

«8e6t ;  they  will  double  or  treble  a  crop  of  any  new-fown  alfo  contain  oxyd  of  iron,    or  perhaps  fulphate  of  iron, 

grafs,  fuch  as  trefoil,  5cc.;  and  are  fo  beneficial,  that  in  fpite  Thefe  afties,    fays  Mr.  Greeor,  Jkeaded    over  grafs,  ap* 

of  the  expence,  they  are  carried  in  bags  by  biglers  to  a  great  parently  produced  good  effefts,  notwithftanding  the  ful* 

^ftance.     The  dodor  concludes  by  afferting,  that  the  more  phate  of  magnefia,  which  he  'was  well  affured  they  contained.' 

lie  contemplates  the  fads  in  Mr.  Willaame'sletter,  the  more  On  this  it  is  remarked,  that  from  this  obfervation  of  Mr* 

•evidence  1^  perceives  for  the  truth,  that  metallic  falts,  and  Gregor,  it  feems  he  is  aware  of  the  prevailing  popular  opi« 

metallic  oxyds  in  general,  aid  faks  and  oxyds  of  iron  in  nion,  that  fulphate  of  magnefia  is  not  favourable  to  vege« 

particular,  are  manures,  if  applied  in  proper  dofes*     He  is  tation ;  and  to  reconcile  his  fad  with  the  unfriendly  nature 

dtfaon*  that  it  maybe  underiiood,  tba  he  coufidera  thdfak  of  magnd&a  to  plants,  as  difcovered  by  Mr.  Tennant,  be 

J  obfervesi 
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•fafaveiy  that  the  effe£b  of  fnlphate  of  mapiefia  may  be  very 
different  from  thofe  of  magnefia  and  carbonate  of  ma^efia* 
He  apprehends  it  is  the  magnefia  (calcined  magnefial  only 
which  this  learned  chemift  found  hurtful  to  ▼eeetablety  as 
the  difcoyery  was  made  on  the  examination  ot  Nottingty 
lime,  which  the  farmers  near  Doncafter  employ  as  a  manure, 
while  they  reted  the  lime  of  their  own  neighbourhood.  In 
the  latter  Mr.  Tennant  met  with  magnefiat  and  in  the 
former  none.     See  Lims. 

2.  The  earth  from  alheS)  called  eimSf  is  a  durable  and 
efficacious  manure.  It  is  obferved,  that  profefTor  Mitchill, 
of  New  York,  in  a  letter  addrefled  to  Dr.  Pearfon  on  cinis, 
or  earth  found  in  the  aihes  of  wood,  has  remarked,  that  the 
aflies  of  wood  contain  yery  commonly  fulphate  of  potafh, 
alfo  phofphoric  acid,  befides  other  well-known  falts;  but 
after  thefe  falts  are  feparated  by  liaiviation,  there  remains  a 
peculiar  earth,  and  a  fmall  proportion  of  iron.  This  earth 
differs  from  lime,  barytes,  magnefia,  (trontian,  and  every  other 
known  fpecies  of  earth.  He  would  call  it  cinis,  for  plen- 
tiful, common,  and  important  as  it  is,  fcience  has  not  dig- 
nified it  with  a  name.  To  judge  of  the  excellence  of  this 
earth  as  a  manure,  after  all  the  falts  are  extraded  from  foap- 
boilers'  aihes,  the  earth  fells  for  ten  cents  the  bufhel ;  and 
notwithftanding  this  high  price,  it  is  not  unufual  for  the 
farmer  to  par  for  the  article  twelve  months  before-hand. 
When  plottf^ned  into  fi^rile  ground,  at  twelve  loads  fer 
acre,  it  produces  great  crops  of  wheat,  clover,  and  otner 
forts  of  grafs  and  grain,  and  its  fertilizing  operation  will 
laft  twenty  years.  Although  fome  of  the  other  ingredients 
of  the  aflies  left  afrer  lixiviation  may  prove  beneficial,  yet 
the  effedts  are  chiefly  from  the  cinis,  or  new-named  earth. 

This  earth,  which  is  fo  prized  in  America  as  a  manure, 
was,  it  is  faid,  efteemed  of  old  in  Afia,  as  an  ingredient  in  a 
cement :  among  the  ancient  Syrians,  it  was  one  of  the 
materials  forming  the  plafier  of  their  walls ;  and  as  it  holds 
an  intermediate  place  between  lime  and  potafli,  it  can  eafily 
be  conceived  how  it  may  a£i  both  as  a  cement  and  a  manure. 
It  is  to  be  hoped  chemifts  will  turn  their  attention  to  this 
important  fubjed.  See  vol.  vii.  of  Tilloch's  Philofophical 
Magazine. 

4.  Sulphate  of  iron  in  the  peat  of  Ruffia.  This  was 
found  by  profefTor  Robifon.  And  it  is  obferved,  that 
fomcthinflr  elfe  befides  vegetable  matter  is  neceffary  to  form 
peat  or  black  mofs  of  the  moors.  The  fmell  of  burning 
peat  is  different  from  that  of  vegetable  matter.  Peat- 
aihes,  fays  the  prefeffor,  always  contain  a  very  great  pro- 
portion of  iron  :  he  has  feen  three  places  in  Rufiia  where 
there  is  fuperficial  peat-mofs,  and  in  all  of  them  the  vitriol  it 

fi  mbundant  at  to  efflorejce.  In  particular,  ou  a  moor  near 
St.  Peterfburgh,  the  clods  fhew  the  vitriol  (fulphate  of  iron) 
every  morning  when  the  dew  has  evaporated.  According 
to  this  learned  profeffor's  obfervations,  the  fulphate  of  iron 
in  pit-coal  may  be  accounted  for  in  the  following  manner : 
peat-moffes  form  very  regular  firata,  Ijring  indeed  on  the 
furface ;  but  if  any  operation  of  nature  fhould  cover  this 
with  a  deep  load  of  otner  matter,  it  would  be  compreffed 
and  rendered  very  folid:  and  remaining  for  ages  in  that 
fituation,  might  ripen  into  a  fubftance  very  like  pit-coal. 
.3ee  Medical  and  Chirurgical  Review  for  November  1803. 

5.  Ufe  of  peat-duft  and  peat-aflies.  In  anfwer  to  a  letter 
from  Dr.  Pearfon,  requeiling  to  know  what  experiments 
Mr.  Anftie  had  made  from  *the  turf-duii  taken  from 
Tingrith^moor ;  he  affords  the  teilimony  of  having  made 
ufe  of  the  a(hes  and  duft  near  thirty  years,  and  frequently 
laying  op  from  eighty  to  a  hundred  bufhels/vr  acre.  Our 
land,  fays  he,  is  dry  and  very  thin-ftapled,  owing  to  the 
4^alk-rock  lying  fo  very  near  the  furtace :  it  encouraget 


vegetation  in  moift  warm  weather  \  but  whee  hot  aad  (W, 
the  reverfe.  We  never  mix  any  other  manure  with  it.  It 
cofls  about  four.pence  per  bufhel,  including  all  expaoei. 
We  chiefly  fpread  it  over  feed,  grafs,  clover,  &c. 

In  addition  to  thefe  ufeful  and  interefting  (htements,  it 
may  be  noticed,  that  the  able  writer  of  a  late  work  os 
Agricultural  Chemiftry,  haa  witneffed  the  fertilizing  eifedi 
of  a  ferruginous  water  uCed  for  irrigating  a  graft  meadow 
made  by  the  duke  of  Manchefler  at  Priefuy  Beg,  near 
Woburn,  in  Bedfordfhire,  an  account  of  the  produce  of 
which  has  been  recorded  in  fome  of  the  publication!  of  tbe 
Board  of  Agriculture.  It  is  not  doubted  that,  in  thiscafe^ 
the  peat-falt  and  the  vitriolic  water  aded  chiefly  by  pro- 
ducing the  fulphate  of  lime,  or  a  fubflance  of  that  nature. 
It  is  obferved,  that  the  foils  on  which  both  are  efficaciouii 
are  thofe  of  the  calcareous  kind,  and  that  fulphate  of  iroB 
is  decompofed  by  the  carbonate  of  lime  in  fach  foils; 
tliat  the  fulphate  of  iron  confifts  of  fulpkuric  acid  and 
ox  yd  of  iron,  and  is  an  acid  and  very  foluble  fak;  that 
when  a  folution  of  it  is  mixed  with  carbonate  of  lime,  the 
fulphuric  acid  quits  the  oxyd  of  iron  to  unite  with  the  line; 
.  and  that  the  compounds  produced  are  infipid,  and  com- 
paratively ittfoluble. 

Some  of  the  depofition  from  the  ferrupnous  water 
on  the  foil  of  the  above  meadow  was  coUeAed,  and  it  was 
found  that  it  confifled  of  fulphate  of  lime,  or  a  fobftasoe 
of  that  fort,  carbonate  of  iron,  and  infoluble  fulphate  of 
iron.  The  principal  graffes  in  the  above  meadow  are>  it  ii 
faid,  meadow  fox-tail,  cockVfoot,  meadow  fefcue,  fioiiD» 
and  f  weet-fcented  vernal  grafs.  The  afhes  of  three  of  thefe 
grafles,  as  the  meadow  fox-tail,  cock's-foot,  and  fiods, 
have  been  examined,  and  found  to  contain  a  confiderahlr 
proportion  of  fulphate  of  lime,  or  a  fubttance  of  that  kiod. 
it  is  further  noticed,  alfo,  that  vitriolic  tmpregnatioDB  ia 
foils  where  there  is  no  calcareous  matter,  as  happeni  is 
fome  cafes,  are  injurious ;  but  that  it  is  probably  in  con* 
fequence  of  their  fupplying  an  excefa  of  femiginooi  matter 
to  the  fap.  Oxyd  of  iron  in  fmall  quantities  ferni9»  it  ii 
faid,  an  ufeful  part  of  foils ;  and  that  it  is  found  in  the  afhei 
of  plants,  and  is  probably  hurtful  only  in  its  add  cois* 
binations. 

This  knowledge  of  the  nature,  formation,  and  ufes  of 
this  fubftance,  may  lead  to  many  ufeful  improYcnesti 
in  lands  which  contain  it,  or  the  matters  of  which  it  v 
compofed,  as  well  as  to  more  fuitable  and  proper  appli* 
cations  for  them  in  the  way  of  manure,  and  to  better  and 
more  advantageous  methods  of  ufing  and  applying  them. 

Sulphate  of  Irony  Driedy  of  the  Edinb.  Ph.  is  pre- 
pared by  heating  any  quantity  of  fulphate  of  iron  iii » 
unbiased  earthen  veffel,  ou  a  moderate  fire,  until  it  becoaei 
white,  and  perfe^y  dry.  The  procefs  is  neariy  the  laa« 
in  the  Dub.  Ph.  The  degree  of  heat  in  thefe  proceiiei 
ihould  not  exceed  a  12^  of  Fahrenheit.  Its  officinal  pRp^ 
ration  is  the  "  red  oxyd  of  iron,"  which  is  rarely  ufed,  ex- 
cept as  a  pharmaceutical  agent.  See  Iron. 
Sulphate  of  Ka&,  See  Sulphate  of  Potafh. 
Sulphate  of  Lhne.  See  Gypsum,  Sulphate  tf  hoa% 
and  Salts. 

According  to  lord  Dundonald,  fulphate  of  lime  tfiftt 
in  great  abundance  in  many  foils.  It  is  produced  hy 
the  decompoiition  of  aluminous  fchift,  containing  t  dv 
proportion  of  calcareous  matter;  Mrith  which  the  fot 
phuric  acid  will  join,  as  it  is  fornied»  iu  preference  to  the 
earth  of  alum  or  clay.  It  is  likewife  formed  by  the  decon^ 
pofitioa  of  pyrites,  in  fuch  foils  as  contain  a  fufficiencjof 
calcareous  matter  for  the  fulphuric  acid  to  combine  with, « 

preference  to  the  earth  of  iron,  the  other  cooftitueot  part  « 

pyritcf) 
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pyiitet :  and  it  it  found  in  inuaenfe  qua»titiet»  conftitudng 
not  only  tke  foi),  but  the  fubftnituni}  of  feme  ooyntriet  to 
a  great  depth.  It  it  to  be  decompofed  by  alkaline  faltt ; 
the  fulphuric  acid  forming  with  them  fuiphate  of  potaih 
and  fuiphate  of  foda,  according  to  the  alkali  ufed.  It  it 
a  fait  yery  infoluble»  requiring  upwards  of  Bvt  hundred  timet 
itt  weight  of  water  to  difiblve  it:  hence»  fuppofing  it 
equally  deleterious  to  vegetationy  as  alum  hath  been  con- 
fideredy  which  is  foluble  in  only  fifteen  times  its  weight  of 
water,  it  mnfty  he  fays^  prove  left  iniuriousy  from  itt 
greater  degree  of  infolubility :  but  thit  iubftance,  far 
from  being  hurtful  to  vegetation,  when  applied  to  certain 
foils,  promotes  it  in  a  very  high  degree,  as  is  evinced 
by  the  ufe  of  it  in  fome  parts  of  the  continents  of  Europe 
and  America;  and  it  is  further  proved  by  the  chemical 
analyfis  of  vegetables,  whofe  aihes  are  found  to  contain 
a  certain  portion  of  the  component  parts  of  it. 

Sir  Humphrey  Davy,  in  his  work  on  **  Agricultural 
Cbemiftry,^'  obfervet,  that  calcareous  matter,  befides  beine 
ufed  in  the  formt  of  lime  and  carbonate  of  lime,  is  applied 
for  the  purpofet  of  agriculture  in  other  combinations ;  one 
of  whicn  other  compound  iubftancet  is  that  of  fuiphate  of 
lime.  That  thit  material  confiftt  of  fulphuric  acid,  the 
fame  body  that  exifts  combined  with^  water  in  oil  of  vitriol 
and  lime ;  and  that  when  dry,  it  it  compofed  of  fifty-five 
partt  of  lime,  and  feventy-five  of  fulphuric  acid.  That 
common  fuiphate  of  lime,  or  felenite,  fuch  as  that  which 
it  found  at  Shotover*hill,  near  Oxford,  containt,  befide 
fulphuric  acid  and  lime,  a  confiderable  quantity  of  water  | 
and  the  compofition  of  which  may  be  exprefled  and  ex- 
plained fomewhat  in  this  manner.  Sulphuric  acid  one  pro- 
portion, feventy-five ;  lime  one  proportion,  fifty-five ;  and 
water  two  proportions,  thirty-four. 

The  nature  of  this  fuiphate  is,  it  it  faid,  eafily  demon* 
ilnted :  when  oil  of  vitriol  is-  added  to  quick-time,  there  is 
a  violent  heat  produced ;  and  when  the  mixture  it  ienited, 
water  is  given  off,  and  thit  fuiphate  alone  it  the  relult,  if 
the  acid  has  been  ufed  in  fufficient  quantity  ;  and  thit  lul« 
l^ate  mixed  with  quick-lime,  if  the  quantity  has  been  defi- 
cient. This  fubftance,  firee  from  water,  is  lometimes,  it  it 
faid,  found  in  nature,  in  which  cafe  it  is  called  an  hydrous 
felenite.  It  is  diftinguifhed  from  the  common  fuiphate,  by 
giving  off  no  water  when  heated. 

Wnen  this  fuiphate,  free  from  water,  or  deprived  of  it  by 
heat,  is  made  into  a  pafte  by  the  fame  fluid,  it  rapidly  fets, 
it  is  faid,  by  combinine  with  that  liquid.  Plafter  of  Paris, 
it  it  obferved,  it  powdered  dry  fuiphate  of  lime  ;  and  that 
itt  property  as  a  cement,  and  in  its  ufe  in  making  cails, 
depends  upon  its  folidifying  a  certain  quantity  of  water, 
and  forming  with  it  a  coherent  mafs.  Sulphate  of  lime 
it  .foluble  in  about  five  hundred  timet  its  weight  of  cold 
water,  and  is  ftill  more  foluble  in  that  which  is  hot;  fo 
that  when  water  hat  been  boiled  in  conta6fc  vrith  this  fui- 
phate, cryftalt  of  it  are  depofited  as  the  water  cools.  Sul- 
phate of  time,  too,  i.«  eafily  diftinguilhed,  it  is  faid,  by 
Its  properties  of  affording  precipitates  to  folutions  of  oxa^ 
latt,  and  of  barytic  (alts. 

There  has  long  been  much  difference  of  opinion  prevailing 
among  farmers  and  agriculturalifts  in  refpc6fc  to  the  ufe  of 
this  fubftance  on  land.  It  is  faid  to  have  been  had  recourfe 
to  with  much  utitity  and  advantage  in  fome  few  diftri6ts  of 
this  country ;  and  a  variety  of  ftrong  teftimonies  in  favour 
of  its  powFer  and  efficacy,  when  laid  on  land,  has  been 
broueht  to  the  notice  of  the  Board  of  Agriculture  by  Mr. 
Smith.  In  America,' too,  it  is  ftated  to  have  been  employed 
with  fignal  fuccefs,  efpecially  in  fome  provinces ;  but  in 
many  other  counties  of  thit  kingdom  it  it  laid  to  have 


failed,  though  tried  in  Tariottt  wayt»  and  upon  different 
kindt  of  cropt. 

It  it  remarked,  that  very  difcordant  notions  have  beea 
formed  at  to  the  manner  in  which  this  fubftance  operates. 
Some  have  fuppofed  it  to  z€t  by  itt  power  of  attradinff 
moifture  from  the  air ;  but  thit  agency,  it  it  thought,  muft 
be  comparatively  infignificant.  When  comMtuJ  with  water^ 
it  retains  that  fluid  too  powerfully  to  yield  and  fupply  it 
properly  to  the  roott  of  the  plants  ;  and  itt  adhefive  attrac- 
tion for  moifture  is  inconfiderable :  the  fmall  quantity  in 
which  it  it  ufed,  is  likewife,  it  is  fuppofed,  a  circumftance 
hoftile  to  this  idea.  It  has  been  faid,  too,  that  this  fub- 
ftance affifts  the  putrefadion  of  animal  matters,  and  the 
decdmpofition  of  manure ;  but  fome  experimental  trialt 
have  been  made  on  this  fubjc6t,  which  are  in  contradidiion 
to  the  notion.  On  fome  minced  veal  beinr  mixed  with 
about  one  one-hundredth  part  of  its  weight  of  this  fuiphate^ 
(fome  veal  without  the  fuiphate  being  expofed  at  the  fame 
time  and  under  the  fame  circumftances,)  there  was  no  dif- 
ference, it  is  faid,  in  the  time  in  which  they  began  to  putrefy; 
but  the  procefs  appeared  to  be  moft  rapid  in  the  cafe  in 
which  there  wat  no  fuiphate  prefent.  Other  fimilar  mix- 
tures were  made,  in  which  in  fome  cafes  larger,  in  other 
cafes  fmaller,  quantities  of  fuiphate  were  employed ;  and  in 
one  inftance,  pigeon't  dung  was  ufed  inftead  of  flefti,  and 
with  precifely  fimilar  refults.  It  certainly,  in  no  cafe, 
it  is  faid,  increafed  the  rapidity  of  putrefa^on. 

A  feries  of  experiments,  it  is  faid,  has  been  carried  on  for 
a  great  length  of  time  in  thit  country,  upon  the  operation 
of  this  fubnance  as  a  manure,  though  it  has  not  been  gene- 
rally known;  as  the  Berkihire  and  Wiltfhire  peat^aftiet 
contain  a  confiderable  portion  of  this  fubftance.  In  the 
Newbury  fort,  from  one-fourth  to  one-third  of  this  fui- 
phate has  been  found,  and  a  ftill  larger  quantity  in  fome 
from  the  neighbourhood  of  Stockbridge,  befides  their  other 
conftituent  matters.  Thefe  aihy  fubftances  are  much  in 
ufe  for  top-drefiing  cultivated  grafles,  particularly  fainfoin 
and  clover.  In  examining  the  aihes  of  thefe  two,  and  thofe 
of  rye-grafs,  it  was  found  that  they  afforded  confiderable 
quantities  of  this  fuiphate,  and  that  this  fubftance,  pro- 
bably, is  intimately  combined  as  a  neceffary  part  of  their 
woody  fibre.  If  this  be  allowed,  it  is  fuppofed  eafy  to 
explain  the  reafon  why  it  operates  in  fuch  fmall  quantities ; 
for  the  whole  of  a  clover,  or  of  a  fainfoin  crop,  on  an  acre, 
would,  it  is  faid,  on  the  eftimate  which  has  been  made,  only 
afford,  by  incineration,  three  or  four  buftiels  of  this  fuiphate. 
In  examining  the  foil  of  a  field  near  the  above  town,  which 
was  taken  from  below  a  foot-path,  where  this  fubftance 
could  not  have  been  artificially  fiimifhed,  not  any  of  this 
fuiphate  could  be  deteded  in  it ;  yet  at  the  very  time  the 
foil  wat  collefted,  the  peat-afties  were  applied  to  the  clover 
in  the  field.  The  reafon  why  this  fuiphate  is  not  generally 
efficacious  is,  probably,  it  is  fuppofed,  becaufe  moft  cultivated 
foils  contain  it  in  fufficient  quantities  for  the  ufe  of  the 

Cffes.  In  the  ordinary  courfe  of  cultivation,  this  fub- 
ice  is,  it  it  faid,  fumifliedin  the  manure ;  at  it  is  contained 
in  ftable  dung,  and  in  the  dung  of  all  cattle  and  animals  fed 
on  grafs ;  but  it  is  not  taken  up  in  corn  crops,  or  thoie 
of  peas  and  beans,  and  in  only  very  fmall  quantities  in  tur- 
nip crops ;  however,  where  lands  are  excluuvely  devoted  to 
pafturage  and  hay,  it  will,  it  is  faid,  be  continually  con- 
fumed. 

Four  different  foils  cultivated  under  a  feries  of  common 
courfes  of  crop,  have,  it  is  faid,  been  examined  for  thit 
fuiphate  :  of  which,  one  was  a  ti^ht  fand  from  the  county 
jof  Norfolk ;  another  a  clay,  bearing  a  good  wheat,  from 
that  of  Middlesex  ;  the  third|  a  fand  from  Sufl'ez ;  and 

the 
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the  feortlif  a  chy  from  Effez.  In  HI  of  them  this  fal- 
phate  is  dated  to  have  been  found;  and  that  in  the 
foil  firom  Middlefex  it  amounted  to  nearly  one  per  cent. 
The  writer,  too,  has  been  informed  by  lord  Dnndas,  that, 
having  tried  this  fuiphate  on  two  of  his  eftates  in  York- 
Ihire  without  any  benefit,  he  was  induced  to  have  the  foils 
of  them  examined  for  this  fubftance,  in  the  manner  directed 
hi  fpeaking  of  foils,  in  both  of  which  this  fuiphate  was 
found.     See  Soil. 

It  is  thought,  that  if  thefe  reafoninga  and  ilatements 
fllould  have  the  confirmation  of  future  inquiries,  a  pradical 
inference  of  fome  value  may  be  derived  from  them  ;  which 
is,  that  it  is  poflible  that  lands  which  h&ve  ceafed  to  bear 
good  crops  of  clover,  or  other  artificial  graiTes,  may  be 
reftored  by  being  manured  with  this  fuiphate. 

It  may  be  noticed,  that,  in  addition  to  the  place  already 
mentioned  where  this  fubllance  is  found,  it  alfo  abounds 
pretty  much,  it  is  faid,  in  mauy  other  parts  of  this  country ; 
as  in  Gloucefterihire,  Somerfetfhire,  Derbyfliire,  Yorkfliire, 
and  fome  others,  and  only  ftands  in  need  of  pulverization, 
m  order  to  prepare  and  fit  it  for  being  applied  to  the  land. 

It  may  be  remarked,  that  although  the  afhes  of  certain 
peats,  as  feen  above,  afford  fuiphate  of  lime,  it  is  not,  it  is 
laid,  to  be  concluded  ^m  that,  that  all  peats  agree  vrith 
them,  as  fome  which  have  been  examined  contained  no 
quantity  that  could  be  ufeful ;  and  abounded  with  injurious 
matters.  Vitriolic  matter  isi  however,  ufually  formed  in 
peats  s  and  where  the  foil  or  fubftratum  is  calcareous,  the 
ultimate  refult  is  the  produflion  of  this  fuiphate.  In  gene- 
ral,  when  a  recent  aih  of  this  fort  emits,  when  a£bed  upon 
by  vinegar,  a  ttrong  fmell,  like  that  of  rotten  eggi»  it 
Wul,  it  is  faid,  fumi£  this  fuiphate. 

In  Oxfordflure,  in  fome  cafes,  this  fubftance  has  been 
fown  over  clover  in  March,  in  the  quantity  of  about  fix 
buihels  to  the  acre,  with  great  effed,  but  in  other  cafes 
without  doing  any  good  whatever,  when  fown  over  the 
fame  fort  of  crop,  and  that  of  fainfoin.  In  Kent,  when 
fown  over  a  large  part  of  a  field  of  lucem,  and  a  part  left 
without  any,  the  fuperiority  of  the  part  fown  with  it  was 
very  great.  In  Suffex  it  has  been  fown  on  portions 
of  natural  grafs,  beans,  potatoes,  peas,  barley,  wheat,  red 
clover,  and  tares,  in  moift  weather,  at  about  eight  bufhels, 
and  in  the  above  quantity  to  the  acre,  on  fandy  loam,  and 
other  forts  of  foil,  vrithout  any  perceptible  effect,  either 
the  fame  or  the  following  year,  being  produced  by  it. 
This  would  feem  to  fhew  that  land,  in  fome  inftances,  is  fo 
much  impregrnated  vrith  it  as  to  ftand  in  need  of  no  more 
for  giving  luxuriance  to  the  plants  upon  it. 

Sulphate  of  Magnejid.  See  Magnesia,  Epsom  Sah^ 
Sal,  and  Salts. 

By  Dr.  Home's  experiments,  fuiphate  of  magnefia  has 
Wen  found  in  a  very  high  degree  to  promote  vegretation. 
He  fbtesy  that  it  made  the  garden-mould  he  ufed,  for  his  ex* 
periments  produce  one-fourth  more  erain. 

Sir  Humphrey  Davy,  however,  thinks,  that  though  this 
fubftance  has  been  ftated  by  fome  inquirers  to  have  been 
found  ufeful  as  a  manure,  it  is  not  met  with  in  nature  in  fuf- 
ficient  abundance,  or  capable  of  being  made  arti^cially  in  a 
fufficiently  cheap  manner,  to  be  of  ufeful  application  in  the 
common  courfe  of  hufbandry  and  management  of  land.  See 
Magnesia,  in  Agrtcukwre. 

Sulphate,  jirnmrnMeo-Magnefiani  a  triple  fait,  com- 
pounded of  fulphuric  acid,  magnefia,  and  ammonia,  by 
adding  pure  ammonia  to  fuiphate  of  magnefia,  in  whicn 
cafe  a  great  part  of  the  earth  is  precipitated,  and  the  reft 
remaining  in  folution,  the  fait  is  formed  by  evaporation. 
It  is  dfo  procured  more  fpeedily,  and  with  lefs  lofsi  by 


adding  to  a  folution  of  fuiphate  of  magnefia  one  of  folphite 
of  ammonia,  each  fomewhat  concentrated.  An  abundant 
depofition  of  regular, .  tranfparent,  (hining  cryftals  takes 
place  immediately,  which  are  the  triple  fait  in  queftion :  its 
form  is  generally  odohedral;  its  tafte  is  fah  and  bitter. 
When  heated,  it  fir  ft  melts  in  its  ovrn  water  of  cryftalliza- 
tion,  after  which  it  is  decompofed,  ammonia  is  firft  given  out» 
then  acidulous  fuiphate  of  ammonia  rifes,  and  fimple  fui- 
phate of  magnefia  remains. 

This  triple  fait  is  much  lefs  foluble  in  water  than  either  of 
the  fulphates  of  which  it  is  formed,  as  is  obrious  by  its  pre- 
cipitating on  the  addition  of  the  two  folutions.  According 
to  Fourcroy,  it  is  compofed  of  68  per  ceni,  of  fuiphate  S 
magnefia,  and  32  of  fuiphate  of  ammonia. 

Sulphate  c/  Pota/h.     See  Salts. 

This  faline  fubftance  has  been  found  by  Dr.  Home 
to  promote  vegetation  in  an  extraordinary  manner.  The 
garden-mould  on  which  his  experiments  were  made,  pro- 
duced  an  increafe  of  one-fourth  more  gprain,  in  cotdt* 
quence  of  the  application  of  this  fait.  It  is  to  be  had  firoai 
moft  vegetable  matters  by  combuftion  ;  it  forms  at  leaft  one- 
third  of  the  faline  matter  obtained  by  the  tixiviation  of  thdr 
afiies.  This  is  fufficient,  it  is  faid,  elprkrt^  to  prove,  in- 
dependently of  Dr.  Homers  experiments,  that  vkriolated 
tartar  is  beneficial  to  vegetation.  This  fubftance  is  a  refbfe 
article  in  fome  branches  of  manufa6^ure ;  but  the  quantity 
produced  is  a  mere  trifte,  in  comparifon  to  the  quantity  that 
might,  it  is  thought,  be  advantageouily  applied  to  the  puN 
poles  of  agriculture. 

This  fuiphate,  which  is  found  in  the  afhes  of  fome  peats, 
as  thofe  of  Berkihire,  is  certainly  an  ufeful  fubftaiwe  m 
manure^  though  the  refults  of  Dr.  Home's  trials  have  been 
queftioned  by  Mr.  Naifmith,  in  his  elementary  work  00 
agriculture;  who  has  pointed  out  experiments  which  he 
confiders  as  hoftile  to  tlie  doflor't  opinions  and  oenclnfions, 
and  as  unfavourable  to  the  power  ana  efficacy  of  any  fort  of 
fubftance  of  this  kind. 

Sir  Humphrey  Davy  has  found  the  effe&  of  this  fuiphate 
to  be  much  the  fame  on  the  growth  of  plants  of  the  gran 
and  grafs  kind,  when  employed  in  large  and  finali  propocw 
tions,  as  thofe  of  the  fuiphate  of  ammonia :  which  wonU 
feem  to  fhew,  that  the  effeds  are  different  according  to  the 
quantities  made  ufe  of,  and  that  large  quantities  are  un£i- 
yourable. 

Sulphate  of  Soda.    See  Salts  and  Soba. 

From  experiments,  fuiphate  of  foda  has  been  proved 
to  promote  vegetation  in  a  very  high  degree.  It  is  pro- 
cured in  fmall  quantities,  in  the  procefles  for  making  the 
muriatic  acid,  and  muriate  of  ammonia,  or  Ul  anmumiac. 
The  high  price  at  prefent  of  this  article  precludes  the  ufe  of 
it ;  but  could  it  be  made  and  fold  at  a  cheap  rate,  it  would* 
as  lord  Dundonald  thinks,  prove  a  moft  valuable  acquifitioa 
to  agriculture.  Sir  Humphrey  Davy  has  found  that  the 
effects  which  it  produces,  when  ufed  in  different  proportioas 
for  plants  of  barley  and  grafs,  are  much  the  fame  as  thofe 
of  fuiphate  of  ammonia. 

Sulphate  of  StroiUiant  a  fait  without  tafte  and  IneQ  ; 
nearly  infoluble  in  water ;  not  decompofed  by  any  fingle 
acid ;  but  barytes,  abne  or  in  combination,  abftrads  its 
acid,  vrith  which  barytes  has  the  greater  affinity.  It  is  alio 
decompofed  by  the  carbonate  fix^  alkalies,  and  with  modi 
more  eafe  in  the  moift  way  than  the  fuiphate  of  barytes. 
Sulphate  of  ftroatian,  like  the  barytic  fuiphate,  is  readily  £»• 
luble  in  fulphuric  acid,  and  precipitable  thence  by  diiutioo 
with  water.  This  fait  is  decompofed  by  fiifion  vrith  char- 
coal into  a  fulphuret.  For  the  analyfis  of  the  native  fid- 
phatci  fee  Strontiak. 

SUL- 
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SULPHITES,  Talts  formed  by  the  combination  of  any 
bafe  with  the  fulphiirous  acid.  N.d.  All  falts  that  are  com- 
pofed  with  acids  whofe  names  end  in  owt  terminate  in  ittf 
mftead  of  ate,  Thefe  falts  have  always  a  difa^reeable  ful- 
phurous  tafte ;  they  are  decompofed  by  the  nitnci  muriaticy 
and  fome  other  acids,  which  do  not  affe^  **  fulphates :"  if 
expofed  to  fire,  they  yield  fulphur,  and  become  fulphates  ; 
and  even  by  mere  expofure  to  the  a^ion  of  the  atmofphere^ 
they  are  converted  into  fulphates.  The  principal  of  thefe 
falts  are  the  following  :  in», 

SuLPRiTfi  of  jHumne^  formed  from  pure  alumine.  It  is 
in  the  ftate  of  a  white  foft  powder ;  fweetifh  to  the  tafte,  and 
then  fnlphurous  ;  infolubte  in  water,  but  taken  up  by  an 
ezcefs  of  acid ;  not  cryftallizable.  It  is  compoied,  ac- 
oording  to  Dr.  Thomfon,  of 


pure  water  ;  at  a  higher  heat  the  fulphurons  acid  rifes  ttn« 
altered,  and  the  earth  remains  behind.  From  this  mode  of 
analyiis  it  appears,  according  to  Fourcroy,  to  coniift  of 


Sulphurous  acid 
Magnefia 
Water    - 


i5 
45 


lOO 


Sulphurous  acid 
Alumine 
Water     - 


3« 
44 
H 

lOO 


but  applicable  to  no  ufe.     See  Alumine. 

Sulphite  of  Ammoniay  prepared  by  faturating  a  folution 
of  cauftic  ammonia  with  gafeous  fulphurous  acid.  See 
Ammonia,  and  Salts. 

Sulphite  of  BaryUSf  may  be  prepared  with  either  pure 
barytes,  or  the  carbonate  reduced  to  a  fine  powder  $  or  it 
may  be  obtained,  by  compound  affinity,  from  a  mixture  of 
an  alkaline  fulphite  with  muriate  of  barytes.  It  is  in  the 
form  of  a  white  powder,  tafkelefs,  and  infoluble  in  water. 
By  long  expofure  to  the  air,  it  is  converted  into  fulphate  of 
barytes.  When  fironely  heated,  fulphur  is  difengaged,  and 
the  reiidue  becomes  fulphate.  This  fait  may  fa^  diifQlved 
in  licjuid  fulphurous  add,  and  by  flow  evaporation,  may  be 
obtained  in  needle-formed  cryftab,  or  truncated  tetrahedrons. 
Thefe  cryftals  are  fometimes  tranfparent,  but  often  opaque ; 
nearly  infipid,  and  leaving  on  the  palate  a  fulphurous  fla- 
vour ;  fparingly  foluble  in  water :  and  the  folution  is  advan* 
tageoufly  employed  for  purifying  the  fulphites  from  any 
mixture  of  fulphate.  According  to  Fourcroyj  the  cryftal- 
lized  fulphite  confifts  of 
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.  It  is  decompofed  by  the  fulphates ;  by  the  alkaline  phof- 
phates ;  by  the  nitrate  and  muriate  of  ftrontian  ;  and  by  the 
alkaline  carbonates.     See  Barytes. 

Sulphite  of  Lime.    See  Lime. 

Sulphite  of  Magnefiat  is  prepared  with  carbonated 
fnagneiia,  diffufed  in  twice  its  weight  of  water  :  it  is  in  the 
form  of  powder,  but  by  an  additional  portion  of  fulphur- 
ous acid,  readily  difiblves ;  and  by  gradual  evaporation,  is 
depofited  in  the  form  of  tranfparent,  deprefied,  tetrahedral 
pyramids.  To  the  tafte  it  is  at  firft  fweetifh  and  earthy, 
and  afterwards  fulphurous;  expofed  to  the  air  it  be- 
comes opaque,  and  is  flowly  converted  into  a  fulphate.  It 
is  foluble  in  twenty  parts  of  water  at  the  common  tempera- 
cure  :  boiling  water  takes  up  an  additional  portion,  which  it 
depofits  in  cryitals  on  cooling.  When  expofed  to  a  dry 
heat,  it  foftens,  and  alFumes  the  confiftence  of  a  vifcid  gum, 
and  at  length  dries^  having  loft  45  perceni.  which  it  nearly 
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It  is  decompofed  by  the  alkaline  and  earthy  •alkaline  car- 
bonates ;  by  the  fulphates  of  alumine  and  zircon ;  by  the 
earthy  nitrates  ;  by  the  phofphates  of  the  alkalies,  and  of 
lime,  glycine,  alumine,  and  zircon;  and  the  alkaline  bo- 
rates.    It  is  not  applied  to  any  ufe.     See  Magnesia. 

SvLvniTEf  jlmmoniacO'Magnefiottf  a  fait  formed,  accord- 
ing to  Fourcroy,  by  mixing  magnefia  with  fulphite  of  am- 
monia, or  ammonia  with  fulphite  of  magnefia,  or  by  addine 
together  the  two  fulphites.  It  occurs  m  the  ftate  of  fmaU 
tranfparent  indeterminate  cryftals ;  it  is  lefs  foluble  in  water 
than  either  of  the  two  fulphites  feparately,  of  which  it  is 
compofed.  Expofed  to  air  it  changes  into  the  triple  ful- 
phate of  anunonia  and  mag^nefia.  When  heated,  it  firft 
gives  out  fulphurous  acid,  then  acidulous  fulphite  of  am- 
monia fublimes,  and  pure  mag^nefia  remains  bel^ind.  The 
proportion  of  its  conftituent  parts  has  not  been  afcertained. 
It  is  decompofable  by  barytes,  ftrontian,  lime,  and  the  fixed 
alkalies.     It  is  not  ufed. 

Sulphite  of  Potq/bt  is  moft  conveniently  prepared  by 
conneding  a  retort,  charged  with  fulphuric  acid  and  mer* 
cury,  with  a  Woulfe's  apparatus  of  two  bottles,  the  former 
of  them  containing  a  little  water,  and  the  latter  about  two- 
thirds  filled  with  a  folution  of  cryftaUized  carbonate  of 
pota(h,  in  thrice  its  weight  of  water.  The  retort  being 
heated,  fulphurous  acid  gas  is  produced,  which  palling' 
through  the  water  in  the  fim  bottle,  is  thereby  purified  from 
any  contamination  of  fulphuric  acid,  and  then  enters  the  al« 
kaline  folution  in  the  next  bottle,  by  which  it  is  rapidly  ab- 
forbed,  carbonic  acid  gas  efcaping  in  bubbles  at  the  fame 
time.  When  the  effervefcence  has  ceafed,  and  the  fulphur* 
ous  acid  is  no  longer  taken  up  by  the  liquor,  the  procefs  is 
finifhed,  and  the  liquor,  as  it  cools,  generally  depofits  cryf- 
tals, if  the  above  proportions  of  alkali  andwater  have  been 
obferved. 

Sulphite  of  potafh,  thus  prepared,  is  a  tranfparent  fait 
fometimes  colourlefs,  but  often  with  a  flight  yellowiih  tinge. 
It  cryftallizes  either  in  the  form  of  lengthened  rhomboidal 
plates,  or  divergent  needles.  To  the  taue  it  is  pungent  and 
fulphurous ;  its  fpecific  gravity  is  =  i  .58 ;  it  is  readily  foluble 
in  its  own  weight  of  water,  at  the  common  temperature* 
and  in  a  much  fmaller  quantity  of  boiling  water.  If  this 
folution  be  expofed  to  the  air,  it  will  be  covered  in  a  (hort 
time  with  a  cryftalline  pellicle  ;  when  this  falls  to  the  bot- 
tom, it  is  fucceeded  by  another,  and  fo  on,  till  the  whole  it 
converted  into  fulphate  of  potafh.  By  an  expofure  to  a 
temperature  of  about  300^  Fahr.  fulphite  of  potafii  lofes 
about  two  per  cent,  which  appears  to  be  water.  Whe« 
heated  in  a  retort,  it  firft  decrepitates,  and  is  converted  into 
an  opaque  white  powder,  and  on  an  increafe  of  temperature 
lofes  about  Z2  per  cent. ;  of  which  15  are  fulphurous  acid 
gas,  ^  are  fulphur,  and  z  water;  the  fait  that  remains 
being  fulphate  of  potafh,  with  a  (light  excefs  of  alkali.  If 
it  be  rapidly  ignited  in  a  platina  crucible,  when  the  decrepi- 
tation  ceafes,  a  blue  flame  makes  its  appearance,  occafioned 
by  the  combuftion  of  the  fulphur,  after  which  the  fait  is 
found  to  have  loft  22  per  cent,  as  before.     The  component 
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This,  SIS  well  as  other  f ulphitesy  is  moft  conveniently  ana- 
lyfed  in  the  foUowing  manner :  firft  aiTay  the  folution  with 
fulphite  of  barytety  to  afcertain  whether  any  mixture  of  ful- 
phate  is  prefent»  and  having  thus  got  rid  of  the  fulphuric 
add,  add  nitrate  of  lead  as  long  as  any  precipitate  falls 
down*  The  fulphite  of  lead,  thus  obtained,  confiltB,  ac« 
cording  to  Dr.  Thomfoo,  of  23  per  cent,  fulphurous  acid, 
and  75  yellow  ozyd  of  lead. 

Nitric  acid  converts  this  fait  into  fulphate  of  potafli : 
ozymuriatic  acid  produces  a  iimilar  effcft,  drivin;;  off  at  the 
lame  time  a  portion  of  fulphurous  acid,  fo  that  the  refulting 
fulpbur  is  mixed  with  a  little  muriate.  It  is  alfo  converted 
into  fulphate  by  theoxyds  of  gold,  filver,  mercury,  the  red 
oxyd  of  lead,  and  the  black  oxyd  of  manganefe.  It  is  de- 
compofed,  by  compound  affinity,  by  all  the  earthy  and  al- 
kaline fulphates,  except  fulphate  01  barytes ;  by  the  ni- 
trates, with  the  exception  of  nitrate  of  ammonia ;  by  the 
muriates,  except  muriate  of  alumine  ;  by  the  phofphates  of 
foda,  ammonia,  alumine,  and  glycine  ;  by  the  fluates  of 
foda,  ammonia,  barytes,  ftrontian,  and  magnefia;  by  car- 
bonate of  foda,  and  by  all  metallic  falts  except  the  carbo- 
nates.    It  has  not  been  applied  to  any  ufe. 

SuLPHiTB  •/*  Soda^  is  prepared  from  carbonate  of  foda, 
in  the  fame  manner  as  fulphite  of  potaHi  is  from  carbonated 
potafh.  At  firft  it  is  a  confufedly  cryftallized  mafs,  and 
this,  by  fubfequent  folution  in  hot  water,  affords,  on  cool- 
ing, very  regular  diftind  cryftals,  in  the  form  of  compreiFed 
tetrahedral  prifms,  with  dihedral  fummits;  Its  fpecinc  gra- 
vity is  2.^5.  Its  tafte  cooling  and  fulphurous.  It  is  foluble 
in  four  times  its  weight  of  water,  and  in  lefs  than  its  own 
weight  of  boiling  water.  It  efflorefces  on  expofure  to  the 
air,  and  becomes  covered  with  a  white  cruft,  but  does  not 
fall  into  powder  as  fulphate  of  foda  does.  When  heated,  it 
firft  melts  in  its  water  of  cryftallization,  and  on  increaflng 
the  temperature,  undergoes  changes  analogous  to  thofe  de- 
fcribed  m  the  preceding  article.  According  to  Dr.  Thom- 
fon,  it  is  compofed  of 
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It  is  decompofed  by  the  alkaline  and  earthy  fulphates, 
with  the  exception  of  the  fulphates  of  barytes  and  foda ;  by 
the  earthy  nitrates ;  by  the  ammoniacal  and  earthy  muriates, 
phofphates,  and  fluates ;  by  the  borate  and  carbonate  of 
potafh ;  and  by  moft  of  the  metallic  falts.  It  has  not  yet 
been  applied  to  any  ufe.     Aikin. 

SULPHUR,  in  Mlmrahgy^  an  inflammable  mineral, 
which  bums  with  a  blue  flame  and  a  peculiar  fuffocating 
odour,  and  has  almoft  always  a  yellow  colour.  By  thete 
charafiers  it  may  be  eafily  diftingruifhed  from  every  other 
mineral.  Sulphur  has  been  coniidered  as  the  produ£^  of 
volcanic  ftres,  and  the  greateft  part  of  the  fulphur  of  com« 
inerce  it  obtained  from  tne  vicinity  of  volcanoes ;  but  fulphur, 
either  pure  or  combined  with  oxygen,  enters  largely  into  the 
compofition  of  numcfous  metaUic  aad  earthy  minerals,  and 


may  be  faid  to  fann  a  compoDCfit  part  of  the  globe  itlcffr 
Sulphur,  combined  with  iron  or  iron  pyrites,  is  widely  and 
abundantly  diftributed  through  many  of  the  ftrata*  (See 
Pyrites  and  Strata.)  Sulphur,  combined  with  oxygen 
or  fulphuric  acid,  unites  with  lime  and  forms  gypfum,  wbicb 
exifts  in  beds  and  ftrata  of  confiderable  extent.  (See  Gyp- 
sum.) In  almoft  all  metallic  veins  we  meet  vritfa  combina- 
tions of  fulphur,  and  in  beds  of  coal,  and  in  bitumitiized 
wood.  Pure  native  fulphur  is  emitted  in  great  quantitiea 
from  volcanoes,  and  hence  we  may  infer  that  tiua  mineral 
exifts  abundantly  in  the  interior  oi  the  earth.  It  exifts  alio 
in  a  grafeous  ftate  combined  with  hydrogen,  and  is  abforbed 
by  water,  giving  to  it  pecuUar  properties*  See  Watsbs^ 
Mmarid, 

Native  fulphur  is  divided  by  Werner  into  two  kinds, 
common  fulphur  and  volcanic  fulphur.  They  are  prind* 
pally  diftinguiihed  by  the  different  fituations  in  which  they 
occur,  being  effentially  the  fame.  The  colour  of  common 
fulphur  is  yellow,  which  fometimes  inclines  to  grecnilh  or 
grey.  It  occurs  in  nodular  mafl'es,  and  cryftallized,  in  acote 
double  four-fided  pyramids,  forming  o^ohedrons,  and  aUb 
in  double  fix*fided  pyramids.  The  cryftals  prefent  ieveral 
varieties  by  truncation  of  the  points  or  ed^es.  The  oAohe* 
dron,  according  to  Haiiy,  is  the  primitive  form  of  the 
cryftal.  The  cryftals  are  rarely  perte^  (thofe  from  Sicily 
are  the  beft,  and  are  fometimes  five  inches  in  length) ;  they 
are  tranflucent  and  fometimes  tranfparentf  and  poffiefr  io  a 
remarkable  degree  the  property  of  double  refr^on  ;  they 
are  foft,  brittle,  and  eanly  brolura ;  the  luftre  is  more  or  leU 
fliining,  between  refinous  and  adamantine.  Native*  fulpbar 
is  negatively  ele6lric  by  fiidion ;  its  fpcdfic  gravity  is  i«99. 
It  melts  eaulyt  and  buns  with  a  blue,  flame.  If  fiuphar  be 
fu£fered  to  cool  (lowly  after  melting,  and  a  part  of  it  be 
poured  off,  the  remaining  folid  part  will  be  found  coveied 
with  minute  capillary  cryftals  of  no  determinate  form,  hav-' 
ing  no  analogy  with  the  form  of  the  native  cry  ftaL 

Maflive  native  fulphur  is  both  opaque  and  tranfluoent* 
and  has  fometimes  a  rough  and  fometimes  a  conchoidal  firac* 
ture,  and  generallT  a  fluninf  luftre. 

Native  fulphur  is  alfo  diffeminated  in  Imall  fragments  in 
different  ftones ;  it  fometimes  forms  a  powdery  incruftatioa 
over  other  minerals.  Native  fulphur  occurs  both  in  primary 
and  fecondary  rocks,  but  more  abundantly  in  the  latter. 
Sulphur  very  frequently  accompanies  rock-falt  and  gypfuiii» 
and  may  be  coniidered  as  more  particularly  affociaied  with 
them  than  with  any  other  minerals  that  are  not  volcanic.  It 
often  forms  beds  in  the  marie  and  fhaie  which  cover  or  al* 
temate  with  gypfum.  Native  cryiUlhzed  fulphur  uas  been 
found  on  the  under  furface  of  coal  beds,  near  whin-UykeSy 
in  the  county  of  Durham.  Sulphur  occurs  in  the  torxn  of 
powder  in  the  ftrata  fubjacent  to  coal  in  Derbylhire,  and 
has  fometimes  been  found  maffive  in  Anglefea. 

Native  fulphur  alfo  occurs  in  veins  whicb  traverfe  fome  of 
the  mountains  in  Hungary,  compofed  of  gneifs  aud  mica* 
flate.  M.  Humboldt  mentions  as  an  extraordinary  fad,  tke 
exiftence  of  fulphur  in  a  bed  compofed  of  quartz,  paifing 
into  hornftone,  and  traverfiDg  a  mountain  of  mica^fUtey  in 
the  great  mountain  of  fulphur  in  Quito,  between  Alaufi 
and  Ticfan,  and  defcribes  two  other  repofitories  of  fulpbur 
in  primitive  porphyry.  Sulphur  is  found  on  the  furface  of 
the  ground  in  beds  of  confiderable  thick nefs,  depofited  by 
waters  l^oiding  fulphuretted  hydrogen  gas  in  folution.  Tbele 
repofitories  ot  fulphur,  according  to  Pallas,  are  very  cooi* 
mon  in  Siberia  $  fome  of  them  furniih  a  fufficient  quaatity 
to  be  worked  with  advantage  as  fulphur-pits.  The  faoie 
naturalift  fays,  that  on  the  north  of  the  Cafpian  fea,  aad 
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to  the  fouth  of  Saporiva,  in  Siberbt  there  arc  marfliet  and  indeed  in  all  ▼•kanic  covuitrief  and  idandt.    The  Wef  If 

r                even  lakes  which  depofit  great  quantities  of  fulphur,  with  dian  ifles  in  which  it  is  obtained,  are  St.  DomiogOi  Sc 

foine  carbonate  of  lime.     Other  waters,  fuch  as  the  warm  Lucia,  Martinique,  Guadalouoe,  and  St.  Vincent's.     Tha 

^                fprings  of  Aix-la-Chapelle  and  Tivoli,  depofit  fulphur ;  and  volcanic  fulphur  in  the  CordiUeraa  of  Quito  is  abundant^ 

J                 ure  have  feen  a  fimilar  depofition  from  the  mineral  fprings  and  of  the  pureft  quality. 

near  Llandegley,  in  Radnorihire.  The  fulphur  forms  a  white  Volcanic  fulphur  is  purer  than  the  fulphur  obtained  from 

'                pelUcle  on  the  water,  and  is  depofited  on  the  ftones  at  the  pyrites ;  the  latter  is  ahnoft  invariably  mixed  with  arfenic 
bottom  and  fides  of  the  fpring.     It  has  been  dtfcovered  in  and  othsr  metallic  nutters,  on  which  account  the  fulphuric 
cteiTes,  horfe-radiih,  and  feveral  other  vegetables.     It  is  alfo  acid  made  from  it  is  improper  for  many  roanufaAures,  par-» 
evolved  from  animal  fubftances,  during  their  putrefaftion,  ticularly  for  the  preparation  of  the  bleaching  liquid. 
in  combination  with  hydrogen.  Mr.  Sylvefter  has  colleAed  imall  fpecimens  of  cryftallized 
Volcanic  fulphur  is  far  more  abundant  than  common  fuU  fulphur,  formed  by  fublimation,  at  Bradley,  near  Wolver- 
phur ;  its  colours  are  various  (hades  of  yellow,  inclining  to  hampton.     At  that  place  a  bed  of  coal  has  been  ii>r  many 
orange  and  red.     It  is  found  fublimea  in  fmall  cryftau  in  years  on  fire.     This  heat  has  had  the  effed  of  fubliming 
beds,  or  in  a  ftate  of  powder  in  the  cavities  of  lava,  conti-  lulphur  from  the  iron  pyritea,  which  condenfine  among  the 
'guons  to  the  craters  of  volcanoes.     It  is  fometimes  mixed  cinder  and  other  refufe  on  the  furface,  is  found  in  an  effio* 
with  decompofed  lava.     Sulphur  is  the  prodnA  of  all  aftive  refcent  form  of  a  brtfrht  yellow  colour.     Muriate  of  ammonia 
Tolcanoes ;  but  the  moft  remarkable /^a^Hmr,  or  fulphur  is  frequently  found  m  the  lame  fituatioh  in  a  fublimed  form, 
repofitories,  in  Europe,  are  in  Italy,  SicOy,  the  Lipari  illes,  Stt^>hur  is  obtained  in  large  quantities,  at  a  fmaO  espence* 
and  Iceland.     Solfatara,  near  Pozzuolo,  m  the  kingdom  of  from  the  pyritical  copper*oi«  during  the  roafting  which  this 
Naples,  is  an  ovjd  plain  about  two  hundred  yards  in  diame-  undergoes  previous  to  the  procefs  of  finelting.    At  the  ce^ 
ter,  furrounded  bv  fteep  rocks  on  all  fides,  which  are  per*  lebrated  Parys  mine  in  Anglefea,  worka  for  this  purpofe  are 
petually  decompofing  and  falling  down  in  ruins.    The  plain  eonftrufted  on  a  large  fcale.    At  the  foot  of  a  low  but  fteep 
M  elevated  about  two  hundred  and  fifty  yards  above  the  level  nldee  of  rock,  are  conftni&ed  maffes  of  mafbnry,  not  unlike 
of  the  fea,  and  is  regarded  as  the  crater  of  an  ancient  vd-  iugh  blaft-furnaces,  except  that  the  top  is  capped  with  k 
cano.    The  plain  is  fenfibly  hotter  than  the  atmofphere  in  'done  of  brick-work,  from  which  proceeds  a  horizontal  fluey 
the  warmeft  days  of  fnmmer,  and  bums  the  feet  through  about  the  fize  of  a  common  chimner,  which  terminates  in  m 
the  (hoes.     Vapour  and  fteam  rife  from  almoft  every  part  of  fquare  or  oblong  brick  chamber,  built  at  tbe  top  of  the 
the  pUdn  to  a  confiderable  height.    This  vapour  has  the  rock.     Some  lighted  fuel  is  introduced  by  means  of  a  door 
odour  of  fulphur,  and  it  forms  on  the  fides,  and  in  the  ere*  in  the  dome  of  this  roafting  furnace,  and  a  flew  baflketfuls  <tf 
▼ices  of  the  rock,  large  ^oups  of  malfive  fulphur.     In  the  ere,  broken  into  moderatciy  fmall  pieces,  are  thrown  oo  itf 
middle  of  the  plain  there  is  a  kind  of  bafin,  three  feet  lower  frefli  parcels  of  ore  bebjgr  added  from  time  to  tiaae,  as  tke 
than  the  reft  of  the  furface,  which  founds  hollow  when  any  preceding  parcela  get  hghted ;  a  fuSciency  of  anr  for  the 
perfon  walks  over  it,  as  if  there  was  a  great  cavern  beneath,  flow  combuttion  required  in  this  procefs,  ia  let  in  by  means 
Further  on  is  a  fmaU  lake,  called  Agano,  the  temperature  of  a  door  at  the  bottom  of  the  kiln,  is^iich  alfo  forves  to 
of  which  is  below  that  of  boiling,  but  it  is  in  a  ftate  of  take  out  the  ore  by  when  properly  roafted :  that  part  of  the 
conftant  ebullition,  from  fubterranean  vapours  which  rife  fulphur  which  efcapes  combuftion  rifes  in  vapour,  and  col- 
through  the  water.     Beyond  this  lake  are  the  excavations  leas  in  the  dome  (the  door  of  which  is  only  opened  to  admit 
from  whence  the  earth  is  dug  which  fiimi(hes  the  fulphur ;  fre(h  charges  of  ore),  whence  it  paffes  thrott§[h  the  flue  into 
it  is  light  and  tender.     Erom  the  crevices  in  this  part,  the  the  chamber,  where  it  prefently  concretea,  lining  the  fidea 
▼apour  which  exhales  is  accompanied  with  a  noite.     The  and  roof ;  >  each  chamber  has  a  door,  by  means  of  which, 
workmen  always  dig  into  the  plain  for  the  earth,  and  no-  about  once  in  fix  weeks,  it  ia  deated  of  the  fulphur.    Thia 
l^le^  the  fulphur,  which  is  formed  on  the  furface  in  confider-  rough  fulphur  is  in  fpungy  pulverulent  crufts,  of  a  dirty 
able  quantities,  and  of  a  bright  yellow  colour.     They  fay  gvevi(h-ycllow  colour.     For  its  purification  it  is  melted  in  a 
the  latter  has  loft  its  nature,  and  does  not  make  fulphur  of  boiler,  the  impurities  are  got  rid  of  by  fcumming  and  fub- 
fo  good  a  quality  as  that  which  is  procured  from  the  foft  fidence,  and  the  fluid  mafs  ia  then  laded  mto  cylindrical 
ftone  under  the  furface.  moulds,  to  form  the  common  roU-fulphur  or  brimftone^  or 
Ever  fince  the  days  of  Pliny,  the  Solfotara  has  fupplied  a  into  cones  about  two  fiset  high,  forming  the  loaves  of  fuk 
confiderable  part  of  the  fulpnur  of  commerce  in  Europe,  phur.    The  impure  dregs  are  sdfo  fold  m  the  fliops  under 
According  to  M.  Breiflak,  the  fulphur  is  formed  by  the  de-  the  nzaat'o£  fuififm' 


compofition  of  fulphuretted  hydrogen  gas,  which  is  plenti-         Befides  the  common  fulphur,  there  are  two  other  forms  in 
fuUy  difengaged  in  this  place.     See  Solfatara.  which  this  fubftanoe  appears  in  conineroe,  namely,  the  fub- 


The  fulphur  is  extra^ed  from  the  earth  with  which  it  is  limed,  or  Jtowers  ofjilphwi  and  the  precipitated,  or 

mixed  by  fublimation.     The  earth  containing  it  is  put  into  gt/lerj  of  fulphur. 

earthen  pots,  placed  in  two  rows  in  a  long  furnace.     Thefe  Fl0Wfri  cf  fMbur  are  prepared  in  the  laboratory,  bj 

4::ommuntcate  with  other  pots  of  a  fimilar  kind,  placed  on  heating  in  a  land-bath  an  earthoi  cucurbit  charged  with  roll* 

the  out  fide  of  the  furnace,  by  an  earthen  tube :  the  outer  fulphur,  and  furmounted  by  a  fet  of  aludels ;  at  a  Mntle 

pots  have  an  aperture  at  the  bottom  ftopped  by  a  peg,  heat  the  fulphur  firft  melts,  then  rifea  in  vapour,  and  coii» 

auid  a  fmaller  aperture  at  the  top,  to  let  out  the  vapour,  cretes  within  the  aludels  in  the  form  of  a  gltttering  yellow 

The  fulphur  in  melting  pafies  with  a  biffing  noife  into  the  powder,  which,  when  examined  by  a  microloope,  appears  to 

lecond  veffel ;  under  this  is  placed  a  bucket  filled  with  water,  be  compoiied  of  minute  cryftals.     Flowers  of  fulphur  aie 

into  which  the  melted  fulphur  flows  when  the  peg  is  with-  made  in  the  large  way  by  cooduding  the  vapour  of  melted 

drawn,  and  inftantly  becomes  folid.    It  is  melted  agrain,  and  fulphur  into  clofe  chambera  inftead  of  aludels.  and  being 

caft  into  wooden  cyUndrical  moulds,  forming  roll-fulphur.  prepared  with  lefs  care,  it  is  often  inferior  in  purity  to  that 

Volcanic  fulphur  occurs  alfo  in  other  parts  of  itanr,  in  obtauied  by  the  former  awthod.     Flowers  of  fulphur,  how«> 

Sicily^  the  Lipari  iflands,  and  in  Iceland.    It  la  found  ever  preparedf  luo  nio»  or  ^^^b  adduloua  from  a  mixture  of 
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fttlpKurous  acid,  on  which  account,  an  infufion  of  them  in 
water  reddens  tin6iure  of  litmus ;  this  acid»  ^owevery  may 
eaiily  be  got  rid  of  by  wafhing  the  powder  firft  with  a  warm 
and  very  dilute  folution  of  pearl-afh,  and  then  with  two  or 
three  fucceflive  parcels  of  warm  water. 

MagifUry  of  fulpbur  is  prepared  by  dec«mpofin?  by  the 
fulphunc  or  any  other  acid  a  lolntion  of  alkaline  fulphuret ; 
a  copious  white  precipitate  falls  down,  which  is  to  be  tho- 
roughly edulcorated  with  fucceifive  portions  of  warm  water. 
Sulphur  in  this  itate  has  a  dull  earthy  appearance,  owing  to 
its  extremely  minute  ftate  of  tlivifion  ;  it  is  of  a  yellowifli- 
white  colour,  is  fmooth  and  almoft  un6iuou8  to  the  touch ; 
by  expolbre  to  light  it  acquires  a  yellow  colour.  It  is  ge- 
nerally looked  upon  as  the  pureft  form  of  fulphur,  yet  from 
fome  of  its  properties,  and  the  mode  iu  which  it  is  prepared, 
there  is  fome  reafon  for  fufpeding  that  a  portion  of  hydro- 
gen enters  into  its  compofition. 

The  fulphur  that  is  procured  in  the  roafting  of  ores, 
efpecially  thofe  of  copper,  is  apt  to  contain,  befides  earthy 
impurities,  a  very  notable  proportion  of  arfenic,  while  on 
the  other  hand  the  volcanic  fulphur  in  general,  and  that  of 
Sicily  in  particular,  is  entirely  free  from  this  contamination. 
This  is  the  caufe  of  the  univerfal  preference  given  by  .the 
nanufadurers  of  fulphuric  acid  to  Sicilian,  over  Englifti 
fulphur ;  and  hence  it  is  a  matter  of  fome  confequence  to  be 
able  to  afcertain,  in  a  compendious  and  fatisfa6iory  manner, 
the  purity  of  any  particular  fample  of  this  fubftance.  The 
followincr  method  will,  we  believe,  be  found  to  anfwer  every 
praAicafpurpofe.  Having  rubbed  to  fine  powder  in  an 
earthenware  mortar  fome  of  the  fulphur  to  be  examined, 
take  loo  grains,  and  put  them  into  a  Florence  flafk  with  five 
ounce-meafures  of  the  beft  oil  of  turpentine ;  heat  the  mixture 
ffently  over  a  lamp,  or  a  pan  of  charcoal,  till  it  has  boiled 
lor  about  a  minute,  then  pour  the  clear  hot  folution  into  a 
fix  or  eight-ounce  vial,  flop  it  with  a  cork,  and  (hake  it  tiU 
the  liquor  has  cooled  down  to  the  temperature  of  the  hand ; 
it  will  now  be  quite  turbid  with  fulphur  that  has  feparated 
from  the  oil  during  its  cooling,  and  being  run  through  a 
glafs  funnel  very  lightly  plugged  with  fine  tow,  will  pafs  out 
clear,  leaving  the  fulptiur  behind.  The  oil  is  now  to  be 
again  transferred  to  the  fulphur  remaining  in  the  flafk,  and 
to  be  a  fecond  time  boiled,  cooled,  and  filtered  as  before. 
By  repeating  this  procefs  four  or  five  times,  there  will  be 
left  only  a  brownifh-orange  refidue,  on  which  the  oil  will 
refufe  to  ad  any  longer.  This  refidue  being  laid  on  a  piece 
of  earthenware,  is  to  be  expofed  to  a  heat  not  higher  than 
that  of  melting  lead,  till  it  ceafes  to  exhale  any  fulphurous 
vapours ;  )>eing  then  rubbed  up  with  a  little  moiflened  char- 
coal, and  prelied  into  the  bowl  of  a  tobacco-pipe,  or  any 
other  convenient  velfel,  it  is  to  be  heated  nearly  red,  upon 
which  a  white  vapour  will  arife,  and  (hew  itfelf  to  be  arfenic, 
by  its  peculiar  garlic  odour.  The  fulphur  precipitated  from 
the  oil  of  turpentine  may  be  entirely  freed  from  this  latter 
by  expofure  to  the  air  and  light  for  a  day  or  two  ;  it  will 
then  be  of  a  beautiful  fparkling  yellow  colour  i  far  fuperior 
to  that  of  the  common  flowers  of  fulphur)  ana  entirely  in- 
odorous. The  common  Englifh  brimflone  or  roll-fulphur 
fometimes  contains  a  full  fifteenth  of  infoluble  refidue, 
chiefly  orpiment ;  the  beft  Sicilian  fulphur  in  fmall  rolls, 
contains  hardly  more  than  three  per  cent,  of  refidue  which 
appears  to  be  little  elfe  than  earth,  as  it  affords  no  arfenical 
odour  when  heated  with  charcoal.     Aikin. 

Sulphur,  in  Chemlflri^  is  a  fimple  body,  and  fufceptible  of 
«ombuilion.  It  is  of  a  yellow  colour,  with  a  (hade  of  green.  It 
is  very  frangible,  and  eafily  pounded.  It  has  a  pecuuar  tafte, 
if  we  may  fo  call  that  grittinefs  which  diftioguifhes  it  from 


all  other  bodies,  and  alfo  fmell,  efpecially  when  rubbed* 
At  the  common  temperature  it  is  inodorous,  unlets  when 
rubbed ;  but  if  a  roll  of  fulphur  be  held  for  a  minute  in  a 
moili  warm  hand,  it  breaks  acrofs  with  a  fharp  eracklingy 
not  unhke  the  fnapping  from  the  difcharge  of  an  ele6lric 
fpark,  the  hand  acquiring  a  peculiar  difagreeable  odour, 
which  lafts  fome  minutes.  It  is  a  noncondu6ior  of  eledri- 
city,  and  becomes  negatively  ele£irified  by  rubbing  with 
the  hand.  Its  fpecific  grravity  is  1.99,  water  being  i. 
Dr.  Wollafton  has  afcertained,  that  it  refra^s  light  more 
than  water,  their  powers  being  as  .201  to  .1336.  Its  fpe- 
cific heat  is  faid  be  .183,  water  being  i.  It  fufes  at  about 
the  temperature  of  200°  or  224°  Fdur.,  when  it  melts  into 
a  tranfparent  bi-owni(h-red  fluid,  fiy  an  increafe  of  heat, 
the  fluidity  diminifhes,  and  the  fulphur  begins  to  fublime  in 
vifible  vapours.  When  it  fomewhat  exceeds  the  temperature 
of  300^  Fahr.,  its  confidence  will  be  like  that  of  treacle, 
and  the  vapour  will  take  fire,  the  inflammation  fpreading 
inflantly  to  the  whole  mafs.  If  kept  fome  time  in  fufion, 
it  becomes  thick  and  vifcid.  When  fulphur  has  become 
vifcid  by  heat,  its  fluidity  may  be  reflored  merely  by  lower- 
ing its  temperature :  and  if,  after  having  been  kept  in  this 
ftate  for  a  few  minutes,  it  be  poured,  without  previous  cool- 
ing, into  warm  water,  it  does  not  become  hard  and  brittle^ 
as  in  its  natural  ftate,  but  remains  foft,  like  wax,  and  of  a 
reddifh  or  brown  colour.  In  this  ftate  it  is  employed 
to  receive  in^preflions  from  feals  and  medallions,  whicb 
afterwards  hardening,  become  permanent,  and  are  known 
in  the  arts  by  the  name  of  fulphur  cafts.  This  fubftance 
has  been  fuppofed  to  be  an  oxyd  of  fulphur  by  fome,  but 
it  is  doubted  by  others. 

When  fulphur  is  heated  in  a  clofe  veflel  beyond  its  fufing 
point,  it  ultimately  aflumes  the  elaftic  form,  and  may  be 
fublimcd  or  diltilled  into  a  feparate  veflel.  It  adheres  to 
the  fides  of  the  receiver  in  an  efBorefcent  form,  in  wbicE 
ftate  it  is  known  by  the  name  tA  jlowers  of  fulphur.  At 
the  temperature  of  cooS  when  atmofpheric  air  is  prefent, 
it  burns  with  a  blue  flame,  giving  out  fuffocating  fumei,  as 
experienced  in  lighting  the  common  brimftone-match.  This 
arifes  from  its  combination  with  oxygen,  a  compound  to  be 
yet  treated  of.  The  atom  of  fulphur  is  15,  oxygen  bein^ 
7.5,  and  hydrogen  i. 

Sulphur  conu)ines  with  the  metals,  and  all  the  other 
inflammable  bodies  perhaps,  with  the  exception  of  azote. 
Its  combination  with  the  metals,  and  the  earths  and  alkalies* 
are  treated  of  nnder  thofe  bodies  refpedively,  and  are  tersied 
fulphurets  ;  which  fee. 

Sulphur  combines  with  oxymuriatic  acid,  forming  a  pecu- 
liar compound.  This  fubftance  was  difcovered  by  J>r. 
Thomfon,  who  confidered  it,  at  the  time,  as  a  compound 
of  muriatic  acid  and  oxyd  of  fulphur,  and  called  it  ful* 
phuretted  muriatic  acid.  Under  the  confideration  of  the 
oxymuriatic  acid  being  a  fimple  body,  this  compound  h^a 
been  called  fulphurane  by  fir  Humphrey  Davy,  and  chlo- 
ride of  fulphur  by  Dr.  Thomfon.  It  is  formed  by  pailin|^ 
chlorine  gas  over  flowers  of  fulphur,  or  by  heating  fulphur 
in  a  retort  filled  with  the  fame  gas.  The  refuk  of  this 
union  is  a  liquid  of  a  red  colour,  when  viewed  by  refle^ed 
light ;  but  by  tranfmitted  light,  it  is  of  a  yellowifh-green 
colour.  It  fmokes  when  expofed  to  the  air,  and  its  uuxies 
irritate  the  eyes.  It  has  a  ftrong  fmell,  refembling  that  of 
fea-weed.  Its  fpecific  gravity  is  1.6.  It  does  not  appear, 
in  a  pure  ftate,  to  pofFefs  acid  properties.  It  does  not  red- 
den htmus,  when  perfe6ily  dry.  When  water  is  added, 
the  mixture  becomes  cloudy,  fir  Humphrey  Davy  faysy 
by  the  depofition  of  fulphur:  he  further  obferves,  that  the 

mixture 
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uizture  becomei  ftrongly  acid,  and  that  it  is  found  to  con- 
tain oil  of  Yitriol.  According  to  the  original  experiments 
of  Dr.Thomfon  upon  this  fubftanoe»  tSt  proportion  of 
chlorine  to  the  fulpnur  was  about  35  to  31,  which  would 
fpye  nearly  1  atom  of  chlorine  and  2  of  fulphur. 

Sir  Humphrej  D,aTy's  experiments  ihew  their  propor^ 
tions  to  be  from  10  grains  of  fulphur  to  30  cubic  inches  of 
chlorine,  which  give  their  proportions  i  to  2.289  which  is 
▼ery  nearly  1  atom  of  fulphur,  15  acid,  and  an  atom  of 
clUorine  33.  If  the  laft  account  be  corre£k  as  to  the  pro-* 
portions,  when  the  compound  is  added  tp  water^  two  atoms 
of  muriatic  add  and  an  atom  of  fulphurous  acid  ought  to 
be  produced.  But  iir  Humphrey  ftates,  that  free  fulphur 
was  feen,  and  that  oil  of  vitriol  was  found  in  the  mixture* 
It  appears  unlikely,  that  in  a  fituation  where  fufficient  oxy- 
gen was  prefent  to  convert  all  the  fulphur  into  fulphurous 
acid,  there  would  be  free  fulphur  and  fulphuric  acid. 

Some  accurate  experiments  on  the  combinations  of  chlo- 
rine with  fulphur  and  phofphoriis  would  be  highly  uieful 
in  the  pre(ent  ftate  of  chemical  fcience. 

Sulphur  combines  with  phofphonis  (fee  Phosphobxjs), 
and  alfo  with  carbon  (fee  Carbon),  forming  a  liquid  com- 
pound, which  has  been  thought  to  be  a  compound  of  hydro- 
gen and  fulphur,  and  has  been  long  known  by  the  name  of 
4dcohal  qf/uhbtir. 

This  fubftance  is  confidered  by  fir  Humphrey  Davy  as  a 
compound  of  fulphur  and  hydrogen,  yrith  more  fulphur 
than  the  laft  fulphuret*  This  opmion  cannot  be  founded 
upon  the  proceu  he  gives  for  its  preparation.  He  fays 
k  may  be  formed  by  palling  fulphur  over,  charcoal  ignited 
in  a  porcelain  tube :  the  experiment  mufl  be  made  with  the 
exclufion  of  air.  This  point  has  been  fettled  by  Berzelius 
and  Dr.  Marcet,  in  a  paper  by  thefe  gentlemen,  read  to 
the  Royal  Society  on  the  29th  of  April,  1813,  where 
it  is  clearly  made  out  to  be  a  compound  of  fulphur  and 
carbon.     , 

They  obtained  it  by  fubliming  fulphur  through  iraited 
charcoal  in  a  porcelain  tube.  The  firn  produ6t  is  a  liquid 
of  a  yellowifli  colour,  which  colour  is  owing  to  the  prefence 
of  a  little  fulphur.  By  diftillation  in  a  glafs  retort  a  colour- 
lefs  produ^  is  obtaixied)  which  is  the  pure  fulphuret  of 
carbon. 

Its  tafte  is  exceedingly  pungent  and  difagreeable,  and 
its  fmell  ftronger  than  fulphuret  of  hydrogen.  It  boils  at 
the  temperature  of  iio^  or  ii^°.  The  elafticity  of  its 
▼apour  at  53%  is  fuch  as  to  fupport  7.25  inches  of  mer- 
CHry.  Water  at  the  fame  temperature  fupport s  •4339  al- 
cohol 1.2,  and  ether  1 1  inches.  It  produces  by  its  evapo- 
ration greater  cold  than  ether,  ^and  advantage  has  been  al- 
ready taken  of  this  to  freeze  mercury.  It  may  be  cooled 
down  to  50^,  without  congealing.  It  readily  diflblves  ful- 
phur ;  but  if  to  the  folution  be  added  ether  or  alcohol,  the  ex- 
cefs  of  fulphur  is  precipitated,  and  the  two  liquids  combine. 

Mercury  and  potaflium  undergo  no  change  when  heated  in 
this  liquid :  but  when  potaflium  is  heated  in  a  veflel  exhaufted 
of  air,  and  filled  with  the  vapour  of  fulphuret  of  carbon, 
it  burns  with  a  red  flame.  The  combuftion  is  the  refult  of 
the  fulphur  combining  with  the  potaflium.  A  black  matter 
M  produced;  and  if  water  be  added,  a  common  fulphuret  of 
potafli  is  formed^  mixed  with  the  carbon  which  was  fepa- 
rated.  The  authors  of  thefe  experiments,  in  order  to  afcer- 
tain  whether  the  fulphuret  of  carbon  contained  hydrogen, 
mixed  fome  of  its  vapour  with  oxygen  gas,  and  exploded 
it  by  the  eleftric  fpark,  but  no  water  was  obtained,  which 
would  have  been  the  cafe,  if  hydrogen  had  been  prefent. 
They  did  not  obtain  the  fliehteft  trace  of  muriatic  acid, 
by  treating  this  gas  with  chlorine,     Thcfe^  and  feveral 


other  fenfible  tefts,   were  ufed  without  hydrogen  being 
dete£led. 

In  other  experiments  they  found,  that  when  it  wai 
burned  with  oxygen,  fulphurous  and  carbonic  acids  ymre 
obtained,  and  in  the  renduum  carbonic  oxyd;  but  they 
found  nothing  to  indicate  the  prefence  of  any  other  element 
in  this  compound,  than  fulphur  and  carbon. 

The  laft  enquiry  was  to  afcertain  the  proportions  in  which 
thefe  elementary  bodies  exifted  in  this  compound.  By 
paffing  its  vapour  flowly  through  a  red-hot  tube  filled 
with  red  oxyd  of  iron,  the  oxygen  combined  with  carbon, 
forming  carbonic  acid,  and  perhaps  carbonic  oxyd.  The 
fulphur  combined  with  the  iron.  In  order  to  afcertain  the 
proportion  of  fulphur,  the  iron  containing  it  was  dif- 
folved  in  nitromunatic  acid.  This  converted  the  fulphur 
into  fulphuric  acid,  which  was  then  precipitated  by  barytes, 
and  from  that  fait  the  weight  of  the  fulphur  could  be  efti- 
mated.    The  refult  of  this  analyfis  gave 

Sulphur      -        -        .        84.83 
Carbon       -        -        -        25*17 


lOO. 


This  is  equivalent  to  two  atoms  of  fulphur  and  one  of 
carbon,  which  would  be  in  the  ratio  of  30  to  5.41  and  thia 
would  be 

Sulphur        -        -        -        84.5 
Carbon         ...        15.5 


100. 


Berzelius  has  found  that  this  fubftance  combines  with 
ammonia  and  lime,  forming  peculiar  compounds.  It  will 
doubtlefs  be  found  to  combme  with  fome  of  the  other 
oxyds« 

The  combinations  of  fulphur  with  oxygen  are  fuppofed 
to  be  three,  but  two  only  are  at  prefent  known.  Thefe 
are  fulphurous  and  fulphuric  acids. 

Sulphur,  in  fine  powder^  is  fparingly  foluble  by  digeftioa 
in  highly  redified  alcohol,  but  a  more  concentrated  folution 
is  made  by  prefenting  each  to  the  other  in  the  ftate  of  gas  ; 
for  this  purpofe,  put  fome  fulphur  into  a  cucurbit,  and  fuf- 
pend  within  the  fame  a  vial  filled  with  alcohol,  then  lute 
on  a  head  and  proper  apparatus,  and  proceed  to  diftillation; 
both  the  fulphur  and  alcohol  are  volatilized,  and  meeting 
with  each  other  in  the  upper  part  of  the  vefiiel,  combine 
readily  together,  and  condenfe  in  the  receiver  into  a  yel- 
lowifli ftrongly  fmelling  fluid,  from  which  nearly  the  whole 
of  the  fulphur  may  be  again  precipitated  by  the  addition  of 
water. 

Oil  of  turpentine  and  the  other  eflential  oils  diflblve  a 
confiderable  proportion  of  fulphur  when  hot,  the  greatefl: 
part  of  which  they  again  depofit  in  cryftala  if  cooled 
llowly.  The  fat  oils  unite  with  fulphur  by  boiling,  and 
acquire  a  deep  yellowifli-brown  colour,  and  a  ftrong  fetid 
odour ;  the  combination  is  generally  called  hai/am  of  fulphur. 
By  long  rcpofe  in  a  cool  place,  it  depofits  fmall  odokedral 
cryftals  pf  fulphur. 

The  order  of  affinities  for  this  fubftance,  according  to 
Bergman,  is  fixed  alkali,  iron,  copper,  tin,  lead,  filver,  oif- 
muth,  antimony,  mercury,  ajrfenic,  and  molybdena. 

The  ufes  of  fulphur  are  very  important.  It  is  employed 
in  medicine  j  it  enters  into  the  compofition  of  fulphuric 
add,  of  gunpowder,  and  of  the  common  compofition  for 
paying  the  bottoms  of  fliips.  Its  fumes,  when  burning,  are 
employed  for  bleaching  of  filk  and  wool,  and  checking  the 
progrefa  of  vinous  fermentation.    Common  matchesi  which 
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v«  in  daily  vfe  for  lighting  of  fires,  derive  thdr  principiL 
utility  from  being  tipped  with  fulphur. 

5UI.PHUB  itf  Aniinumy%  Golden.     See  AmtimonY. 

Sulphur,  in  the  Materia  Medka^  iskzative,  andaftimu- 
bting  diaphoretic.  \\a  operation  is  gentle,  and  on  this  ae- 
oount  it  is  one  of  the  bed  means  for  Keeping  the  bowels  lax 
in  bsemorrhoidal  affe^ons;  and  the  diaphorefis,  which  it 
•Kcitct,  reodert  it  ferriceable  in  chronic  rheumatifm  and 
catarrh^  and  in  atonic  gout,  rickets,  afthma,  and  other 
Bulmonary  affefkioiis  unattended  with  acute  inflammation. 
It  ii  fuppofed  to  combine  with  hydrogen  in  the  ftomach. 
It  manifeftly  tranfpires  through  the  flan,  perhaps  in  the 
ftate  of  fulphuretted  hydrogen ;  and  this  may  be  the  caufe 
of  fllvcr's  being  blackened  in  the  pockets  of  thofe  who 
take  fulphur.  It  is  fpecific  in  pfora  and  fome  other  cttta« 
ncoua  affediions,  in  which  it  is  applied  externally,  and  taken 
iatemaUy  at  the  Came  time.  The  dofe  nuy  be  from  3  j  to 
Z  jijt  mixed  into  an  eleduary  with  fyhip  or  treacle,  or  in 
milk.  Its  purgative  power  may  be  increafed  by  combining 
It  with  fuper-tartrate  of  potafs ;  and  in  hscmocrhoidal  cafes 
with  magnefia.     Its  officinal  preparations  are  as  follow. 

Sulphur  Utum^  or  waflied  fulphur.  That  of  the  Load.  Ph. 
la  obtained  by  pouring  upon  a  pound  of  fublimed  fulphur 
boiltRg  water,  that  the  add,  if  there  be  any,  may  be  en. 
tirely  waflied  away,  and  then  drying  it.  Tht  Julphur  fuh- 
UmtOum  lotum^  or  waflied  fublimed  fulphur  of  the  Edinb. 
Ph.,  is  prepared  by  boiling  a  pound  of  fublimed  fulphur 
for  a  fliort  time  in  four  pounds  of  water ;  then  pourincr  off 
this  water,  by  repeated  affufions  of  cold  water,  washing 
away  all  the  aci^d,  and,  laftly,  drying  the  fulphur.  The 
Dubl.  Ph.  dire£ks  warm  water  to  be  poured  upon  fublimed 
fulphur,  and  the  virafliing  to  be  repeated  as  long  as  the 
water  employed  fliall  appear  acid,  which  is  known  by 
Beans  of  litmus ;  and  then  to  dry  the  fulphur  on  bibulous 
paper.  Suhbur  frscipitatumy  or  precipitated  fulphur  of 
the  Lond.  Ph.,  is  prepared  by  boiling  a  pound  of  fublimed 
fulphur,  and  three  pounds  of  frefli  burnt  lime,  together  in 
water ;  then  filtering  the  liquor  through  paper,  and  drop<« 
jnng  into  it  as  much  muriatic  acid  as  may  be  fufficient  to 
precipitate  the  fulphur ;  and  finally  wafhing  this  with  re- 
peated aflEufions  of  water,  until  it  becomes  tafleleis.  The 
precipitated  fulphur  is  white,  with  a  very  flight  greenifli 
tinge ;  its  whitenefs  hmz  owing  to  the  prefence  ot  a  little 
water.  It  differs  in  no  other  refpeA  from  fublimed  fulphur. 
\Oleum  fulphuratum^  or  fidphurated  oil  of  the  Lond.  Ph.,  is 
obtained  by  adding  four  ounces  of  waflied  fulphur  gradually 
to  a  pint  of  ohve-oil,  heated  in  a  very  large  iron-pot,  and 
ftirring  the  mixture  after  each  addition  till  they  have  united. 
Or,  according  to  the  Edinb.  Ph«,  by  boiUng  eight  ounces 
of  olive-oil  and  one  ounce  of  fubhmed  fulphur  with  a  gentle 
heat  in  a  large  iron  veflel,  ilirring  confkantly  until  they  unite. 
N.B.  Care  mould  be  taken  to  prevent  the  mixture  firom 
boiling  over,  and  the  iron-pot  fliould  be  fuflicient  to  con- 
tain thrice  the  bulk  of  the  ingredients.  The  odour  of  this 
fblution  of  fulphur  is  very  fetid,  and  the  tafte  acrid ;  its 
oolour  is  a  brownifli-red ;  its  confiftence  thick ;  and  when 
heated,  it  emits  fulphuretted  hydrogen :  when  much  con- 
centrated, the  fulphur  cryilallizes  in  o&ohedrons.  -This 
•il  is  ftimulant,  and  externally  detergent.  It  was  formerly 
regarded  as  a  balfamic,  and  recommended  in  catarrh,  atthma, 
and  phthifical  affe^ions ;  but  its  internal  ufe  is  now  pro- 
perly exploded.  When  employed,  its  dofe  was  from  y\\  v 
to  v\  XXX,  taken  in  water.  It  is  fometimes  externally  ap- 
plied for  cleanfing  foid  ulcers.  The  officinal  preparaiMons 
are,  emplafinm  ammemaei  eum  hjdrargyroj  and  emplajlrum 
hydrargyria      (See  Emplastrum.)     Unguentum  /ulfhmVp 

and  mguttuum  fulfhuris  <omp^ltmi.    See  Uifauwx. 
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SutPHUB  Cnei^  in  Gitgrtiffyf  a  faraoch  of  Great  rii 

in  Kentucky. 

Sulphur  Iflandf  an  ifland  in  the  North  Pacific 
difcovered  by  captain  Gore  in  the  year  1779,  about  &Te 
miles  long,  in  a  N.N.E.  and  S.S.W.  direaion.  The  S. 
point  ii  a  high  barren  hill,  flattifli  at  top,  and  when  feea 
from  the  W.S.W.,  it  prefents  an  evident  volcanic  crater* 
Its  furface  exhibited  a  variety  of  colours,  and  a  confider- 
able  part  of  it  was  conjedured  to  be  fulphur,  both  from 
its  appearance  and  fmelL  N.  lat.  94^  48'.  £•  long^ 
141°  12'. 

Sulphur  MotaUf  a  mountain  of  Guadaloupe,  fiunoua 
for  the  exhalation  of  fulphur  and  aflies. 

SULPHURATED  Iron.     See  Iroh. 

SuLPHURATKD  Silver*     See  Silver. 

Sulphurated  Wine.     See  Wins. 

SULPHURES,  or  Sulphurets,  are  corabinationt  o£ 
alkalies,  earths,  or  metals,  with  fulphur ;  and  hence  a  fiib- 
flance  is  {aid  to  be  **  fulphuretted,''  when  it  is  combined 
with  fulphur. 

The  feveral  combinations,  to  which  we  now  refer,  sre 
fidfkmreUtd  Hydrogen,  and  the  Hydro-sulphurbts  (ice 
each  article) ;  the  fulphurets  as  above  4kfined  (£ee  Sm^ 
PHUR  fnpra,  and  the  articles  infra)  ;  the  fi^-fidthmeUed 
hydrogen^  or  fulphuretted  hydrogen,  with  a  connderablet 
but  in  general  an  uniform,  excefs  of  fulphur;  and  xhitfid' 
phureiud  bydro-ftdphuretst  or  combinations  of  fulphur,  fal* 
phuretted  hydrogen,  and  the  alkaline  or  earthy  bafea. 

SuLPHURBT  tf  Hydrngen  is  a  gafeous  compound  of  fii2« 
phur  and  hydrogen.  It  conftitutes  a  portion  of  the  at- 
mofphere,  but  is  moft  abundant  where  animal  matter  it 
undergoing  decompofition.  Its  prefence  is  eafily  deteded 
by  a  plate  of  poliflied  filver,  which  it  firft  turns  yelWw^ 
and  ultimatdy  a  blueifli-blaclk  This  ra  was  formerly  de* 
nominated  <*  hepatic  air ;''  by  Bertholkt  and  other  Frendi 
chemifts  it  is  called  <<  gas  hidrog^n^  fulfur^ ;  and  by  foiDO 
German  authors  ^  hydrothionic  acid." 

The  befl:  way  of  procuring  fulphuret  of  hydrogen  k 
from  a  fulphuret  of  uroo,  which  is  prepared  aa  fmloiwa. 
Heat  a  bar  of  iron  to  a  bright  red  neat ;  then  apply  to 
it  a  roll  of  brimttone ;  the  fiuphuret  will  be  formed*  and 
drop  off  in  the  liquid  form.  Thefe  lumps  muft  be  cq1« 
leaked  and  kept  in  a  dofe-ftopped  bottle* 

To  one  part  of  this  fulphuret  in  a  gas  bottle,  add  two 
parts  of  water  and  one  part  of  falphuric  add.  The  additioii 
of  the  acid  caufes  the  immediate  evolution  of  the  gas,  vrindH 
for  nice  purpofes,  fliould  be  colle6ied  over  mercury,  fingt 
vrater  abforbs  a  confiderable  portion  of  it* 

This  gais,  like  hydrogen,  takes  fire,  and  bums  with  a  pale 
blue  flame.  It  is  rather  hearier  than  common  air,  in  the 
proportion,  according  to  Kirwan,  of  loooo  to  9038 ;  lb 
that  100  cubic  inches  of  it  weigh  about  33  g^rains.  "WIkq 
moderately  diluted,  it  may  be  breathed  for  a  fliort  time 
without  danger. 

It  has  a  fetid  and  difagreeable  fjnell,  which  owing  to  its 
prefence,  we  perceive  in  rotten  eggs ;  and  when  water 
added  to  the  refiduum  of  inflamed  gunpowder,  it  cl 
vegeuble  blues  red,  and  has  fome  other  properties 
to  acids. 

Water  abforbs  its  own  volume  of  this  gas,  to  which  it 
gives  a  difagreeble  fmell  and  tafte,  as  is  evinced  in  the  water 
at  Harrowgate,  and  many  other  natural  fprings.  It 
blackens  fome  of  the  white  m^als,  and  all  their  folution% 
particularly  lead,  filver,  and  mercury,  and  precipitates 
ieveral  metals  from  their  folutions ;  and  it  combines  oopi- 
oufly  with  the  alkaline,  csrthy,^  and  metallic  baii»i|  fatnrat* 
jnor  them  like  an  acid* 

•  it 
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It  ii  conftitutecl  by  one  atom  of  fulphur  15,  and  one  of 
liydrogen  i ;  the  hydrogen  gas  not  changing  its  volume* 
Ilence  its  atom  and  fpecific  gravity  are  eadi  equal  i6f 
hydrogen  being  i.  This  refult  is  confirmed  in  the  decom- 
poiition  of  this  gas  by  ele^kricity.  The  fulphur  is  depofited 
till  the  hydro,^n  remains  pure»  without  any  change  of 
volume.     See  Sulphuretted  Hydrogen  and  Gas. 

This  gas  combir.es  with  an  equal  volume  of  ammoniat 
forming  a  fubiiance  having  all  the  chara6iers  of  a  fait.  It 
alfo  combines  with  the  alkalies^  earths^  and  other  oxyds, 
forming  falts*  This  is  a  fufficient  proof  of  its  acid  cha- 
raAers* 

Gay  Luflac  has  on  this  account  called  it  the  hydrofulphuric 
jBcid,  and  its  compounds  with  ozyds,  hydrofulphates.  Thefe 
have  been  formerly  called  hydrofulphurets.  If  the  idea 
becomes  finally  adopted,  that  acids  may  ezift  without  oxy- 
gen. Gay  Lufl'ac's  nomenclature  is  the  moft  corre£k.  This 
lagenious  chemift  fuppofes  that  fulphur,  carbon,  and  azote, 
may  z€t  the  part  of  ozysen ;  and  that  chlorine  and  iodine 
are  of  the  fame  clafs :  and  that  all  of  them,  except  oxygen, 
have  a  double  property  of  a6iing  as  the  bafe  and  the  acidi- 
lying  principle.  In  fulphuric  acid,  for  inftance,  the  oxy- 
^n  IS  the  acidifying  principle ;  but  in  the  gafeous  body  of 
which  we  are  treating,  the  hydrogen  may  be  coufidered  the 
bafe  of  the  acid,  and  the  fulphur  the  acidifying  principle. 
The  fame  thing  may  be  obferved  of  chlorine  and  iodine. 
See  Simple  Bodies* 

Sulphuretted  hydrogen  exercifes  a  very  ftrong  a^ion  on 
fome  metals  in  fubftance,  and  on  many  more  metallic  falts. 
The  metals  that  are  not  precipitated  from  their  folutions  by 
it,  are  iron,  cobalt,  nickel,  manganefe,  and  in  fome  cafes 
astimony  and  arfenic.  Thefe  folutions,  however,  are  deeply 
coloured  by  the  fulphuret  %  that  of  iron  becoming  black ; 
of  antimony,  orange ;  of  arfenic,  yellow,  &c. ;  but  either 
DO  precipitate  forms,  or  if  formed,  it  is  rediflblved  by  an 
excefs  of  acid.  Thus,  if  fulphuretted  hydrogen  is  added  to 
ai  folution  of  the  red  fulphate  of  iron,  the  metal  is  imme- 
diately brought  to  the  ftate  of  the  green,  or  lefs  oxygenated 
fulphate,  but  no  precipitate  is  formed,  unlefs  the  fulphuretted 
hydrogen  be  in  great  excefs,  as  the  red  fulphate  has  natu* 
rally  an  excefs  of  acid.  On  this  principle  is  founded  an 
ufetul  teft  to  diftinguifh  iron  from  lead  in  wine  or  any  other 
liquor;  for  by  adding  hydro-fulphuretted  water,  and  a  flight 
excels  of  dilute  muriatic,  or  any  other  weak  acid,  if  iron 
only  be  prefent,  the  liquor  will  affume  a  deep  red,  but 
will  remain  tranfparent,  whereas  lead  will  give  a  black 
muddy  (ediment.  Often,  too,  this  teft  is  ufeful  for  fepa- 
rating  one  metal  from  another  in  the  fame  folution,  both 
where  a  precipitable  and  a  non-precipitable  metal  are  pre- 
fait,  and  where  there  are  metals  more  or  lefs  eafily  preci- 
pitable. Thus,  if  manganefe,  zinc,  tin,  and  copper,  are 
in  the  fame  folution,  the  firit  addition  of  hydro-fulphuretted 
vrater  will  feparate  the  tin,  after  which  the  copper  will 
fall,  and  then  the  zinc,  while  the  manganefe  remains  in 
folution. 

In  all  the  above  circumftances,  it  is  the  fimple  hydro- 
fulphuretted  water  which  is  meant,  and  not  the  alkaline 
bydro-fulphurets  ;  for  though  the  action  of  the  latter  is  in 
^neral  very  fimilar  to  that  of  the  fimple  hydro-fulphurets, 
there  are  fome  important  differences ;  and  in  particular,  the 
alkaline  hydro-fulphurets  precipitate  ali  the  metallic  folu- 
tions without  exception. 

For  an  account  of  the  alkaline  and  earthy  hydro-fulphurets, 
^e  refer  to  the  article  5tf^i&«r^/tf ^Hydrogen  ;  fupplying  here 
the  deficiencies  of  that  article.  For  the  hydro-fulphnret  of 
barytes,  fee  Barytes.  The  hydro- fulphuret  oi  JtrMium 
ia  formed  like  that  of  barytes ;  and  the  gaa  which  it  gives 


out,  when  decompofed  by  acids,  bumt  with  a  red  fiamcy 
like  the  other  falts  of  itrontian.  (See  Strontian.)  An 
hydro-fulphuret  of  magnefia  is  formed  by  diffufing  pure 
magnefia  through  water,  and  paifing  through  it  fulphuretted 
hydrogen,  and  thuii  effecting  a  folution.  (See  Magnesia.) 
For  the  hydro-fulphuret  of  lime,  fee  Lime. 

The  hydro-fulphuret  of  ammonia  of.  the  Edinb.  Ph.  is 
prepared  by  expofing  four  ounces  of  water  of  ammonia  in 
a  chemical  apparatus,  to  a  current  of  gas  arifing  from  four 
ounces  of  fulphuret  of  iron,  and  eight  ounces  of  muriatic 
acid,  previouuy  diluted  with  two  pounds  and  a  half  of  water. 
The  fulphuret  of  iron  for  this  purpofe  may  be  conveniently 
made  from  purified  ruft  of  iron,  three  parts,  fublimed  ful- 
phur, one  part,  mixed  together,  and  expofed  in  a  covered 
crucible  to  a  moderate  fire,  until  they  cohere  in  a  mafs. 

The  hydro-fulphuret  of  ammonia  of  the  Dub.  Ph.  is  ob- 
tained by  putting  four  ounces  of  fulphuret  of  iron  in  coarfe 
powder  into  a  matrafs,  and  pouring  gradually  over  it  feven 
fluid-ounces  of  muriatic  acid,  diluted  wish  two  pints  of 
water;  and  in  a  proper  apparatus  tranfmitting  the  gas 
evolved  from  it  through  four  ounces  of  water  of  cauftic 
ammonia.  Toward  the  clofe  of  the  operation  apply  a  mode* 
rate  heat  to  the  matrafs. 

This  hydro-fulphuret  is  of  a  dark-green  colour,  has  a 
very  fetid  odour,  and  an  acrid  difagreeable  tafte.  It  is  de« 
compofed  by  the  acids.  This  preparation  is  a  powerful 
iedative,  leflening  the  a£^ion  of  the  ftomach,  and  of  the 
arterial  fyftem,  in  a  remarkable  degree ;  and  even  in  mode- 
rate dofes  producing  ficknefs,  vomiting,  and  vertigo.  It 
was  firft  propofed  as  a  remedy  by  Mr.  Cruikfliank,  with 
the  view  of  diminiihing  th^  morbid  appetite  and  powerful 
a^ion  of  the  digeftive  organs,  which  attend  thofe  labouring 
under  diabetes  mellitus;  and  its  fubfequent  ufe  has  been 
confined  to  the  treatment  of  that  difeafe.  The  dofe  to  an 
adult  fliould  not  at  firft  exceed  ntv,  or  Ttlvj,  given  in  a 
large  tumbler  of  water,  three  or  four  times  a-day ;  and  the 
number  of  drops  fhould  be  gradually  increafed,  until  a  flight 
degree  of  giddinefs  takes  place,  when  any  further  increafe 
muft  be  flopped. 

Sdlphurets  rf  HeparSf  or  Lhver  of  Sulphur.  See 
Liver  of  Sulphur. 

When  fulphur  is  melted  with  an  alkali,  a  brown  uniform 
mafs  is  produced,  which,  as  long  as  it  continues  dry,  is  a 
fimple  combination  of  fulphur  and  alkali.  But  while  di£- 
folving  in  water,  a  certain  quantity  of  fulphuretted  hydro- 
gen is  immediately  generated,  which  remains  in  the  folu* 
tion  and  unites  with  the  fulphur  and  alkali,  but  may  be  ex- 
pelled by  the  addition  of  an  acid,  which  at  the  fame  time 
precipitates  the  greater  part  of  the  fulphur  in  a  ftate  of 
purity.  The  liquid  fulphurets  therefore  contain  fulphur, 
alkali  or  alkaline  earth,  and  fulphuretted  hydrogen,  fo  that 
they  differ  from  the  hydro-fulphurets  of  the  fame  bafes  in 
containing  a  large  excefs  of  fulphur,  and  ^therefore  give 
with  adds  a  copious  precipitate  of  fulphur,  which  the  fimple 
hydro-fulphurets  do  not. 

Sulphurs:^  of  Lime,     See  Lime. 

SuLPHURET  of  Pota/hf  or  the  common  Liver  of  Sul- 
phur ;  which  fee.     See  aifo  Salts. 

The  fulphuret  of  potafs  of  the  Lond.  Ph.  is  prepared 
by  rubbing  together  an  ounce  of  waflied  fulphur  and  five 
ounces  of  fubcarbonate  of  potafs,  and  placing  the  noixturc 
over  the  fire  in  a  covered  crucible  until  they  unite. 

The  Edinb.  Ph.  direds  to  take  carbonate  of  potafs  and 
fublimed  fulphur,  of  each  eight  ounces ;  rub  them  together^ 
and  put  them  into  a  large  crucible,  to  which  a  cover  is 
adapted,  and  apply  the  fire  cautioufly  till  they  melt. 

The  fulphuret  of  kali  of  the  Dub.  Ph.  is  prepared  by 

mixing 
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ftiixing  together  fubcarbonate  of  kali  and  fublimed  fulphur, 
of  each  two  ounces ;  and  expofing  them  in  a  crucible,  with 
an  adapted  cover,  to  a  fire  gradually  raifed  till  they  unite. 
Well  prepared  fidphuret  of  potafs  is  inodorous  while  dry ; 
but  when  naoiftened  or  diflblved  in  water,  it  emits  the  fetid 
odour  of  fulphuretted  hydrogen.  Its  tafte  is  bitter  and 
acrid ;  it  changes  the  vegetable  blues  into  green  ;  it  is  hard 
and  brittle ;  breaks  with  a  glafly  fradure ;  is  of  a  liver- 
brown  colour,  and  flains  the  fkin  brown.  On  being  ex- 
pofed  to  the  air  it  attrads  moifture  ;  its  colour  changres  to 
a  pale  green  ;  the  fetid  odour  is  emitted,  and  it  is  gradually 
converted  into  hydroguretted  fulphuret  of  potafs,  combined 
with  a  fmall  portion  of  fulphate  of  potafs.  It  is  alfo  de- 
compofed  by  acids ;  and  in  a  violent  heat  the  fulphur  fublimes, 
leaving  behind  the  potafs.  It  is  expectorant  and  diaphoretic. 
It  has  been  frequently  given  in  chronic  afthma  and  chronic 
catarrh,  without  much  benefit ;  but  has  been  found  ufeful 
in  arthritic,  rheumatic,  and  herpetic  affedions ;  and  in  com- 
bination with  cicuta,  as  a  palliative  in  cancerous  cafes.  From 
a  theory  founded  on  its  chemical  a6tion  on  metallic  falts 
out  of  the  body,  it  has  been  ftrongly  recommended  as  an 
antidote  aeainft  arfenical,  fatumine,  and  mercurial  prepa- 
rations, when  thefe  have  been  taken  in  dofes  fufficient  to 
produce  deleterious  effeds ;  but  it  has  hitherto  been  too 
ieldom  employed  to  afcertain  its  real  value  in  thefe  cafes. 
The  ufual  dofe  is  grs.  iij  or  grs.  iv,  combined  with  foap, 
in  the  form  of  pills,  for  the  firft-mentioned  cafes ;  or  from 
grs.  V  to  grs.  x,  as  an  adjund  to  cicuta  in  cancer,  given 
leveral  times  a-day. 

SuLPHURETs  of  Barytet  and  Stroniianf  Liquid^  may  be 
obtained  either  by  boiUng  the  pure  earth  with  fulphur  and 
water,  or  by  calcining  the  fulphates  of  thefe  earths  with 
charcoal,  to  convert  them  into  lulphurets,  and  diflblving  the 
latter  out  from  any  remaining  undecompofed  fulphate, 

SuLPHURET  of  Ammomay  Boyle's  fumine  liquor,  or  vola- 
tile liver  of  fulphur,  is  a  combination  of  Itili^hur  with  am- 
monia, which  cannot  take  place  except  in  the  liquid  form, 
and  in  this  cafe  with  difficulty,  and  only  through  the  medium 
of  diftillation.  The  procefs  for  obtaining  it,  being  an  im- 
provement of  that  of  Beaum6,  is  as  follows  :  Mix  together 
in  a  mortar,  and  put  into  a  retort,  3  lbs.  of  (laked  lime, 
I  lb.  of  fal  ammoniac,  8  oz.  of  flowers  of  fulphur  ;  and  add 
to  this,  when  in  the  retort,  6  oz.  of  water.  Adapt  a  tubu- 
lated receiver,  and  proceed  to  diftillation  with  a  gentle  heat. 
The  firft  drops  that  condenfe  are  nearly  watery,  but  thofe 
that  follow  are  yellow ;  and  when  about  6  oz.  of  liquor  have 
diftilled  over,  a  vaft  quantity  of  white  elaftic  vapour  arifes, 
which  fills  the  receiver,  and  would  buril  it,  if  it  had  not 
vent,  and  of  which  only  a  portion  can  be  condenfed,  and 
with  great  difficulty.  The  nre  is  then  to  be  kept  up  fteadily 
for  an  hour  or  more,  till  the  bottom  of  the  retort  becomes 
flightly  red,  during  which  about  fix  or  eight  ounces  more 
of  liquid,  are  obtained. 

The  produft  of  this  diftillation  is  a  yellow,  pungent 
liquid,  fmellin?  ftrongly  both  of  ammonia  and  of  fulphuretted 
hydrogen,  and  giving  out  abundance  of  white  lumes  the 
moment  it  is  uncorked.  It  is  the  liquid  fulphuret  of  am^ 
monia.  In  this  procefs  the  ammonia,  expelled  from  the  fal 
ammoniac  by  means  of  the  lime,  ads  upon  the  fulphur  in 
the  moment  of  its  formation,  difiblves  the  fulphur,  and,  to- 
gether with  the  water  prefent,  rifes  in  vapour,  and  con- 
denfes  in  the  receiver.  Though  only  fix  ounces  of  water 
are  added  to  the  mixture,  full  double  the  quantity  is  ob- 
tained, the  reH  being  expelled  from  the  flaked  lime  by  the 
heat.  If  lefs  water  is  added,  the  produ6fc  is  ftill  more  fum- 
in?,  and  there  is  a  ftill  greater  wafte  of  incoercible  vapour. 
This  wafte,  however,  was  only  incurred  before  the  inven- 


tion of  Woulfe's  apparatus ;  for  by  its  adoption  the  whde 
of  the  vapour  may  be  condenfed,  either  in  water^  or  in  an 
alkaline  folution,  at  pleafure. 

Berthollet  inftituted  a  courfe  of  experiments  to  afcertain 
the  precife  nature  of  this  fuming  liquor,  for  an  acconnt  of 
which  we  refer  to  Aikin's  Di6iionary. 

SuLPHURET  of  Antmmy,  (See  Antimony.)  The/irv- 
pared  fulphuret  of  antimony  of  the  Edinb.  and  Dub. 
rh.  is  an  inodorens,  infipid,  blackifli  or  deep  leaden-grm- 
duU  powder,  which  ftams  the  fingers,  and  is  infoluble  in 
water.  It  is  inert,  except  where  it  meets  with  acid  in  the 
ftomach,  in  which  cafe  it  ufually  operates  either  as  a  dia- 
phoretic or  mild  cathartic  ;  but  occafionally  produces  ex* 
ceffive  vomiting  and  purging;  fo  that  the  Itomach  and 
bowels  fliould  be  evacuated  previoufly  to  its  ufe.  It  has 
been  found  efficacious  in  fcrofula,  chronic  rheumatifm, 
and  herpetic  eruptions.  The  dofe  is  from  grs.  v  to  3  j  ; 
mixed  with  honey  or  any  convenient  vehicle.  The  officinal 
preparations  are,  oxydum  antimomi,  oxydum  antimotin  cum 
fuipbure  vittj/tcatumt  anfimonii  fulphuraium  prsdpifafwn,  and 
puivu  antsmonialh.     See  Antimony. 

The  preci^Mied  fulphuret  of  antimony  of  the  Lond.  Ph.  tt 
prepared,  by  mixing  2  lbs.  of  fulphuret  of  antimony  in  pow- 
der, four  pints  of  folution  of  potafs,  and  three  pints  of  diftflied 
water ;  and  boil  the  mixture  over  a  gendt  fire  for  three  hours, 
ftirring  it  conftantly,  and  occafionally  adding  diftilled  water, 
fo  that  the  fame  meafure  may  be  kept  up.  Strain  the  folu- 
tion through  a  double  linen  cloth,  and  while  it  is  hot,  drop 
in  gradually  as  much  fulphuric  acid  as  may  be  necefljuy  for 
precipitating  the  powder ;  then  wafli  away  the  fulphate  of 
potafs  with  hot  water,  dry  the  precipitated  fulphuret  of 
antimony,  and  rub  it  into  powder.  The  Edinb.  Ph.  dire^ 
to  boil  4  lbs.  of  folution  of  potafs,  3  lbs.  of  water,  and  2  lbs. 
of  prepared  fulphuret  of  antimony,  in  a  covered  iron-pot, 
over  a  gentle  fire  for  three  hours,  ftirring  often  with  an  iron 
fpatula,  and  adding  water  as  may  be  neceflary.  Strain  the 
hot  liquor  through  a  double  linen  cloth,  and  add  to  it  as 
much  diluted  fulphuric  acid  as  may  be  required  for  pre- 
cipitating the  fulphuret,  which  muft  be  well  waflied  with 
warm  water.  The  ««  brown  antimoniated  fulphur"  of  the 
Dub.  Phi  is  obtained  by  mixing  fubcarbonate  of  kali^  and 
prepared  fulphuret  of  antimony,  of  each  i  oz. ;  melting  the 
mixture  in  a  crucible,  and  when  cold,  reducing  it  into  ^ 
powder.  Put  it  into  a  matrafs  with  four  pints  of  vrater, 
and  boil  for  a  quarter  of  an  hour ;  then  remove  the  Yeflel 
from  the  fire,  and  cover  it ;  when  the  liquor  becomes  limpid 
after  reiting,  decant  it  cautioufly  from  the  fediment.  The 
antimoniated  fulphur  will  partly  feparate  as  the  liquor  coolas 
add  as  much  diluted  fulphuric  acid  as  will  precipitate  tbe 
whole  of  it,  which  takes  place  with  an  excefs  of  acid ;  tben 
agiute  the  mixture,  that  the  latter  precipitate  (of  an  orange 
colour)  may  be  mixed  with  the  reft  ;  and  when  it  has  fubfided, 
pour  o£F  the  liquor  firom  the  fediment,  which  is  to  be  walhed 
with  cold  water  as  long  as  litmus  indicates  the  prefence  of 
acid  in  the  effufed  fluid :  finally,  dry  it  upon  bibulous  paper* 
The  refult  of  thefe  different  formulae  is  the  fame,  tw.  a 
fulphuretted  hydrofulphuret  of  oxyd  of  antimony.  In 
the  Dublin  procefs,  the  precipitate  thrown  down  whiift  tbe 
decanted  liquor  cools  is  a  powder  of  a  brick-red  colour,  the 
well-known  iermet  mineral^  which  is  the  oxyd  of  antimony 
in  union  with  fuch  portions  of  fulphur  and  fulphuretted 
hydrogen  only  as  it  can  attrad;  while  the  precipitate, 
afterwards  thrown  down  by  the  acid,  is  the  old  fulphur 
auratum  antimomit  or  a  hydrofulphuret  of  antimony  with 
an  excefs  of  fulphur ;  and  hence,  by  a^tating  the  mixture, 
a  compound,  or  intermediate  produd,  is  obtained,  which  is 
the  fulphuretted  hydrofulphuret  of  the  oxyd,  as  in  the 

former 
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knmt  cftfe^  According  to  Thenard*  the  ozyd  in  dicfe 
two  powdcn  it  in  a  diTOrent  ftate  of  oxydizement ;  mn 
opioiDiif  howevery  wUch  is  at  leaft  Terr  probkinatical. 
The  following  are  the  ptopurtiowi  of  their  conftitiienti 
fifcn  by  him :  Ktrmet  mmard  confifts  of  72.760  parts  of 
Crown  oxyd  cff  antimony,  SO.39&  of  fulphnretted  hydro^ 
rai»  4*156  of  falphttr»  and  3.786  of  water  and  lofs :  gMm 
pij^mr  if  autumny  contains  68.30  of  oraikge  oxyd  of  anti^ 
mony,  17*877  of  i'nlphnretted  hydrogen,  11.00  of  fulphwy 
and  i.%i$  of  water  and  lof8«-*in  100  parts.  Bnt  the  real 
difiefcnce  appears  to  coafift  in  the  larger  portion  of  fulphur 
thrown  down  wilh>  the  golden  JiMur  ;  the  bafe  being  the 
Came  in  both  as  ftated  by  Trommldorff. 

The  precipitated  fulphuret  of  antimony»  as  it  is  called, 
is  an  orange-coloured  powder,  (lightly  ftyptic  to  the  tafte, 
inodorous,  and  infolubk  in  water.  It  readily  catches  fire, 
and  burns  with  a  blue  and  greeniih  flame,  exhales  the  odour 
of  fulphurous  acid,  and  leaves  the  metd»  after  the  combuf- 
tion,  in  the  form  of  a  svcyiih-white  ovyd. 

This  preparation  of  antimony  is  diaphoretic  and  expec* 
torant«  It  was  formerly  much  employed  in  afthma,  and  in 
catarrhal  affedions ;  but  it  is  uncertain  in  iss  operation, 
pften  producing  vomiting  in  very  fmall  doies,  and  is  not 
flsuch  employed  in  nK>dem  pradtce.  It  is,  however,  when 
combined  with  mercurials,  a  uiefiil  alterative  in  herpetic 
«ruptioaf. 

SuLPfiuRBTg^/rofi.  (See  Iron.)  The  fulphuret  of  iron 
af  the  Dub.  Ph.  is  obtained  by  mixing  fix  ounces  of  Slings 
•f  iron,  and  two  ounces  of  fublimed  lulphur,  and  expofing 
tjiem  in  a  covered  crucible  to  a  gentle  heat  t^l  they  unite. 

*    SuLPHUBET  of  Mercury^  Blacky  or    Ethiops  mineral. 
See  Mercury. 

SuLPHURET  of  Mercury i  Red.     See  Mercury. 

SULPHURETTED  Sulphur,  Super,  Hydr^gu^ 
rtUedSu^lmr  s/'Chenevix,  Smrfre  Hydrogencf  is  a  very  curious 
combination  (Sfcovered  by  Berthdlet,  and  confiding  fimply 
of  fulphnretted  hydro^ren,  with  a  lam  excefs  of  fulphnr^ 
«nd  without  any  alkaline  or  other  bate.  It  is  prepared  br 
mixing  at  once  a  large  proportion  of  muriatic  acid  witA 
liquid  fulphuret  of  potaih,  or  better,  by  pouring  the  fuL- 
pHuret  in  Doiall  portions  into  the  acid,  during  which  moft 
of  the  fulphur  is  precipitated  as  ufual,  but  very  little  effer* 
veiicence  takes  place,  and  the  fulphnretted  hydrogen,  inftead 
of  efcaping  in  a  gafeous  form,  unites  with  a  portion  of  the 
fulphur,  and  condenfes  with  it  into  a  liquid  of  the  appear* 
ance  of  oil,  which  gradually  coUeds  at  the  bottom  of  the 
veffel  in  which  the  mixture  is  made*  This  fubftance  was 
firft  noticed  by  Scheele. 

When  this  fulphur  is  kept  in  a  phial  with  water,  on  the 
furface  of  which  it  fwims,  it  is  conilantly  in  a  ftate  of 
ebuUition*  and  if  the  phial  is  uncorked,  the  whole  of  the 
fulphuretted  hvdrogen  exhales,  and  the  fulphur  returns 
to  its  original  ftate,  and  falls  to  the  bottom  of  the  water. 
Alfo,  if  a  little  of  this  liquid  be  taken  in  the  mouth,  it 
gives  a  pungent,  bitter,  hydro-fulphurous  tafte,  which  foon 

Soes  of^  leaving  nothing  in  the  mouth  but  folid  fulphur, 
icking  to  the  teeth. 
When  a  folution  of  potafh  is  added  to  fuper-fulphurette4 
hydrogen,  a  fmall  portion  of  fulphuretted  hydrogen  exhales, 
and  the  remainder  unites  with  the  potaih,  forming  a  folution, 
«vhich  referobles  in  every  refpeA  the  common  Uquid  ful- 
phuret of  potaih. 

SULPHURIC  AciD»  VMoSe  Aad,  or  Oil  of  VkriO^ 
im  forosed  by  oxygen  and  fulphur  1  but  it  is  alfo  touod  that 
crater  iseiliential  to  the  exiftence  of  this  acid* 

lu  the  moft  conoentrated  ftatt  in  which  fuh>huao  acid 
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ou  exit,  it  is  a  tmfpimit,  eolonrleis,  denfe  liquid^  of  Ml 
oily  confiftence,  and  greafy  to  tha  touch.  Its  tafte  it  verr 
canftic,  and  fo  extremely  four,  that  a  few  drops  only  will 
render  a  pint  of  water  loo  fouf  ta  driak.  It  has  no  fmeUt 
except  wlmi  it  is  contaaiinated  with  animal  or  vegetable 
matter,  the  fmalleft  quantity  of  adiich  difcolourr  it.  Whea 
dropped  on  thefe  fubftances  it  deftroys  their  textaie,  and 
leaves  a  black  mark.  It  changes  moft  vegeuUe  bluet  to 
red,  and  manifefts  other  qaahties  of  acids  in  a  very  esv- 
nent  deme. 

The  fixity  of  fuiphuric  acid  is  very  confiderabk :  whea 
in  the  ftate  of  common  oil  of  vitriol,  it  nequires  nearly  a  red 
heat  for  its  vaporization ;  and  though  whea  diloftcd  whh 
water  it  will  boil  at  a  coofiderablo  tower  temperature,  yet 
Uttle  elfe  than  water  is  driven  off,  and  the  acid  becoming 
more  and  more  concentrated,  requires  a  continuallT  increaU 
ing  heat  to  keep  up  its  ebullition,  tfll  it  arrives  at  the  degree 
aeceflary  for  the  volatflixatkm  of  the  acid  itfelf. 

Sulphuric  acid  freezes  or  cryftallizes  by  expofure  to  coldp 
and  it  appears  to  congeal  with  more  eafe  when  moderatdy 
concentrated  than  when  it  is  diluted :  this  remarkable  cir- 
cumftance  was  firft  pointed  out  by  the  due  d'Ayen,  wat 
then  confirmed  by  Morveau,  and  has  fince  been  treated  at 
large,  and  in  a  very  fatisfadory  manner,  by  Mr.  Keir.  (Phil. 
Tranf.  for  1 7  87^  P*  ^67. )  This  accurate  obfervcrffound  that' 
fuiphuric  add  of  the  ipecific  gravity  of  1.7^  congeala 
at  about  40^  Fahr. ;  but  that  if  the  denfity  is  either  in« 
creafed  or  diminiihed,  a  greater  cold  1^  requued  for  ita 
congelation^  proceeding  Irom  the  alcove  deiifity  in  each 
diie6tioa,  he  found  that  fuiphuric   acid   at  the  fpecific 

Sraritisa  of  wj^  and  1^77;*  or  at  any  intermediate 
enfily,  freezes  when  cxpoied  to  the  oold  of  meltingi 
inow  I  that  if  the  energy  af  the  freexiog  mixture  be  in« 
creafed  by  |he  addition  ot  oonunon  fait,  it  wilt  congeal  ful* 
phuric  acid  at  the  fpecific  grarities  of  i.841  and  1.75,  or 
at  any  intermediate  denfity  |  but  that  acids  at  the  fpecific 
grarities  of  1.815  ^'  the  one  hand,  and  1.74;  on  the  other,^ 
continue  fluid.  Sulphuric  acid  while  freezing  contraAa 
confiderably  in  its  dimenfions  |  fometiaies  it  forms  a  con* 
fufed  mafs,  but  often  (hoots  into  large  regular  cryftals  is 
the  form  of  oblique  truncatad  oftohedrons,  or  comprefled 
hexahedral  prifms,  terminated  by  hexahedral  pyranuds. 

Sulphuric  agid  attra6is  water  with  great  aridity,  and 
aocuniulatea  in  bulk.  This  takes  place  even  in  a  ftopped 
bottle,  if  the  ftopper  does  not  fit  very  tight. 

If  fome  of  the  fuiphuric  acid  at  the  ufual  denfity  of 
t.845  be  mixed  with  one-fourth  of  its  weight  of  water* 
the  temperature  of  the  mafs  inftantly  rifes  to  near  300®  Fahr. 
and  a  mutual  penetration  takes  place,  the  denfity  of  tha 
compound  bring  greater  than  the  mean  denfity  of  its  ingre- 
dienti*  If  even  io\a  parts  of  fuiphuric  acid  and  one  of  ice» 
both  at  the  temperature  of  32^  be  mixed  together,  the  heat 
of  the  mafs  will  rife  to  aia^;  but  if  the  proportion  of  ioo 
be  increafed  confiderabljr,  the  caloric  neceilary  to  the  liquid 
ftate  of  the  mixture  will  exceed  that  which  is  extricated 
during  the  combination  of  the  ingredienu,  and  cold  will  be 
prodivsed ;  thus,  if  four  parts  of  ice  and  one  of  acid  at  31^ 
be  mixed  together,  the  temperatoie  of  the  mafs  will  ba 
cooled  down  to  —  4®.  But  in  all  cafes  where  concentrate^ 
fuiphuric  acid  is  employed  b  the  compofition  of  fireesmg 
mixtures,  there  is  at  the  moment  of  thehr  combmation,  la 
Beaum6  has  weU  obferved,  a  very  fenfiUe  produftioa  of 
heat,  which  muft  materiaUy  diminifli  the  frigcHific  effcA  j 
thus,  according  to  the  able  chemift  laft  mentioned,  (Chem* 
Exper.  i.  p.  219.)  if  one  part  of  fulphunc  acid  at  tha 
common  temperature,  and  four  parts  of  we,  be  mixed 
toaetber,  the  firft  effeft  it  to  raife  the  thfrmomeCar  as 
^  jS  an 
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an  iiiftaftt  to  94°  Fahr.,  from  which  it  finks  as  fpeedily 
ta  31®.  Bat  if  the  acid  has  been  preWoufly  diluted 
wiUi  water,-  the  temperature  finks  on  the  addition  of  ice 
to  5°  Fahr.  without  any  previous  heat  having  been  ex- 
cited. So  powerful  is  the  affinity  of  fulphuric  acid  for 
water,  that  it  will  abforb  moifture  with  great  rapidity 
from  the  air,  fo  as  in  a  very  few  days  to  double  or 
tteble  its  weight.  Even  a  boiling  temperature,  when  the 
acid  is  moderately  concentrated,  will  not  counterbalance 
this  ftrong  tendency  ;  hence  it  is  that  fulphuric  acid  cannot 
by  boiling  in  an  open  vefiel,  be  concentrated  nearly  fo  much 
as  by  diftdlation  in  a  dofe  apparatus. 

The  fpecific  gravity  of  this  acid  varies  from  i  .85  to  the 
moft  dilute  acid,  depending  upon  the  water  it  contains. 

The  following  table  of  the  fpecific  gravities  of  fulphuric 
acid  of  different  ftrengths,  is  taken  from  Mr.  Dalton's  New 
Syftem  of  Chemical  Philofophy. 

Table  of  the  Quantities  of  real  Acid,  in  100  Parts  of 

Sulphuric  Acid  at  6o^ 


Atoms  of 
Acid  Water. 

Add  per 

cwt.  by 

Specific 
Gnviiy. 

BoilkigPoint. 

^m  ^H^V  •  ^^^          ^            ^^  ^  ^^  ^    " 

Weight. 

Meafure. 

W 

I  +0 

100 

Unknown. 

Unknown. 

Unknown. 

I+I 

81 

150 

1.856 

620* 

80 

148 

1.849 

605 

79 

146 

1.848 

590 

78 

»44 

1.847 

575 

77 

14a 

1.845 

560 

76 

140 

1.842 

545 

75 

138 

1.838 

530 

74 

^35 

1833 

S^S 

73 

»3J 

1.827 

^2' 

7a 

131 

1. 819 

487 

71 

129 

1. 810 

473 

70 

126 

1. 801 

460 

69 

124 

I.791 

447 

1  +  a 

68 

121 

1.780 

435 

> 

67 

118 

1.769 

422 

66 

ti6 

1-757 

410 

65 

"3 

1.744 

400 

64 

III 

1-730 

391 

63 

108 

1.715 

382 

62 

105 

1.699 

374 

• 

61 

103 

1.684 

367 

60 

100 

1.670 

360 

1  +  3 

58.6 

97 

1.650 

350 

50 

76   . 

1.520 

290 

40 

56 

1.408 

260 

I  -f  10 

30 

39 

1.300 

240 

1  +  17 

20 

24 

1.200 

224 

1  +  38 

10 

II 

1. 100 

218 

The  acid  at  100,  at  the  head  of  the  column,  is  th^  real 
acid,  or  that  which  combines  with  different  hafes,  to  form 
the  falts  called  fulphates.  It  is  difficult  to  fay  whether  it 
does  really  exift  in  a  feparate  ftate.  Mr.  Dalton  fays  it  is 
formed  when  nitrous  gas,  oxygen,  and  fulphurous  acid,  are 
mixed  together,  and  appears  in  ihining  cryftals,  like  hoar 
froft.  On  the  other  hand,  iir  Humphrey  Davy  afferts,  that 
when  nitrous  acid  gas,  and  fulphurous  acid  gas,  are  mixed 
in  a  glafs  globe,  and  Uie  gafes  perfe^ly  free  from  moifture, 
^o  fulphuric  acid  is  formed.  But  if  a  drop  of  water  be 
^  -~^^  ^l^f^  ^^  ]^  jm  iiQinediate  condeofation^  and 


a  beautiful  white  eryftalline  folid  will  line  the  interior  of 
the  vefiel :  whereas,  if  the  globe  contain  plenty  of  water^ 
nitrous  gM  will  be  given  ott  with  gmt  violence,  and  the 
water  will  be  found  to  be  a  folution  of  oil  of  vitriol.  We 
ihould  feel  fome  delicacy  in  doubting  the  accuracy  of  either 
of  theie  authorities,  but  it  is  neverthelefs  certain,  that  one  of 
them  has  been  deceived.  The  experiments  were  certainly  a 
little  difierent.  Mr.  Dalton  employed  nitrous  gas  and 
oxygen,  which  we  ihould  imagine  could  not  give  a  refult 
different  from  fir  Humphrey's,  who  employed  the  nitrous  acid 
ready  formed.  Both  thefe  chemitts  feem  to  agree,  that  the 
acid  of  the  fpecific  grravity  1.85  contains  an  atom  of  v^ater. 
This  acid  is  the  ftrongeil  that  can  be  made  by  concentra- 
tion, for  at  its  boiling  point,  which  is  620S  the  acid  and 
water  rife  together. 

Tt  will  be  perceived  from  the  table,  that  the  fpecific 
gravity  varies  very  little  with  the  firll  portions  of  water; 
and  henc^  it  is  a  very  uncertain  teft  of  the  value  of  very 
flrong  acids.  We  have  generally  obferved,  that  thofe  who 
keep  an  hydrometer  for  the  purpofe  of  afl*aying  the  oil  of 
vitnol,  hardly  ever  complain  of  its  want  of  fpecinc  weight. 

Mr.  Dalton  recommends  the  boiling  point  of  ftrong 
acids  as  a  better  tefl  of  their  ftrength.  The  uble  fhewt, 
that  when  the  quantity  of  real  acid  varies  one  fer  eeni.  the 
fpecific  gravity  is  only  changed  in  the  third  decimal  place  ; 
but  the  boiling  point  varies  as  nmch  as  15°.  This  points 
out  a  fimp1e~^metnod  of  aflaying  fulphuric  acid  with  niach 
greater  precifion  than  by  the  hydrometer.  *  An  inftrument 
might  eafily  be  conftruded  for  this  purpofe.  It  fliould  con- 
fiii  of  a  fmall  platina  cup,  capable  of  holding  as  much  ful« 
phuric  acid  as  will  cover  the  bulb  of  a  mercurial  thermo- 
meter. An  upper  part  may  be  attached  to  this  cup,  to  con- 
tain the  item  of  the  thermometer,  and  at  the  fame  time  to 
guard  it  from  the  heat  of  the  fire  on  which  the  cup  » 
placed. 

The  cup  of  platina,  bein^  filled  with  the  acid  to  be  trieJf 
may  be  placed  on  a  fmall  charcoal  fire,  or  a  fand-bath,  or 
indeed  a  clear  common  fire,  till  the  acid  boils,  when  it  will 
ihew  the  ftrength  of  the  acid,  by  degrees  marked  apon 
the  fcale  of  platina  ;   the  degrees  being  expreffions  of  the 
fpecific  gravity,  inftead  of  degrees  of  temperature.     The 
nrft  column  in  the  table  gives  the  relative  number  of  itoms 
of  water  and  acid  for  different  ftrengths.     The  vny    in 
which  the  acid  mixes, with  water  as  well  as  with  the  folutioDt 
of  falts,  feems  to  favour  the  idea  of  their  proportions  beio^ 
indefinite.  But  this  is  merely  an  apparent  anomaly.  Theacia 
may  combine  with  one,  with  two,  with  three,  and  perhapa 
a  greater  number  of  atoms  of  water,  but  this  number  may 
ftill  be  limited.     An  acid  weaker  than  the  limited  numbor 
of  atoms  of  water  would  give,  is  conftituted  by  the  limited 
compound  becoming  equably  difperfed  through  a  mafa  of 
water,  the  excefs  of  water  not  being  combined  but  mer^ 
mixed.     Such  may  alfo  be  the  cafe  with  folutions  of  falu. 

That  the  i^cid  and  the  water  are  combined  chemic^yt 
the  condenfation  of  volume,  and  change  of  temperatore, 
clearly  prove ;  and  in  the  prefent  ftate  of  chemiftry,  it  is  not 
lefs  clear  that  the  proportions  of  compounds  are  limited. 

Sulphuric  acid  is  conftituted  by  one  atom  of  fulphur  159 
and  three  atoms  of  oxygen  22.C,  making  its  atom  37.^« 
The  ftrongeft  liquid  acid,  as  will  be  feen  by  the  table,  will 
confift  of  an  atom  each  of  acid  and  water,  which  wtU  be 
37*5  -f  8.5  =  46:  the  fpecific  gravity  of  this  is  1.85.  Acids 
of  this  ftrenffth,  down  to  1.8,  have  the  name  of  oil  of 
vitriol,  from  the  circumftance  of  this  acid  being  formerly 
diftilled  from  grreen  vitriol.  That  the  component  parts  ca 
fulphuric  acid  are  fulphur  and  oxygen,  ma^  be  denoon- 
ftrated  either  by  analyfia  or  fynthefis ;  thus^  if  fulphnr  be 

digeAed 
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Agefteid  with  nitric  acid»  nitrous  m  will  be  given  out  from 
the  decompofition  of  the  acid»  while  the  oxygen,  the  other 
element*  will  combine  with  tl^  fulphur,  and  form  with  it 
fulphuric  acid ;  on  the  other  hand,  if  fulphate  of  foda  be 
mixed  with  charcoal  and  expofed  to  a  red  heat,  the  fulphuric 
acid  is  deoxygenated  by  the  fuperior  affinity  of  the  char- 
coal ;  carbonic  acid  and  carbonous  oxyd  are  produoedy  and 
the  fulphate  of  foda  is  found  to  be  converted  into  fulphuret 
of  foda,  from  which  the  fulphur  may  readily  be  procured 
by  folution  in  water,  and  the  addition  of  an  acid* 

But  though  the  elements  of  fulphuric  acid  are  afcertained, 
much  doubt  fkill  exifts  with  regard  to  their  relative  propor- 
tioD. 

Several  methods  have  been  employed  for  afcertaining 
thefe  proportions.  Lavoiiier,  for  this  purpofe,  placed  a 
given  weight  of  purified  fulphUr  in  a  receiver,  with  a  little 
water  to  abforb  the  acid  produced ;  then  fetting  fire  to  the 
fulphur,  he  fupplied  it  with  oxygen  firas  of  known  purity, 
till  the  combuftion  ceafed :  then  by  afcertaining  the  weight 
of  fulphur  burnt,  and  of  oxygen  gas  confumedi  he  infenred 
that  fulphuric  acid  was  compofed  of  71  parts  of  fulphur  to 
39  parts  of  oxygen.  BerthoUet,  having  afcertained  that 
nitre  and  fulphur,  in  the  proportion  of  four  parts  of  the 
former  to  one  of  the  latter,  when  heated  in  a  retort,  re- 
aped on  each  other  quietly  and  without  explofion,  mixed 
together  288  grains  of  nitre,  and  72  grains  of  fulphur,  and 
heated  the  mixture  in  a  glafs  retort  till  the  emiflion  of  nitrous 
gu  entirely  ceafed*  During  the  procefs,  12  grains  of  ful- 
phur had  (ublimed  unaltered,  and  228  grains  of  fulphate  of 
potat/h  were  produced  by  the  combination  of  the  alkaline 
bafe  of  the  decompofed  nitre  vnth  the  newly  produced  ful- 
phuric acid.  Now,  according  to  Kirwan,  fulphate  of 
potafhis  compofed  of  45.2  fulphuric  acid,  and  54^8  potaih; 
therefore,  out  of  the  228  grains  of  fulphate  of  potaih, 
X03  grains  were  fulphuric  acid,  compofed  of  72—  12  =  60 
fprains  of  fulphur,  and  43  ffrains  of  oxygen :  hence  100  parti 
oi  fulphuric  add  confiit  oi 

Sulphur        ...        58.2 
Oxygen        •        •        .        41.8 

I00.O 


Sulphur 
Oxygen 


By  another  Statemeni, 

Klaproth.         Thenaid. 

43'*  57-4 

56.8  42.6 


Gbracfrix* 
61.5 

38.5 


1CX> 


ICO 


100 


Sulphur 
Oxygen 


By  a  third  Statanent, 

41.8  SS'S^ 

58.2  44.44 


100 


100 


59.1 
40.9 

100 


Another  method,  followed  by  BerthoUet,  Thenard,  and 
Chenevix,  and  which  feme  have  thought  to  be  upon  the 
-whole  the  beft^  Ms  to  digeft  a  given  weight  of  fulphur  in 
nitric  acid,   till  it  is  completely  diflblved  and  acidified, 

i which,  if  performed  with  care,  may  be  effected  without 
[le  produAion  of  any  fulphurous  acid,)  then  to  add  a  folu- 
tion of  nitrate  or  muriate  of  barytes  as  lone  as  any  precipi- 
tate takes  pkice,  by  which  the  whole  of  the  newly-formed 
fulphuric  acid  will  combine  with  barytes  into  an  mfoluble 
Calt ;  then  to  edulcorate  and  ignite  the  Calphated  barytes, 
and  from  its  weight  to  dedufl  Uiat  of  the  barytic  bafe  $  the 
remainder  confequently  will  indicate  the  amount  of  ful- 
phuric acid  produced,  from  which,  by  fubtra^ing  the 
Lnown  weight  of  fulphur,  we  get  by  inference  that  of  the 
oxygen. 

Bj  compounding  the  refults  arifing  from  the  experiments 
^f  feveral  Ikilful  chemifts,  the  compofition  of  fulphuric  acid 
^icems  to  be,  according  to 


Klaproth. 

ThenMrd. 

Chcntrix. 

Sulphur 

24.3 

37*4 

41.2 

Oxygen 

75-7 

62.6 

58.8 

100 


lOQ 


100 


Muriatic  acid  gas  combines  readily,  and  in  abundances 
with  fulphuric  acid  ;  and  the  compound  acquires  abrownifli 
tinge,  and,  when  expofed  to  the  air,  emits  denfe  white 
fumes  of  muriatic  acid  gas,  probably  mixed  with  a  little 
fulphuric  acid,  as  their  odour  is  more  pungent  and  fuffo- 
eating  than  that  of  fimple  muriatic  acid.  The  nittic  and 
fulphuric  acids  unite  readily  together,  either  by  direft  mix- 
ture, or  by  adding  a  little  nitre  to  fulphuric  acid.  This 
compound  is  of  confiderable  ufe  for  recoveriiiff  the  filver 
from  clippings  and  other  refufe  of  the  manufa6^orie8  of 
filver-plate.  Sulphuric  acid  abforbs,  by  agitation,  a  con» 
fiderable  quantity  of  red  nitrous  vapour,  and  in  confequence 
acquires  a  light  blue  colour.  The  mixture,  when  expofed 
to  the  air,  gives  out  a  white  vapour.  If  water  is  added» 
the  great  heat  that  is  thereby  generated  caufes  a  very  rapid 
and  copious  emiflion  of  the  nitrous  vapour,  and  fulphuric 
acid  and  water  alone  remain  behind.  Sulphuric  acid,  thua 
impregnated  with  nitrous  vapour,  after  a  time  becomes 
nearly  colourlefs,  and  then  concretes  into  folid  cryftals. 
In  this  ftate,  when  dropped  into  water,  it  acquires  a  green 
colour,  and  both  the  cryilals  and  water  fparkle  with  the 
fpontaneous  and  copious  produdion  of  nitrous  gas.  When 
the  cryilals  are  fimply  expofed  to  heat,  they  melt,  emit  a 
denfe  red  fiime,  and,  after  the  nitrous  vapour  is  thus  driven 
off,  the  refidue  is  common  fulphuric  add. 

Concentrated  fulphuric  acid,  even  when  cold,  ads  in  a 
very  ftrikinff  manner  on  moft  kinds  of  vegetable  and  animal 
natter.  Ifa  piece  of  paper  or  ftraw,  for  example,  be  im.* 
merfed  in  fulphuric  acid,  the  texture  of  the  ftraw  is  fpeedilr 
broken  down,  it  acquires  a  deep  black  colour,  and  is  diz« 
fufed  through  the  acid  in  a  ftate  of  half  folution.     This 

J  phenomenon,  however,  does  not  take  place,  as  is  generally 
iippofed,  on  account  of  the  re-adion  of  the  fulphuric  acid 
on  the  carbon  and  hydrogen,  producing  fulphurous  acid* 
but  from  the  ftrong  affinity  of  the  acid  for  water ;  in  con« 
fequence  of  which,  the  oxygen  and  hydrogen  of  the  vege- 
table matter  combme  together  into  water,  while  the  carbon 
18  precipitated. 

Sulphuric  acid  combines  with  all  the  metallic  oxyds,  with 
the  alkalies,  and  all  the  earths  except  filex,  forming  an  im« 
portant  genus  of  falts,  called  in  the  refonned  nomenclature 
/uhhatet  /  which  fee. 

The  following  is  the  order  of  the  affinities  of  fulphurie 
add :  barytes,  ftrontian,  potafh,  foda,  h'me,  magnefia,  am^ 
monia,  glycine,  yttria,  alumine,  zircon,  metallic  oxyds. 

When  fulphur  is  burnt  in  oxygen,  whether  in  the  pure 
gas  or  in  the  atmofphere,  it  forms  only  fulphurous  and  not 
fulphuric  add ;  but  if  the  fulphurous  acid  be  abforbed  by- 
water,  and  expofed  to  the  air  for  fome  time,  the  latter  ab- 
forbs  oxygen,  and  is  converted  into  fulphuric  acid.  Hence 
fulphuric  acid  cannot  be  formed  by  the  mere  combuftion 
of  fulphur;  a  circumitance  which  renders  the  procefs  of 
manufadure  much  lefs  fimple  than  it  otherwtfe  might  be. 

3S  2  Sulphuric 
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SULPHURIC  ACID- 

Sulfuric  acid  \i  it  preleut  foraied  by  mixing  together  ftreogth  to  diat  fifed  for  moft  purpofet.  Or.  Woftifloi 
one  part  of  nitre  and  feven  parts  of  fulphur.  Thi8  mixture  hwk  introduced  we&Aa  for  the  ooncentratios  of  cdl  of  litxid 
is  placed  in  a  chamber,  lined  with  lead.  When  thefe  ma-  nade  of  platina:  they  are  very  expenfive^  but  anfmr  the 
terials  are  fet  on  fire,  the  nitre  facilitates  the  burning  of  the  purpofe  admirably.  Some  raanufadurert  ufe  kadea  TeUi 
fiilphur  by  the  oxygen  it  affords ;  but  it  does  not  fumifli    n>r  this  purpofe. 

fufficient  to  convert  the  fulphur  into  fulphuric  acid.     The        Sulphuric  acid  is  employed  extenfively  in  bleaching,  witk 

J  parts  of  fulphur  will  require  10.5  of  oxygen  for  that  the  oxymurixtic  actd»  and  in  dyeing.    It  is  thecheapcftnl 

purpofe,  but  the  nitre  employed  with  it  can  fumifh  no  more  moft  ufefol  acid  for  cleaning  the  iurface  of  pbtes  of  filiov 

than  .225,  fuppofing  the  nitric  acid  to  be  reduced  to  the  copper,  and  iron,  by  diffolvmg  their  oxyds. 
flate  of  nitrous  gas.     This  is  fo  fmall  a  portion  of  the         The  fulphuric  acid  is  faid  to  have  been  found  by  Bat 

whole,  that  feme  other  fource  muft  be  explored,  which  is  daflari,  in  a  concrete  ftate,  lining  a  grotto  in  moimt  St 
doubtlefs  the  atmofphere.  Amiato,  in  Tnfcany :  it  alfo  occurs  in  the  crevices  of  voU 

The  combuftion  of  the  fulphur,  which  is  facilitated  bv  canic  mountains,  and  diffolved  in  fome  mineral  waters.   Bst 

the  presence  of  the  nitre,  firft  converts  the  fulphur  into  ful-  the  fulphuric  acid  of  coonnerce  is  obtained  either  €ron  the 

|)hurouB  acid ;  which,  horn  its  gafeous  form,  would  foon  diftiliation  of  fulphate  of  iron,  or  from  the  combsftioa  of 

he  diffipated,  if  it  were  not  condenfed  by  its  converfion  into  fulphur.     We  fkall  here  fubjoin  a  brief  account  of  bstk 

fulphuric  acid.     When  a  portion  of  the  nitric  acid  of  the  methods,  referring  to  Aikin^s  Diftionary  of  Mineniogf, 

nitre  ia  decompofcd  by  the  fulphur,  nitrous  gas  is  evolved  $  &c.  for  farther  particuiars. 

•but  in  its  afcent,  it  meets  with  the  oxygen  in  the  chamber,        Sulphate  of  iron,  or  green  vitriol,  confifts  of  fulpbnric 

and  is  converted  into  nitrous  acid  gas,  which  appears  in  red  acid,  water,  and  oxyd  of  iron :    by  proper  methods,  the 

fames.     The  new-formed  fubftance  can  now  difpofe  of  an  acid  may  be  feparated  from  the  other  ingrredients  of  the 

sitom  oC  oxygen,  which  the  fulphurous  acid  is  wanting  to  fait ;  and  this  continued  to  be  the  only  origin  of  fu^ixic 

convert  it  into  fulphuric  acid.     The  bottom  of  the  leaden  acid  in  the  jfreat  way,  till  the  difcovery,  by  the  manofK* 

chamber  is  covered  with  water  to  the  depth  of  two  or  three  turing  Enghfh  cheaufta,  of  the  art  of  preparing  it  hy  the 

inches.     This  w4ter  feems  to  anfwer  a  double  purpofe ;  in  combuftion  of  fulphur.     As  this  latter  diicovery  has  noti 

iirft  facilitating  the  action  of  the  nitrous  acid  gas  upon  the  however,  as  yet  entirely  foperfeded  the  fomser,  we  ihil 

fulphurous  acid,  and  then  difTolving  the  fulphuric  acid  as  it  give  an  account  of  both,  begnning  with  die  noft  ancieot^ 
is  tormed.     When  the  nitrous  acid  gas  has  difpofed  of  its        Su^huric  acid  is  thus  prepared  at  Bleyl,  in  Boheoisi 

atom  of  oxygen,  it  returns  to  the  flate  of  nitrous  gas ;  and  A  long  horizontal  furnace  or  gallery  of  briok-work  ii  coo* 

in  rifing,  unites  vrith  more  oxygen,  which  it  again  gives  to  ftm^d,  capable  of  receiving  a  number  of  retorts:  the  it' 

fulphuroms  acid ;  thus  continuing  its  receiving  and  giving  torts  themfelves  are  pear-fliaped  veifels,    with  a  IHghtlj 

ellice,    till  it  is  accidentally  diffipated  through  the  fame  carved  neck,  by  which  they  fit  into  earthen  receivers  iwsrly 

apertures  wlach  admitted  the  common  air.     A  nectfiary  of  the  form  of  comhson  retorts.    The  whole  apparataibeiii| 

connection  between  the  chamber  and  the  atmofphere  wiu  prepared,  each  retort  is  charged  with  three  pounds  of  it 

appear  obvious.     Atmofpheric  air  muft  be  admitted  for  phate  of  iron,  previoufty  calcined  at  a  foil  red  heat,  and  the 

the  combuftion  of  the  fulphur,  and  to  afford  oxygen  to  the  fire  is  lighted.     The  firft  eScGt  of  the  heat  is  to  dme  of 

nitrous -gas ;  and  through  the  fame,  or  fome  other  openings  the  moifture  abforbed  by  the  vitiiol  in  the  interval  hetwees 

the  refidnal  asote  muft  be  returned  into  the  open   air.  its  calcination  and  diftiliation :  this  phlegm^  bebg  only  tery 

Some  nitrous  gas,  and  probably  nitrous  acid  gas,  will  efeape  flightly  acidulous,  is  allowed  to  efcape ;  and  when  it  oeafiei 

at  the  fame  time.     If  the  latter  were  not  the  cafe,  a  con-  to  come  over,  the  receiver  with  a  little  water  in  it  is  lated 

fUnt  deoompofition  of  nitre  by  the  fulphur  would  not  be  on  to  the  retort.     The  fire  is  now  raifed,  and  kept  upbriik 

neceffiiry.     The  theory  of  this  procefs  has  been  given  by  for  32  hours,  during  which  time  the  acid  rifes  in  tbefonn 

^•the  French  chemifts,  Chemint  and  Deformes.     Sir  Hum-  of  denfe  white  vapours,  which  fill  the  receiver,  and  arethm 
phrey.  Davy  obje^s  to  it  in  fome  degree.     He  holdsi  that  abforbed  by  the  water.     Thefe  vapoura  being  at  a  hidi 
the  union  of  the  oxygen  of  the  nitrous  acid  with  the  fuU  temperature,  foon  render  the  receiver  Tcry  hot :  henoe  tK 
phurous  acid  does  not  take  place  till  they  come  in  contaA  workmen  judge  of  the  termination  of  the  procefs,  by  there- 
with water ;   the  latter,  according  to  his  opinion,   being  ceiver  becoming  cool,  in  confequeoce  of  the  vapour  ccafiBf 
offential  to  the  couftitution  of  the  fulphuric  acid.     If  the  to  rife.    The  red  oxyd  of  iron,  or  colcothar,  u  new  takes 
above  theory  be  corred,  a  fimpler  mode  of  manufa^ure  *  out  of  the  retort,  and  its  place  is  fuppUed  with  a  frdh 
might  be  pointed  out.     The  combuftion  of  the  fulphur  charge  of  calcined  vitriol :  the  diftiliation  then  takes  place 
might  be  fo  managed,  as  to  furnifh  the '  fulphurous  acid  as  already  .defcribed,  except  that  the  former  produce  of 
witliout  lofs,  but  mixed  with  azote.  acid  is  not  emptied  out  of  the  receiver,  and,  therefore,  there 
From  another  fource  nitrous  gas  and  atmofpheric  air  may  is  no  occafion  to  add  any  water.     If  the  i«tort  is  well  ni^ 
be  fumilhed.      Thefe  with  the  other  produd^s  meeting  and  carefully  luted  all  over,  it  will  laft  for  three  fnccefiie 
where  water  is  prefent,  ought  to  form  fulphuric  acid  in  a  diftillations,   and  the  quantity  of  acid  obtained  is  neady 
Tcry  fmall  fpace  compared  with  the  large  chamber  at  pie-  equal  to  half  the  weight  of  the  calcined  f uiphate. 
font  employed.    The  gafes,  by  this  means,  might  be  fur-        If  the  acid  be  examined  at  different  periods  of  the  £&ilr 
arifhod  in  proportions  fo  exaa,   that  nothing  but  -as&ote  lation,  it  will  be  found  to  be  niore  and  more  denfe^  accoidisg 
would  efcape.  to  the  violence  of  the  fire  required  for  its  extricaUoo :  the 
The  acid  and  water  which  cover  the  floor  of  the  chamber  latter  portion,  if  received  in  a  feparate  Teflel,  will  gcneratt^ 
flow  only  arrive  at  a  certain  ftrength,  which  is  very  far  fhort  congeal  upon  cooling  ;  hence  it  is   called  glacial  fd^b^^ 
of  that  required.     At  that  ftrength  it  is  drawn  off,  and  acidl 

eoneentrated  by  evaporation.     This  ufed  to  be  performed        This  acid  ufed  to  be,  and  perhaps  ia  ftitt,  prepared  at 

in  glafs  retorts,  which  are  very  liable  to  break.     If  this  is  Nordhaufen,  in  Saxony  :  it  is  of  a  dark  brovim  oc^oor,  sod 

not  performed  in  a  veffel  from  which  there  is  but  a  fmall  exhales,   when  expofed  to  the  air,    abundance  of  deofe 

,  opening,  the  acid  would  not  part  with  fo  much  of  its  water,  white,  fuffocating  vapours;   its  ufual  fpecific  gravity  ii 

and  its  concentration  would  be  Ihnited  at  a  very  inferior  as  1.95.    For  other  properties^  fee  Aikiii,  M  JvPra. 
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From  the  faftt  wliick  he  has  recited  it  feemt  pn^abie, 
tktt  the  eflential  difierenee  between  the  conunon  and  j^laetal 
acid  is,  that  the  latter,  from  the  mode  in  which  it  is  pre* 
pared,  contains  a  fmaller  portion  of  water  than  the  former, 
and  that  to  this  is  owing  both  its  volatility  and  property  of 
eongelatioB*  It  is  incidentally  mixed  with  fulphurous  acid, 
but  the  prefence  or  abfence  of  this  does  not  appear  to  be  of 
wyinaterial  importance. 

The  fulphates  of  copper  and  zinc  have  occaiionally  been 
emfdoved,  tndead  of  the  fulphate  of  iron,  but  with  a  mani* 
fcft  difadvantage,  both  becaufe  they  are  dearer  than  the 
htter  fait,  and  becaufe  they  require  a  higher  and  longtr 
continued  heat  to  drive  off  the  whole  of  the  acid. 

The  following  is  the  ufual  method  of  manufadburinff  ful* 
phuric  acid  from  the  combuftion  of  fulphur.  A  chamber  is 
conftrufted  of  frame-work,  and  lined  with  ftrong  (heet-lead ) 
tihe  only  aperture  is  a  fmall  door,  made  to  Aiut  very  clofe» 
the  bottom  of  which  is  a  little  higher  than  the  floor  of  the 
chamber.  Water  is  poured  into  this  chamber,  till  it  rifes 
to  the  height  of  an  inch  or  two  upon  the  floor,  and  a  fttod 
is  introduced,  on  which  is- placed  an  earthen  pot  containing 
a  few  pounds  of  fulphur  and  nitre,  in  the  proportion  of  from 
eight  to  ten  of  the  former  to  one  of  the  latter.  This  mix* 
ture  is  fet  6te  to  by  means  of  a  red-hot  iron,  and  the  door 
h  immediately  cloied*  At  the  expiration  of  about  fix 
hours,  a  fecond  charge  of  fulphur  and  nitre  is  introduced, 
which  after  a  fimilar  interval  is  replaced  bv  a  third,  and  fo 
on  without  intermiffion  for  a  fortnight  or  uiree  weeks.  At 
the  end  of  this  period,  the  water  in  the  chamber  is  fufficiently 
acidulated ;  it  is  accordingly  transferred  to  a  leaden  boiler, 
where  the  greater  part  of  the  water  is  evaporated.  In  pro- 
portion, however,  as  the  acid  becomes  more  concentnited. 
It  is  more  difpofed  to  corrode  and  diffolve  the  lead  of  the 
boiler ;  therefore,  before  this  degree  of  concentration  takes 
'place,  the  liquor  is  transferred  into  large  green  glafs  retorts, 
where  a  degree  of  heat  is  applied  fufficient  to  drive  off  almoft 
the  whole  of  the  water. '  As  the  acid  becoaies  itronger,  it 
aHb  becomes  clearer  and  leb  coloured,  in  confequence  of  a 
portion  of  acid  re-afting  on  the  impurities  with  which  it  is 
tinged,  and  thus  deftroying  them.  When  the  acid  is  thus 
brought  to  the  required  denfity  and  clearnefs,  it  is  poured 
ovt  of  the  retorts  into  large  globular  glafs  bottles,  fur- 
rounded  with  wicker-work  ftuffed  with  draw,  called  carhoyt^ 
and  is  then  brought  into  the  market,  under  the  name  of 
#w  Oj  vUrvK* 

The  fulphuric  acid  obtained  from  the  diftillation  of  green 
▼itriol  exifts  ready  formed  in  the  fait :  its  extrication  is  a 
perfe6kly  fimple  procefs,  and  the  only  impurities  that  it  can 
poffibly  contain  are  fulphurous  acid,  and  a  very  minute  por- 
tion of  oxyd  of  iron,  and  of  the  earth  of  the  retort. 
When  loaded  with  fulphurous  acid,  it  has  a  fuffocating 
odour,  and,  when  expofed  to  the  air,  gives  out  a  white 

ipour  Kke  ftrong  muriatic  acid.     It  nted  formerly  to  be 


fold  in  this  ftate  by  the  name  of  Jummg  oii  of  vkriolf  and 
wras  further  diftinguiflied  by  its  property  of  congealing  into 
St  foft  ice,  at  a  very  moderate  degree  ot  cold.  By  dilution 
larith  a  little  water,  and  fubfequent  boilin?  for  few  minutes 
in  a  glafs  veffel,  the  fulphurous  add  is  driven  off,  and  the 
refidual  fluid  is  common  fulphuric  acid  in  a  ftate  of  very 
confiderable  purity. 

When  the  method  of  producing  fulphuric  acid  by  the 
combuftion  of  fulphur  and  nitre  was  firft  difcovered,  the 
apparatus  employed  was  a  feries  of  very  large  glafs  balloons, 
at  the  bottom  of  each  of  which  was  a  little  water  to  con- 
denfe  the  vapour;  only  a  fmaU  quantity  of  the  mixture 
cottM  be  burnt  at  once,  and  conftant  fuperintendance  was 
■eoefiarj  to  fapplj  the  baUooDS  wkh  frefh  charges  of  the 


materials*  In  order  to  fave  mhch  of  diSs  onaraal  hboor, 
and  the  heavy  lofs  arifing  from  the  feequent  feature  of  the 
veffels,  leaden  chambers  were  made  ule  of,  which,  befidea 
requiring  lefs  attendance,  and  bein?  upon  the  whole  cheapeTf 
rendered  it  eafier  for  the  numufaSurer  to  extend  his  efta* 
blifhment  to  any  required  magnitude.  Thefe  chambers  are 
of  various  conttru^on :  the  moft  fimple  and  in  moft  general 
ufe  are  fumiihed  only  with  two  apertures,  namely,  a  fmail 
door,  by  which  the  water  and  the  fulphur  and  nitre  are  in- 
troduced, and  f  leaden  pipe  with  a  ftop-cock,  by  which  the 
water,  when  acidulated,  is  drawn  off:  other  chambers  have 
befidea  a  few  foudl  apertures,  for  the  intrododion  of  atmo- 
fpheric  air  during  the  combuftion,  and  a  fteam-ptpe  con* 
ne^ed  with  a  boiler,  it  being  found  that  if  the  water  it 
introduced  in  the  ftate  of  fteam,  a  much  more  rapid  con« 
denfation  of  the  acid  enfues  than  in  the  ufual  way  of  pro- 
ceeding*  In  fome  of  the  beft  contrived  chambers,  the  com- 
buftion of  the  nitre  and  fulphur  is  effe^d  in  a  feparate 
ftove,  and  the  acid  vapour  thus  produced  is  poured  by 
means  of  a  pipe  into  the  condenfing  chamber. 

There  is  a  good  deal  of  difference  among  the  manuFao* 
turers  as  to  the  proportion  of  nitre  employed :  by  fome  it 
is  made  equal  to  one-fifth  of  the  fulphur,  while  by  others  it 
is  not  allowed  to  exceed  one-tenth.  This,  however,  appeara 
to  be  fatisfa6^orily  eftabhflied,  that  within  the  above  lunita 
the  greater  the  proportion  is  of  nitre,  the  more  eafily  con- 
denfible  will  the  acid  vapour  be,  and  the'  lefs  fulphur  will  be 
loft  in  the  form  of  fulphurous  add  gas.  If  the  nitre  ex- 
ceeds one-fifth  of  the  lulphur,  the  combuftion  will  be  fo 
rapid  as  to  drive  into  the  chamber  a  confiderable  proportioa 
of  fulphur  unaltered.  It  would  conduce  much  to  tbe 
purity  of  fulphuric  acid,  and  mifht  probably  be  found  even 
to  be  an  economical  plan,  to  Ime  the  chamber  with  glafe 
iuftead  of  flieet-lead :  the  general  appearance  of  the  chamber 
would  then  refemble  a  green-houfe,  and  all  the  wood-work 
fliould  be  faced  intemadly  with  glafs.  A  compofition  of 
wax,  maftich,  and  fine  fand,  would  form  a  ftrong  cement 
for  the  glafs,  and  little  liable  to  be  afted  on  by  add  va* 
pours,  more  efpedally  if  the  interftices  filled  up  with  it 
were  dufted  witn  powdered  glafs,  or  very  fine  fand,  while 
the  cement  was  yet  warm  and  adhefive.  Sudi  a  chambar 
would  have  the  additional  advantage  of  allowing  the  oper- 
ator to  fee  what  was  paffing  within,  without  the  nedenitj 
of  opening  the  door. 

The  common  Engliih  fulphmr  is  unfit  for  the  preparation 
of  fulphuric  add,  on  account  of  a  yellowiih-brown  colour 
which  it  gives  to  this  fluid,  and  which  it  is  not  eafy  to  get 
rid  of.  For  this  reafoo,  the  refined  SicUian  fulphur  is  the 
only  kind  that  is  employed  in  this  manufadure,  at  leaft  in 
Britain. 

Common  fulphuric  add  may  be  freed  from  the  fulphates 
of  lead  and  potaih,  which  it  generally  contains,  by  diftill»> 
tion.  This,  however,  though  apparently  a  very  fimple 
procefs,  is  rather  a  nice  matter  to  manage,  according  to  the 
ufual  method.  Sulphuric  acid  is  not  capable  of  bemg  di(^ 
tilled  at  lefs  than  a  red  heat :  when,  therefore,  the  denfe  hot 
vapour  firft  comes  in  contad  with  the  necks  of  the  retort 
and  recdver,  it  is  apt  to  break  tliem,  unlefs  the  precautioa 
has  been  taken  of  thoroughly  heating  them  by  meant  of  m 
pan  of  charcoal  placed  beneath,  a  minute  or  two  before  the 
diftillation  commences.  All  this  rific,  however,  may  be 
avoided,  and  in  fome  laboratories  it  a^uaily  is  fo,  by  con- 
ne^ng  the  elafs  body,  in  which  the  acid  is  boiled,  with 
the  receiver,  oy  means  of  a  tube  of  platina.  Boiling  ful* 
phuric  acid  has  not  the  leaft  adion  on  this  metal,  and  the 
vapour,  in  its  paflage  through,  becomes  fo  far  cooled  and 
condeafed,  that  it  flows  into  tbe  receiver  in  drops.  ^ 
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SctFlIUlue  ^adf  in  th^  Mtnena  MeSca,  is  a  yalaabk 
tonict  aftringenty  and  antifeptic.  Its  ofEcinal  preparations 
are  the  following;  vie.  Acidum fulpburicum dilutum ;  acldum 
fidphuricum  aromaiicum ;  acid^  citricum ;  acid,  muriaticum; 
4uld.  nUricum  ;  aqua  fuper-carbonatis  potaffe  ;  fulphas  potajk  ; 
phoj^bas  foda  ;  murias  antmonti  ;  ferri  f alphas  ;  hydrargyri 
oxymurias  ;  fub-fulphas  hydrargyri^vus  ;  %inci  fulpbas  ;  and 
^ber  fulpburicus* 

The  acidum  fulpburicum.  dilutum^  or  diluted  fulphuric  acid 
of  the  Lond.  Ph.»  is  obtained  bv  adding  a  fluid-onnce  and 
a  half  of  fulphuric  acid  gradually  to  14  fluid-ounces  and  a 
'  half  of  diftilled  water,  and  mixing.  The  £din.  Ph.  direds 
one  part  of  fulphuric  acid  to  be  mixed  with  feven  parte  of 
water.  The  Dub.  Ph.  orders  2  oz.  by  weight  of  fulphuric 
acid  to  be  mixed  gradually  with  14  oz.  by  weight  of  dlf- 
tilled- water,  and  the  mixture  to  be  fet  aiide  to  cool ;  then 
the  clear  liquor  to  be  poured  off.  The  fp.  gr.  of  this  acid 
18  to  that  of  water  as  1090  td  1000.  The  tonic  and  anti- 
feptic powers  of  this  acid  render  it  extremely  ferviceable  in 
low  typhoid  fevers,  dyfpeptic  affedions,  diabetes,  convalef- 
cenciea,  and  in  cutaneous  eruptions.  It  retrains  the  colli- 
quative fweats  which  attend  he6iic  ;  locally  applied,  it  is  a 
common  and  ufeful  adjun£i  to  gargles  in  cynanche,  and  to 
check  falivation  ;  and  as  a  refrigerant,  it  is  given  with  cer- 
tain benefit  in  paflive  haemorrhages,  from  whatever  part 
they  may  arife.  In  the  firit-mentioned  cafes  the  diluted 
acid  may  be  combined  with  infufions  of  cinchona  or  other 
veeetable  bitters,  and  aromatics;  and  in  the  latter,  with 
intufiott  of  rofes,  mucilage,  or  fimple  water  f weetened  with 
fyrup.  The  ufual  dofe  is  from  Ti^  x  to  HI  xxx,  but  in  ma- 
lignant eryfipelas,  with  a  tendency  to  haemorrhagy,  it  has 
been  given  to  the  amount  of  f  ^  j  in  twenty-four  hours ;  and 
it  has  alfo  been  given  with  evident  advantage,  fays  Tbomfon, 
to  the  fame  amount,  in  violent  uterine  hsemorrhages. 

The  acldum  fulpburicum  aromaiicum,  or  aromatic  fulpliuric 
acid  of  the  Edin.  Ph.,  is  prepared  by  dropping  6  oz.  of  ful- 
phuric acid  gradually  into  2  lbs.  of  alcohol ;  digeiling  the 
mixture  in  a  covered  veflel  with  a  very  gentle  heat  for  three 
days ;  then  adding  of  cinnamon  bark,  bruifed,  i^  oz.  and 
gineer  root,  bruifed,  i  oz. ;  digefting  again  in  a  clofe  vef- 
fel  for  fix  days,  and  filtering  through  papers  placed  iu  a 
glafs  funnel.  The  odour  of  this  oil,  which  is  generally  re- 
garded as  an  imperfe£i  ether,  is  peculiar  and  aromatic,  and  its 
tafte  gratefully  acid :  it  is  limpid,  and  of  a  brownifh  colour. 
This  is  an  agreeable  mode  of  exhibiting  fulphuric  acid  in 
dyfpepfia,  cnronic  afthma,  and  moil  of  the  complaints  for 
which  the  diluted  acid  has  been  found  ferviceable.  The 
dofe  may  be  from  rrt  x  to  Ht  xxx  in  bitter  infufions,  or  any 
convenient  fluid  vehicle,  given  three  or  four  times  a  day. 

The  acidum  citricfsmt  or  citric  acid  of  the  London  Ph.,  is 
obtained  by  taking  of  lemon  juice  a  pint,  prepared  chalk  an 
ounce,  or  a  quantity  fufficient  to  fa^urate  the  juipe,  and  nine 
fluid-ounces  of  diluted  fulphuric  acid :  add  the  chalk  by 
degrees  to  the  lemon  juice  heated,  and  mix  them ;  then  pour 
off  the  liquor.  Wafh  the  citrate  of  lime  which  remains  in 
repeated  portions  of  water,  and  then  dry  it.  On  the  dried 
powder  pour  the  diluted  fulphuric  acid,  and  boil  for  ten 
minutes ;  exprefs  the  liquor  ftrongly  through  a  linen  cloth, 
and  filter  it  through  paper.  Evaporate  the  filtered  liquor 
with  a  gentle  heat,  fo  that  cryilals  may  form  as  it  cools. 
To  obtain  the  cryftals  pure,  diflblve  them  in  water  a  fecond 
and  a  third  time ;  filter  each  folution,  boil  it  down,  and  put 
it  apart  to  cryftallize.  (See  Citric  Acid.)  The  folution 
of  tiiis  acid  in  water,  in  the  proportion  of  Jj  of  the  cryftala 
to  oj  of  water,  anfwers  nearly  all  the  purpofes  of  recent 
leqnon  juice ;  and  is  even  preferable  for  forming  the  common 
cfiervelciug  draught  with  fubcarbonate  of  potafs.    A  folu- 


tion of  9ij  in  cj  of  water,  fweetened  with  fugar  that  liat 
been  rubbed  on  frefii  lemon-peel,  forms  a  grateful  refrige- 
rant beverage,  refembling  lemonade,  and  equally  ufeful  in 
febrile  and  inflammatory  complaints.  It  is  probable  that 
the  cryftallized  acid  may  be  equally  ufeful  in  fcurvy  at  the 
frefli  jui^  of  the  fruit ;  but  we  have  not  heard  whether  thia 
point  has  yet  been  afcertained. 

Acidum  muriaticum^  or  muriatic  acid  of  the  Londoa 
Ph.,  is  prepared  by  taking  of  muriate  of  foda  dried,  2  lbs. ; 
i^  lb.  of  fulphuric  acid;  and  i\  pint  of  dittilled  water; 
firft  mixing  the  acid  with  half  a  pint  of  the  water  in  a  glafs 
retort ;  and  when  the  mixture  is  cold,  adding  to  it  the  mu- 
riate of  foda ;  pouring  the  remainder  of  the  water  into  the 
receiver ;  and,  having  fitted  to  it  the  retort  placed  in  a  land* 
bath,  diftilling  over  the  muriatic  acid  into  this  water,  with 
a.  heat  grradually  raifed  until  the  retort  becomes  red-hot. 
The  fpecific  gravity  of  muriatic  acid  is  to  that  of  diftilkd 
water,  as  1. 170  to  i.ocx>.  The  Edinb.  Ph.  direftt  cq 
take  of  muriate  of  foda,  2  lbs. ;  of  fulphuric  acid,  16  oz. ; 
and  I  lb.  of  water :  firft  expofe  the  muriate  of  foda  in  a  pot 
to  a  red  heat  for  a  fliort  time,  and  when  it  is  cold,  put  it 
into  a  retort ;  th^n  pour  the  acid,  mixed  with  the  water  and 
cooled,  upon  the  muriate,  of  foda ;  and,  finally,  diliil  from 
a  fand-bath  with  a  moderate  fire  as  long  as  any  acid  comet 
over.  The  Dub.  Ph.  dii*e£ls  to  take  of  muriate  of  foda 
dried,  fulphuric  acid,  and  w^ter,  of  each  fix  pounds  ;  to 
dilute  the  acid  with  the  water,  and  after  it  is  cold,  to  acid  it 
gradually  to  the  muriate  put  into  a  glafs  retort ;  then  to 
diftil  the  liquor  until  the  refiduum  oecomes  dry.  (See 
Muriatic  Acid.)  This  acid  is  tonic  and  antifeptic.  It 
has  been  eflicaciouUy  ufed  in  typhus  fevers,  and  in  Toine 
cutaneous  eruptions.  It  is  a  common  and  ufeful  adjun&  to 
gargles,  in  the  proportion  of  from  fsfs  to  f3ij  in  f  J^i  of 
any  fluid,  in  ulcerated  fore- throats,  and  cancnim  oris ;  and, 
in  a  very  highly  diluted  itate,  niviij  in  f|iv  of  water,  it  hat 
been  recommended  as  an  inje6iion  in  gonorrhoea. 

This  acid  has  even  been  regarded  ais  an  antidote  ia  ge- 
neral fyphilitic  afiedions;  but  the  obfervations  of  Mr. 
Pearfon  have  fliewed  this  opinion  to  be  erroneous  ;  yet,  by  its 
falutary  efle£fcs  on  the  ftomach  and  general  health,  <*  it  is  a 
medicine  capable  of  ameliorating  the  appearance  of  vene- 
real ulcers,  and  of  reftraining  for  a  time  the  progreft  oT  the 
difeafe,"  where  it  is  defirable  <<  to  gain  a  little  time,  pre. 
vioufly  to  the  entering  on  a  mercurial  courfe."  The  do£e 
is  from  ntx  to  HI  xx  m  a  fu£ficient  quantity  of  water. 

A  very  important  property  of  muriatic  acid,  in  the  ftate 
of  gas,  is  the  power  it  poflefles  of  neutralizin?  putrid 
miafmata,  difcovered  by  Morveau  in  1773.  ^^^9  therelbre, 
ufed  as  an  agent  for  deftroying  infection  in  fick  rooms  and 
hofpitals,  difengaged  by  pouring  fulphuric  acid  on  cnminoiB 
fait. 

Acidum  nitricum.  (See  Nitric  Acid,)  For  the  other 
articles  above  enumerated,  fee  Antimony,  Iron,  Msat* 
cuRY,  Potass^,  Salts,  Sulphate,  &c. 

For  an  account  of  the  etbcrfulpburiauf  or  fulphuric  etfaer^ 
fee  Spirit. 

The  ethereal  oil  of  the  Lond.  Ph.  it  prraaied  10 
the  following  manner.  After  the  diftillation  of  nilphuric 
ether,  diilil  aeain  the  remaining  liquor  with  a  geotle 
heat,  until  a  black  froth  fwells  up  ;  then  inunediately  re^ 
move  the  retort  from  the  fire.  To  the  liquor  in  the  retort 
add  water  fufficient,  that  the  oily  part  may  float  upon  it. 
Let  this  be  fcummed  off,  and  as  much  linoe-water  be  added 
to  it  as  will  neutralize  any  acid  it  may  contain;  and 
them  together.  Laflly,  take  off  the  ethereal  oil  after  it 
feparated.  The  oily  ethereal  hquor  of  the  Dub.  Ph.  is 
gained  by  t^Iung  what  remains  in  the  retort  alter  the  diftil. 

3  lattoa 
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Ifetiim  of  fttlphurie  ether,  tnd  dittiUifig  to  one  half  by  a  mo- 
ikrate  heat  s  the  produd  of  both  thefe  proceflea  is  a  thick 
ofly  mattery  of  a  yellow  colour^  lefg  volatile  than  ether,  but 
foluble  both  in  ether  and  alcohol.  It  may  be  obtained 
more  diredly»  though  lefs  economically,  by  diftilling  ether 
with  a  portion  of  fulphuric  acid.  It  is  ufed  for  the  prepa* 
ration  of  the  compound  fpirit.     See  Spirit  cf  Ether* 

SULPHURIZED  Muriatic  Acid,  a  Angular  com- 
pound  refulting  from  the  incomplete  oxygenation  of  the  ful- 
phur  when  expofed  to  thelong  continued  anion  of  oxymuriatic 
«cid,  by  which  it  is  converted  into  fulphuric  acid  ;  the  pro- 

Jerties  of  which  have  been  only  examined  by  Dr.  Thomfon. 
t  is  thus  prepared :  charge  a  retort  with  common  fait  and 
oxyd  of  maneanefe;  annex  to  it  a  Woulfe's  apparatus, 
with  two  or  three  bottles  ;  put  fome  dry  flowers  of  fulphur 
into  the  (irft  bottle,  and  into  the  next  fome  carbonated  pot- 
aih,  to  abforb  the  fuperfluous  acid :  then  pour  into  the 
retort  fome  concentrated  fulphuric  acid,  and  oxymuriatic 
acid  gas  will  be  immediately  liberated.  After  the  fulphur 
has  been  for  fome  time  in  contafi  with  this  gas,  it  will  be- 
come moid  and  doughy,  its  colour  will  change  to  orange, 
by  degrees  it  wiU  become  more  and  more  foft,  and  at  length 
will  be  rcfolved  into  a  red  fluid :  as  foon  as  this  is  effemd, 
the  procefs  muft  be  flopped.  ' 

The  Uquid  thus  obtained  is  perfefkly  clear,  of  a  colour 
between  icarlet  and  crimfon,  by  refle^ed,  and  green  by 
tranfmitted  light;  its  fpecific  gravity  is  =:  1.62,  and  its 
weight  is  more  than  twice  that  of  the  fulphur  employed. 
When  firii  expofed  to  the  air  it  fmokes  like  the  diftilled 
muriate  of  tin,  but  after  a  time  its  fumes  are  not  more  co- 
pious than  thofe  from  flrong  muriatic  acid.  It  is  very 
▼olatile  at  a  moderate  temperature.  Its  odour  refembles 
that  of  fea-weed,  but  is  much  ffaronger,  and  it  afFedls  the 
eyes  in  the  fame  manner  as  wood-fmoke  does.  Its  tafte  is 
acid,  hot,  and  bitter.  It  changes  paper  ftained  with  vege- 
table blues  to  red,  but  not  very  rapidly,  unlefs  water  is 
added. 

This  fingrular  fubflance  has  not  yet  been  very  exaAIy 
analyfad  ;  nor  does  it  appear  to  be  uniform  in  its  compofi- 
tion :  in  one  fpecimen  Dr.  Thomfon  found  the  relative 
proportions  of  muriatic  acid  and  oxyd  of  fulphur  to  be  as 
44  of  the  latter  to  35  of  the  former.  In  another  fpeci- 
,  men  the  proportions  were  47.1  muriatic  acid,  45.9  oxyd  of 
fulphur,  and  4  fulphuric  acid.  The  oxyd  of  fulphur  ap- 
pears to  be  compofed  of  93.8  fulphur,  and  6.  a  oxygen. 
Aikin. 

SULPHUROUS  or  Sulphureous ^f«/, is  formed  when 
Ailphur  is  burnt  in  the  open  air.  At  the  common  temperature 
it  exifts  in  the  gafeous  form.  It  is  the  peculiar  fuffocatingef- 
fe^ts  of  this  gas  that  we  feel  when  the  fulphur  burns.  The 
tfrft  chemift  who  feems  to  have  examined  this  acid  with 
any  attention  was  Stahl,  who  named  it  '<  phlogifticated 
Titriolic  acid."  Our  knowledge  of  it  was  enlarged  by 
Scheele,  Prieilley,  BerthoUet,  Vauquelin,  and  Fourcnoy; 
but  we  are  mdebted  to  Dr.  Thomfon  for  the  beft  analyfis 
of  it  that  has  yet  appeared,  and  for  the  difcovery  of  various 
iatereftine  fa^,  which  had  been  either  overlooked  or  ob-> 
icurely  nrated  by  preceding  inquirers.  The  moft  'fimple 
-way  of  obtaining  this  gas  is  by  heating  fulphuric  acid  with 
mercury,  or  bits  of  copper,  in  a  glafs  retort.  If  the  beak 
«f  the  retort  be  placed  under  a  receiver  filled  with  mercury, 
XD  a  mercurial  bath,  the  gas  will  be  obtained. 

It  is  elaftic  and  colourlefs,  like  air.  Its  fmell  is  pungent 
auid  fuffocating,  and  it  is  incapable  of  fupporting  either 
combuftion  or  animal  life.  It  firft  reddens  vegetable  blues, 
l>ut  ultimately  deftroys  their  colour.  It  is  employed  for 
^efiroying  the  colour  of  iilk,  W00I9  and  ftraw«     Thefc 
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bodies  are  expofed  to  the  f uaies  of  bturaing  brimftoaey  which 
is  the  cheapeft  way  of  formin?  this  gas.  This  procefs  i« 
called^ovM|F.  Accordingly  tnefe  forms  are  employed  to 
difcharge  the  natural  yellow  tinge  from  white  woollen 
cloth,  and  to  reHore  filk  that  has  become  yellow  by  lont^ 
wearing,  to  its  original  whitenefs :  it  is  alfo  ufed  to  check 
the  fermentation  of  vinous  liquors.  Its  fpecific  gravity  i§ 
eafily  known,  when  we  learn  that  oxygen  is  converted  into 
fulphurous  acid  without  changing  its  volume,  and  it  takea 
up  its  own  weight  of  fulphur.  Hence  the  fpecific  gravity 
of  oxygen  is  doubled,  and  the  fpecific  gravity  of  fulphurous 
acid  gas  is  to  that  of  hydrogen,  as  i  to  30,  which  agrees 
with  experiment,  or  about  twice  as  great  as  that  of  atmo- 
fpheric  air.  (See  Gas.)  Water  abtorbs  about  30,  or,  as 
others  fay,  20  times  its  bulk  of  this  gas,  to  which  it  com- 
municates a  difagreeable  tafte  and  the  &iell  of  the  gas.  The 
gas  is  expelled  by  heat ;  but  if  they  remain  for  fome  time 
expofed  to  the  air,  the  fmell  vaniAies  from  the  abforption  of 
oxygen,  which  converts  the  fulphurous  into  fulphuric  acid. 

It  does  not  appear  fufceptible  of  any  change  by  heat ; 
but,  according  to  an  experiment  made  by  Monge  and 
Clouet,  if  expofed  at  the  fame  time  to  great  preflure,  and  a 
cold  equal  to  31°  of  Fahrenheit,  it  b(es  its  elafticity,  and 
affumes  a  liquid  ftate.  Water,  it  is  faid,  by  fimple  expo- 
fure  to  this  gas,  without  agitation  or  extraordinary  preiTure, 
abforbs,  according  to  PriefUey,  about  4^  times  its  bulk,  or 
T^  of  its  weight ;  and,  accordmg  to  Thomfon,  at  61°  Fahr., 
35  times  its  bulk,  or  4*^  of  its  weight ;  but  if  water  be  fa- 
turated  with  this  gas,  by  means  of  a  Woulfe's  apparatus,  the 
bottles  of  which  are  furrounded  with  ice,  it  will  be  found 
to  have  taken  up,  according  to  Vauquelin,  about  -^  of  its 
weight.  The  fpecific  gravity  of  this  liquid  acid  is  fkated  by 
Berthollet  at  1.04,  and  by  Vauquelin  at  1.02  ;  by  Thomfon 
at  1.05  at  68^ 

We  may  learn  from  what  has  been  obferved,  that  this  acid 
is  conftituted  by  one  atom  of  fulphur  15,  and  two  atoms 
of  oxygen  15  ;  the  weight  of  its  atom  being  30. 

From  Dr.  Thomfon's  analyfis  it  appears  that  82  parts  of 
fulphuric  acid,  and  18  of  fulphur,  conflitute  \oo  of  fuU 
phurous  acid  ;  according  to  which  (if  the  analyfis  of  ful- 
phuric acid  by  Chenevix  be  aifumed  as  the  mofl  authentic) 
this  acid  confins  of 


Sulphur  - 
Oxygen  - 


68 
100 


The  order  of  the  affinities  of  fulphurous  acid,  as  far  as  it 
has  been  afcertained,  is.  the  foUowing :  barytes,  lime,  pot- 
aih,  foda,  magnefia,  ammonia,  and  alumine.  It  is  fepa- 
rable  in  the  form  of  gas  from  its  earthy  and  alkaline  bales, 
by  the  fulphuric,  muriatic,  phofphoric,  and  tartaric  acids. 

Oxygenous  gas  feems  to  have  no  effedi  on  fulphurous  acid 
gas,  when  both  ingredients  are  dry  ;  but  if  to  a  mixture  of 
one  part  of  the  former  and  two  of  the  latter,  a  little  water 
be  added,  a  fudden  diminution  of  bulk  wiU  at  firft  take 
place,  on  account  of  the  abforption  of  part  of  the  acid 
gas  by  the  water  ;  after  which  ^gradual  abforption  occurs^ 
in  confoquence  of  the  procefs  of  an  adual  combination  be- 
tween the  two  gafes,  by  which  fulphuric  acid  is  formed^ 
and  part  of  the  oxygen  gas  difappears.     Oxymuriatic  acid 

fas  is  readily  decompofed  by  fulphurous  acid  ;  the  vefiel  is 
lied  with  white  vapours,  and  a  mixture  of  fulphigric  and 
muriatic  acids  is  the  refult. 

Hydrogen  gas  and  fulphurous  acid  exercife  no  aftion  on 
each  other  at  the  common  temperature,  but  if  a  mixture  of 

three 
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t]ii«eparl%  bybuUcof  theforflttr.iAd^xieQf  tlKtetUr,ii 
made  to  pafa  through  a  red-hot  fA»iB  tuhe,  the  fulphurous 
add  18  totally  decompoled«  and  the  produds  are  fulphur, 
water^  and  tometimes  a  little  fulphuretted  hydrogen* 

Phofpharua»  even  when  ftronriy  heated  in  a  glafs  tube, 
appeara  to  have  no  a6Uon  on  fulphurous  acid  gaa.  Phof- 
pnuretted  hydrogen^  on  the  contrary,  even  at  the  common 
tcmperature»  readily  decompoCei  thie  acid;  the  mixture 
lofes  its  ftate  of  elaftic  fluidity,  a  white  vapour  makca  itt  ap« 
pearance,  and  the  fides  of  the  veflel  are  lined  vrith  a  mixture 
of  fulphur  and  phofphorua.  SulphureUed  hydrogen  has  a 
fimilar  effed  to  phoiphuretted  hydrogen,  and  fulphur  18  pre- 
cipitated from  the  decompofition  both  of  the  acid  and  of 
the  inflammable  g^as. 

Chaccoal,  at  the  common  temperature,  imbibes .«  confi- 
derable  quantity  of  fulphurous  acid  gras,  but  appears  to 
produce  no  material  change  upon  it ;  at  a  red  heat,  however^ 
the  gas  is  decompofed,  fulphar  is  depofited,  and  fulphu- 
retted  hydrogen  is  produced ;  the  hydrogen,  doubtlefs,  ori- 
ginating from  the  water,  either  of  the  acid  gas  or  of  the 
charcou. 

.  With  camphor,  fulphurous  acid  combines  readily,  and 
the  refttlt  is  a  liquid,  tlie  properties  of  which  have  be«n  but 
little  inveftigated:  this  compound,  when  dropped  into 
water,  depoSts  affain  the  camphor,  which  appears  to  have 
undergone  fcarcely  any  alteration. 

Sulphuric  acid,  efpecially  at  a  low  temperature^  abforbs  a 
large  proportion  of  fulphurous  acid  gas  :  the  combination 
foon  becomes  folid,  and  in  this  ftate  it  has  but  little  odour ; 
but  if  a  portion  be  laid  on  a  piece  of  glafs,  aad  expofed  to 
th^  air,  it  prefently  reibkes  into  a  liquid*  at  the  fame  time 
diiieagaging,  with  a  very  vifible  e£Eervefccnce,  the  greateft 
part  of  the  fulphurous  gas.  Strone  and  colourleis  nitric 
acid,  by  being  impregnated  with  fulphurous  acid  gas,  ac- 
quires a  deep  orange  tmse,  and  nitrous  gas  is  difengaged ; 
tuK  fulphurous  being  at  tne  £une  time  converted  into  fulphu- 
ric  acid. 

Water,  when  faturated  with  fulphurous  gas,  forms  the 
liquid  fulphurous  add :  it  is  heft  prepared  in  a  Woulfe's  ajv 
paratus,  with  two  or  more  bottles,  ipto  the  firft  of  which 
Ihould  be  put  a  little  watec,  to  take  up  the  fulphuric  acid, 
with  which  the  gas  is  generally  more  or  lefs  mixed,  while  the 
purified  fulphurous  acid  is  abforbed  by  the  water  in  the  fe- 
cond  and  fucceeding  bottles.  This  liquid  acid  abforbs  oxy- 
gen from  the  air,  and  is  gradually  converted  into  fulphuric 
acid.  But  if  a  little  of  it  is  confined  in  a  glafs  tube,  her- 
metically fealed,  and  expofed  to  the  commoa  heat  of  a  fand- 
bath  for  a  few  weeks,  theinfide  of  the  tube  vrill  be  obferved 
to  be  lined  by  degrees  with  minute  cryftab  ;  after  a  time  the 
depofition  of  cryftals  virill  ceafe :  it  then  the  end  of  the 
tube  be  broken  off  under  mercury,  this  latter  fluid  will  rife 
IB  the  tube,  fliewing  that  a  portion  of  the  air  has  difappeared, 
and  the  refidue,  on  examination,  will  be  found  to  be  wholly 
deprived  of  oxygen  :  the  liquid,  which  was  pure  fulphurous 
acid,  will  be  converted,  for  the  molt  part,  into  fulphuric, 
and  the  cryftals  are  fulphilr.  Hence  it  appears,  that  by  the 
long  continuance  of  heat,  the  oxygen  of  the  liquid  ful- 
phurous acid  quits  one  part  of  its  ba&  in  order  to  form  iul- 
phuric  add  with  the  remainder. 

Sulphurous  acid  combines,  either  difefUy  or  by  com- 
pottiid  affinity,  with  the  different  falifiable  bafes,  form- 
ine  a  genus  of  falts,  which  have  obtained  the  name  of 

Thofe  metals  whofe  affinity  for  oxygen  is  weak>  as  lead, 
mercury,  and  copMr,  are  not  aded  upon  by  fulphurous 
acid.  Some  aaetallic  oxyda  fimply  combine  with  the  acid 
jpto  a  fulphate ;  others,  as  the  black  ozyd  of  manganefiB^ 
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give  out  a  poftioo  of  oxygen  to  the  acid,  oonvertisg  jttsb 
tally,  or  in  part,  to  fulphuric.  Hence  these  is  froSiced  i 
fulphate,  either  mixed  or  not  with  a  fulphitc, 

SULPHURWORT,  Meadow,  in  Airkukm,  the 
common  name  of  a  pbnt  of  the  grafs  kind,  often  met  with 
in  meadows  of  the  more  moift  defcription.  See  j^mw 
Fennel. 

SULPICIA,  in  B'Mgrgpby^  a  Roman  lady,  wife  of  0- 
lenus,  lived  in  the  reign  of  I)omitian,  and  diftinguiiiied  lier. 
felf  by  her  poetical  talents.  At  thedofeof  fomeedhiou 
of  Juvenal,  we  have  the  fragment  of  a  fatire  written  by  her, 
in  eafy  and  elegant  language,  againft  Domitiao,  vheo  k 
expelled  the  phik>fophers  from  Rome  ;  it  is  alfo  tobe  fosod 
in  the  <<  Poetce  Latini  Minores,"  Leyd.  173I1  andinlCA* 
taire's  «<  Corpus  Poetarum  Latin."  Her  poem  oo  coDJa* 
ffal  love,  addreffed  to  her  hufband,  and  pronouoced  by 
Sf  artial  in  one  of  his  epigrams  to  be  equally  ahafte  ud 
nervous,  is  ftill  more  celebrated.     Gen.  Biog. 

SULPICIUS-SEVERUS,   an  eccleflaftical  Inftocia 
and  prefbyter  of  the  fifth  centurv,  who  is  placed  by  Cave 
about  the  year  401,   and  who  is  fuppofed  to  have  dkd 
about  the  year  4ao.   He  was  a  native  of  Aquitain  in  Gaul 
educated  for  the  bar,  and  became  eminent  for  bis  eloquence. 
He  acquired  wealth  and  married.     After  the  death  of  hii 
wife,  he  took  orders,  and  devoted  himfelf  to  a  leligwtii 
hfe,  firft  under  the  difciphne  of  Phebadius,  bifliop  of  Ages, 
and  afterwards  under  that  of  St.  Martin,  bilhop  of  Torn. 
Paulinus,  bifliop  of  Nola,  with  whom  he  was  intisaate,  la&kiei 
honourable  mention  of  him  in  his  letten.     He  refided  fei 
fome  tiase  at  Tooloufe,  and  afterwards  at  Eaufe,  in  Qi&ik 
Narbonnenfis.     Gennadius  fays,  that  in  his  old  ^  he  «•■ 
braced  Pelagianifm ;  but  being  convinced  of  his  error,  fl» 
nifefted  his  repentance  by  perpetual  filence  afterwards :  that 
is,  as  fome  fuppofe,  by  vrriting  no  more  books.    It  appcan 
from  his  own  works,  as  well  as  from  the  tettimoDy  of  Je* 
rom,  that  he  imbibed  fome  of  the  notions  of  the  MiUeoariaai. 
Dupin  fays  that  he  was  very  credulous  with  regard  to  vi* 
radles ;  but  Tilkmont  beUevea  every  word.     It  is  recorded) 
much  to  his  praife,  that  he  was  adverfe  to  every  kindtff  per* 
fecution,  and  that  he  difapproved  the  interpoiitioD  of  laa* 
giftntes  in  the  province  ot  reli^on.     His  teftimony  to  tk 
books  of  the  New  Teflament  is  very  explicit,  and  he  cos- 
firms  manr  of  the  hiftorical  fads  recorded  in  them.  I&  g^ 
neral  divi&on  oi  the  facred  writings  is  into  the  lawi  the  pro- 
phets,  the  gofpels,   and  the  apottlea ; — ^the  law  and  tk 
apoftles  ;-^he  Old  and  New  Tefiament.     He  was  the  av- 
thor  of  many  works,  the  principal  of  which  is  his  ^  Sicred 
Hiftory,''  in  two  books,  written  in  a  neat  and  elegant  Lstio 
ttyle,  bearing  a  comparifon  with  that  of  tfee  beft  chioi 
writers,  and  containing  a  fununary  aocount  of  thesiunrf 
the  J^ws,  and  of  the  church,  from  the  be^inaiag  of  di 
world  to  the  confulfhip  of  Stilicho  and  Aurebant  A.D*^ 
This  hiftory,  after  the  period  of  the  evangelical  wittiagSi  istoo 
fiiort,  and  even  defedive ;  the  author  having  whoSy  oattttd 
the  rei^  of  the  emperor  Julian,  and,  aa  Dupin  faysi  hayiif 
committed  manr  faults  againft  the  truth  of  hiftory»  efnedaOf 
thejeeclefiafttcal.   He  has  alfo  given  an  account  m  St.Htft*i 
biihop  of  Tours,  and  three  letters  00  the  death  and  firtw> 
of  that  faint,  in  which  he  has  intennijMd  faUes  wtk  Ml 
curious  particulars.     His  moft  entertaiafaiff  work  is  one  w 
his  dialogues,  which  relates  the  mode  of  life  of  the  caiin 
monks,  and  affords  an  inltruAive  delinentioa  of  tkelifttw 
monachifm  at  that  period.     Some  eptflJea  to  his  fiftcrasd 
other  perfons  are  alfo  preferred*    His  vrorks  have  beta  fc^ 
rai  times  republiflied.     The  heft  editiooa  are  thofe  of  U 
Ckrc,  LipU  1709,  8vo.  and  of  Hieroo*  a  PMo>Vcni* 

4to.  a  vols*  I74i»  1754.    Dupin.     lourdoer.  ^ 
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SULS,  in  Geography^  a  river  of  SpaiD,  in  Valeneia»  whick 
rans  into  the  Xucar. 

SULTAN,  or  Soldan,  a  title  or  appellation  given  to 
the  emperor  of  the  Turks. 

Baron  de  Tott  fays  that  it  is  a  title  given  to  tihe  Ottoman 
princesy  bom  while  their  fathers  were  in  poiTeffion  of  the 
throne,  and  to  thofe  of  the  Gingnifiau  family.  It  is  be- 
ftowedy  he  fays^  on  him  who  enjovs  the  right  of  fucceffion  ; 
and  thi8»  by  the  Turkifli  law,  belongs  to  the  eldeft  of  the 
family,  bom  while  the  father  poflelfet  the  throne.  But  the 
b^ron  is  certainly  miftaken  when  he  afiirms,  that  in  Turkey 
or  Tartary  the  title  fultan  conveys  no  idea  of  fovereign  au- 
thority. The  legend  on  the  coin  of  the  Turkifli  emperorSf 
which  begins  with  thefe  words  **  Soultan  el  Berein^''  fove- 
reign of  the  earth,  evinces  the  contrary. 
'  It  had  its  rife  under  Mahmoud«  fon  of  Sebeteghin,  the 
firft  emperor  of  the  dynafty  of  the  Gaznevides,  toward  the 
clofe  of  the  fourth  century  of  the  era  of  the  Hegira :  when 
that  prince  foingf  o  Segeftan  to  reduce  Kalaf,  governor  of  that 
province,  who  attested  the  fovereignty ;  KwuF  was  no  fooner 
advertifed  of  his  comine,  than  he  went  out  to  meet  him,  de* 
livered  the  keys  of  his  fortrefs,  and  owned  him  hit  fultan ; 
that  isi  his  lord  or  commander.  The  title  pleafed  Mafamoud 
fo  well,  that  he  affumed  it  ever  afterwards ;  and  from  him 
it  paiTed  to  his  defcendants,  and  to  other  Mahometan 
princes. 

Vattier  will  have  the  word  Turkiih,  and  to  fignifv  king 
of  Idng^  $  adding,  that  it  was  firft  given  the  Turkim 
princes  Anffrolipex  and  Mafgud,  about  the  year  1055 : 
others  vrill  have  it  oriflrinally  Periian»  alleging^t  in  proef 
of  it,  an  ancient  medal  of  Cofroe ;  others  derive  it  from 
Joldamuf  quafifolm  domtnus  ;  others  from  the  Hebrew  {3*7(2^ t 
^baiatf  to  rultf  reign. 

In  the  Roman  ceremonial,  we  alfo  find  mention  made  of 
«  foldan,  or  marflial,  who  is  to  attend  the  pope  when  he 
marches  in  ftate.     He  is  alfo  to  apprehend  malefaAors. 

Sultans*  Epocba  tf  the.     See  GelaUan  Epocha. 

Sultan  Fiower,  Cyanus,  in  Botany^  a  fpecies  of  Centau-* 
rea  ;  which  fee. 

SxnsTA^'Schertffi     See  Scherif. 

SULTANA,  the  wife  of  a  fultan. 

Travellers,  it  is  obferved,  have  improperly  called  fultaaas 
the  wives  of  the  grand  fignior ;  as  this  name  is  given  in  Tur- 
key only  to  the  princefles  of  the  blood,  daughters  of  a  fultan, 
or  to  the  mother  of  him  who  occupies  the  throne.  The 
daughters  of  the  fultanas  no  longer  bear  any  other  name  but 
that  of  **  Kanoum-fultana."  The  grand  figmior,  either 
from  pride  or  political  motives,  muft  not  marry  like  his  fub- 
jedts ;  he  thinks  himfelf  too  much  exalted  above  the  reft  of 
mankind  to  involve  himfelf  with  a  woman  by  the  ties  of 
inarriaffe,  and  place  her,  in  fome  raeafure,  in  the  fame  rank 
as  himfelf.  He  has  an  indeterminate  number  of  female  Haves 
deftined  to  his  pleafuret,  and  to  give  him  fuccefibrs.  But 
among  this  great  number,  feven  of  them  only,  after  baring 
enjoyed  more  or  lefs  the  favours  of  the  fultan,  are  raifed  to 
a  rank  above  the  others  $  they  become  his  favourites ;  they 
participate  moft,  commonly  m  his  pleafures ;  and  fometimes 
acquire  no  fmall  deme  of  influence  over  public  affairs. 
They  are  dif^inguiihed  by  the  name  of  *«  E^adaun.'*  The 
flave  who  becomes  the  mother  of  a  boy,  or  the  favourite 
fultana,  is  called  *<  Hhafeki-fuhana,''  u  e.  private  fultana. 

iSte  AsEKi.)  She  has  a  houfe  and  flaves  \  (he  obtains  a 
iftinguifl^d  rank ;  fhe  is  treated  -with  the  mateft  rdjped  \ 
Ihe  enjoys  a  fort  of  liberty  in  the  interior  of  the  harem :  and 
in  a  word,  ihe  approaches  the  fultan  as  oflen  as  (he  wiflies, 
and  is  reckoned  the  eooperor's  chief  wife,  if  this  term  may 
be  ufed. 
Vol.  XXXIV. 
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Slie  is  likewife  allowed  a  large  revenue,  and  Acknowledged 
in  the  feraglioas  queen,  by  eiwry  expreifion  of  duty  and  re* 
fpe^.  The  other  women  (though  they^  may  have  iflue)  are 
not  called  queens  \  but  they  are  called  fultanas,  be^^aufb 
they  have  had  carnal  commerce  with  the  king  ;  but  fhe  only 
is  honoured  with  the  title  of  queen,  who  is  the  mother  of 
the  firft  begotten  fon,  heir  to  the  empire.  If  this  fon  fhould 
die,  the  mother  returns  among  the  <<  Kadauns,*'  if  fhe  be 
not  fent  to  the  old  feragtio,  c2Ued  **  £fld-ferai,''  conftm^- 
ed  by  Mahomet  II.  (See  Sbraglio.)  If  another  of  the 
fultanas  fhould  have  a  fecond  ion ;  then  her  fon  being  to  fuc* 
ceed  the  deceafed  heir,  fhe  is  immediately  made  queen,  and 
the  former  (hall  remain  a  fultana  only,  and  be  deprived  of 
her  revenue  and  royalty :  and  thus  the  title  of  queen  is  trans* 
ferred  from  one  fultana  to  another,  by  virtue  of  the  fon*s 
fuccefEon. 

The  mother  of  the  new  fultan,  or  reigning  emperor, 
called  <<  Validai  or  Valeda  fultana,''  has  her  liberty,  a  palace, 
and  revenues.    Greaves*s  Works,  vol.  ii..  p.  638,  Ace. 
«   For  an  account  of  the  condition  and  tre^itmeht  of  thofe 
flaves   that    are  not  feleAed  among  the  favourites,   fee 

OnALITES.! 

Sultana  alfo  denotes  a  ftrong  Turkifh  veffel  of  war. 

SULTANABAD,  in  Gfgrt^j  an  old  city ^fPerfia, 
in  Khoraflan.    See  Tarshish. 

Sultanabad,  a  cnrcar  of  Bengal,  bounded  on  -the  N* 
by  Rajemal  and  Awmore,  on  the  £.  by  Raujeihy,  on  the 
S.  by  Birboom,  and  on  the  W*  brBirboom  and  Hendona ; 
about  2^  miles  long,  and  x8  broad; 

Sultanabad,  a  large  town  of  Perfia,  in  the  province  of 
Kerman,  fituated  at  the  foot  of  a  pafs  on  die  banks  of  a 
fine  river,  and  furrounded  with  gafdens  and  cultivated  lands. 
In  its  vicinity  grows  a  tree,  which  produces  a  fruit,  re- 
fembling  in  flavour  the  quince,  bnt  in  appearance  the  coffee- 
berry* 

SULTANGUNOE,  a  town  of  Bengal ;  14  miles  W. 
of  Boglipour.— Alfo,  a  town  of  Hindooftan,  in  Oude; 
40  miles  W.  of  Lucknow. 

SULTAN-HISAR,  a  town  of  Afiatic  TuriLey,in  Na* 
tolia,  once  a  flrong  plaoe^  built  on  the  fcite  of  the  ancient 
Tralles  j  taken  in  1403  by  Timur  Bee ;  53  miles  S.E.  of 
Milets.    N.  kt.  yf  51'.    E.  lonjr,  ag^  aC 

SULTANI.    SeeBuoRB. 

SULTANIA,  or  Sultakba,  an  old  dty  of  Perfia,  in 
the  prorince  of  Irak,  faid  to  have  been  built  in  the  13th 
century,  on  the  ruins  of  the  ancient  Tigranocerta  \  the  refi*  « 
denoe  of  many  of  the  Perfian  kinn,  and  one  of  the  largefl 
cities  of  Afia.  It  was  taken  and  pilbged  by  Timur  iSec, 
who  neverthelefs  fufiered  the  edifices  confecrated  to  religiofl 
to  renaain.  It  is  fituated  in  a  pleafant  and  fertile  plain,^ere 
the  king  ufually  encamps  during  the  funomer  months,  ia 
order  to  avoid  the  hot  and  unhealthy  climate'  of  Tekaum. 
This  city,  which  is  70  miles  firom  Cafween,  and  100  from 
Meanna,  was  the  capital  of  the  defoendants  of  Holaku ; 
but  is  now  an  entire  mafs  of  ruins ;  occupi^  by  about  20 
poor  families,  who  live  in  wretched  hovdis,  in  the  vicinity  of 
the  tomb  of  fultaun  Hodabunda,  the  founder.  This  is  a 
larflre  and  beautiful  flruaure,  built  of  brick,  and  covered 
with  a  cupola,  ninety  feet  high,  that  would  do  honour  to 
the  moft  fcientific  architect  in  Europe.  The  latitude  of 
Sultanea  was  afcertained  by  (everal  obfervations^  whilft  the 
miffion  vras  encamped  with  the  king  in  June  I'Sio.  The 
mean  of  thefe  obfervations  was  36®  32'  N.  The  longitude 
is  faid  to  be  48^  26'.  E. 

SuLTAK£A,  or  Twrkt/h  Supun.     See  Sbquik* 

SULTANPOUR,  in  Geograpbyy  a  town  of  Hindoo* 
flan,  in  the  country  of  Lahore ;  61  miles  S«E.  of  Lahore. 

3  T  N.  lat. 
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Hind^oftan,  in  OiKle ;  50  miles  N.  ot  AUrfwfaaH,     N*  Ivtt 
ad^'iS'.    E.  long.  Ss^"  34'. 

SULTEi  or  Sui«zb»  a  town  of  Mecklenburg,  conUin- 
ing  ibine  fak-workt  and  boiUng-houfec ;  23  miuea  £.  of 
Koftock.    N.  bt.  54^  8'.    £.  long.  1 2^  40'. 

SULTZ9  a  town  of  Franee,  in  the  department  of  the 
Upper  Rhiaet  with  a  medicinal  fpring;  la  miles  S.S.W. 
of  Colmar««^AUb,  a  river  which  ri&s  in  the  county  of  Cil^ 
lejs  and  tons  into  the  river  Save,  7  milet  £.  of  Rein, 

SvLTZt  or  Suht.    See  Sulz. 

SULTZBACH,  a  town  of  France,  in  the  department 
of  the  Upper  Rhine ;  (  miles  S.W.  of  Cdmar. — ^Alfo,  a 
town  of  the  duchy  of  Wurzburg;  9  miles  S.E.  of  Lau- 
nngsB* 

SULTZBUR6,  a  town  of  the  duchy  of  Baden,  cele- 
brated for  its  wine ;  20  miles  N.N.E.  of  Bile. 

8ULTZDORF,  a  town  of  the  docYiy  of  Wurzburg ; 
4  milet  S.E.  of  KonigfliofiBn  in  der  Grabfeld. 

SULTZHEIM,  a  town  of  the  duchy  of  Wurzburg ; 
2  miles  N.N.W.  of  Gerolzhohn. 

SULTZMATT,  a  town  of  Fraoce,  in  the  department 
of  the  Upper  Rhine ;  9  miles  S* W.  of  Colmar. 

SULUKEN,  a  river  of  European  Turkey,  which  runs 
into  the  Rent,  6  nriles  S.  of  Ifakova. 

SULZ,  a  town  of  Germany,  in  the  margravate  of  An« 
fjpach,  on  a  river  of  the  fame  name ;  la  miles  W.  of  An« 
fpach»«*'AIfo,  a  river  of  Bavaria,  which  runs  into  the  Alt- 
muhl,  near  B^rngrien. — ^Al£o,  a  river  of  Anfpacb,  which 
runs  into  the  Wemitz  at  Waflertrudingen. — ^Alfo,  a  river  of 
Hefle,  which  runs  into  the  Fuida,  two  miles  N.  of  Hirs- 
£dd.*—Alfo,  a  town  of  Wirtemberg,  near  the  Neckar, 
with  ample  falt-works  ;  12  miles  N.  of  Rothweil.  N.  lat. 
48**  18'.     E.  long.  8*  40^. 

3ULZA,a  town  of  Saxonv,  in  the  principality  of  Wei- 
mar, on  the  river  Ilm,  near  wnich  are  tome  filver^mines  be- 
longing to  the  prince  of  Saxe-Coburg ;  14  miles  N.E.  of 
Weimar.    N*  lat.  5 1^  6'.    E.  long.  1 1**  42'. 

SULZANO,  a  town  of  Italy,  in  the  department  of  the 
Mclaf  12  miles  N*N.W-  of  Brefeia. 
^  SULZBACH,  an  imperial  villa^  of  Germany,  in  the 
circle  of  the  Lower  Rhine,  given  in  1802,  among  the  in- 
demnities to  the  prince  of  Naflau  Uiii^;eD.«— Alfo,  a  town 
of  Germany,  in  the  lordfhip  of  Limburg ;  5  miles  E.S.E* 
of  Gaildorf.-«-Alfo,  a  river  of  Wurtemburg,  which  runs 
into  the  Kirfch,  near  Denkendorf.-^^Alfb,  a  town  of  Ba* 
varia,  and  capital  of  a  principality  to  which  it  gives  name, 
nnited  with  Nettburg*  It  contains  churches  for  the  Lu- 
therans and  Roman  Catholics,  and  about  500  houfes.  In 
the  iMighbourfaood  is  an  iron-mine.  The  tax  to  the  cham- 
ber of  Wetzlar  was  48  rix^doUars  51  krentzers ;  48  miles 
N.N.E.  of  IngKdftadt.  N.  lat.  491^  30'.  E.  long.  1 1""  45'. 
— «AUb,  a  town  of  France,  in  the  department  of  Mont 
Tonnerre  $  3  miles  N.  W.  of  Lautereck. 
.  SULZBURG,  a  town  of  Bavaria,  lately  belonging  to 
the  abbey  of  Kempten ;  6  miles  S.  of  Kempten.    N.  lat. 

47°  5^'-     E.  long.  7° 47'. 

Sui.ZB(7li6»  OieTf  •  town  and  citadel  of  Bavaria,  and  ca- 
pital of  a  lordflup  to  which  it  gives  name,  united  with  Pyr. 
baum ;  29  miles  W.N.W.  of  Ratifi>on.  N.  lat.  49"^  8'. 
E.  long.  11^  2d. 

SULZER,  John-Georgje,  in  Biograffyf  was  bom  in 
1720  at  Wintertber,  in  the  canton  of  Zurich,  and  being  the 
youngeft  of  twenty-five  diildren,  and  having  loft  both  his 
parents  in  the  lisme  day  in  the  year  17341  hia  patrimony  was 
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fcarotly  fufficieat  for  defraying  the  expence  of  his  education. 
In  1736,  however,  he  was  fent  to  the  gymnafiam  of  Zu- 
rich, where  he  was  principally  indebted  for  snftrufkion  to 
John  Gefner,  and  alfo  to  Bodmer   and  Breitingsr,  who 
formed  and  4ireded  his  tafte.     At  this  time  his  attentioB 
was  divided  between  the  ftudy  of  the  Hebrew  language» 
WolPs  philofophy,  and  the  fyftem  of  Linnxus.    In  1739 
he  was  licenfed  to  preach  by  the  fyood  of  Zurich.    Ha 
firft  publication  was  entitled  **  Moral  Coniidenitions  on  the 
Works  of  Nature ;''  and  his  account  of  a  tour  which  he 
made  in  174a  into  the  neighbouring  part  of  the  Alpi  wu 
printed.     In  1745  he  vifited  Berlin,  and  there  gained  the 
friendfliip  of  Euler  and  Maupertuis ;  but  during  his  pr^ 
vbus  refidence  at  Magdeburg  he  edited  a  tranflation  of 
"  Scheuchzer's  Itinera  Alpina,'*  and  wrote  his  "  Treatifcon 
the  Education  and  Inftruftion  of  Youth/'    Oa  the  re. 
commendation  of  Sack  and  Euler  of  Berlin,  he  was  ap« 
pointed  pro&ii'or  of  mathematics  in  the  Joachimfthal  cm- 
kge  at  Berlin.     Having  obtained  leave  from  the  king  is 
1750  to  vilit  Switzerland,  he  married  a  lady  to  whom  he 
had  formed  an  attachment  at  Magdeburg.   He  then  accom- 
panied Klopftock  to  Zurich,  and  on  hie  return  to  Berlin  in 
the  fame  year,  he  was  made  a  member  of  the  Royal  Academj 
of  Sciences,  to  the  philofophical  clafs  of  which  he  cootn- 
buted  various  pfychological  effays,  which  were  afterwards 
tranflated  into  German,  and  publKhed  in  a  fcparate  Tokne. 
In  the  year  1760  he  had  the  misfortune  to  lofe  his  wifeiaiter 
which  event  he  never  entirely  recovered  his  ftrength  and 
fpirits.     In  order  to  diflipate  his  grief,  he  was  allowed,  in 
1762,10  revifjt  his  native  country,  where  he  employed  hi» 
time  in  completing  hia  **  Theory  of  the  Fine  Arts."   In 
1763,  on  his  return  to  Berlin,  he  obtained  the  king's  coo- 
fen  t  to  refign  his  profcflbrial  chair,  and  refolved  }0TeiK 
with  his  two  daughters,  not  yet  of  age,  to  the  vicinity  of 
Zurich,  and  there  calmly  to  wait  the  approach  of  death. 
But  the  king  retained  him  at  Berlin,  and  granted  him  a 
penfion,  vrith  a  profeffor's  chair  in  the  Knights'  academy, 
then  newly  eftabliftied.     He  alfo  granted  him  a  piece  ot 
ground  on  the  banks  of  the  Spree,  near  the  city,  where  he 
might  ereA  a  houfe,  and  amufe  himfelf  with  gardening,  of 
which  he  was  exceedingly  fond.     In  this  fpot  he  fpest  the 
happieft  period  of  his  life,  from  the  year  1765  till  his  dcittu 
His  employment,  befides  that  of  writinc,  was  the  fuperin- 
tendance  and  occaiional  infpedion  of  fchools  and  gymoafis 
in  the  king's  dominions.     In  1768  he  publiihed,  fortbeufc 
of  fchools,  "  Eaercifes  to  excite  Attention  and  Refle&ioD,' 
and  "  Obfervations  on  the  reciprocal  Influence  of  Reafonoo 
Language,  and  of  Language  on   Reafon.''     In  the  next 
year  he  committed  to  the  prefs  his  excellent  "  Di^ionary  w 
the  Fine  Arts  :''  the  firft  part  of  this  work  appeared  m 
177 1 .  In  the  fame  year  Sulzer  made  an  attempt  in  draoauc 
writing,  and  prepared  Mercier's  "  Deferter"  for  the  BerUn 
theatre :  he  alfo  endeavoured  to  convert  Shakfpeare's  "  Cyjo- 
beline"  into  a  regular  piece  for  the  fame  purpofe ;  but  hil 
talents  did  not  appear  fuited  to  this  kind  of  compofitio"' 
In  1 77 1  he  was  invited  by  the  duke  of  Courland  to  Miti% 
to  eftablifli  a  new  gymnaiium,  which  propofal  his  bad  heauh 
obliged  him  to  decline,  though  he  drew  up  the  plan  ofthtf 
feminary,  and  made  efforts  for  procitring  able  profeflbrt* 
In  1772  the  ftate  of  his  health  prevented  the  difchargew 
his  profeffional  duty  in  the  military  fchool.     In  order  tP 
obtain  relief  in  lus  malady,  he  undertook,  by  the  advice  « 
Hallcr,  a  tour  to  Nice,  an  interefting  journal  of  which  has 
been  printed.     In  the  courii^  of  this  journey  he  received  t» 
ka  proof  of  tfae  dkeem  of  his  fovereign,  in  the  intdJ^ 
gence  that  he  vras  appointed  direftor  of  the  philoibpwi 
clafs  of  the  academy.    The  mild  climate  of  Italy  proi«» 
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Ml  £ivoilnbie ;  but  ia  the  autumn  of  177$  lut  eomplaintt 
increafed ;  and  in  1 7779  after  liis  return,  he  had  an  inter- 
fiew  with  the.  king*  On  the  day  before  hit  death  he  was 
very cheerfuU  and  converied  freely  with  his  friends;  and 
when  one  of  them  faid  that  he  hoped  to  fee  him  ^gam^  he 
repUedy  with  nmch  compofure ;  '*  Yes,  I  hope  To  too  a 
witlMut  this  hope*  life  would  be  a  miferable  dream/'  He 
expiiedy  at  if  falling  afleep,  in  the  month  of  February  j  779. 
Gen.  Biog* 

SULZFELDy  in  Gagrepby^  a  town  of  the  duchy  of 
Worxburg;  smilet8.&«W.  of  Kitzingen.    N.  lat.  49°  43'« 

£.  long.  9^  52'* 

SULZHEIM,  a  town  of  the  duchy  of  Wuraburg;  7 
miles  S.£*  of  Schweinfurt. 

SUMy  SuMMA)  in  Mattemaficsf  fignifies  the  quantity 
liat  artfet  from  the  addition  of  two  or  more  magnitudes^ 
BumberSf  or  quantttiesy  togetlier» 

This  is  fometimes  called  the  n^gr^me  $  and*  in  algebrm  it 
is  fometimes  denoted  by  the  letter  Zt  which  ftaads  tor  s«ina 
ctfignmf  and  ibmetimes  by  the  letter  S. 

SvM  9f  tm  EfmOmh  '^  when  the  abfolute  number  being 
brou^t  o?er  to  the  other  fide,  with  a  eontrary  fign,  tb 
whde  becomes  equal  to  o  s  this  Defcartes  calls  theyirsi  0/ 
Hfe  efmUt&m  propofed* 

SUMA,  a  name  given  by  fome  of  the  chemical  writers 
to  tartar. 

SUMACH,  in  Betany*    See  Rut/s. 

The  ancients  ufed  fumach,  inftead  of  fait,  for  feafoning 
their  meat :  i^ience  the  Latins  call  the  tree  rMu  (dffimiormn  4 
and  from  its  ufe  in  dreffing  of  leather,  it  has  been  called 


Sumach,  Myrth-kaved.    SeeCoRiARiA* 

SUNfADA*  in  Gi^i^fy,  ».  town  of  Switzerland,  in 
Abe  Upper  Engadine ;  8  miles  S.  W.  of  Zulz. 

SUMAG A,  a  town  of  Italy,  in  the  Friuli ;  3  miles 
W.  of  Concordia. 

SUMAGE,  SuMAOiUM,  or  Smm^ghnh  in  our  OU 
WriUrtf  toll  for  carriage  on  horfeback*  **  Pro  uno  equo 
portante  fununagium  per  dimidium  aan.  obolum*'*  Chart. 
de  Foreft.  c.  14. 

SUMAN,  in  Geogn^ty^  a  town  of  Hindooftaa,  in  the 
Dooab  ;  10  miles  N.N.E.  of  Etaya. 

SUl^fANYSTOWN,  a  vflkge  of  PennfylTania,  m 
Montgomery  county ;  37  miles  N.W*  by  N.  from  Phila- 
delphtt. 

8UMARA,  a  mountain  of  Arabia,  in  Yemen  $  6  miles 
S.W.  of  Jerim. 

StiMARA^  in  Muficf  a  fort  of  flute  with  two  pipes,  one 
of  which,  the  fliorter,  is  ufed  for  playing  airs,  and  the 
longer,  in  a  continued  bafs ;  joft  like  the  long  pipe  in  the 
Bulgarian  bagpipe*  In  Eeypt  thcT*  have  a  bagpipe, 
called  **  Sumara  el  Kurbe ;"  but  this  is  not  equal  to  the 
Bulgarian  bagpipe^  which  affords  the  fineft  mufic  ever  heard 
by  Hiebtifar  in  Turkey. 

""JMAS,  in  Gtoffraphy  a  town  of  New  Mexico ;.  390 
S.S.E.  of  Santa  Fe.    N.  lat.  io""  50^.    W.  long. 

•<'36'. 

JUMA8INTA,  a  town  of  Mexico,  in  the  province  of 
Tabofco,  on  a  river  of  the  fame  name;  1x5  miles  S.  of 
Campeachy*— Alfo,  a  river  of  Mexico,  which  rifes  about 
so  nules  S«  of  Zacatula,  in  the  province  of-  Chiapa,  and 
nxaa  into  thebay  of  Campeachy,  N.  lat*  18^  ao^.  W.long. 
99^  40'. 

SUMATI,  in  HmJ^  MythoUgy^  is  the  name  of  a  beau^ 
tjfiil  damfel,  efpoofed  by  Sagara ;  the  latter  beinff,  like  Sa* 
moAra,  a  peitomfieatbn  of  the  fea.  She  is  iableato  be  the 
fiftcr  1^  Sopena,  the  animal  half  eagle  half  masyon  which 
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the  god  Viflmu  rides.  A  moftextravarait  legend,  in  which, 
perhaps,  is  buried  fome  hiftorical  or  phyficaffadi  is  related 
of  this  damfel  in  the  Ramayana,  and  in  other  Hindoo  vene- 
rated  books.  Being  idiildlefs,  fhe  and  her  hufband  engaged, 
as  is  ufual,  in  a  courfe  of  facred  aufterities,  aiid  was  re- 
warded by  a  choice  given  her  by  the  gods,  of  having  one 
fon  or  fixty  thoufand  fons.  She  preferred  the  latter,  and 
brought  forth  a  gourd  {cucuMta  lagenaria)^  whence  ifTued 
that  number  of  mue  childreni  who  were  carehilly  brought  up 
by  their  nurfes  in  jars  of  butter.  This  will  fuffice  as  to  the 
monfkrous  legends  of  Hindoo  romance.  Something  farther 
of  this  ftory,  on  which  hinges  a  great  deal  of  incident,  pro- 
bably hiftorical,  highly  embellifli^  by  poetical  exub^ance, 
is  noticed  under  our  article  Supbrna. 

,  SUMATRA,  in  Geegr^h,  an  ifland  in  the  Eaft  Indian 
fea,  the  moft  wefterlr  of  thole  denominated  Sunda  iflands, 
and  conftitutmg,  on  tnat  fide,  the  boundary  of  the  Eaftem 
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orough,  on  the  point  of  land  called  <<  Oojong 
Carrang,''  in  S.  Ut.  3^^  46^,  the  only  place  whofe  latitude  has 
been  determined  by  aftusJ  obiervation,  is  found  to  lie  102^ 
£k  of  Greenwich ;  but  the  fituation  of  Acheen  Head  is  alfo 
nretty  accurately  fixed  by  computation  at  95^  34' ;  and  the 
longitudes  in  the  ftraits  of  Sunda  are  vrell  aicertained  by  the 
fliort  runs  from  Batavia,  which  city  has  the  advantage  of 
an  obfervatory.  Sumatra  lies  expofed  on  the  S.  W.  fide  to 
the  Great  Indian  ocean ;  the  N.  point  ilretches  into  the  bay 
of  Beneal ;  to  the  N.E.  it  is  divided  from  the  Malays  pe- 
ninfula  by  ^he  ftraiu  of  Malacca ;  to  the  £.  by  the  itraits 
of  Banca,  from  the  ifiand  of  that  name ;  to  the  S.£.  by 
the  commencement  of  the  Chinefe  feas ;  and  on  the  S.  it  is 
bounded  by  the  ftraits  of  Sunda,  which  feparate  it  from  the 
ifland  of  Java. 

Some  traditions  report  that  Sumatra  was  anciently  a  part 
of  the  continent  of  Afia.    John  De  Barros  fpeaks  of  it  as 
the  Aurea  Cherfonefus  of  the  ancients,  conceiving  it  to  be 
a  continuation  of  the  continent;  and  another  writer  de* 
fcribes  the  ftraits  of  Malacca  as  a  hrge  river.    This  large 
ifland  feems  to  have  been  utterly  unknown  to  the  Greek  or 
Roman  geographers,  whofe  dilcoveries,  or  rather  conjec- 
tures, extended  no  farther  than  Ceylon,  which  was  pro* 
bably  their  «  Taprobane.»'    The  idea  that  Sumatra  was 
the  country  of  Solomon's  Ophir^  is  too  vague  to  merit  dif- 
cuffion.     (See  Ophir.)     The  Aiab  travelers,  who,  about 
the  year  1 173,  penetrated  mto  India  and  China,  mention  an 
ifland,  which  they  call  <<  Ramni,*'  vrith  which  the  fituation 
and  produSions  of  Sumatra  tolerably  coincide.     Marco 
Paolo,  whofe  writings  pubhfhed  in  12691  though  condemned 
as  fabulous,  bear  many  fignatures  of  authenticity,  defcribes 
an  ifland  called  «  Java  Minor,"  which  was  probably  Su. 
matra.    The  name  of  Sumatra,  the  orthography  of  which 
is  various,  is  of  unafcertained  etymology.     The  appellation 
Samander,  given  to  this  ifland,  has  fome  re&mblance  to  Su- 
matra ;  but  the  Nubian  geographer,  E^Kfli,  defcribes  it  aa 
lymg  near  to  the  river  Ganges.     M.  d* Anville  is  confident, 
that  the  «<  Jabadii  infula''  of  Ptolemy  is  Sumatra,  though 
ufually  fuppofed  to  reprefent  Java.    The  commentators  o£ 
Arrian  aflert  that  this  is  the  ifl^d  meant  by  the  «  InfuU 
Simundi,''  or  «  Pahefimundi,"  of  that  writer,  in  his  "  Peri, 
plus  Maris  Erytbr«i.»»     A  friar  named  Odoricus,   who 
in  1 33 1  vifited  fome  of  the  Indian  iflands,  fpeaks  of  Java 
and  "  Symolta,''  which  perhaps  may  fuggeft  the  true  ety- 
mology of  Sumatra.    Rdand  thinks,  that  Sumatra  owes  its 
name  to  «  Samadra,"  fuppofed  by' him  to  fignify,  in  the 
language  of  the  country,  «  majrna  tpnnica,"  from  the  large 
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ants  which  abound  in  that  country ;  but  ad  there  is  no  re- 
markable hiU  that  bears  the  appellation  which  he  mentions, 
this  etymology  is  not  probably  cnrre^.  The  name»  whatever 
be  its  origin,  feems  to  have  been  acquired  by  the  Pertugueze 
on  the  coafl  of  Malabar,  where  they  made  their  firft  efta- 
blifhments,  and  obtained  a  knowledge  of  the  more  eailem 
countries. 

Sumatra,  according  to  Mr.  Marfden's  ftatement,  is  one 
of  the  largeft  iflands  in  the  world  ;  refemblinfir  Great  Britain 
more  perhaps  in  fize  than  in  (hape,  though,  uke  Great  Bri- 
tain, it  is  broadeft  at  the  fouthem  extremity,  and  narrows 
gradually  towards  the  north*  A  chain  of  mountains  runs 
through  its  whole  extent,  in  fome  parts  double,  and  in 
others  treble ;  but  fituated,  in  general,  more  to  the  weftem 
than  theoppofite  coaft,  and  being  on  the  former  feldom  fo 
much  as  20  miles  from  the  Tea.  The  height  of  thefe  moun- 
tains, though  very  great,  is  not  fufficient  to  allow  their 
being  covered  with  fnow,  during  any  part  of  the  yekr, 
which  is  the  cafe  with  thofe  of  South  America,  between  the 
tropics.  (See  Ophir.)  Between  the  ridges  of  thefe 
mountains  are  extenfive  plains,  elevated,  however,  confider- 
ably  above  the  furface  of  the  maritime  coafts,  where  the  air 
is  coul,  and  affording  the  moil  eligible  fituation  for  inha- 
bitants, who  are  here  the  moft  numerous,  and  foots  the 
moft  cleared  of  woods,  which  in  other  parts  of  the  ifland 
cover  the  hills  and  plains  with  a  perpetual  (hade.  Here  are 
alfo  many  large  and  beautiful  lakes,  that  extend  at  intervals 
through  the  whole  country,  forming  a  communication  be- 
tween the  different  parts,  and  fupplying  raoft  of  the  large 
'  rivers,  thofe  efpecisuly  that  difcharge  themfelves  to  the  eaR- 
ward.  Waterfalls  and  cafcades  are  alfo  not  mncommon. 
The  country  is  every  where  well  watered,  and  abounds 
with  fprings ;  and  on  the  weftem  coaft  the  rivers  are  in- 
numerable, but  too  fmall  and  rapid  for  the  purpofes  of  navi- 
gation. The  heat  of  the  air  is  lefs  intenfe  than  might  be 
expefted,  in  a  country  occupying  the  middle  of  the  torrid 
zone ;  the  thermometer,  at  the  moft  fultry  hour,  or  about 
two  in  the  afternoon,  generally  fiuftuating  between  82  and 
85  degrees.  At  fun-rife  it  is  ufually  as  low  as  70 ;  but  the 
finifation  of  cold  is  much  more  perceivable  than  fuch  a  tem- 
perature would  feem  to  indicate.  Inland,  as  the  country 
afcends,  the  degree  of  heat  decreafes  rapidly,  requires  the 
warmth  of  fires,  and  checks  the  vegetation  of  the  cocoa-nut 
tree.  The  temperature  of  this  ifland  is  not  unreafonably 
afcribed  to  its  narrow  form.  Froft,  fnow,  and  hail,  are 
totally  unknown  to  the  inhabitants.  The  atmofphere,  how- 
ever, is  in  common  more  cloudy  than  that  of  Europe ;  and 
between  the  hills,  a  fog,  called  "  caboot"  by  the  natives, 
is  denfe  to  a  furprtfing  degree :  it  rifes  in  the  morning,  and 
is  feldom  difperfed  till  about  three  hours  after  fun-rife. 
The  water-fpout  is  a  phenomenon  that  frequently  occurs ; 
and  thunder  and  lightning  are  very  conunon  ;  and  during  the 
north-weft  monfoon,  the  explofions  are  extremely  violent. 
On  the  weft  coaft  of  Sumatra,  the  fouth-eaft  monfoon,  or 
'dry  feafon,  begins  about  May,  and  flackens  in  September  $ 
tke  north-weft  monfoon  begins  about  November,  and  the 
profufe  rains  ceafe  about  March.  The  monfoons,  for  the 
moft  part,  commence  and  fubfide  gradually  there;  the 
months  of  April  and  May,  O^ober  and  November,  gene- 
rally affording  weather  and  winds  variable  and  uncertain. 
The  foil  of  Sumatra  may  be  reprefented  generally  as  a  ftiff*, 
reddiih  clay,  covered  with  a  ftratum  or  layer  of  black 
mould,  of  no  confiderable  depth.  Its  population  being 
thin,  it  happens  that  at  leaft  three  parts  in  four  of  the  iflan£ 
and  towards  the  fouth  a  much  greater  proportion,  remains 
an  imperrious  foreft.  Along  the  vireftem  coaft  fwamps 
abound,  and  have  a  confiderable  extent,  and  furround  fpota 
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of  land,  which  become  fo  many  iflands  and  peninfubg,  of 
Various  elevation.  This  unevennefs  of  furtace  bas  been 
afcribed  to  various  caufes ;  but  Mr.  Marfden  iocliim  to 
trace  its  origin  to  the  fprings  of  water  with  which  thefe  pans 
of  the  ifland  abound,  and  which  are  themfelves  owing  tt 
the  loftinefs  of  the  ranges  of  mountains  that  occupy  the  in- 
terior country,  and  interrupt  and  colled  the  floating  vapoan. 
The  earth  is  rich  is  mineral  and  foffile  produ6tion8.  It  af- 
fords, even  in  its  prefent  exhaufted  ilate,  a  confiieraible 
<^uantity  of  gold,  copper-mines  of  very  rich  ore,  iron-ore, 
tm,  fulphur,  faltpetre,  coal,  and  rocuL-cryfbal.  MinenI 
and  hot  fprings  have  been  difcovered  in  many  diftrids ;  and 
alfo  earth-oil,  foft  rock,  called  **  nappal,''  and  polleffisg 
the  qualities  of  the  fteatite.  The  mountain  ftone  is  a  fytaa 
of  eranite.  Many  curious  foffils  are  difcovered  in  dim,  oc- 
cafioned  by  the  encroachments  of  the  fea,  fuch  as  petrified 
wood,  and  fea-(heUs  of  various  forts.  Here  are  alfo  vaiisnt 
kinds  of  coloured  earthi. 

In  this,  as  well  as  all  the  other  iflands  of  the  eaften 
Archipelago,  there  is  a  number  of  volcanic  mouataiiu,  and 
earthquakes  frequently  occur.  The  convulfions  wbicb  a^ 
tend  them,  and  the  gradual  recefs  of  the  fea,  prodace  oev 
land ;  while  its  encroachments  on  other  parts  occafion  bedi 
of  fand,  and  the  overflow  of  the  dry  earth.  The  cludo  of 
iflands  that  lie  parallel  with  the  weft  coaft  of  Sumatra  may 
probably  have  been  a  part  of  the  main,  and  fepanted  from 
It,  either  by  fome  violent  effort  of  nature,  or  the  gradual 
attrition  of  the  fea.  The  coaft,  however,  where  tk  (bore 
is  flat  and  flielving,  is  defended  from  the  attacks  of  the  let 
by  a  reef  or  ledge  of  coral  rock,  againft  which  the  (urf 
(a  term  erroneoufiy  faid  by  Mr.  Marfden  not  to  occur  io 
our  didtionaries)  exerts  its<  violence,  vritkout  any  great 
effe6^.  (See  Surf.)  The  fprin^-tidet  on  the  weft  coift 
of  Sumatra  are  eftimated  to  rife  in  general  no  more  tfaas 
four  feet :  it  is  always  high  water  there  when  the  moovis 
in  the  horizon,  and  confequently  at  fix  o'clock  nearlji  or 
the  days  of  conjundion  and  oppofition  throughout  the  year^ 
in  parts  not  far  remote  from  the  equator.  This,  accoraing 
to  the  Newtonian  theory,  is  about  three  hours  later  than 
the  uninterrupted  courfe  of  nature ;  and  is  owing  to  the  in- 
pediment  which  the  vraters  meet  with  in  revolving  from  the 
eaftward. 

The  inhabitants  of  Sumatra  may  generally -be  diftribnted 
into  two  clafles :  one  comprehending  the  Mahonedan  is- 
habitants  of  the  fea-coaft,  and  the  ouier  the  Pagans  of  the 
inland  country ;  and  if  we  defcend  to  the  principal  fob- 
diviflons,  vre  may  diftinguifh  the  empire  of  MetMngcJkti9% 
not  Menangeahow  (which  fee),  and  the  Maiayi ;  iStAAt' 
nefe;  the  Battat ;  the  Rejangi;  and  the  Lampoam*   Tie 
Rcjangs,  though  inconfidcraue  in  the  poGtical  fcale  c^  tbe 
ifland,  are  placed  by  Mr.  Marfden  in  a  kind  of  central  iitos* 
tion,  not  geo^aphically,  but  with  regrard  to  the  encroadn 
ments  of  foreign  manners  and  opiniont,  introduced  by  tbe 
Malays  from  the  north,   and  the  Japans  firom  the  ioath* 
Their  form  of  government  and  laws  extend,  vrith  littk  nn- 
ation,  over  a  confiderable  part  of  the  ifland,   and  rsa^ 
efpecially  over  that  portion  principally  connected  with  the 
Englifh.     Thefe  people,  formerly  of  more  extenfive  dif- 
fufion,  have  a  proper  language,  and  a  perfed  written  dn^ 
ra6ter,   that  is  generally  ufed  in  remote   diftri^    Tbe 
country  of  the  Rejangs  is  divided,  to  the  north-weft,  b^ 
the  kingdom  of  Anac  Soongey,  of  which  Moco  Moco  is  tbe 
capital,  by  the  fmall  river  Oori,  near  that  of  Cattown; 
which  laft,  with  the  diftri6l  of  Laboon  on  its  banks,  bosods 
it  en  the  north*  or  inland  fide.    The  coantry  of  MooCee> 
where  Palembang  river  rifes,  forma  its  Unatts  to  tbe  eal* 
Bencoolen  river  ccmfines  it  on  the  footh«eaft  $  though  tbe 
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nhabhaiiftB  bf  the  <fiftrid  called  Lemba»  extending  from 
thence  to  Silebar,  are  entirely  the  fame  people  in  manners 
and  language.  The  principal  rivers,  befides  thofe  already 
mentioned,  arc  Laye,  Pally,  and  Soongeylamo;  in  all 
which  the  Engllfli  have  fadones,  the  reiident  or  chief  being 
Rationed  at  I^aye.  The  perfons  of  the  inhabitants  of  the 
ifland,  though  differing  confiderably  in  diftri6ts  remote  from 
one  another,  may  be  comprehended  in  general  under  the 
following  defcription ;  except  the  Achenefe,  whofe  com- 
mixture with  the  Moors  of  the  weft  of  India  has  diftin- 
gui(hed  them  from  the  other  Sumatrans.  They  are  rather 
below  the  middle  ftature ;  their  bulk  correfponds ;  their 
limbs  are  for  the  moft  part  flight,  but  well-fhaped,  and 
particularly  fmall  at  the  ^mfts  and  ankles.  Upon  the 
whole,  fays  Mr.  Marfden,  they  are  gracefully  formed; 
and  among  the  natives  there  is  fcarcely  one  deformed  perfon 
to  be  feen.  The  women,  however,  have  the  prepofterous 
cuftom  of  flattening  the  nofes  and  compreffing  the  heads  of 
children  newly  born,  which,  as  the  flcull  is  cartilaginous^ 
increafes  their  natural  tendency  to  that  fliape.  A  fimilar 
prafkice  prevails  at  Ulietea.  They  likewife  pull  out  the 
ears  of  infants,  in  order  to  make  them  ftand  ereft  from  the 
head.  Their  eyes  are  uniformly  dark  anfl  clear ;  their  hair 
is  ftrong  and  oi  a  fliining  black  colour,  improved  in  this  re- 
fpeft  by  the  conftant  and  early  ufe  of  cocoa-nut  oil.  The 
men  wear  their  hair  fliort,  but  that  of  the  women  is  long, 
i«aching  in  fome  inftances  to  the  ground.  The  men  are 
beardleis,  but  the  Malay  priefts  difplay  a  little  tuft,  which 
k  fufficient  to  fliew  that  nature  has  not  withheld  from  them 
this  token  of  manhood.  It  is  the  fame  with  refpeft  to 
other  parts  of  the  body,  in  both  fexes ;  and  this  mode  of 
attention  to  their  perfons  is  efteemed  a  point  of  delicacy, 
and  the  contrary  an  unpardonable  neglect.  The  boys,  as 
they  approach  puberty,  rub  their  chins,  upper  lips,  and 
thofe  parts  of  the  body  that  are  fubued  to  fuperfluous  hair, 
"With  chunam  (quick-lime J,  efpedallv  of  fliells,  which  de« 
ftroys  the  roots  of  the  incipient  beard.  The  few  pils  that 
afterwards  remain  are  plucked  out  with  tweezers,  which 
they  conftancly  carry  with  them  for  this  purpofe.  Their 
complexion  is  yellow,  and  that  of  the  fuperior  clafs,  and 
efpedally  of  women  of  rank,  approaching  to  a  ^at  degree 
of  fairnefs.  Moft  of  the  females  are  difguftingly  ughr^ 
but  fome  of  them  exhibit  an  appearance  that  is  ftrikingly 
beautiful.  Perfons  of  fuperior  rank  encourage  the  growth 
of  their  hand-nails,  particularly  thofe  of  the  fore  and  little 
fingers,  to  an  extraordinary  length;  occaflonally  tinging 
them  red,  with  the  expreffed  juice  of  a  flirub,  called  **  tern" 
as  they  do  alfo  the  nails  of  their  feet,  which  are  always  un- 
covered. The  natives  of  the  hills,  through  the  whole 
ifland,  are  fubjefl  to  thofe  monftrous  wens  from  the  throat, 
of  which  inftances  occur  in  Europe.  (See  Goitre.)  The 
inhabitants  of  the  country  are  fuperior  to  the  Malays  of  the 
coaft  in  refpefi  of  fize  and  ftrength,  and  fairnefs  of  com- 
plexion. The  inhabitants  of  PaUummah  are  alfo  defcribed 
as  being  more  robuft  in  their  features  than  the  planters  of 
che  low  country. 

The  original  clothing  of  the  Sumatrans  is  the  fame  with 
that  found  amone  the  inhabitants  of  the  South  fea  iflands, 
and  generally  caUed  Otaheitean  cloth.  The  drefs  of  the 
men  confifts  of  a  clefe  waiftcoat,  without  fleeves,  having  a 
Beck  like  a  (hirt,  buttoned  cloie  up  to  the  top  with  buttons, 
often  of  gold  filagree.  This  is  peculiar  to  the  Malays. 
Over  this  they  wear  the  **  badjoo."  which  refembles  a  morn- 
ing gown,  open  at  the  neck,  but  fattened  dofe  at  the 
wrifts  and  half  way  up  the  arm,  with  nine  buttons  to  each 
fleeve;  ufu3^y  made  of  blue  or  white  cotton-cloth;  for 
Jbetter  fort  of  chintz,  and  for  great  men  of  flowered 


filks.  The  <<  cayen-ifurrong'*  is  not  uidike  a  Scots  higti«* 
lander's  plaid,  being  a  piece  of  parti-coloured  cloth,  fix  or 
eight  feet  long,  and  three  or  four  wide,  fewed  together  at 
the  ends,  forming,  as  fome  have  defcribed  it,  a  wide  fack 
without  a  bottom.  This  is  fometimes  gathered  up,  and 
flung  over  the  flioulder  like  a  fafli,  or  folded  and  tucked 
about  the  waift  and  hips ;  and  in  full  drefs,  bound  on  by 
the  belt  of  the  creefe  (dagger),  which  is  of  crimfon  filk, 
and  wraps  feveral  times  round  ihe  body,  with  a  loop  at  the 
end,  in  which  hangs  the  flieath  of  the  creefe.  They  wear 
fliort  drawers,  readiing  half  way  down  the  thigh,  generally 
of  red  or  yellow  taffeta.  They  have  no  covering  to  their 
legs  or  feet.  Round  their  heads  they  faften  a  kind  of  tur- 
ban, which  is  a  fine  coloured  handkerchief;  the  country 
people  ufually  twifting  a  piece  of  white  or  blue  clotK  for 
this  purpofe.  The  crown  of  the  head  remains  uncovered, 
except  on  joumies,  when  they  wear  a  **  toodong,''  or  um- 
brella hat,  completely  fcreenine  them  from  the  weather. 
The  women  have  a  kind  of  bomce,  or  rather  fliort  waift- 
coat.' that  defends  the  breafts,  and  reaches  to  the  hips. 
The  cayen-farrong  comes  up  as  high  as  the  ann-pits,  and 
extends  to  the  feet,  being  folded  and  tucked  over  at  the 
breaft;  except  when  the  <<  tallec-pending,"  or  zone,  is 
worn  about  the  waift.  This  is  ufually  of  embroidered  cloth, 
fometimes  faftened  with  a  plate  of  gold  or  filver,  about  two 
inches  broad,  and  in  front  with  a  clafp  of  filagree  work* 
with  fome  kind  of  precious  ftone,  or  refemblance  of  it,  in 
the  centre.  The  badjoo  is  like  that  of  the  men;  and  a 
**  falendang,''  or  piece  of  fine,  blue,  thin  cotton-doth,  five 
feet  long,  and  wrought  or  fringed  at  each  end,  is  thrown 
acrofs  the  back  of  the  neck,  and  hangs  down  before,  ferving 
for  a  veil  to  women  of  rank,  when  they  walk  abroad. 
They  have  different  modes  of  drefiing  the  nair :  they  wear 
no  covering,  except  ornaments  of  flowers,  which  are  fand- 
friUy  arranged.  Among  the  country  people,  particularly 
in  the  fouthem  mountains,  the  virgins  (orang-gaddees,*' 
or  goddeffes,  sw  it  is  ufually  pronounced)  are  oiftinguiflied 
by  a  fillet,  which  eoes  acrofs  the  front  of  the  hair,  and 
faftens  behind.  This  is  commonly  a  thin  plate  of  filver, 
about  half  an  inch  broad :  thofe  of  the  firft  rank  have  it  of 
gold,  and  thofe  of  the  inferior  clafs  ufe  the  leaf  of  the 
neepah  tree.  Befides  this  peculiar  ornament,  their  ftate  of 
pucelage  is  denoted  by  their  having  rings  or  bracelets  of 
filver  or  gold  on  their  wrifts.  Strings  of  coins  ^re  univer- 
fally  worn  by  children,  and  the  females,  before  they  are  of 
an  age  to  be  clothed ;  and  they  have  a  kind  of  modefty- 
piece,  which  is  a  plate  of  filver  in  the  fliape  of  a  heart,  hung 
before  by  a  chain  of  the  fame  metal,  pafiing  round  the  waift. 
Both  fexes  have  the  extraordinary  cuftom  of  filing  and 
otherwife  disfiguring  their  teeth,  which  are  naturally  very 
white  and  beautiful.  At  the  age  of  about  dght  or  nine 
they  bore  the  ears  of  the  female  children,  a  ceremony 
which  muft  precede  their  marriage.  Their  ear-rings  are 
moftly  of  gold  filagree,  faftenmg,  not  with  a  clafp,  but  in 
the  manner  of  ftuds. 

The  houfes  of  the  Sumatrans  are  not  only  permanent,  but 
convenient,  and  are  built  in  the  vidnity  of  each  other ;  that 
they  may  enjoy  the  pleafure  and  benefit  of  fociety.  Thdr 
villages,  or  **  doofoons,"  are  always  fituated  on  the  banks  of 
a  river  or  lake,  for  the  convenience  of  bathing,  and  of  tranf- 
porting  goods:  and  an  eminence,  difficult  of  accefs,  is 
generally  chofen  for  fecurity.  The  rows  of  houfes  com- 
monly form  a  quadrangle,  with  paflages  or  lanes  between 
the  buildings,  occupied,  in  the  more  confiderable  villafles, 
by  the  lower  clafs  of  inhabitants,  and  where  then:  paddee- 
houfes  or  granaries  are  eredled.  In  the  middle  of  the  fquare 
ftandt  the  <*balii,''  or  town-hall,  which  is  a  room  about 
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59  to  ido  feet  lonfft  and  to  or  to  wickt  witnont  dmfioHf 
mhI  o^en  at  the  fide8»  except  woea  oa  particular  occafiOBt 
it  it  hung  wkh  laatt  or  chintz.  In  tneir  buildings*  th^ 
nerer  ufe  ftonci  brick,  or  day ;  but  the  franieB  of  their 
honfet  are  of  woody  the  ander-plate  refting  on  pillars  of  about 
fix  or  eig^  feet  in  height,  which  have  a  fort  of  capital,  b«C 
no  bafe»  and  are  wider  at  top  than  at  bottom.  For  their 
flooringB)  thej  lay  whole  bamboos,  four  or  five  inches  in 
diameteTf  cloje  to  each  other,  and  faften  them  at  the  ends  t» 
the  timbers.  Acrofs  tbefe  are  laid  laths  of  fplit  bambooti 
about  as  io^h  wide^  and  of  the  length  of  the  room,  which 
arc  tied  down  with  filaments  of  the  rattan,  and  over  thefie 
are  ufually  Spread  mats  of  diffeient  kinds.  The  fides  of  the 
houfes  are  generally  clofed  with  bamboo  half-fplit,  or  with 
the  bark  of  fome  kinds  of  trees.  The  moil  general  cotering 
of  their  houfes  is  the  leaf  of  a  fpecies  of  palm  called 
neepah.  The  mode  of  afcent  to  the  houfes  is  by  a  piece  of 
timber*  or  ftout^  bamboo  cut  in  notches,  their  buildings 
being  raifed  to  difierent  ektations»  in  order  to  fecure  them« 
feUes  from  the  attacks  of  wild  brafts.  In  the  buildings  of 
the  dooCbons,  where  the  moft  refpedable  families  refide*  the 
wood-work  in  front  is  carved*  in  the  ftyle  of  bas-relief,  into  a 
variety  of  uncouth  ornaments  and  grotefque  figu];e8,  not 
much  unlike  the  £gyptian  heiroglyphicst  but  certainly 
wttfaout  any  myitic  or  hiftorical  aulufion.  The  furniture 
of  their  homes  is  as  fimple  as  the  buildings :  their  bed  is  a 
mat,  ufually  of  fine  texture,  and  manufisAttred  for  the  pur- 
*pol£,  with  a  number  of  pfflows  worked  at  the  ends*  and 
adorned  with  a  fhining  fubftance  that  refembles  foil :  over 
the  head  hangs  a  fort  of  canopy  or  valance.  Inilead  of 
tables,  they  have  fomewhat  that  refembles  large  wooden 
falvcrs,  round  each  of  which  three  or  four  perfons  difpofe 
themfelves  ;  and  on  thefe  are  laid  brais  waiters,  which  hold 
the  cups  that  contain  their  curry,  and  plantain  leaves,  or 
matted  veflels,  filled  vritfa  rice.  Their  mode  of  fitting  is 
cither  on  the  haunches,  or  on  the  left  fide,  fupported  by  the 
left  handt  with  the  legs  tucked  in  on  the  right  fide ;  leaving 
that  hand  at  liberty,  which  they  always,  from  motives  of 
delicacy,  fcrupuloufiy  eat  with ;  the  leiit  being  referved  for 
IcCb  cleanly  offices.  They  employ  neither  knives,  fpoons, 
nOr  any  fubftitutes  for  them :  they  take  up  the  rice  and 
other  vi£iuals  between  their  thumb  and  fingers,  and  dex- 
teroufly  throw  it  into  the  mouth  by  the  a&ion  of  the 
thumbs  dipping  frequently  their  hands  in  water  as  they  eat. 
In  cooking  they  employ  an  iron  veflel,  with  a  vnde  rim  and 
narrow  bottom :  they  have  fome  coarfe  china,  and  a  fpecies 
of  earthen  pipkins,  ufed  in  their  cooking,  moftly  imported 
from  Bantam ;  and  in  fmaller  number  in  the  iiland,  particu- 
larly in  Lampoon,  where  they  give  them  a  fort  of  glazing  : 
but  the  original  Sumatran  veflel  for  boiling  rice,  is  the  bam- 
boo, which  the  fire  almoft  wholly  defkroys  before  the  rice  is 
drefled.  They  have  occafion  for  fire,  chiefly  in  cooking 
their  visuals ;  but  their  houfes  have  no  chimnies,  and  their 
fire-places  are  merely  temporary  conftru&ions  of  a  fewloofe 
bricks  or  flones:  their  fuel  is  wood:  flint  and  fteel  for 
fkriking  fire  are  common,  but  they  are  chiefly  ufed  in  tra- 
velling, when  they  take  up  their  habitations  in  the  vroodsor 
deferted  houfes.  They  frequently  kindle  fire  by  the  fridion 
of  two  fkicks ;  feleAing  a  piece  of  dry,  porous  wood,  and 
cutting  fmooth  a  fjpot  of  it,. and  they  then  apply  a  fmaller 
piece  of  a  harder  fubftance,  with  a  blunt  pomt,  in  a  per- 
pendicular pofition,  the  other  lying  horizontally,  and  turn 
It  quickly  round,  between  the  two  hands*  as  chocolate  is 
miued*  preffing  it  downvrards  at  the  fame  time.  By  thia 
motion  a  hole  is  foon  formed,  and  before  it  has  penetrated 
far,  the  larger  piece  takes  fire.  The  food  of  the  Sumatrans 
is  chiefly  vegetable ;  but  in  their  entertainments*  they 


the  fiefli  of  the  buffalo^  goat*  and  fowls.  Their  difflui  ate 
almoft  allprepaied  in  that  mode  of  dreffing  called  <<  curry  ;" 
but  whatever  be  the  quantity  or  variety  of  their  meat*  die 
principal  article  of  thrfr  food  is  riee.  Their  meat  is  drefled 
immediatdy  after  the  animal  is  killed,  except  vidien  they  pre- 
ferve  it  in  the  mode  caUed  ^  dinding  :**  this  is  done  by 
cutting  the  flefli  of  the  buflFalo  into  (mail  thin  fteaks,  and 
expofing  them  to  the  heat  of  the  fun,  generally  on  the 
thatch  of  their  houfes*  till  the  meat  becomes  fo  dry  aod 
hard,  as  to  refift  putreft£cion,  without  the  ufe  of  £slt*  Fifb 
is  alfoprefervedm  the  fame  manner. 

The  moft  ifliportant  article  of  cultivation  in  Sumatra  u 
rice,  which  fervet  both  for  the  food  of  the  inhabitants  and 
for  conunerce.  The  next  important  objeft  of  culture  is  the 
cocoa-nut  tree,  which  h  applied  to  a  variety  of  purpofes.  To 
thefe  we  may  add  the  <<  penang,''  or  betel-nut  tree,  of  which 
the  narives  make  large  plantations.  The  ifland  alfo  is 
richly  ftored  vrith  vegetables  of  other  kinds  for  domeftic 
ufe.  Their  fi-uks  and  flowers,  as  well  as  medicinal  (hruba 
and  herbs,  are  too  numerous  to  be  recounted  in  this  place. 
Their  beafts,  birds,  reptiles,  and  infe6ks,  are  too  various  for 
recitaL  Of  thofe  produ6tions  of  Sumatra,  which  are  re^ 
garded  as  artides*of  commerce,  the  moft  important  and 
abundant  is  pepper*  of  which  the  natives  difHnguifli  three 
fpedes,  which  are  called  in  difierent  places  by  different 
names.  Among  other  commodities  of  the  ifland,  a  con* 
fpicuoas  place  belongs  to  the  camphire,  to  which  we  might 
add  the  benjamin  or  beoxoin,  the  caffia*  rattans,  and  canee, 
cotton*  coffee^  turpentine,  and  gums.  As  varieties  of  wood, 
we  may  enumerate  the  ebony,  pine*  faadal*  aloes*  teak, 
maoduneel*  iron-wood*  and  the  banyan-tree.  Befidea  thole 
artides  of  trade  afforded  by  the  vegetable  kingdom*  Sumatra 
produces  many  others*  and  among  the  chief  ol  thefe  ia  gold  ; 
it  affords  alfo  tin,  copper*  and  iron*  fulphur,  arfenic*  and 
faltpetre*  bees-wax,  ivory,  and  birds'-nefts.  The  general 
articles  of  import  trade  are  the  following :  from  the  coaft 
of  Coromandel,  fait ;  long  doth,  blue  and  white ;  chiatx,  and 
a  variety  of  other  cotton  goods;  from  Bengal*  opium 
and  taffetas ;  from  China,  coarfe  porcelain,  tobaoco,  ntm- 
pans,  and  a  number  of  fmall  mifcellaneous  commodities ; 
fvom  the  Eaftem  iflands*Bugguefs  clouting,  a  coarfe,  ftripedy 
cotton  manufadure,  much  worn ;  guns,  called  rantakkersy 
creefies,  and  other  weapons ;  filken  creefe-bdts,  toodonga 
or  hats,  fait  of  a  laive  grain,  and  fometimes  rice,  efpedaay 
from  the  ifland  of  fialfy ;  from  Europe,  filver,  iron*  lead^ 
cutlery,  and  other  hardware,  brafs-wire,  and  fcarlet  cloth« 
Among  the  manufaftures  of  Sumatra,  we  mav  mention  the 
JUagrte  (which  fee),  the  forging,  8cc  of  iron,  the  carpenter's 
work,  carving  in  wood  and  ivory,  cane  and  baflcet  work*  and 
the  manu&dure  of  mats,  of  filk  and  cotton  cloths*  and 
different  kinds  of  earthenware,  of  gunpowder,  of  fogar, 
and  of  fait.  The  ikill  of  the  Sumatrans  in  the  fdences  is 
very  limited.  They  are  fond  of  mufic  ;  but  moft  of  their 
inftroments  are  borrowed  from  the  Chinefe.  The  Malay 
language  is  univerfally  fpoken  along  the  coaft  of  Sumatra* 
prevails  in  the  inland. country  of  Menangcabow  and  its  ina* 
medrate  dependendes,  and  is  underftood  almoft  in  every 
part  of  the  ifland.  This  language  has  been  much  ud 
juftly  celebrated  for  the  fmoothnefs  and  fweetnefs  of  ita 
found,  infomuch  that  it  has  been  called  the  Italian  of  the 
Eaft :  this  is  ovring  to  the  prevalence  of  liquids  and  vowela 
in  the  words,  and  the  infirequency  of  any  harih  combinatioB 
of  mute  confonants  ;  and  thefie  qoaliries  render  it  peculiarly 
adapted  to  poetry,  to  which  the  M^ys  are  paflionat^y  ad- 
dided.  The  chara&er  ufed  by  the  Malays  in  writing  is  the 
Arabic  $  their  books  are,  for  the  moft  part*  either  trao^ 
cripts  from  the  Koran*  or  legendary  tales*  of  Itttk  merit  an 
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tompofitioBt.    Befidet  the  Malty>  aaiif  other  Ia«gQ«M 
are  fpokeo  in  .Saaiatca»  the  principal  of  which  ve  the 
Rejang  and  the  Batta.    Their  writitt^  are  estciHed  with 
inky  on  the  inner  bark  of  a  tree>  cut  into  narrow  ftripe  of 
coniideraUe  length*  or  folded  together  in  £|uarett  each 
fquare  or  fold  anfwering  for  a  page*    On  coouBon  oeco- 
liont  thej  write  on  the  outer  coat  of  a  joint  of  banboQ»  with 
the  poinc  of  their  craefe  or  other  weapon^  which  fenres^the 
pnrpofe  of  a  ftylnt.      None  of  thefe  languaget  are  fo 
n^reeable  a»  the  Malay.    The  Malay  and  native  Snmatran 
differ  more  in  the  fieatures  of  their  nund  than  in  thofe  of 
their  perfon.     The  Malay,  ft  is  ohferyed,  may  be  c^|bi- 
pared  to  the  buffalo  and  tiger.     In  hia  dooettic  ftate>  he  is 
indolent}  ftubbomy  and  ▼olvptuoos  as  the  ibrmery  and  in  his 
adventurous  Hfe,  he  is  infidious»  blood^thirfty,  and  rapacious 
as  the  latter.     The  original  Sumatran  is  wSldf  penceablct 
and  forbearing :  but  when  his  refentment  is  raibdy  hi  is 
implacable.     He  is  temperate  and  fober»  being  easily  2d>- 
ftemious  in  meat  and  drink.     Hc^pitality  is  earned  to  the 
extreme  amoo^  the  Sumatrans :  their  manners  are  fimple, 
generally  devoid  of  the  Malay  cunning  and  chicane»  and  yet 
quick  of  apprehenfion»  and  endowed  with  a  confiderahle 
fhare  of  penetration  and  fagacity.  *  In  refpeA  to  women^ 
without  being  infenfible,  they  are  remarkably  continent ; 
they  are  modett,  guarded  in  their  exprefiions,  courteous  in 
their  behariour,  grave  in  their  deportment*  being  feldom 
excited  tu  laughter,  and  to  a  great  degree  patient.     On  the 
other  handi  they  are  litigious,  mdoknt,  addided  to  gaming, 
difhoneft  in  their  dealings  with  ftrangerB,  (ufpicious,  regard- 
lefs  of  truth,  mean  in  their  traniaaions,  fervile,  deanly  in 
their  perfons  but  dirty  in  their  apparel,  which  they  never 
wafli :  iraprorident  of  the  future,  as  their  wants  are  few, 
and  eafily  fupplied.     Of  their  government,  laws,  cuftoms, 
and  manners,  we  can  only  give  a  hafty  and  imperfect  fketch. 
The  inhabitants  of  the  Rejang  country  live  in  villages  or 
doofoons,  under  the  government   of  a  magiftrate,  called 
M  dupatty.''     His  dependants  i'eldom  exceed  loo.     A  cer- 
tain number  of  the  dupatties  belonging  to  each  river,  are 
chofen  to  meet  in  a  legiilative  or  judicial  capacity,  at  the 
qualloe  or  river's  mouth :  and  over  the  whole  prefides  the 
*^pangeran,"  or  prince  of  the  country.     All  the  govern- 
ments throughout  the  ifland  are  a  mixture  of  the  patriarp- 
chal  and  feudaL     The  foundation  of  right  to  government 
sunong  thefe  people  feems  to  be  the  general  confent ;  and 
if  a  chief  exacts  an  undue  authority,  they  conceive  them- 
selves at  liberty  to  relinquifh  their  allegiance.     The  powers 
of  the  pangeran,  though  he  claims  deipotic  fway,  are  very 
limited,  and  he  is  feldom  aMe  to  punifh  a  turbulent  fubje^, 
otherwife  than  by  private  aifaffination.   •  He  leries  no  tax, 
nor  has  any  revenue.     Appeals  in  all  cafes  lie  to   him, 
and  none  of  the  inferior  courts  are  competent  to  pronounce 
fentence  of  death.     All  punifliments  and  caufes  are  by  the 
laws  of  the  country  commutable  for  fines,  and  appeals,  being 
cxpenfive,    feldom  occur.      Although  the    rank   of  du- 
patty    is  not  ftriAly    hereditary,  the   fon  generally  fuc- 
ceeds  the  father  at  his  deceafe. 

The  Rejangs  are  diltingui(hed  into  tribes,  the  defcendants 
of  a  different  anceftor.  Of  thefe  tribes  thene  are  four  prin- 
cipal ones,  which  are  faid  to  derive  their  origin  from  four 
l>rothers,  who  have  been  united  from  time  inunemorial  in  a 
league,  offenfive  and  defenfive:  there  are  feveral  inferior 
tribes.  The  fyftem  of  government  among  the  people  near 
the  fea-coaft,  who,  towards  the  fouthem  extseme  of  the 
ifland,  are  planters  of  pepper,  is  much  influenced  by  the 
Suropeans,  who  are  lords  paramount.  PafKimmah,  which 
nearly  borders  upon  Rejang  to  the  S.W.,  is  an  extenfive  and 
conaparatively  populous  country,  bounded  oa  the  N. W.  by 


that  of  Lamattan^  and  on  the  SJS,.  by  that  of  Lum^ot, 
and  diliinguifl^  into  the  broad  Pathinmah»  which  Uts 
iaundf  and  eatends  within  a  day's  joomey  of  Palembang 
river ;  and  Pafinnomah  oo  the  W.  fide  of  the  range  of  hjlk, 
whither  the  inhabitants  are  laid  to  have  raoftly  removed,  in 
order  to  avoid  the  government  of  the  Dutch.  Paffununah 
is  governed  by  four  mdepoadent  pangerans»  who  acknow- 
ledge a  kind  of  foveieignty  in  the  fultan  of  Palembang ;  and 
in  almoft  every  doofoon  there  is  an  inferior  pangeran. 

Among  the  Rejangs,  there  is  not  any  perfoa  or  dafs  of 
perfons  regularly  invetted  with  a  legiilative  power.     In  all 
their  difpvtcs  they  are  ^ovemnd  by  traditionary  cuftoms, 
the  authority  of  which  is  founded  on  ufage  and  general 
confent.     All  cauies,  both  civil  and  criminal,  are  determined 
by  the  fevjeral  chi^s  of  the  diftrtd,  afiembled  together,  at 
ftated  times,  for  the  purpofeM>f  diftributing  juftice.     They 
fettle  litigations  with  refpeA  to  property  by  a  kind  of  ar* 
hitration.    The  Rejang  laws  have  not  long  ago  (in  S779) 
been  colfe&ed  into  a  code,  and  committed  to  writing.    The 
anodes  of  marriage,  according  to  the  original  ipttitutions  of 
the  Sumatrans,  are  by  joojour,  ambel-aaa,  and  femundo : 
the  fir  it  is  a  certain  lum  of  money,  given  by  one  man  to 
another,  as  a  confideration  for  the  perfon  of  his  daughter, 
whofe  rituation  differs  little  from  that  of  a  Have  to  the  man 
(he  marries,  and  hia  family.     Chaftity  is  a  prevalent  virtue 
in  Sumatra*     In  the  tninhy^  proiiitution  for  hire  is  un- 
known, and  is  confined  to  the  Malay  baxars  at  the  fea-ports. 
Adultery  is  punifliable  by  ^t^  but  the  crime  is  rare.     In 
the  fecond  mode  of  marriage,  by  ambel-ana,  the  father  of  a 
virgin  makes  choice  of  fome  young  man  for  her  hufband, 
generally  from  an  inferior  family,  and  he  is  taken  into  the 
hottfe  of  hiB  father-ia4aw,  who  kills  a  buffak>  on  the  occa* 
fion,  and  receives  20  dollars  from  the  fon's  relations.     In 
this  cafe,  the  bridegroom  becomes  wholly,  as  it  were,  the 
property  of  the  family  with  which  he  conneds  himfelf ;  all 
his  interelis  ai|e  veiled  in  that  family  and  dependent  upon 
it,  and  he  has  in  himfelf  no  property.     The  third  mode  of 
marriage,   called   femundo,  has  been  adopted   from    the 
Malays.     It  is  a  regular  treaty  between  the  parties,  on  the 
footing  of  equality.   The  nature  of  marriage  confifts  fimply 
in  joining  the  hands  of  the  parties,  and  pronouncing  them 
man  and  wife,  without  much  ceremony,  except  the  enter- 
tainment given  on  the  occafion  j.aod  a  little  apparent  court- 
(hip  precedes  marriage.     The  cufloms  of  the  Sumatrapis 
permit  their  having  as  many  wives  by  joojoor  as  they  can 
afford  to  purchale  and  maintain ;  but  tbsy  have  feldom 
more  than  one.     A  man  married  by  femundo  cannot  take  a 
fecond  wife^  without  repudiating  the  firft« 

Among  the  anuferoents  of  the  Sumatrans,  giuning  ia 
very  prevalent :  accordingly 'they  gamble  with  dice.  They 
addift  themfelves  to  cock-fighting,  and  to  quail*fiehting« 
Fencing  is  a  common  diverfion,  to  is  the  diverfion  ottoifing 
a  ball.  Smoking  of  opium  is  a  common  pradice,  and  the 
ufe  of  it  is  genml  awl  pernicious.  (See  AliOOK.)  Betel 
and  tobacco  are  alfo  much  ufed.  The  Sumatran  female 
bear  children  at  an  early  age,  vis.  before  15,  and  they  are 
generally  paft  it  at  30,  and  grey-headed  and  ihrivelledt  at 
40.  The  country  people  being  totally  ignorant  of  chrono- 
logy, can  feldom  give  an  account  of  their  age.  The  children 
among  the  Rejangs  have  generally  a  name  given  them  by 
their  parents,  foon  after  their  birth ;  and  another  name  or 
title  is  bettowed  at  a  fubfequent,  but  not  determinate  period. 
The  father  is  fometimes  named  from  his  firft  child;  the 
women  never  change  the  name  given  them  at  their  birth. 
A  Sumatran  fcrnpulonfly  abftaina  from  pronounoing  his 
own  nanae.  The  boys  are  carcumcifcd,  where  Mahometaoifm 
ptcvaiis,   between    the  fixth  and  tenth  year.    At  their 
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funenlflf  the  eorpfe  is  carried  to  the  place  of  intertnent  on  a 
broad  plank^  which  is  kept  for  the  public  ferrice  of  tht 
doofoon,  and  lafts  for  many  generations ;  it  is  conftantly 
rubbed  with  lime,  either  to  prefefve  it  firom  deca;y>  or  to 
keep  it  pure.  No  coffin  is  ufed,  the  body  being  fimply 
wrapped  in  white  cloth  \  round  the  grave  are  fixed  white 
flags  or  ftreamers;  a  flirubi  bearing  a  white  flower,  and 
fottetimes  wild  marjoram.  The  women  who  attend  the 
funeral  make  a  hideous  howl,  like  the  Irifti.  Burying- 
places  are  held  in  extraordinary  reverence. 

The  Rejangs  are  faid  to  be  totally  without  religion,  nor 
can  they  be  denominated  Pagans,  it  that  appellation  con- 
veys the  idea  of  miftaken  worfhip.  They  worihip  neither 
God,  devil,  nor  idol.  Neverthelefs,  they  have  fome  con- 
fufed  notion  of  fuperior  beings,  who  may  render  themfelves 
vifible  or  invifible  at  pleafure ;  but  they  have  no  name  for 
the  Deity.  The  fuperftition  that  has  the  greateft  influence 
on  the  minds  of  the  Sumatrans,  and  which  approaches 
neareft  to  a  fpecies  of  religion,  is  that  which  leads  them  to 
venerate,  alaoft  to  adoration,  the  tombs  and  manes  of  their 
deceafed  anceftors.  The  Sumatrans  have  an  imperfe6t 
notion  of  a  metempfychofis ;  and  in  fome  parts,  chiefly 
fouthward,  they  fuperftitioufly  believe  that  certain  trees, 
particularly  thofe  like  the  banyan,  of  venerable  appearancCf 
are  the  refidence,  or  material  frame  of  fpirits  of  the  woods,  a 
notion  refembling  that  of  the  dryades  and  hamadryades 
among  the  ancients.  The  inland  people  are  faid  to  pay  a 
kind  of  adoration  to  the  fea,  and  to  make  it  an  offiering  of 
cakes  and  fweetmeats  on  their  firft  beholding  it,  deprecating 
its  power  of  doing  them  mifchief. 

The  account  which  we  have  already  ^i^^  of  the  manners 
and  cuftoms  of  the  Rejangs  may  fervem  general  for  the  inha- 
bitants of  other  diftnds  of  Sumatra :  but  where  any  very 
remarkable  diffimilitude  occurs,  it  will  be  found  noticed  in  the 
fequel  of  this  article,  or  in  others  tb  which  we  refer.  For  an 
account  of  the  Lampoon  country,  fee  Lampoon  ;  of  the 
Malay  government  and  Menangcabow ;  fee  Malacca  and 
Mbmangcabow.  The  country  of  **  Batta"  may  be  con- 
fidered  in  general  as  bounded  to  the  N.  by  that  ot  Acheen, 
and  to  the  S.  by  PafTamman  and  the  independent  diftri£^  of 
Rou  or  Aru ;  or  more  precisely,  as  extending  from  the  great 
river  of  Sinkell  to  that  of  Tabooyong,  on  the  fea-coaft,  and 
inland,  as  far  S.  as  Ayer  Bongey,  at  the  back  of  which  the 
Rou  people  commence.  The  country  is  populous,  and  the 
majority  of  the  people  refide  at  a  diftance  firom  the  fea,  in  the 
central  parts  of  the  land,  on  extenfive  plains  between  two 
ridges  of  hillS)  on  the  borders  of  a  great  lake  ;  where  the 
foil  is  fertile  and  much  cultivated.  This  countrr  is  dirided 
into  a  number  of  diftri6bst  of  which  the  principal  are  as  foU 
low :  viz.  Ancola,  Padambola,  Mandeeung,  Toba,  Selen* 
dong,  and  Sinkell.  The  inhabitants  are  fubdirided  into 
tribes,  of  which  Ancola  has  five,  Mandeeling  three,  and 
Toba  five ;  the  others  are  not  afcertained.  The  Englifli 
fettlements  in  this  part  of  the  ifland  are  at  Natal  and  Tappa- 
nooly.     See  Natal  and  Tappanoolt. 

Tne  produftions  of  the  country  are,  camphire,  g^um  ben- 
jamin, caffia,  cotton,  and  indigo.  The  domeftic  animals  are 
horfeSf  cowa,  buffaloes,  goats,  hogs,  and  dogs  of  the  cur 
kind  ;  with  the  wild  ones  that  are  common  to  all  parts  of 
Sumatra. 

The  Battas  are  in  their  perfons  below  the  ftature  of  the 
Malays,  and  their  complexions  are  fairer.  Their  drefs  is 
commonly  of  a  fpedes  of  cotton<^oth,  which  they  them- 
felves manufafture ;  this  ther  adorn  with  ftrinjrs  of  beads : 
and  the  covering  of  the  head  is  ufually  the  bark  of  a  tree. 
The  young  women  wear  rings  of  tin  in  their  ears,  often  to 
the  number  of  fifty  in  each*    The  food  of  the  lower  people 


is  matxe  and  fweet  potatoes :  the  rajahs  and  peribm  af  fiv 
perior  rank  indulge  themfelveii  with  rice ;  and  on  public 
occafions  they  kill  cattle  for  food.  Their  horfes  they  efteem 
the  moil  luxurious  food.  Their  houfes  are  conftruded  with 
frames  of  wood,  and  boarded  ;  and  their  roofs  are  covend 
vrith  a  fpecies  of  vegetable,  that  refembles  coarfe  koriiNhair. 
Their  towns  feldom  confift  of  more  than  twenty  houfa; 
and  in  each  of  thefe  is  a  kind  of  town-hall,  for  the  traofadioir 
of  public  bufinef^,  feftivals,  and  the  reception  of  iira&gen» 
whom  they  entertain  freely  and  hofpitably.  At  the  end  of 
this  is  a  building,  from  which  are  feen  the  fpedadee  of  knc- 
ing  and  dancing,  and  below  it  is  a  kind  of  .orcheilra  for 
mufic.  The  men  are  allowed  to  marry  as  many  mm  as 
they  pleafe,  each  of  whom  has  her  feparate  apartmeota; 
the  parents  of  the  young  woman  receive  a  valuable  confida- 
ation  from  the  hufband,  and  this  is  returned  when  a  divoroe 
tadces  place  againft  the  man's  inclination.  The  cooditioD 
of  the  women  appears  little  better  than  that  of  fla?ei :  be* 
fides  their  domeftic  duties,  they  work  in  the  rice  planta- 
tions, whilft  the  men  lead  an  idle  inaiAive  life,  paffiog  the  daj 
in  playing  on  a  kind  of  flute,  crowned  with  gsurUnda  i 
flowers.  Their  mufic  is  prefenble  to  that  of  the  other  So- 
matrans.     They  are  much  addided  to  gaming,  which  thq 

gurfue  to  fuch  an  excefs,  that  when  a  perfon  bfes  more  tbi 
e  can  pay,  he  is  confined  and  fold  at  a  (lave.  Horfe-ridisg 
is  a  favourite  diverfion.  The  Battas  have  a  language  and 
written  charadcr  peculiar  to  themfelves. 

Dr.  Leyden  (fee  Afiatic  Refearchesy  vol.x.)  conyen 
the  Batta  language  as  the  moft  ancient  language  of  Sumatra, 
and  as  having  confiderable  claims  to  originality ;  though  it 
is  not  only  conne£ied  with  that  of  the  Kblays,  but  aUbvith 
the  Bugis  and  Bima  langruages.     In  point  of  coaftnidioi 
it  is  equally  fimple  as  the  Malayu,   but  its  moft  intinate 
connexion  is  with  the  Bugis,  which  may  be  reckoned  tbt 
orij^nal  language  of  the  ifland  of  Celebes  ;  the  alphabet  coo- 
fiftmg  of  twenty.two  letters,  varied  by  the  fix  vocalic  fonod^ 
Of  Uf  i,  gf  Of  ung*  The  Batta  laneuage  is  faid  to  be  the  duef 
fource  of  that  diverfity  of  dialea  which  is  difcoverabk  io  tbe 
languages  of  Sumatra.    The  Rejang  dialed  is  formed  bjtbe 
mixture  of  the  Batta  and  Malayu  ;  the  Lampun|or  Laa- 
poon,  by  mixing  Malay  amd  Batta  with  a  proportioD  of  die 
Javanefe.    The  Karrows,  who  are  fubjed  to  Achi  or  AdsBi 
ufe  only  a  flight  variation  of  the  Batta  language,  while  tk 
language  of  Achi  proper  oonfifts  of  a  mixture  of  Malays  aid 
Batta,  with  all  the  jargons  ufed  by  the  MoflemsoftheEai 
The  Achinefe  referable  the  Mapillas  of  Malabar  moretiuB 
any  other  tribe  of  Malays  ;  having  been  long  conne&ed  vtt 
them  as  a  people,  and  ufing  many  Mapilla  terms  currestlf 
in  their  langruage.     The  dialeds  of  Neas  and  the  Poggf 
iflands  have  perhaps  greater  pretenfiona  to  originality  tfaao  asj 
of  the  dialeds  of  Sumatra,  but  refemble  the  BatU  more  thaa 
any  other  dialed.     The  Batta  language  has  been  ciilUTiU^ 
hj  writing  from  the  earliefl  times,  and  numerous  hoobtf^ 
fiud  to  exift  in  it.     The  Batta  alphabet  is  peculiar,  both  io 
the  form  of  its  charaders,  and  in  tbe  order  of  their  arrange- 
ment.    It  confiiis  of  nineteen  letters,  each  of  which  is  ^ 
able  by  fix  vocalic  founds,  like  the  Buris.     The  BaUa  ^ 
rader  is  written  neither  from  right  to  lef^,  nor  firom  left  to 
right,  nor  from  top  to  bottom ;  but  in  a  manner  dire&ly 
oppofite  to  that  of^the  Chinefe,  from  the  bottom  totbetif 
of  the  line,  as  tlie  Mexicans  are  faid  to  have  arranged  tbdr 
hieroglyphics.     The  material  for  writing  is  a  bambooi  or  tbt 
branch  of  a  tree,  and  the  inftrument  with  which  they  ^ 
is  the  point  of  a  kris  or  creefe.     The  Batta»  fometimesio^ 
their  bamboos  horizontally  infiead  of  perpendicularlji  as  the 
Chinefe  and  Japanefe  do  their  books^  b^ut  the  Chindfe  cos* 
fider  the  corrc&  mode  of  reading  to  be  from  the  top  to  tk 
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bottom  of  the  page»  Mid  the  Battas  from  the  bottom  to  the 
topi.  The  Batta  cbarafkersy  whea  arranged  in  their  proper 
pofitioD,  have  a  confideiTible  atudogy  to  the  Bngis  and  Ta- 
^ala.  The  Lampun?  and  Rejang  charaders  coincide  in 
power  with  thofe  of  die  Batta>  though  the  arrangement  i» 
difiPerent. 

In  their  dealings  with  each  other,  the  Battas  are  ftridly  ho- 
nefty  but  pilfering  from  ttrangers  is  not  confidered  aa  a  crime. 
Adultery  in  the  men  is  punimed  with  death ;  but  the  women 
have  their  heads  (haved,  and  are  fold  for  Haves.  TheTdttas 
are  anthropophagi ;  the  objects  of  their  barbarous  pradice 
being,  according  to  Mr.  Marfden,  prifoners  taken  in  war» 
and  offenders  convi6fced  and  condenmed  for  capital  crimes. 
Dr.  Ley  den  (ubi  fupra)  fays,  that  the  Battas  themfelves 
declare,  that  they  frequently  eat  their  own  relations,  when 
aged  and  infirm,  coniidering  the  pra6lice  as  a  pious  cere* 
mony.  Thus,  when  a  man  becomes  infirm  and  weary  of 
the  world,  he  is  faid  to  invite  his  own  clnldren  to  eat  him, 
in  the  feafon  when  fait  and  Hmes  are  the  cheapell.  He  then 
afcends  a  tree,  round  which  his  friends  and  offspring  affemble, 
and  as  they  (hake  the  tree,  join  in  a  funeral  dir^e,  the  import 
of  which  is  "  the  feafon  is  come,  the  fruit  is  ripe,  and  it 
nuft  defcend."  The  victim  defcends,  and  thofe  that  are 
neareft  and  dearefl  to  him,  deprive  him  of  life,  and  devour 
his  remains  in  a  folemn  banquet.  This  inhuman  cuftom, 
incredible  as  the  account  of  it  may  feem,  is  not  without  a 
precedent  in  hiftory,  for  Herodotus  pofitively  ailerts  that  the 
Paday,  or  Padaioi,  about  five  hundred  years  before  our  era» 
were  not  only  addi6ied  to  the  eating  of  raw  fleih,  but  ac- 
ctsftomed  to  kill  and  eat  their  relations  when  they  grew  old. 
(Herodotus,  hb.  iii.  c.  99).  Leyden  obferves,  that  Batta 
or  Batay  feems  to  be  the  very  word  which,  in  Greek,  is  ren- 
dered Padaioi,  the  letter  p  being  almoft  always  pronounced 
ij  amonff  feveral  of  the  Indo-Chinefe  nations,  as  in  Pali, 
almoft  always  pronounced  Bali.  Hence  it  is  not  impro- 
bable that  Herodotus  refers  to  th^  ancient  Battas. 

The  government  of  the  country  is  divided  into  a  number 
of  chief  (hips,  the  heads  of  which,  called  rajahs,  axe  feldom  de- 
pendent upon  any  fuperior  power  ;  but  they  enter  into  affo- 
ciations  with  each  other,  particularly  thofe  of  the  fame  tribe, 
for  mutual  defence  and  fecurity  againft  any  common  enemy. 
The  more  powerful  rajahs  alFume  authority  over  the  lives  of 
their  fubje^s.  The  revenues  of  the  chiet  arife  principally 
from  fines  adpidged  in  judicial  proceedings  ;  their  litigations 
or  fuits  are  (ettled  by  a  magiftrate,  appointed  for  that  pur- 
pofe  ;  and  from  him  there  is  no  appeal  to  the  rajah.  Not- 
withftanding  the  independent  fpirit  of  the  Battas,  they  pay 
^reat  refpe^  to  the  fultan  of  Menangcabow.  With  re- 
pjd  to  war,  they  are  in  a  ftate  of  perpetual  hoftility,  and 
they  are  always  prepared  for  attack  and  defence.  Their 
campongs  or  towns  are  fortified  with  large  ramparts  of 
earth,  half-way  up  which  they  plant  bru(h-wood ;  and  with- 
out the  rampart  there  is  a  ditch,  on  each  fide  of  which  is  a 
palifade  of  camphire  timber,  and  beyond  this  a  hedge  of 
prickly  bamboo.  At  each  corner  of  the  fortrefs,  inftead  of  a 
<feower  or  watch-houfe,  they  contrive  to  have  a  tall  tree, 
"vehich  they  afcend  to  reconnoitre,  and  from  which  they  fire. 
The  ftandard  in  war  is  a  horfe's  head,  from  which  hanea  a  long 
mane  or  tail  of  hair.  Their  arms  are  matchlock  guns, 
bamboo  lanccb,  and  a  fide-weapon,  like  a  fword  or  large 
Icnife.  They  carry  no  creefe,  like  the  Malays.  They  have  ma- 
chines, curioufly  carved,  for  holding  their  bultetSy^and  others 
for  a  referve  of  gunpowder,  which  they  manufaflure  for 
themfelvef;.  In  trade,  the  natives  of  the  fea-coaft  exchange 
the^r  benjamin  and  camphire  for  iron,  fteel,  brafs-wire,  and 
fait.  Thefe  they  barter  again  with  the  more  inland  inha- 
bitants, for  the  products  and  manufadurea  of  the  country. 
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pirtictthMrly  their  eottoo-doths.  Hamg  no  coin,  all  value 
is  eftimated  among  them  by  certain  conunodities.  Their 
religion,  like  that  of  all  the  other  original  inhabitants  of  the 
ifland,  is  not  eafily  traced,  and  it  is  difficult  to  determine 
whether  they  have  any ;  but  they  have  fomewhat  more  of 
ceremony  than  the  people  of  Rejang  or  Paffummah  ;  and 
they  have  amone  them  an  order  of  prieils,  who  bury  their 
dead,  and  foretell  lucky  or  unfortunate  days,  with  regard  to 
which  they  are  very  fuperftitious.  They  have  forae  idea  of 
a  powerful  Being,  benevolently  difpofed,  and  of  another,  the 
author  of  ill  to  mankind ;  but  they  pay  no  wor(hip  to  eitheri 
nor  do  they  appear  to  entertain  any  notion  of  a  future  ftate. 
For  an  account  of  '^  Acheen"  we  refer  to  that  article ;  and 
for  further  particulars  with  regard  to  the  ifland  of  Sumatrat 
to  "  Marfden's  Hiftory  of  Sumatra,'' 

SUMBAWA,  SuMBAVA,  or  Cumbana^  one  of  the  Cele* 
befian  iflands,  pppofite  to  Bouton  (which  lee),  confifts  of 
feveral  petty  ftates,  vfs.  Bima,  Dompo,  Tambora,  Sangar^ 
Papekat,  and  Sumbawa,  independent  of  each  other,  but 
united  together  by  a  defenfive  alliance,  as  far  aa  regards  tlieir 
poffefiions  in  this  ifland.  Bima  lies  at  the  eaft  end  of  Sum* 
bawa,  about  45  leagues  S.  of  the  €.  W.  point  of  Celebes  : 
it  is  a  free  ftate,  under  whofe  jurifdi6fciQn  are  comprehended 
the  ftraits  of  Sappy,  the  whole  of  Mangery  at  the  W«  point 
of  the  ifland  of  £nd^,  childiflily  denominated  Flores  by  the 
early  Portuguefe  navigators^  and  alfo  by  fucceeding  voyagers 
and  eeographers,  and  the  ifland  Groenonflr-api,  which  laft  lies 
a  little  to  tne  N.  of  Bima.  The  Bima  language,  which  is 
ufed  in  the  independent  ftates  of  Bima,  extends  alfo  over 
the  greater  part  of  the  ifland  £nd6.  It  is  in  fome  refpedt 
related  to  Bugis  and  Javanafe,  and  on  thecoaft  is  mixed  with 
Malayu  ;  neverthelefs  it  has  ftrong  pretenfions  to  originality 
in  its  pronouns,  verbal  auxiliaries^  and  fimple  names  of  ob- 
je£ls.  The  diale6k  of  Sumbawa,  which  prevails  in  the  dif- 
tn6t»  of  the  i(hmd  of  that  name,  which  are  not  fubje^  to  the 
fultan  of  Bima,  is  of  a  more  mixed  chara^er ;  and  though 
it  appears  to  contain  many  original  vocables,  yet  the  mafs 
of  the  langruage  feems  derived  from  other  fources,  as  Bima, 
Javancfe,  and  Bugis.  Neither  the  Bima  nor  Sumbawa  have 
any  peculiar  chara&er,  but  ufe,  indifferently,  the  Bugis  or 
Mabyu.  Dr.  Leyden  ( Af.  Ref.  vol.  x.)  has  inveftigated 
the  relationa  of  both  thefe  languages. 

SUMBI,  a  province  of  Africa,  in  the  kingdom  of  Ben- 
^uela,  near  the  coaft. 

SUMBOE,  a  town  on  the  S.  coaft  of  Suderoe,  one  of  the 
Faroer  iflands. 

SUMBUL,  a  circar  of  Hindooftan,  in  Oude,  l^ng  be* 
tween  the  Ganges  and  the  Ramgonga,  about  80  miles  long 
and  30  broad.  The  chief  towns  are  Sumbul  and  Nidjibaba£ 
— Alfo,  a  town  and  capital  of  this  circar,  45  miles  W.N.W. 
of  Bereilly.     N.  lat.  28°  30'.     E.  long  7 8°  55'. 

SUMBULPOUR,  a  circar  of  Hindooltan,  in  Oriffa, 
lying  on  each  fide  of  the  Mahanady,  S.£.  of  Ruttunpour. 

SuMBULPOUR,  or  SemilpoWf  capital  of  the  above-men«> 
tioned  circar  ;  142  geographical  miles  from  Cattack.  N. 
kt.  21®  34'  30".  E.  long.  83**  46*  30".  In  the  vicinity  of 
Sumbulpour  there  is  a  diamond-mine.  On  the  weft  of  Boad^ 
a  fort  near  the  Mahanady,  is  a  town  called  Beiragur,  having 
a  diamond-mine  in  its  neighbourhood. 

SUMDEAH,  a  town  of  Bengal ;  10  miles  S.E.  of  Di- 
nagepour. 

SUMEER,  a  town  of  Hindooftan,  in  Guzerat ;  40  milee 
E.S.E.  of  Cbitpour. 

SUMEH,  a  town  of  Afiatic  Turkey,  in  Natolia ;  14 
miles  E.  of  Pergamo. 

SUMELIBENI,  a  town  of  Egypt,  on  the  left  bank  of 
the  Nile  {  27  miles  S.  of  Cairo. 
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SUMENf  a  word  ufed  by  fome  anatomical  writers  to  ex- 
prefs  the  hypogaftrium. 

SUMENE)  in  Geography^  a  town  of  France,  in  the  de- 
partment of  the  Gard  ;  4  miles  £.  of  Le  Vigan* 

SUMI9  a  town  of  Roma,  in  the  goyernment  of  Charkov  % 
68  miles  N.N.W.  of  Charkov.    N.  lat.  50""  54'.     £.  long. 

If  4'- 

SUMIDOURO,  a  river  of  Brafil,  in  the  capitania  of 

Matto  Groflb,  which  runs  for  fome  diitance  under  ground, 

and  thence  derives  its  name*     It  empties  itfelf  on  the  S.  fide 

into  the  Arinos ;    and  as  its  fource  is  at  a  fhort  diftance 

from  that  of  the  Sypotaube,  a  large  weftem  branch  of  the 

Paraguay,  there  is  an  eafy  conununication  from  the  one  to 

the  other. 

SUMISSOR9  a  town  of  Napaul ;  70  miles  from  Mo- 
caumpour. 

SUMISWALD9  a  towu  of  Switzerland,  in  the  canton 
of  Berne  ;  1 2  miles  W.  of  Berne. 

SUMITRA,  in  Hindoo  Mytbohg^^  was  the  mother  of 
Lakihiman,  half-brother  to  the  heroic  Ramachandra  ;  Da- 
faratha  being  the  mortal  father  of  both.  Both,  however,  are 
ftated  to  be  in  faft  of  dIKrine  origin,  Rama  being  an  incar- 
nation of  Viihnu,  and  Lakihiman  of  Sefha,  the  mighty 
many-headed  ferpent,  on  which  Viihnu  repofes,  in  his  para- 
dife  called  Vaikontha. 

SUMMAH,  in  Geography ^  jk  town  of  Algiers  ;  la  miles 
S.S.E.  of  Conftantina. 

SUMMARO,  a  fmall  ifland  in  the  Baltic,  S.E.  of  Aland. 
N.  lat.  CO®  58'.     E.  long.  20®  5'. 

SUMMARY,  an  abridgment,  containing  the  fum  and 
fubftance  of  a  thinr  in  a  few  words. 

The  fummary,  placed  at  the  head  of  a  book,  a  chapter,  a 
law,  or  the  like,  is  very  ufeful  to  the  reader,  to  facilitate  the 
underftanding  of  them. 

A  recapitulation  is  to  contain  a  fummary  of  the  whole 
preceding  difcourfe. 

Summary  ConvtSton^  in  Law,     See  Conviction. 

SUMMATORIUS  Calculus,  the  method  of  fumming 
differential  quantities ;  that  is,  from  any  differential  given,  to 
find  the  quantity,  from  whofe  differencing  the  given  differ- 
ential refults. 

This  method  we  more  ufually  call  the  inver/e  method  of 
Jluxiofu  ;  and  foreigners,  integralu  cakuhu*     See  Calculus 
and  Fluxions. 

SUMMEI-KIEOUMi  in  Geografhv,^  town  of  the  Bir- 
man  empire,  on  the  Irawaddy,  in  which  iR  a  manufa£iure  of 
fialtpetre  and  of  gunpowder ;  60  miles  S.S.W.  of  Ava. 

SUMMEIMTOH,  a  town  of  Birmah,  on  the  Irawaddy ; 
6  miles  N.  of  Dene^bow. 

SUMMER,  a  fmall  river  of  Brabant,  which  runs  into 
the  Demer  near  Haffelt. 

Summer,  one  of  the  feafons  of  the  year,  commencing  in 
thefe  northern  regions,  on  the  day  the  (un  enters  Cancer,  and 
ending  when  he  quits  Virgo. 

Or,  more  ftriSlv  and  univerfally,  the  fummer  begins  on 
the  day  when  the  urn's  meridian  diffance  from  the  zenith  is 
the  leait.  It  ends  on  the  day  when  his  diilance  is  a  mean 
betwixt  the  greateft  and  fmalleft. 

The  end  of  fummer  coincides  with  the  beginning  of 
winter. 

It  is  faid,  that  a  frofty  winter  produces  a  dry  fummer ; 
and  a  mild  winter  a  wet  fummer.  It  often  happens  fo,  in 
fa6t ;  but  why  it  (hould  be  fo,  is  perhaps  a  queftion  dii&cult 
to  determine.  The  curious  may,  on  this  fubje^:,  confult 
the  Philofophical  Tranfa6tions,  No.  458.  fed.  10. 

Summer- Co//,  in  Rural  Economy 9  a  provincial  term  ap- 
plied to  the  undulating  ftate  of  the  air  fcen  in  a  hot,  caun 


day  near  the  fuHace  of  the  ^ound,  appearing  to  rife  as  bom 
hot  embers,  in  which  cafe  it  is  faid  xh^  fvmmer-coh  ridei. 

SuMMER-C[y^^,  in  Botany.     See  Chenofodium. 

SuMMER-£a/,  in  jigriculture^  a  provincial  word  fignifying 
to  make  ufe  of  as  a  paiture  at  tliat  feafon,  or  to  Tummer- 
feed. 

Summer  Etoe-MUking^  for  Cheefe^  in  jRtira/ JScmuM;,  the 
practice  of  milking  ewes  for  the  purpofe  of  converting  tbdr 
milk  into  checfe.     This  cuftom  or  pradice  was  fome  time 
ag^  much  on  the  decUne,  in  confequenoe  of  the  iajurj  done 
to  the  iheep,  but  has  more  lately  been  fomewhat  revifedfOa 
account  of  the  increafing  demand  and  value  of  the  cheefe 
thus  produced.     The  fummer  ewe-milking  for  this  ufe,  for- 
merly commenced,  it  is  faid  by  the  writer  of  the  Agrical* 
tural    Report  of  the   County  of   Peebles,    there  about 
the  latter  end  of  June,  the  lambs  being  weaned  early,  in 
order  that  the  more  cheefe  mi^ht  be  gamed:  it  now, how- 
ever,  feldom  takes  pbce  until  the  beginning  or  middle  of  the 
following  month ;  continuing  in  fooie  places  for  nine  weeki, 
but  more  commonly  confined  to  about  fix.    The  (heep- 
farmer  not  unfrequently  needs  additional  female-CerTanti  for 
performing  the  bufinefs  of  ewe-milkix^.     This  fort  of  milk- 
inff  is  a  fevere  fervice;  as  fix  or  feven  fcores  of  ewes  are 
often  allotted  to  each  milker  :  confequently  but  little  time 
can  be  allowed  for  deep  during  the  night,  efpeciallj  as  the 
ewes  muft  be  milked  over  night,  when  confined  to  the  fold, 
and  again  in  the  morning,  before  putting  them  out  to  paf- 
ture ;  befides,  the  time  of  detaining  them  in  the  fold  ii 
(hortened  as  much  as  poffible,  that  they  may  hare  more  time 
to  feed  through  the  day.     The  fold  for  milking  the  ewes  in 
is  a  fort  of  indofure  ot  the  fod-dike  kind,  with  whios  in- 
ferted  below  the  coping-fods,  in  order  to  prevent  the  ewei 
firom  breaking  or  leapinr  over  it.     At  one  fide  of  the  dike, 
a  pen  or  bought  is  formed  by  means  of  fod-dike  or  paling  of 
wood,  inclofing  an  oblong  Iquare,  open  at  one  end,  and  of  1 
breadth  to  admit  ail  the  ipilkers  to  Hand  fide  by  iide.   loto 
this  bought  or  pen,  as   many  ewes  as  it  can  contain  ae 
driven  at  a  time  ;  when  the  milkers  entering  prevent  thm 
from  getting  out,   and  immediately  proceed  to  bulinefc 
Each  milker  feizes  the  ewe  that  is  neareft  to  her  by  the 
haunches,   drawing  it  backwards  until  it  ftands  with jts 
hinder  legs  ftrad<ffing  acrofs  the  milking-pail  \  the  xmff 
then,  with  both  her  hands,  feizes  the  teats,  and  milks,  by 
fqueezing  them  betwixt  the  firft  joint  of  the  thumb  bent  in, 
and  the  middle  of  the  fore-finger  :  when  milked,  the  ewe » 
turned  out  behind  her,  the  ftiepherd  taking  care  that  ttf 
milked  ewes  do  not  mix  with  the  unmilked  ones,  oo  thetf 
coming  from  the  pen.     It  is  Hated,  that  from  the  pofiuoo  ol 
the  ewes  in  milking,  whatever  drops  from  them  may,  with- 
out much  care,  fall  into  the  milking-pail ;  and  that  the  loW 
refufe  is  feparated  by  draining  and  depofition,  but  no  che- 
mical procefs  is  in  ufe  for  feparating  any  diluted  matter* 
that  may  be  prefent.     Probably  the  peculiar  pungency  ot 
this  fort  of  cheefe  may  be  partly  owing  to  fuch  matters. 
It  is  noticed,  that  before  the  ewe^  are  tnom,  the  cheefe » 
peculiarly  dark  in  colour,  and  has  a  particularly  high  taftji 
or  haute  gout,  as  the  French  term  it,  in  confequenoe  of  tte 
fweat  or  other  matters  from  the  wool,  which  is  profinciaW 
called  cii,  mixing  with  the  milk  ;  this  is  called  cbeeft  um 
under  the  wooL  . 

It  is  obfervcd  in  refpeft  to  (hecp's-milk  cheefe,  thatm 
regard  to  it,  as  well  as  moft  other  kinds  of  viands,  it  cf^ 
duces  little  to  the  appetite  of  the  confumer  to  PTT  *°^?^ 
fecrets  of  the  kitchen.  The  manner  of  making  it  is>  b^ 
ever,  nearly  the  fame  as  in  other  kinds  of  cheefe-  See 
Dairying.  .  , 

This  fort  of  cheefe  is»  however,  in  great  requeft,  ao^o^ 
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Ugh  price>  on  account  of  its  fcarcity ;  but  which  may  be 
remedied*  it  is  thought,  as  the  cod  of  it  becomes  fo  high 
as  to  render  it  beneficial  for  the  (heep-farmer  to  facrifice  the 
advantage  of  the  animals  to  the  increafe  of  their  cheefe. 

The  cheefe,  when  become  old,  is,  it  is  faid,  accounted  one 
of  the  beft  ftomachics  that  can  be  ufed  as  food*  It  is  faid 
of  late  to  have  fetched  an  enormous  price,  which  is  recalling 
the  pra^ice  of  ewe-milking  and  making  of  cheefe. 

The  wages  of  ewe-milkmg  ufually  amount,  it  is  faid,  to 
above  half-a-crown  a  week,  with  board  ;  each  milker  being 
allowed,  befides,  a  piece  of  coarfe  doth,  which  is  called  an 
ewe-milier^s  bratf  io  order  to  cover  her  before,  and  prevent 
her  clothes  from  being  fpoiled  by  the  tar  and  other  nlth  ad- 
hering to  the  wool  of  the  (heep. 

SuMMEK'Failowy  in  Agriaihurei  a  name  fometimes  given 
to  a  naked  fallow.     See  Fallowing  tf  Land* 

SuMUEK'FMllowmgf  a  term  often  applied  to  the  procefs 
or  pra&ice  of  frequently  ploughing  and  working  over  arable 
land  at  this  feafon,  with  the  view  of  ameliorating  and  render- 
injr  it  clear  of  weeds.  It  is  chiefly  had  recourfe  to  for  crops 
of  the  wheat' kinds,  but  fometimes  for  thofe  of  the  barley, 
turnip,  and  fome  other  forts,  which  require  a  fine  mouldy 
clean  ftate  of  the  more  fuperficial  parts  of  the  foil.  The 
author  of  a  late  work  on  **  Agricidtural  Chemiftry,"  has 
fuppofed  that  the  chemical  theory  of  fummer-fallowing  is 
very  fimple.  It  affords,  it  is  faid,  no  new  fource  of  riches 
to  the  foil  or  land :  it  merely  tends  to  produce  an  accu- 
mulation  of  decomposing  matter,  which,  in  the  common 
courfe  of  crops,  would  be  cynployed  as  it  is  formed }  and 
that  it  is  fcarcely  poffible  to  imagine  a  fingle  inftance  of  a 
cultivated  foil,  which  can  be  fuppofed  to  remain  in  fummer. 
fallow  for  a  year  with  advantage  to  the  farmer.  The  only 
cafes  where  this  pradice  can  be  beneficial,  it  is  faid,  feem  to 
be  thofe  in  which  it  may  be  ufed  for  the  deftrudion  of 
weeds,  and  for  cleanfing  fuch  foils  as  are  in  a  foul  condition. 

In  this  ancient  praSice,  which  is  ftill  extenfively  made 
ufe  of,  the  foil  or  furface  mouldy  earth  is  much  expofed  to 
the  air,  and  fubmitted  to  different  proceffes,  which  are  purely 
of  a  mechanical  nature.  It  is  thought  that  the  benefits 
arifing  from  fallows,  or  fallowings,  have  been  much  over- 
rated ;  that  a  fummer-fallow,  fulowing,  or  a  clean  fallow, 
may  fometimes  be  neceffary  on  lands  overgrrown  with  weeds* 
<efpecially  if  they  be  fands  which  cannot  be  pared  and  burnt 
with  advantage ;  but  that  it  is  certainly  unprofitable  as  a 

fiart  of  a  general  fyffem  in  hufbandry  or  management  of 
and. 
It  has  been  fuppofed,  it  is  faid,  by  fome  writers,  ithat 
certain  principles  neceffary  to  fertiUty  are  derived  from  the 
atmofphere,  which  are  exhaufted  by  a  fucceflion  of  crops ; 
and  that  thefe  are  su^ain  fupplied  during  the  repofe  of  the 
Jand,  and  the  expofure  of  the  pulverized  or  broken-dowB 
parts  of  the  foil  to  the  influence  of  the  air ;  but  that  this, 
in  truth,  is  not  the  cafe.  The  earths  commonly  found  in 
foils  cannot,  it  is  faid,  be  combined  with  more  oxygen ; 
none  of  them  unite  with  azote ;  and  fuch  of  them  as  are 
capable  of  attra£iin?  carbonic  acid,  are  always  faturated 
neith  it  in  thofe  foils  on  which  the  pradice  of  fummer- 
fallowing  is  adopted. 

The  vague  ancient  opinion  of  the  ufe  of  nitre,  and  of 
nitrous  falts  in  vegetation,  feems,  it  is  faid,  to  have  been 
one  of  the  princip^  fpeculative  reafons  for  the  defence  of 
Xummer-fallows,  or  fallowings.  Nitrous  falts  are  produced, 
it  is  faid,  during  the  expofure  of  foils  containing  vegetable 
jind  anin:ial  remains,  and  in  the  greateft  abundance  in  hot 
vreather ;  but  that  it  is  probably  by  the '  combination  of 
azote  from  thefe  remains  with  oxygen  in  the  atmofphere, 
$h9t  the  acid  is  formed ;  and  at  the  cxpence  of  an  dement 
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which  otherwife  would  have  formed  ammonia ;  the  com- 
pounds of  which  are  evidently  much  more  efficacious  than 
the  nitrous  compounds  in  affifting  vegetation. 

It  is  further  noticed  on  the  fubjed,  that  when  weeds  are 
buried  in  the  foil,  by  their  gradual  decompofition,  they 
fumifh  a  certain  quantity  of  foluble  matter ;  but  that  it 
may  be  doubted  whether  there  is  as  much  ufeful  manure 
in  the  land  at  the  end  of  a  clean  fallow,  or  fallowing,  as  at 
the  time  the  vegetables  clothing  the  furface  were  firlt 
ploughed  in.  Carbonic  acid  gas  is  formed  during  the  whole 
time  by  the  adion  of  the  vegetable  matter  upon  the 
oxT^n  of  the  air,  and  the  greater  part  of  it  is  loft  to  the 
foil  m  which  it  was  formed,  being  diffipated  in  the  atmo- 
fphere. 

The  a£kion  of  the  fun,  too,  upon  the  furface  of  the  foil 
or  land,  tends,  it  is  faid,  to  difengage  the  gafeous  and  the 
volatile  fluid  matters  that  it  contains ;  and  heat  increafes 
the  rapidity  of  fermentation :  and  in  the  fummer-fallow  or 
fallowing,  nourifhment  is  rapidly  produced,  at  a  time  when 
no  vegetables  are  prefent  capable  of  abforbing  or  drinking 
it  up,  by  which  much  wafte  is  the  confequence. 

It  is  juflly  concluded  that  land,^when  it  is  not  employed 
in  preparing  food  for  animals,  (hould  be  applied  to  the 
purpofe  of  the  preparation  of  manure  for  plants  ;  which  ia 
effected  by  means  of  green  crops,  in  confequence  of  the 
abforption  of  carbonaceous  matter  in  the  carbonic  acid  of 
the  atmofphere.  But  that  in  a  fummer's  fallow  or  fallow- 
ing, a  period  is  conftantly  loft,  in  which  vegetables  may  be 
raifed,  either  as  food  for  animals,  or  as  nourifhment  for  the 
next  crop ;  and  that  the  texture  of  the  foil  or  land  is  not 
fo  much  improved  by  its  expofure  then  as  in  the  vrinter 
feafon,  when  the  expanfive  powers  of  froft  and  ice,  the 
g^dual  diffolution  of  fnows,  and  the  alternations  from  wet 
to  dry,  tend  to  pulverize  and  reduce  it,  and  to  blend  its 
different  parts  together  more  fully. 

From  thefe  faSs  and  circumftances,  it  is  clearly  evident 
that  the  pra^ice  of  fummer-fallowing  (hould  be  had  re- 
courfe to  as  little  as  poi&ble  by  the  {farmer,  as  there  is 
obvioufly  much  wafte  and  lofs  by  it  in  other  ways  than  by 
the  length  of  time  the  land  lies  idle  and  unproduftive. 

SuMMSR  Fiowet:s.    See  Flowbrs. 

Summer  FniUt.    See  Fruits. 

Summer  Land^  in  jigrieuhuref  a  term  fignifying  the 
fallowing  of  land  in  the  fummer. 

Summer  Management  tf  Flowers^  in  Gardemng^  in  the 
pra6iice  of  florifts,  is  that  which  confifts  in  the  proper 
cleaning,  watering,  directing  their  growth,  and  exhibiting 
them  wnen  neceflary.     See  Summer  Stage, 

Summer  Solfiice,    See  Solstice. 

Summer  Stage  for  Flowers f  in  Gardenin^f  that  which  is 
conitruded  for  the  purpofe  of  exhibiting  different  forts  of 
flowers  at  this  feafon.  Thefe  ftam,  for  the  auricula  and 
other  fimibr  pbnts  in  pots,  fliouM  be  built  with  deal,  or 
fome  other  light  wood  not  liable  to  warp  by  the  heat  of 
the  fun  $  the  back  parts  of  them  may,  and  the  fides  fliould 
always  be  fo  formed  as  to  have  a  fort  of  fliutters  for  Aiding 
up  and  down  occafionaUy,  in  order  to  admit  air  and  light 
when  neceffary.  Light  frames  fliould  alfo  be  made  and 
raifed  in  the  fronts  and  other  parts  of  the  ftages,  for  ftrain- 
ing  canvas,  flieets,  or  matts  over,  for  defending  and  protect- 
ing the  flowers  from  cold  winds,  flight  night-mfts,  and  too 
freat  funny  heats,  which  not  unfrequently  happen,  to  fome 
inds,  before  as  well  as  when  they  are  in  full  bloom.  The 
fhelves  on  which  the  flowers  are  to  be  placed  in  the  pots  or 
otherwife,  fhould  be  made  fomethine  in  the  manher  of  ftairs, 
about  fix  inches  in  width,  and  raifed  two  or  three  inches,  or 
more,  one  above  the  other^    The  roof  or  covering  part  may 
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be  formed  of  lijrht  wood,  of  tit  fame  kuids  as  aboTe,  being 
made  rather  lofty  in  the  front,  as  from  about  feren  to  feven 
and  a  half  feet^  or  rather  higher,  if  thought  proper.  It 
fliould  be  clofe,  rather  thick,  and  durable,  m  order  to  pre- 
Teot  the  heat  of  the  fun  from  penetrating  too  much  through 
it,  which  would  draw  up  the  flower-ftems  of  the  plants  too 
much,  and  render  them  weak,  as  well  as  be  injurious  to  the 
wood.  The  lowed  Hielf,  in  fuch  ftages,  fhould  be  about 
three  feet  from  the  ground,  and  the  whole  confiil  of  not 
more  than  fix  in  number,  in  order  that  the  flowers  may  be 
within  eafy  reach.  The  whole  length  of  fuch  ftages  in  the 
front  may  be  different  according  to  circumftances,  but  about 
nine  feet  in  the  clear  is  an  ufeful  length ;  in  which  cafe, 
each  flielf  may  contain  about  fifteen  pots  of  the  largeft 
plants  ;  and  a  ftage,  when  completely  full,  holds  from  about 
eighty  to  ninety  fuch  pots  of  flowers,  which  aremoftiy  fuffi- 
cient.  Such  (how-ftages  have,  in  fome  inilances,  looking- 
l^lafles  fixed  up  in  them  at  one  end,  fo  as  to  give  a  refle6^ion 
of  the  flower-plants,  which  has  often  a  fine  efFeft.  The 
infides,  as  well  as  the  outfides  of  fuch  fummer  ftages,  fhould 
be  painted  with  fome  dark  fuitable  colour,  in  the  former  to 
ferve  as  a  back-ground  to  the  flowers ;  thofe  of  the  dark- 
greeu,  black,  or  chocolate  kind,  as  giving  the  beit  contraft, 
«re  probably  the  moft  proper,  by  rendering  their  appearance 
the  moft  lively  and  beautiful. 

The  proper  afpefts  for  fuch  ftages,  are  fuch  as  beft  fuit 
the  particular  forts  of  flowers.  For  the  auricula,  they 
nay  often  front  a  full  northern  expofure  with  advantage. 
See  Auricula. 

8uMMER-^//r,  and  Sumrner'Workingy  in  Agrkidturei  terms 
•pplied  to  fummer-fallowing. 

Summer  Tare.     See  Tare. 

Summer  Teid,  in  Omttbohgy^  the  name  of  a  bird,  the 
fmalleft  of  all  the  duck-kind,  called  by  Gefner  the  anas 
csrciai.     See  Cracca  under  Duck,  and  Teal. 

Summer  Wheats  in  jigricuhurei  the  triticum  ^ftivum  of 
botanical  writers.     See  Spring  Wheat. 

Summer,  formed  from  the  French  fimmer^  which  fig- 
nifies  the  fame  thing,  in  ArchiteSure^  is  a  large  ftone,  the 
firft  that  is  laid  over  columns  and  pilafters,  beginning  to 
make  a  crofs  vault ;  or  it  is  a  ftone,  which,  being  laid  over 
a  piedroit,  or  column,  is  hallowed  to  receive  the  firft 
heunce  of  a  platband. 

Summer,  in  Carpentry y  is  a  large  piece  of  timber,  which, 
being  fupported  on  two  ftone  piers,  or  pofts,  fcrves  as  a 
bAtel  to  a  door,  window,  &c. 

There  are  alfo  fummers  ufed  in  various  engines,  &c. 
ferving  to  fuftain  the  weight,  &c. 

SuMM£R-7r^^,  denotes  a  beam  into  which  the  ends  of 
joifts  are  faftened,  and  to  which  the  girders  are  framed. 
See  Brest-summer,  and  Girder. 

Summer  of  an  Organ,     See  SovTSD'-BoarJ. 

SUMMERS  Islands,  in  Geography.     See  Bermuda. 

SUMMILY,  in  Agriculture^  a  term  provincially  fignify- 
ing  a  turnip  fallow,  autumn  or  naked  fallow. 

SUMMIT,  formed  from  the  French y&miiw/,  which  fig- 
nifies  the  fame,  the  vertex  or  point  of  any  body  or  figure ; 
as  of  a  triangle,  a  pyramid,  a  pediment,  &c. 

Summit  Levels  the  higheft  pound  of  a  canal. 

Summits  of  Flowersj  the  fame  with  the  antherac,  or 
tops  of  th-*  ftamina.     See  Flower. 

SUMMONER,  Summonitor,  an  apparitor,  or  petty 
•fi&cer,  who  is  to  cite  peri'ons  to  appear  at  a  certain  time 
and  place,  to  anfwer  to  the  charges  exhibited  againft  them. 
See  Apparitor,  and  Summons. 

SUMMONS,  SuKMONixio,  in  Lawi  a  dtiog  or  caUing 
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a  perfon  to  any  court,  t«^  aofwer  a  coaplaiot}  or  eim  to 
give  ta  his  eridence. 

This  is  the  fame  with  the  vocaiie  in  jus f  or  the  d^,  of 
the  civilians :  hence  alfo  our  old  wordyimnKr,  or  fumtamer. 

Summons  in  terra  petita,  is  that  made  on  the  land  wluch 
the  p»rty,  at  whofe  (uit  the  fnmmons  is  fent  out,  feeb  to 
have.  This  warning  on  the  land  is  given,  in  reil  aftioQi, 
by  erefUng  a  white  ftick,  or  wand,  on  the  de&ndant'i 
grounds  (which  ftick,  or  wand,  among  the  northern  natisns, 
IS  called  the  haeubis  nuncuUorius) ;  and  by  ftat.  51  £]iz. 
c.  3,  it  mutt  alfo  be  proclaimed  on  fome  Sunday  before  the 
door  of  the  parifh-church. 

Summons  ad  lVarranii%andum  is  a  procefs,  by  which  the 
vouchee  in  a  common  recovery  is  called. 

Summons  to  Parliament.     See  Parliament. 

Summons,  in  War.  To  fummons  a  place,  is  to  fend  i 
drum,  or  trumpet,  to  conunand  the  governor  to  furrender ; 
or,  in  cafe  of  rcfufal,  to  proteii  to  make  an  aifauit,  and 
to  lay  all  in  fire  and  blood.  See  Capitulatiok,  and 
Chamadb. 

,  SUMMULGUR,  in  Geography^  a  town  of  Bengal;  1$ 
miles  E.N.E.  of  Burdwan.  N.  lat.  25°  2I^  £.  lotg. 
88*^  26'. 

SUMMUM  BoNUM,  in  Ethics.     See  Chief  Good. 

SuMMUM  Genus.     See  Genus. 

SUMNAUT,  in  Geography.     See  Puttan-Sumkaut. 

SUMNER,  a  town  of  America*  in  the  diitrid  of  Maine, 
and  county  of  Oxford,  containing  611  inhabitants. 

Sumner,  a  county  of  Weft  Tenneffse,  bounded  N.  bf 
Kentucky,  £•  and  S.  "by  the  Indian  lands,  and  W.  by 
Davidfon  county,  watered  by  Cumberland  river,  and  veiy 
fertile.  It  contains  139792  inhabitants,  of  whom  5734 
are  flaves.  This  county  has  a  Prefbyterian,  Baptift)  m 
two  Methodiil  churches. 

SUMNUM,  a  rich  diftria  of  Perfia,  in  the  provisctof 
Khoraffan,  bounded  on  the  N.  by  mount  Elburz,  and  S. 
by  the  Great  Salt  Defart.  It  c<mtains  50  villages ;  a&d 
Sumnum,  the  capital,  is  a  fmall  town,  28  fiirfuBgs  &on 
Tehraun.  "  Damgan,'*  12  furfungs  from  Sumoum,  iJ 
fuppofed  to  be  the  ancient  Hecatompylos,  for  fome  tine 
the  metropolis  of  the  Parthian  empire.  This  is  theclsH 
town  of  a  diftrid  of  the  fame  name,  fituated  in  a  fpacioui 
plain,  famous  for  a  vi^ory  gained  by  Nadir  Sha^  over  tk 
Afghans.  The  town  of  **  Biftan,'*  called  alfo  ^Siianwt, 
yields,  with  its  dependencies,  a  revenue  of  1969  tomaum. 

SUMObKGUR,  a  port  of  Bengal;  11  miles  N.  of 
Calcutta. 

SUMOOM,  Hadb,  in  Meteorology^  a  peftilentitl  wind  rf 
Perfia.     See  Great  Sandy  Defert. 

SUMOROKOF,  Alexander,  in  Biography,  the  founder 

of  the  Ruifian  theatre,  was  the  fon  of  Peter  Sumopokofi  1 

Ruffian  nobleman,  and  born  at  Mofcow  in  the  year  ift^ 

From  his  father's  houfe,  where  he  acquired  the  deiifcBt8« 

literature,   he  was  removed  to  the   feminary  of  cadeti  t 

Peterfhurgh,   where  he   dif played    a  peculiar   genius  i* 

poetry,  as  well  as  great  zeal  in  the  profecution  of  !itcr«y 

improvement.     The  early  produ^ions  of  his  mufe  were  » 

the  amorous  clafs  ;  they  foon  attra6ted  notice  ;  and  usdtf 

the  patronage  of  count  Ivan  Shuvelof,  he  was  introdoced 

to  the  emprefs  Elizabeth,  and  taken  under  her  fpecial  pw- 

te^on.     Having  much  admired  the  books  of  Racbet  be 

was  led  to  turn  his  attention  to  the  drama  ;  and  at  the  a^ 

of  29   he  compofcd  his  firft  tragedy,    intitled  "  Kofrf- 

This  was  exhibited  at  the  court-theatre,  and  the  appls^* 

it  gained  induced  the  writer  to  proceed  in  the  fame  careffj 

till  he  had  produced  nine  tragedies,  feveral  comedies*  ^ 

fome  op«cas.    in  his  tragedies,  Racine  was  his  model ;  ^ 

*  diaogb 
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thoufirh  he  fell  ihort  of  the  perfedio%pf  hk  exemplar^  he 
was  in  many  inftances  a  fuccefsful  imitator  of  his  ezcel- 
lenciet.  Hit  comedies  poflefied  humour,  hut  were  deficient 
in  purity.  Sumorokof,  having  fo  far  fucceeded  in  his  dra-' 
matic  perfbrmaacesy  made  attempts  in  every  fpecies  of 
poetry,  except  the  epic.  He  wrote  love  fongs,  idyllia, 
£ables»  fatires,  anacreontics,  elegies*  verfions  of  the  Pfalms, 
and  Pindaric  odes.  In  the  latter  ipecies  of  compofition  he 
was  far  inferior  to  hk  contemporary  Lomonoxof,  being  def-  . 
titttte  of  that  elevation  and  fire  which  chara^erize  thofe 
of  the  latter :  but  the  tenderaefs  of  his  elegies,  and  the 
natural  fimplictty  of  his  paltoraU,  are  much  admired,  and 
his  fables  will  bear  a  comparifon  with  thofe  of  La  Fon- 
taine. Our  poet  alfo  wrote  fome  hiftorical  pieces  in  profe, 
which  are  commended  for  perfpicuity  of  ftyle,  though  they 
abound  too  much  in  ornament.  Sumorokof  enfured  the 
favour  of  his  female  fovereigns.  Elizabeth  rai£ed  him  to 
the  rank  of  brigadier,  appointed  him  dire^or  of  the  Ruilian 
theatre,  and  fettled  upon  him  a  penfion  of  400/.  fer  annum, 
Catharine  II.  created  him  counsellor  of  ftate,  honoured  him 
with  the  order  of  St.  Anne,  and  difttnguifhed  him  by  her 
munificence.  He  died  at  Mofcow  in  06iober,  1777,  in 
the  51(1  year  of  his  age.  **  In  his  private  chara^r,*'  (ays 
ime  of  his  biocrraphers,  *'  he  exhibited  the  virtues  and  the 
faults  of  exquifite  (enfibility  ;  equally  alive  to  benc£ts  and 
injuries  ;  open  and  undifguifed ;  polite  when  treated  with 
reipe6t,  but  oppofing  pride  by  haughtinefs  ;  irafcible  and  in- 
confiderate."  With  Lomonozof  he  contributed  to  diffufe  a 
taite  for  poetry  and  elegant  literature  anu>ng  hk  country- 
men, and  they  have  produced  a  numerous  clau  of  followers. 
Coxe's  Travels  in  Ruifia. 

SUMP,  in  Metaliurgjf  a  round  pit  of  ftone,  lined  vrith 
clay  within^  for  receiving  the  metal  on  its  firft  fnfion  from 
the  ore. 

Sump,  in  the  EngU/h  Sait-Worht  where  fea-water  m 
boiled  into  (alt,  is  ufed  as  the  name  of  a  fort  of  pond,  which 
they  make  at  fome  diftance  from  the  faltem  on  the  fea- 
ihore,  between  full  fea  and  low  water^nark.  From  thk 
pond  they  lay  a  pipe,  through  which,  when  the  fea  k  in, 
the  water  runs  into  a  well  adjoining  to  the  faltem ;  and 
from  this  well  they  pump  it  into  troughs,  through  which 
it  is  carried  to  their  cideros,  in  order  to  be  ready  to  fu|4>ly 
the  pans.     See  Salt. 

SUMPH,  in  Minings  denotes  a  pit  funk  down  in  the 
bottom  of  the  mine,  to  cut  or  prove  the  lode  ftill  deeper 
than  before,  and  in  order  to  dope  and  dig  it  away  if  necef- 
fary,  and  alfo  to  drive  on  the  lode  in  depth.  The  fumph 
principally  ferves  as  a  bafon  or  refervoir,  to  collect  the 
water  of  a  mine  together,  that  it  may  be  cleaned  ott  by  an 
engine  or  machine. 

SUMPTER,  or  Sumter,  in  Geography^  a  diftri^  of 
South  Carolina,  containing  i9>o54  inhabitants,  of  whom 
11,638  are  /laves. 

SuMFTER'Norfr,  is  a  horfe  that  carries  provtfions  and 
neceffaricfl  for  a  journey.     Ruit. 

SUMPTERSVILLE,  in  Ge9graphyy  atownofSoirth 

Carohna,  in  Clermont  county  ;  519  miles  from  Wafhington. 

SUMPTUARY   Laws,   Leges   SumftuarUy    are   laws 

made  to  reftrain  excefs  in  apparel,  coitly  furniture,  eating, 

&:c. 

Moil  ages  and  nations  have  had  their  fumptuary  laws ; 
and  fome  retain  them  ftill.  But  it  is  oblerved,  that  no  laws 
are  worfe  executed  than  fumptuary  laws. 

Political  writers  have  been  much  divided  in  opinion  with 
refpe6t  to  the  utility  of  thefe  laws  to  a  ftate.  Baron  Mon- 
telquieu  obferves,  that  luxury  is  extremely  proper  for 
monarchiesi  and  that  under  this  kind  of  governmeat  there 


fliouid  be  no  fumptuary  laws  ;  and  it  is  alfo  fieoeffary  in 
defpotic  ftates  ;  but  ruinous  to  democracies.  With  regard 
to  England,  whofe  government  is  compounded  of  both 
fpecies  it  may  ftill  be  a  dubious  queftion,  fays  judge  Black- 
ftone,  how  far  private  luxury  is  a  public  evil ;  and  as  fuch 
cognizable  by  public  laws.     See  Luxury. 

A  government,  fays  Montefquieu,  may  make  fumptuary 
laws  with  a  view  to  frugrality  ;  and  this  is  the  fpirit  of  fu^ 
laws  in  republics.  In  general,  the  purer  a  ftate  is,  the  more 
it  is  ruined  by  its  relative  luxury,  and  confequently 
the  greater  occafion  it  has  '  for  relative  f umptuaf y  laws. 
The  richer  a  ftate  is,  the  more  it  thrives  by  its  relative 
luxury ;  for  which  reafon  it  muit  take  care  not  to  make 
any  relative  fumptuary  law3« 

Sumptuary  laws  may,  under  fome  governments,  be  ne- 
ceffary  fur  particular  reafoos.  The  people,  fays  the  fame 
writer,  by  the  influence  of  the  climate,  may  grow  fo  nume* 
rous,  and  the  means  of  fubftfting  may  be  fo  uncertain,  as 
to  render  an  univerfal  application  to  agriculture  extrenoely 
neceflary.  As  luxury  in  thofe  countries  is  dangerous,  their 
fumptuary  laws  fhould  be  very  fevere.  In  order,  therefore, 
to  be  able  to  judge  whether  luxury  ought  to  be  encouraged 
or  profcribed,  we  (hould  examine  firft  what  relation  there  is 
between  the  number  of  people  and  the  facility  they  have  of 
procuring  fubfiftence.  In  England  the  f6il  produces  more 
grain  than  is  neceflary  for  the  maintenance  of  thofe  who 
cultivate  the  land,  and  of  thofe  who  are  employed  in  the 
woollen  manufa^ures.  This  country  may  be  therefore  al- 
lowed to  have  fonoe  trifling  artn,  and  oonfequently  luxury. 
In  France  likewife  there  is  corn  enough  for  the  fupport  of 
the  hufbandman,  and  of  the  manufa^urer.  Befides,  a  foreign 
trade  may  bring  in  fo  many  neceflaries  in  return  for  toys, 
that  there  is  no  danger  to  be  apprehended  from  luxury. 

On  the  contrary,  in  China  the  wonten  are  fo  prolific,  and 
the  human  fpecies  multiplies  fo  faft,  that  the  lands,  though 
ever  fo  much  cultivated,  are  fcarcely  fufficient  to  fupport  the 
inhabitants.  Here  therefore  luxury  is  pernicious,  and  the 
fpirit  of  induftry  and  economy  is  as  requtfite,  as  in  any  re- 
public. They  are  obliged  to  purfue  the  neceflary  arts,  and 
to  flinn  thofe  of  luxury  and  pleafure. 

The  fumptuary  laws  of  that  ancient  Locrian  legiflator 
Zakucus,  are  famous:  by  thefe  it  was  ordained,  that  no 
woman  fliould  go  attended  with  more  than  one  maid  in  the 
ftreet,  except  me  were  drunk :  that  flie  ftiould  not  go  out 
of  the  city  in  the  night,  unlefs  flie  went  to  commit  fornica- 
tion ;  that  ftie  fliould  not  wear  any  gold  or  embroidered  ap- 
parel, unlefs  flie  propofed  to  be  a  common  ftrumpet :  and 
that  men  fliould  not  wear  rings,  or  tifl'ues,  except  when  they 
went  a  whoring,  &c. 

The  Englim  have  had  their  fhare  of  fumptuary  laws, 
chiefly  made  in  the  reigns  of  Edw.  III.  Edw.  IV.  and 
Hen.  VIII.  againft  picked  flioes,  ftiort  doublets,  and  long- 
coats  ;  though  all  repealed  by  ftatute  i  Jac.  I.  c.  ft5.  As 
to  excefs  in  diet,  there  remains  ftill  one  law  unrepealed.  Ste 
Diet. 

Under  king  Henry  IV.  Camden  tells  us,  pride  was  got 
fo  much  into  the  foot,  that  it  was  proclaimed  tliat  no  man 
fliould  wear  fliocs  above  fix  inches  broad  at  the  toes.  And 
their  other  garments  were  fo  ftiort,  that  it  was  enafted, 
25  Edw.  IV.  that  no  perfon,  under  the  condition  of  a  lord, 
fliould,  from  that  time,  wear  any  mantle  or  gown,  unlefs 
of  fuch  len^^h,  that,  ftanding  upright,  it  might  cover  his 
privy  members  and  buttock  . 

Among  the  Romans,  the  fumptuary  and  cibary  laws  were 
very  numerous :  by  the  lex  Orchia,  the  number  of  guefts  at 
feafts  was  limited,  though  without  limitation  of  the  charges 
of  them.   By  the  Fannian  law,  made  twenty-two  years  after* 

wards. 
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^irardsy  it  was  enaded»  that  more  than  ten  afies  fliould  not 
be  fpent  at  any  ordinary  feaft :  for  the  folemn  feafts,  as  the 
Saturnalia^  &c.  an  hundred  alFes  were  allowed ;  ten  of  which, 
Gellius  informs  us,  was  the  price  of  a  fheep,  and  a  hundred, 
of  an  ox. 

By  the  Didian  law,  which  was  preferred  eighteen  years 

after,  it  was  decreed  that  the  former  fumptuary  laws  fhould 

be  of  force,  not  only  in  Rome,  but  throughout  all  Italy ; 

'and  that,  for  every  tranfgreflion,  not  only  the  mafter  of  the 

feaft,  but  all  the  guefts  too,  (hould  be  liable  to  the  penalty. 

SUMRAH,  in  Gecgraphyy  a  town  of  Syria,  in  the  pa- 
chalic  of  Tripoli,  anciently  called  Simyfa,  or  Tazimra ;  i8 
miles  N.  of  Tripoli. 

SUMSERAH,  a  town  of  Bengal;  53  miles  S.  of 
Doefa. 

SUMSERNAGUR,  a  town  of  Hindooftan,  in  Bahar ; 
53  miles  S.W.  of  Patna. 

SUMS  KOI,  a  town  of  Rufiia,  in  the  government  of 
Olonetz  ;  16  miles  S.  of  Kemi. 

SUMULPOUR,  a  town  of  Hindooftan,  in  Oriffa ;  18 
miles  W.S.W.  of.  Cattack. 

SUN,  Sol,  in  jijironamyi  the  great  luminary  which  en- 
lightens the  world,  and  by  his  prefence  conflitutes  day. 
For  his  real  apparent  dtameter,  da^tyf  and  di/lance^  fee  thefe 
articles.     See  alfo  Planet  and  Solar  System. 

The  fun,  which,  in  the  infancy  of  aftronomy,  was  reckoned 
among  the  planets,  (hould  rather  be  numbered  among  the 
fixed  itars.  It  appears  bright  and  large  in  comparifon  with 
them,  becaufe  we  keep  conftantly  near  the  fun,  whereas  we 
are  at  an  immenfe  diftance  from  the  ftars.  For  a  fpe6kator, 
placed  as  near  to  any  ftar  as  we  are  to  the  fun,  would  fee 
that  ftar  a  body  as  large  and  bright  as  the  fun  appears  to 
us ;  and  a  fpe^ator,  as  far  diftant  from  the  fun  as  we  are 
from  the  ftars,  would  fee  the  fun  as  fmall  as  we  fee  a  ftar, 
divefted  of  all  its  circumvolving  planets ;  and  would  reckon 
,  it  one  of  the  ftars  in  numbering  them. 

The  fun  agrees  with  the  fixed  ftars  in  the  property  of 
emitting  light  continually,  and  in  retaining  conftantly  its 
relative  fituation,  with  very  little  variation  ;  and  it  has  pro- 
bably many  properties  in  common  with  them.  The  ftars, 
as  well  as  the  fun,  poifefs  gravitation,  and  the  other  general 
properties  of  matter ;  they  are  fuppofed,  like  the  lun,  to 
emit  heat  as  well  as  light ;  and  it  has  been  conjedured  with 
great  reafon,  that  they  ferve  to  cherifti  the  inhabitants  of  a 
multitude  of  planetary  bodies  revolving  round  them.  See 
Star. 

According  to  the  Copernican  hypotheiis,  which  is  now 

Senerally  received,  and  which  has  even  demonftration  on  its 
de,  the  fun  is  the  centre  of  the  whole  planetary  and  cometary 
fyftem ;  round  which  all  the  planets  and  Comets,  and  our 
earth  amon^  the  reft,  revolve,  in  different  periods,  and  in 
elliptical  orbits,  according  to  their  different  diftances  from 
the  fun,  which  is  fuppofed  to  be  placed  in  the  lower  focus 
of  all  the  planetary  orbits.  Stridly  fpeaking,  however,  if 
we  cenftder  the  focus  of  Mercury's  orbit  to  be  in  the  Sun's 
centre,  the  focus  of  Venus's  orbit  will  be  in  the  common 
centre  of  gravity  of  the  Sun  and  Mercury ;  the  focus  of  the 
Earth's  orbit  in  the  common  centre  of  gravity  of  the  Sun, 
Mercury,  and  Venus  5  the  focus  of  the  orbit  of  Mars  in  the 
common  centre  of  gravity  of  the  Sun,  Mercury,  Venus,  and 
the  Earth ;  and  fo  of  the  reft,  Neverthelefs,  the  focufes  of 
the  orbits  of  all  the  planets,  except  thofe  of  Saturn  and  the 
Georeium  Sidus,  will  not  be  fenfibly  removed  from  the  cen- 
tre of  the  fun ;  nor  will  the  foci  of  thefe  orbits  recede 
fenfibly  from  the  common  centre  of  gravity  of  the  Sun  and 
Jupiter,  See  tlus  motion  iUnftriited  and  demonftrated  under 
JEarth  and  Planet. 


SuK,  Motion  of  lit.  The  fun,  though  thus  eafed  of  that 
prodigious  motion,  by  which  the  ancients  imagined  him  to 
revolve  daily  round  our  earth,  yet  is  not  a  perfe6Uy  quiefoent 
body. 

From  the  phenomena  of  his  maculae  or  fpots,  it  eridently 
appears,  that  he  has  a  rotation  round  his  axis ;  like  that  of 
the  earth,  by  which  the  natural  day  is  meafured ;  only  flower. 
Some  of  thefe  fpots  have  made  their  firft  appearance  near 
the  edge  or  margin  of  the  fun,  and  have  been  feen  feme  time 
after  on  the  oppoftte  edge ;  whence,  after  a  ftay  of  about 
fourteen  days,  they  have  reappeared  in  their  firft  place,  and 
taken  the  fame  courfe  over  again  ;  finifhing  their  entire  cff* 
cuit  in  27^  12^  20™:  which  is  hence  deduced  to  be  the 
period  of  the  fun's  rotation  round  his  axis ;  and,  therefore, 
the  periodical  time  of  the  fun's  revolution  to  a  fixed  ilar  it 
35**  15**  16" ;  becaufe  in  27**  12**  20*"  of  the  month  of  May, 
when  the  obfervations  on  which  this  calculation  is  founded 
were  made,  the  earth  defcribes,  according  to  the  elder  Caf- 
fini,  an  angle  about  the  fun's  centre  of  26°  22';  and,  there- 
fore, as  the  angular  motion  of  563^  +  26^  22'  is  to  360^ 
fo  is  27**  12^  20™  to  25**  15^  1 6"*.  Others  fix  the  period  of 
the  fun's  rotation  on  his  axis,  with  refpe£t  to  the  fixed  ilan, 
at  25*^  lo*';  and  they  obferve,  that  this  axis  is  direded  to- 
wards a  point  about  half  way  between  the  pole  ftar  aod 
Lyra,  the  plane  of  rotation  being  inclined  a  little  more  than 
7°  to  that  m  which  the  earth  revolves. 

This  motion  of  the  fpots  is  from  weft  to  eaft :  whence  we 
conclude  that  of  the  fun,  to  which  the  other  is  owing,  to  be 
from  eaft  to  weft.  For  the  various  appearances  of  the  folir 
fpots,  their  caufe,  &c.  fee  Maculje  and  Spots. 

Under  the  articles  to  which  we  have  referred,  a  brief  ac* 
count  is  given  of  Dr.  Herfchel's  hypothefis  with  regard  to 
the  phyfical  conftru^ion  of  the  fun  and  the  fpots  obferred 
on  his  iurface ;  we  ftiall  here  prefent  our  readers  with  a  more 
deUiled  account  of  this  hypothefis.  Dr.  Herfchel  has  found 
it  convenient  to  lay  afide  the  old  names  oij^wis^  tMcUhfenM- 
bratfacul^t  and  lucuHj  becaufe  they  are  figurative  exprefliooj 
that  may  lead  to  error.  Inftead  of  thefe,  he  adopts  the  el- 
preifions  of  opttungi^  Jballowtf  ridgeif  noduUif  corrug^ieut 
indentations^  znd  fores. 

Openings^  he  lays,  are  thofe  places  where,  by  the  acci* 
dental  removal  of  the  luminous  clouds  of  the  fun,  its  ovo 
fohd  body  may  be  feen  ;  and  this  not  being  lucid,  the  open- 
ings through  which  we  fee  it  may,  by  a  common  tdefcopc, 
be  miftaken  for  mere  black  fpots,  or  their  nuclei. 

Shallows  are  extenfive  and  level  depreflions  of  the  lu- 
minous folar  clouds,  generally  furroundinfir  the  openings  to 
a  confiderable  diftance.  As  they  are  lefs  luminous  than  the 
reft  of  the  fun,  they  feem  to  have  fome  diftant,  though  my 
imperfeA,  refemblance  to  penumbra  ;  which  might  occafioi 
their  having  been  called  fo  formerly. 

Ridges  are  bright  elevations  of  luminous  matter,  extesded 
in  rows  of  an  irregular  arrangement. 

Nodules  are  alfo  bright  elevations  of  luminous  matter,  but 
confined  to  a  fmall  fpace.  Thefe  nodules,  and  ridges,  os 
account  of  their  being  brighter  than  the  general  furface  of 
the  fan,  and  alfo  diftiering  a  little  from  it  in  colour,  hate 
been  called  faculae,  and  luculi. 

Corrugations^  he  calls  that  very  particular  and  remarkable 
unevennefs,  ruggednefs,  or  afperity,  which  is  peculiar  to 
the  luminous  folar  clouds,  and  extends  all  over  the  furface 
of  the  globe  of  the  fun.  As  the  depreffed  parts  of  the  cor- 
rugations are  lefs  luminous  than  the  elevated  ones,  the  di* 
of  the  fun  has  an  appearance  which  may  be  called  mottled. 

Indentations  are  the  deprefled  or  low  parts  of  the  corruga- 
tions ;  they  alfo  extend  over  the  whole  furface  of  the  itt* 

minous  folar  clouds. 
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•    fifm  are  very  fmall  holes  or  openingSf  about  the  middle 
•f  the  indentations. 

That  the  appearances,  which  have  been  called  fpots  in 
the  fun,  are  real  openings  in  the  luminous  clouds  of  the  folar 
atmofphercy  he  evinces  by  a  number  of  obfervations.  His 
next  feries  of  obfervations  is  adduced  to  prove,  that  the  ap- 
pearances which  have  been  called  penumbrae,  are  feal  de» 
predion s,  or  (hallows.  Thefe  are  followed  by  others,  al- 
alleged  to  (hew,  that  ridges  are  elevations  above  the  general 
fur£ice  of  the  luminous  clouds  of  the  fun  ;  that  nodules  are 
fmall,  but  highly  elevated,  luminous  places ;  that  corruga- 
tions confift  of  elevations  and  deprelfions;  that  the  dark 
places  of  corrugations  are  indentations ;  and  that  the  low 
places  of  indentations  are  pores.  Hence  he  infers,  that  the 
leveral  phenomena  above  enumerated  could  not  appear,  if 
the  fhining  matter  of  the  fun  were  a  liquid ;  iince  by  the 
laws  of  hydro ftatics,  the  openings,  (hallows,  indentations, 
and  pores  would  inftantly  be  filled  up,  and  that  ridges  and 
nodules  could  not  preferve  their  elevation  for  a  fingle  mo- 
ment. Whereas,  many  openings  have  been  known  to  laft 
for  a  whole  revolution  of  the  fun,  and  extenfive  elevations 
have  remained  fupported  for  feveral  days.  Much  lefs,  he 
fays,  can  it  be  an  elaftic  fluid  of  an  atmofpheric  nature, 
becaufe  this  would  be  ftill  more  ready  to  fill  up  the  low 
places,  and  to  •expand  itfelf  to  a  level  at  the  top.  It  re- 
mains, therefore,  to  allow  this  fhining  matter  to  exift  in  the 
manner  of  empyreal,  luminous,  or  pbofphoric  clouds,  re- 
fidinp  in  the  higher  regions  of  the  folar  atmofphere.  This 
opinion  is  illuftrated  and  confirmed  by  a  variety  of  obferva- 
tions. From  thefe  obfervations,  it  is  inferred  that  the  corru- 
gations are  caufed  by  a  double  ftratum  of  clouds ;  the  under 
Sratum,  or  that  which  is  next  to  the  fun,  confilting  of  clouds 
lefs  bright  than  thofe  which  compofe  the  upper  itratum,  and 
probably  not  unlike  thofe  of  our  planet.  Thefe  double 
renbns  of  clouds  are  thought  to  aftord  us  fufficient  proof 
of  the  exiltence  of  a  folar  atmofphere ;  which  atmofphere 
is  uf  great  denfity,  and,  like  our's,  fubje6k  to  confiderable 
agitations.  Thefe  agitations  indicate,  that  there  is  fome 
ckar  atmofpheric  fpace,  between  the  folid  body  of  the  fun 
and  the  loweft  region  of  the  clouds.  It  alfo  appears,  that 
the  gafes  of  the  folar  atmofphere  are  tranfparent ;  becaufe 
our  author's  obfervations  prove  his  being  able  to  fee  the  re- 
Heded  lieht  of  the  corrugations  from  their  indentations,  and 
of  the  felf-luminous  regions  in  general,  from  the  (hallows 
which  they  furround  and  illuminate.  In  order  to  explain 
the  generation  of  (hallows,  it  is  prefumed  from  aftual  ob^ 
fervation,  that  a  tranfparent  elaftic  j^as  comes  up  through 
the  openings,  by  forcing  itfelf  a  pallage  through  the  plane- 
tary clouds.  This  elailic  gas  is  conilantly  formed,  and 
afcends  every  wiiere,  by  a  fpecific  gravity  lefs  than  that  of 
the  general  folar  atmofpheric  gas  contained  in  the  lower 
regions.  When'  it  goes  up  in  moderate  quantities,  it  makes 
for  itfelf  fmall  paffages  among  the  lower  regions  of  clouds, 
iTvhich  are  called  pores.  When  this  gas,  denominated  em- 
pyreal, has  reached  the  higher  regions  of  the  fun's  atmo- 
rphere,  it  mixes  with  other  gafes,  which,  from  their  fpecific 
gravity,  refide  there,  and  occafl(>ns  decompofitionB  which 
produce  the  apjiearance  of  corrugations,  the  elevated  parts 
of  which  are  fmall  felf-luminous  nodules,  or  broken  ridges. 
Set  ween  the  interflices  of  ^thefe  felf-luminous  clouds,  which 
are  afcertained  not  to  be  clofely  conneded,  the  light  re- 
fleded  from  the  lower  clouds  will  be  plainly  vifible,  and 
being  much  lefs  intenfe  than  the  dire^  illumination  from  the 
upper  regions,  will  occafion  the  faint  appearance  called  in- 
dentations. The  mixed  light,  partly  refle&ed  from  thefe 
indentations,  and  partly  emitted  diredly  from  the  hifi;her 
parts  of  the  corrugations,  will  refemble  a  mottled  furface. 


Wheii  a  quantity  of  empyreal  gas,  more  than  what  pro^ 
duces  onlv  pores  in  afcendin^,  is  formed,  it  will  make  for 
itfelf  fmall  openings ;  or,  meetmg  perhaps  with  fome  refifiance 
in  paffing  upwards,  it  may  exert  its  adion  in  the  produdion 
of  ridges  and  nodules :  and  laitly,  if  iiill  further  an  uncom- 
mon quantity,  of  this  gas  (hould  be  formed,  it  will  burib 
through  the  planetary  regions  of  clouds,  and  thus  will  pro* 
duce  great  openings  ;  then,  fpreadin^  itfelf  above  them,  it 
will  occafion  large  (hallows,  and,  mixing  afterwards  gra- 
dually with  other  fuperior  gafes,  it  will  promote  the  increafe, 
and  dlifl  in  the  maintenance,  of  the  general  luminous  phe- 
nomena. 

If  this  account  of  the  folar  appearances  fhould  be  well 
founded,  we  (hall  have  no  difficulty  in  afcertaining  the 
a6iual  Hate  of  the  fun,  with  regard  to  its  energy  in  giving 
light  and  heat  to  our  globe ;  and  nothing  will  now  remain^ 
but  to  decide  the  queftion,  which  will  naturally  occur,  whe* 
ther  there  be  adkuallv  any  confiderable  difference  in  the 
quantity  of  light  and  heat  emitted  from  the  fun  at  different 
times. 

From  other  obfervations,  which  we  cannot  detail  vnthout 
far  exceeding  our  prefcribed  limits.  Dr.  Herfchel  is  in- 
duced to  fuppofe,  that  the  appearance  of  copious  fpots  indl* 
cates  the  approach  of  warm  feafons  on  the  furface  of  the 
earth ;  and  he  has  endeavoured  to  maintain  this  opinion  by 
hiflorical  evidence ;  conne^ing  the  varying  temperature  of 
our  atmofphere  with  the  appearance  and  difappearance  of 
the  folar  fpots.  The  fpots  or  fhallows,  which  our  author 
confiders  as  parts  of  an  inferior  ftratum  confifting  of  opaque 
clouds,  are,  as  he  thinks,  capable  of  prote^ing  the  inunediate 
furface  of  the  fun  from  the  exceflive  heat  produced  by  com- 
buftion  in  the  fuperior  ftratum,  and  perhaps  of  rendering  it 
habitable  to  animated  beings.  But  if  liars  are  funs,  and 
funs  are  habitable,  a  very  extenfive  field  of  examination 
is  thus  opened  to  our  view.  Dr.  HerfchePs  hypothefis, 
however  ingenious  and  confonant  to  the  obfervations  by 
which  he  fupports  it,  is  liable  to  fome  objedions.  If  we 
inquire  into  the  intenftty  of  the  heat,  which  muft  neceffarily 
exilt,  wherever  the  above-mentioned  combuftion  is  per- 
formed, we  cannot  avoid  the  con  virion,  that  no  clouds, 
however  denfe,  could  impede  its  rapid  tranfmiflion  to  the 
parts  below.  Befides,  the  diameter  of  the  fun  is  1 1 1  times 
as  great  as  that  of  the  earth ;  and  at  its  furface,  a  heavy 
body  would  fall  through  uo  lefs  than  450  feet  in  a  fingle 
fecond  $  fo  tliat  if  every  other  circumftance  permitted  hu- 
man beines  to  refide  upon  it,  their  own  weight  would  pre- 
fent  an  infuperable  difficulty,  fince  it  would  become  nearly 
thirty  times  as  great  as  that  upon  the  furface  of  the  earthy 
and  a  man  of  moderate  ftze  would  weigh  above  two  tons* 
Some  of  the  moft  celebrated  aftronomers  have  imagined, 
from  the  comparative  light  of  different  parts  of  the  fun's 
difc,  or  apparent  furface,  that  he  is  furrounded  by  2^  confi- 
derably  denfe  and  extenfive  atmofphere,  imperfectly  tranf-. 
parent ;  conceiving  that,  without  fuch  an  atmofphere,  the 
marginal  parts,  which  are  feen  moft  obliquely,  muft  appear 
conliderably  the  bricrhteft  ;  but  this  opinion,  fays  fir  Wil- 
liam Young,  is  wholly  erroneous,  and  the  inferences  that 
have  been  (vawn  from  it,  refpe6ting  the  fun's  atmofphere,  are 
confequently  without  foundation.     See  Zodiacal  Ligbu 

Thofe  who  have  maintained  that  the  fubftance  of  the  fiin 
is  fire,  argue  in  the  following  manner :  the  £un  (hines,.  and 
his  rays,  coUeCted  by  concave  mirrors,  or  convex  lenfes» 
burn,  confume,  and  melt,  the  moft  folid  bodies;  or  elfe 
convert  them  to  afhes,  or  glafs  ;  wherefore^  as  the  force  of 
the  folar  rays  is  diminifhed,  by  their  divergency,  in  a  dupli* 
cate  ratio  of  the  diftances  reciprocally  taken ;  it  is  evident, 
their  force  and  effed  are  the  fame»  when  coUeded  by  a  burn- 
ing 
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iog  lenfly  or  mifror»  a»  if  we  were  at  fuch  diftance  from  tke  fon, 
where  they  were  equally  denfe.  The  fun's  rays,  therefore,  in 
the  neighbourhood  of  the  fun,  produce  the  fame  effedka,  as 
might  be  expelled  from  the  moil  vehement  fire :  confe- 
quently,  the  fun  is  of  a  fiery  fubiiance. 

Hence  it  follows,  that  its  furface  is  every  where  fluid,  that 
being  the  condition  of  flame* 

Indeed,  whether  the  whole  body  of  the  fun  be  fluid,  as 
fonse  think ;  or  folid,  as  others ;  they  do  not  prefume  to 
determine :  but  as  there  are  no  other  marks,  by  which  to 
diftinguifh  fire  from  other  bodies,  but  light,  heat,  a  power 
of  burning,  confuming,  melting,  calcining,  and  vitrifying ; 
they  do  not  fee  what  fhould  hinder,  but  that  the  fun  may  be 
a  globe  of  fire,  like  our's,  invefted  with  flame ;  and  fup- 
pofing  that  the  macuke  are  formed  out  of  the  folar  exhala- 
tions, they  infer  that  the  fun  is  not  pure  fire  ;  but  that  there 
are  heterogeneous  particles  mixed  along  with  it. 

Philofophers  have  been  much  divided  in  opinion  with  re- 
fpe^  to  the  nature  of  fire,  light,  and  heat,  and  the  daufe^ 
that  produce  them  :  and  they  have  eiven  very  different  ac- 
counts of  the  agency  of  the  fun,  with  which,  whether  we 
confider  them  as  fubitances  or  qualities,  they  are  intimately 
connected,  and  on  which  they.feem  primarily  to  depend. 
Some,  among  whom  we  may  reckon  fir  liaac  Newton,  con- 
fider the  rays  of  light  as  compofed  of  fmall  particles,  which 
ai:e  emitted  from  (hining  bodies,  and  move  with  uniform  velo- 
cities in  uniform  mediums,  but  with  variable  velocities  in 
mediums  of  variable  denfities.  Thefe  particles,  they  fay, 
a&  upon  the  minute  conflituent  parts  of  bodies,  not  by  im- 
pact, but  at  fome  indefinitely  fmall  diilance  ;  thry  attraa  and 
are  attracted  ;  and  in  being  refle6ied  or  refraAed,  they  ex- 
cite a  vibratory  motion  in  tne  component  particles.  Others, 
as  Boerhaaf  e,  reprefent  fire  as  a  fubftanceyiii  generii^  unal- 
terable in  its  nature,  and  incapable  of  being  produced  or  de- 
iiroyed  ;  naturally  exifling  in  equal  quantities  in  all  places, 
imperceptible  to  our  fenfes,  and  only  difcoverable  by  its 
eff^6ls,  when,  by  various  caufes,  it  is  collected  for  a  time 
into  a  lefs  fpace  than  that  which,  from  its  tendency  to  an 
univerfal  and  equable  diffufion,  it  would  otherwife  occupy. 
The  matter  of  this  fire  is  not  fuppofed  to  be  derived  from 
the  fUn  in  any  wife :  the  folar  rays,  whether  direct  or  re- 
fiefied,  are  of  ufe  only  as  they  impel  the  particles  of  fire 
in  parallel  directions  :  that  parallelifm  being  deftroyed,  by 
intercepting  the  folar  rays,  the  fire  inftantly  afFumes  its  na- 
tural flate  of  uniform  diffufion.  According  to  this  expli- 
cation, which  attributes  heat  to  the  matter  of  fire,  when 
driven  in  parallel  direCiions,  a  much  greater  muft  be  given 
it,  when  the  quantity  fo  collected  is  amaffed  into  a  focus  | 
and  yet  the  focus  of  the  largeft  fpeculum  does  not  heat  the 
air  or  medium  in  which  it  is  found,  but  only  bodies  of  den- 
fities different  from  that  medium. 

M.  De  Luc,  in  his  Lettres  Phyfiquef:,  is  of  opinion,  that 
the  folar  rays  are  the  principal  caufe  of  heat ;  but  that  they 
only  heat  fuch  bodies  as  do  not  allow  them  a  free  paffage. 
In  this  remark  he  agrees  with  Newton  \  but  then  he  dil^rs 
totally  from  him,  as  well  as  from  Boerhaave,  concerning  the 
nature  of  the  rays  of  the  fun.  He  does  not  admit  the  ema- 
nation of  any  luminous  corpufcles  from  the  fun,  or  rather 
felf-fhinin?  iubiiances,  but  fuppofes  all  fpace  to  be  filled 
with  an  ether  of  great  .eUilicity  and  fmall  denfity,  and  that 
light  confifls  in  the  vibrations  of  this  ether,  as  found  con- 
fiits  in  the  vibrations  of  the  air.  Upon  Newton's  fuppo- 
fition,  fays  an  excellent  writer,  the  caufe  by  which  particles 
of  light,  and  the  corpufclei^  conftituting  other  bodies,  are 
mutually  attra^^ed  and  repelled,  is  uncertain.  The  rej^fon 
of  the  uniform  diffufion  of  fire,  of  its  vibration,  and  reper* 
Cuffion>  as  iUted  in  Boerhaave'a  opinion,  is  equally  inexpli- 

9 


cable ;  and  in  the  hft-mentiotied  hypothefitf  we  add  to  the 
other  difficulties  attending  the  fuppofition  of  an  unWertii 
ether,  the  want  of  a  firft  mover  to  make  the  fun  vibntc. 
Of  thefe  feveral  opinions  concerning  elementary  fire,  it  may 
be  faid,  as  Cicero  remarked  concerning  the  opinions  of  pB. 
lofophers  concerning  the  nature  of  the  foul :  "  Hanim  fcn- 
tentiariim  quz  vera  fit,  Deus  aliqnis  vtderit ;  qux  verifimil- 
lima,  magna  quaeilio  ell."  Watfon's  Chem.  ££  voLL 
p.  164. 

For  a  farther  account  of  thefe  opinions,  fee  Fire,  Heat, 
and  Light.  Dr.  Herfchel's  opinion  has  been  flated  at 
large  in  this  article,  and  alfo  under  Maculjb,  &c. 

The  figure  of  the  fun  is  a  fpheroid,  liigher  under  its  e(pia- 
tor  than  about  the  poles.  This  we  prove  thus :  the  fvnhu 
a  motion  about  its  own  axis ;  and  therefore  the  folar  matter 
will  have  an  endeavour  to  recede  from  the  centres  of  the 
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circles  in  which  it  moves ;  and  that  with  the  greater  force) 
as  the  peripheries  of  the  circles  are  greater :  but  the  eosa* 
tor  is  the  greateft  circle ;  and  the  relt,  towards  the  pues, 
continually  decreafe  ;  therefore  the  folar  matter,  though  at 
firil  in  a  fpherical  form,  will  endeavour  to  recede  from  the 
centre  of  the  equator  farther  than  from  the  centres  of  the 
parallels. 

Confequently,  fince  the  gravity  by  which  it  is  retained  is 
its  place,  is  fuppofed  to  be  uniform  throughout  the  whole foo; 
it  will  really  recede  from  the  centre  more  under  the  equatof 
than  under  any  of  the  parallels  ;  and  hence  the  fun's  diame« 
ter,  drawn  through  the  equator,  will  be  greater  than  that 
pafling  through  the  poles,  i .  e,  the  fun's  hgure  is  not  per' 
fectly  fpherical,  but  fpheroidical. 

Befides  the  fun's  rotation  about  its  axis,  afcertained  hj 
the  fpots  on  its  furface,  it  has  another  motion,  which  is  a 
kind  of  agitation  round  the  centre  of  gravity  of  thcfyftea, 
occafioning  a  change  of  place,  and  dependent  on  the  Otua* 
tions  of  the  planetary  bodies  that  furround  it.  This  kind 
of  motion  was  long  ago  inferred  from  theory  only,  but  it 
hits  been  a6tually  demonflrated  by  modern  obfervajiooS' 
Suppofing  all  the  planets  to  be  in  conjunfbon,  or  nearly  H 
the  fame  dire^ion  from  the  fun,  the  common  centre  of  is- 
ertia  of  the  fyilem  is  at  the  diftance  of  about  a  diameter  of  the 
fun  from  his  centre ;  and  fince  the  centre  of  inertia  of  thi 
whole  fyflem  muft  be  undifturbed  by  any  reciprocal  a^ioM 
or  revolutions  of  the  bodies  compofing  it,  the  fun  xm. 
defcribe  an  irregular  orbit  round  this  centre,  his  jjrcaieft 
diilance  from  it  being  equal  to  his  own  diameter.  We  may 
form  an  idea  of  the  magnitude  of  this  orbit  by  a  comparifoft 
with  the  orbit  of  the  moon :  a  body  revolving  round  the 
fun,  in  eonta^  with  its  furface,  mall  be  nearly  twice  a8^^ 
mote  from  his  centre  as  the  moon  is  from  the  earth,  andtK 
fun's  revolution  round  the  common  centre  of  gravity  of  the 
fyftem  mufl  therefore  be,  where  it  is  rooft  remote,  at  fowr 
times  the  diilance  of  the  moon  from  the  earth. 

The  fun,  like  many  other  ftars,  has  probably  a  progrel- 
five  motion,  wliich  is  fuppofed,  ^om  a  comparifon  of  the 
apparent  motions  of  a  great  number  of  the  ftars,  to  be  dj 
reded  towards  the  conltellation  Hercules.  It  is  beyond  » 
queftion  that  many  of  the  ilars  have  motions  peculiar  |J* 
themfelves,  and  it  is  not  certain  that  any  of  them  arc  with- 
out fuch  motions ;  it  is,  therefore,  in  itfelf,  highly  probij 
ble  that  the  fun  may  have  fuch  a  motion.  But  Dr.  Herfchel 
has  confirmed  this  conjeAure  by  arguments  almofl  demon- 
ftrative.  He  obferves,  that  the  apparent  proper  motioBS  of 
forty-four  flars  out  of  fifty-lix  are  very  nearly  in  the  direfr 
tion  which  would  be  the  refult  of  fuch  a  real  motion  of  t» 
folar  fyftem  :  and  that  the  bright  ftars  Ardturus  and  SirtW> 
which  are  probably  the  neareil  to  us,  have,  as  they  oup^ 
to  have,  the  greateft  apparent  motions.     Befides,  the  fftf 
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Caftorappemt  when  viewed  with  a  telelcope,  to  eonfift  of 
two  flan,  of  nearly  equal  magnitude;  and  though  they 
have  both  a  oonfiderable  apparent  motion,  they  have  never 
been  found  to  change  their  diftance  a  fingle  fecond ;  a  cir- 
cumftance  which  i«  eafily  underftood,  if  both  their  apparent 
motions  are  fuppofed  to  arife  from  a  real  motion  of  the  fun, 
but  which  is  much  lefs  probable,  on  the  fuppofition  of  two 
feparate  and  independent  motions.     See  Star* 

For  the  apparent,  diurnal,  and  annual  motions  of  the 
Hunt  fee  Earth. 

Sun,  Denjity^  Diameter^  DiftMce^  Magaiiudet  and  Parol' 
lax  of  the.    See  each  artide,  and  Planets. 

Sun,  Apparent  Diameter  of  the.     See  Diamrtbr* 

Sun  at  the  Hori%ont  Apparent  Magmtude  of  the.  See 
Apparent  Magnitude 

Sun,  Altitude  of  the.    See  Altitude  and  Meridian 

AUtude. 

SunV  Altitude^  Tables  of  the.    See  Dial. 

Sun,  Angle  at  the.     See  Angle. 

Sun,  Diurnal  and  NoQumal  Are  of  the.     See  Arc. 

Sun,  Cycle  of  the.    See  Cycle. 

Sun,  Declination  of  the.    See  Declination. 

Sun,  EclMu  of  the.    See  Eclipse. 

Sun,  NadSr^  Placet  Retrogradatkn^  and  Fertscal  of  the. 
See  the  feveral  articles. 

Sun,  Raifins  of  the.    See  Raisin. 

SvV'Bumif^y  in  Medicine.     See  Ephblis. 

SuN-Z)«w.     See  Drosera. 

&OS  folis  is  recommended  bv  fome  as  a  ffreat  cordial,  and 
good  for  confnmptions,  oonvulfions,  and  the  plague.  For- 
merly a  cordial  water,  in  which  this  herb,  with  feveral  fpices, 
as  a  principal  ingredient,  was  in  great  repute,  under  the 
name  of  rofafolut  though  now  almoS  out  of  date.  Miller's 
Bot.  Off. 

SuN'/j^,  MciUh  the  Tetraodon  mola  of  Linnsus,  and  a 
fpcdes  Qlcfiraeion  in  the  Artedian  fyfteni,  in  Ichthyolopt  a 
fi(h  of  a  very  fingular  figure.  Its  body  is  broad^  and  inort, 
jmd  its  hinder  extremity  is  terminated  by  a  circular  fin> 
which  (enres  it  for  a  tail ;  fo  that  it  looks  like  the  head  of  a 
large  fi(h  fevered  from  its  body ;  it  is  frequently  of  two  feet  in 
length,  and  fometimes  very  much  exceeds  that  fise,  growing 
even  to  two  hundred  weight.  It  has  no  fcales,  but  is  cck 
vered  with  a  hard,  harm,  and  rough  fkin.  Its  back  is 
black,  and  its  belly  white ;  the  fides  are  of  a  middle  colour 
between  both.  lu  back  and  belly  both  terminate  in  a  nar- 
jrow  edge.  Its  mouth  is  very  fmall  for  the  fize  of  the  fifli, 
and,  when  open,  is  round.  Its  jaws  are  hard,  and  edged 
like  a  knife  within ;  externally  they  are  rough,  as  if  befet 
vith  feveral  rows  of  fmall  teeth.  i*he  head  does  not  at  all 
projeA  from  the  reft  of  the  body.  The  eyes  are  very  fmall. 
^he  gills  are  only  two  elliptic  holes,  covered  with  their  pro* 
per  membranes.  Its  flefli  is  very  foft,  and  its  bones  are  all 
^nilv  and  tender.  The  flcin  iticks  verY  firmly  to  the  fleih, 
auid  IS  not  eafily  taken  off.  It  is  caught  in  the  Mediterra- 
nean,  and  fometimes  in  the  Britiih  feas.      WiUughby's 

Hift*  Fife*  p.  15 !• 

Mr.  Pennant  defcribes  the  fun-fifli  of  Mount's  Bay,  under 
the  title  of  the  oUang  Aoden.'  In  form,  he  fays,  it  re* 
fembles  a  bream»  or  fome  deep  fiih  cut  off  in  the  middle : 
the  mouth  is  very  fmaU,  and  contains  in  each  jaw  two  broad 
teeth  with  (harp  edges ;  the  eyes  are  little,  having  before 
each  a  fmall  iiemilunar  aperture  (  the  peroral  fins  are  very 
fimall,  and  placed  behind  them ;  the  dorfal  fin,  and  the  anal 
fin,  are  hign,  and  placed  at  the  extremity  of  d>e  body ;  the 
tjdl-fin  is  narrow,  and  fills  all  the  abrupt  fpace  between 
thofe  two  fins ;  the  colonr  of  the  back  is  dulky  and  daspled ; 
the  belly  filvcry ;  between  the  eyes  and  the  pcderal  tins  are 
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ftreaks  pointing  downwards  |  the  flcin  is  free  from  fcades ; 
the  meat  of  the  fi(h  is  uncommonly  rank :  it  feeds  on  (hell-- 
fifli.  Care,  fays  Mr.  Pennant,  muft  be  taken  not  to  con* 
found  this  fifli  with  the  fun-fifli  of  the  Irifli,  which  in  all 
refpeds  differs  from  it.  The  former,  or  tetraodon  mola  of 
Linnsus.  which  he  calls  thtjhort  cBodoUf  differs  from  the. 
other  in  being  fhorter  and  Jeeper ;  the  back  and  anal  fins 
are  higher,  and  the  aperture  to  the  gills  not  femilunar,  but 
oval :  the  fitiiation  of  the  fins  is  the  fame  in  both. 

One  of  thefe  fifli,  of  five  hundred  weight,  was  taken  iR 
1734^  near  Plymouth ;  and  on  boiling  a  piece  of  the  flefli» 
to  try  how  it  would  tafte,  (as  fome  authors  have  defcribed 
it  as  a  fine  fifli  for  the  table,)  it  was  found,  infl;ead  of  a 
firm  mafs,  to  be  all  converted,  in  a  few  minutes,  into  a  per* 
fed  j^^"*  ^®  ^^^  i^  could  not  be  taken  out  otherwife  than 
with  a  (poon.  In  colour  and  confiftence  this  jelly  refembkd 
boiled  ftarch  when  cold,  and  had  little  or  nothing  of  a  fiftiy 
flavour,  but  a  very  agreeable  tafte ;  it  ftuck  firmly  to  the 
lips,  however,  and  to  the  fingers,  appearing  very  remark- 
ably  glutineua :  and  as  the  ancients  had  no  other  glue  than 
one  made  of  fifli,  this  jelly  was  tried,  as  to  iu  fticking 
quality,  on  leather,  and  on  paper,  and  was  found  to  anfwer 
as  well  as  common  pafte ;  but  by  fome  accident  it  was  not 
tried  upon  wood. 

It  will  be  extremely  worth  while,  on  fome  other  oppor* 
tunitv,  to  try  whether  a  true  ichthyocolla  may  not  be  pre- 
pared by  boiling  down  its  jelly.  Philof.  Tranf.  N^  456. 
p.  343.     Abr.  vol.  is.  p.  73,  &c. 

&vn-Fi/b  is  alio  a  name  fometimes  given  to  the  baflung 
fliark. 

Sm-Flowerf  in  Botany.  See  Hblianthuj* 
SW'Flowerf  in  Agriculture,  a  well-known  anniial  plant 
of  larffe  growth,  and  confiderable  produce,  which  &aa 
btely  been  introduQ^  into  field  culture  with  utility  and 
advantage,  in  feveral  different  views.  It  is  the  heaanthu 
amnnu  of  botanical  writers,  and  fuppofed  to  be  a  native  of 
Mexico,  in  South  America ;  thongn  it  would  feem  to  be 
indigenous  to  many  different  parts  of  the  world.  It  is  fud 
to  be  feen  wild,  tnough  of  Imall  growth,  in  the  ibuthem 
diftrids  of  Africa  i  to  be  not  unknown  in  China ;  and  to  be 
extremely  coounon  in  the  Eaft  Indies,  where  it  is  defignated 
the  Jooroofe  moa-iy,  or  fun-ftarer.  . 

Soil  and  Situation^' — The  plant,  which  is  of  a  hardy  naturei 
thrives  well,  and,  raifed  by  feed,  admits  of  confiderabfe 
latitude  in  regard  to  the  nature  or  quality  of  foil,  00  which 
it  may  be  grown  with  advantage,  where  there  is  fufllcient 
depth,  ftrengthy  and  moiilure,  for  the  plants  to  derive 
proper  fupport  and  nourifliment  from  them.  . 

The  fituations  in  which  they  are  grown  fliould  oonftantly 
be  open,  and  expofed  as  much  as  poifible  to  the  warmth  of 
th&  lun ;  as  the  crops  in  fuch  not  only  ripen  and  fill  the 
feed  better,  but  the  plants  are  of  a  confiderably  larger 
growth  than  in  thofe  which  are  dofe  and  confined.  In 
preparing  the  ground  for  this  fort  of  crop,  it  fliould  not  be 
rendered  light  l)y  too  much  ploughinjr,  but  be  in  a  rather 
firm  ftate  of  mould  in  the  more  fuperncial  parts ;  being  al- 
ways, however,  as  dean  and  firee  from  all  forts  of  weeds  2m 
poflible.  Where  manure  can  be  fpared,  it  may  be  ploughed 
m,  in  preparing  the  land,  as  near  to  the  time  of  fowing  the 
feed  as  may  be  convenient. 

In  chooung  feed  for  this  crop,  as  in  moft  other  cafef| 
the  hardeft,  fmeft,  fulleft,  and  plumpeft,  and  that  which  hat 
been  the  beft  ripened,  fliould  always  be  oreferred  as  much 
as  poflible ;  as  it  is  from  fuch  that  the  hen  and  moft  perfeft 
crops  are  raifed.  The  feed  for  this  purpofe,  too,  fhould 
cenfUntly  have  been  kept  and  preferved  in  a  dry,  airy  fitUJH 
tion  or  pUoe^  fo  as  not  to  have  had  any  tendency  to  throw 
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out  If^irei  tA'  fprout's.  And  the  pra'ftice  of  fwimhin^  it, 
befort  it  Ti  "pvk  tnto  the  ground^  ii  proper  and  beneficisd,  in 
ordH*  to  reAiore  any  light  and  tmperfeft  feeds  that  may  be 
pYtftnt. 

Three  oir  four  quarts  of  feed,  but  moftly  the  firft  quan- 
tity, wiH  be  fufficient  for  an  acre  of  land,  if  double  dibbled, 
#mch  18  Hot  the  produce  of  more  than  half  a  fcore  plants. 

In  feeding  the  plants,  the  fined  and  thofe  which  are  in 
the  moft  open  expofures  fhould  be  chofen  for  the  purpofe, 
Ibttinp  them  remain  until  they  are  perfeftly  vtell  ripened, 
aind  chiefly  making  ufe  of  the  large  principal  heads  only ; 
.  tie  feeds,  when  threfhed  out,  being  fafely  kept  out  of  the 
^aV  of  moifture. 

The  time  of  fowing  the  feed  muft,  in  fome  meafure,  be 
fefgtAated  by  circumftances ;  but  the  more  early,  in  general, 
the  feed  can  be  got  into  the  ground  in  February,  or  the 
AicteediAg  month,  the  better,  as  the  crops  will  become 
ripe  and  ready  the  fooner  in  the  latter  end  of  the  fummer, 
or  the  beginning  of  the  autumn,  which  is  of  much  import- 
ance in  fecui^ng  them. 

"niere  are  different  methods  of  fowing.  It  is  probable 
that,  in  many  cafes,  it  might  be  moil  conveniently  fown  in 
flight  drills,  made  at  the  diftance  of  about  a  foot,  or 
eighteen  inches,  according  to  the  nature  or  quality  of  the 
foil,  by  an  implement  conftruAed  for  the  purpofe,  fo  as  to 
forth  tne  driDs,  and  drop  two  or  three  feeds  only,  at  fuch 
Afttnt  fpaces,  into  them,*  covering  them  by  a  following 
<hain  or  light  roller,  as  pra6lifed  for  turnip  feed.  Or  they 
mJglit  %e  let  by  the  dibble,  as  praAifed  for  wheat,  at  fuch 
dinances  apart ;  or  in  the  quincunx  order,  as  fome  have 
propofied,  which,  it  is  faid,  augments  the  diftances  of  the 
plants  nearly  a  fifth,  but  is  not  fo  convenient  in  cleaning 
the  crops.  But  others  think,  that  the  feed  fhould  be 
dibbled  in  after  the  maniier  of  beans,  the  ground  beine  pre- 
vloufly  levelled  by  means  bf  a  light  barley-roller,  and  one, 
6t  perhaps  two,  feeds  being  then  dropped  into  each  hole : 
then  the  roller  ftio\ild  be  again  pafied  over  the  ground,  in 
6rdfer't5  cldfe  the  holes  in  upon  the  feed,  and  prevent  its 
being  difturbed  by  the  harrow,  which  fhould  afterwards 
follow  and  conclude  the  bufinefs. 

Any  mode  which  is  capable  of  affording  the  means  of 
placing  the  feed  at  an  equal  and  proper  regular  depth  and 
oiftance,  and  of  covering  it  well  from  being  deflroyed  in 
atiy  way,  as  enfuring  a  more  regular,  perfedL,  and  certain 
j^bwth  in  the  plants,  aad  promoting  their  more  equal 
rifing,  would  be  of  advantage,  as  the  plants  would  thereby 
be  made  to  ripen  more  uniformly  together,  be  fooner  dry  in 
the  fheaf  or  bundle,  and  the  work  of  threfhing  out  the  feed 
be  more  perfeftly,  eafily,  and  readily  performed.  Such  a 
tontrivance  could  require  little  difi&culty,  trouble,  or  ex- 
pehc'e,  and  might  anfwer  for  fome  other  purpofes  of  plants 
of  this  fort,  which,  though  they  do  not  tranfplant  or  re- 
Wlove  well  without  balls  of  earth  about  their  roots,  may  flill 
be  raifed  frohi  feed  in  fmall  beds  only,  or  be  thinned  out 
from  the  general  crops,  in  that  way,  for  f applying  and 
Htling  up  any  breaks  or  defers  that  may  arife  or  take  place 
from  the  failure  of  feed,  or  any  other  caufe.  This  fort  of 
work  muft,  however,  in  all  cafes,  be  carefully  done ;  and 
^  little  water  be  given  at  the  fame  time,  and  for  fome  days 
afterwards,  if  the  weather  be  not  moiit. 

The  plants  being  fuppbfed  to  arife,  either  at  large  inter- 
vals in  rows  at  one*  foot  apart,  or  at  twelve-inch  intervals 
with  three  fcet  diftances  in  the  ro#,  would  take  about 
'14,52c  to  an  acre  of  land. 

In  the  culture  of  crops  bf  this  fort,  the  land  between  the 
pTints  is,  from  the  firfl,  to  be  kept  quite  clear  frofti  all  forts 
bf  weeds,  but  efpecidUy  whjSe  t&ey  ate  in  their  iofadt  Srate 
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df  growth.  And  as  foon  as  they  are  rifen  fuflbfendy  above 
the  furface  of  the  land,  the  fupmiumerary  plants  ihoold  lU 
be  well  thinned  oat  by  the  hoe,  where  they  are  not  wanted 
for  filling  up  any  vacancies  that  may  have  occurred  in  tltt 
crops ;  but  where  this  is  the  cafe,  it  fhould  be  done  by  a 
fmall  fpud,  or  garden-trowel  with  a  long  handle,  fo  as  to 
preferve  the  mould  about  their  roots  as  much  as  poflible, » 
they  do  not  tranfplant  wril  without  this.  In  all  cafes 
wbeiie  there  are  proper  diftances  or  fpaces  preferyed  b^ 
tween  the  rpws,  the  work  of  after-cultufe  may  be  res^ 
dily  accompKfhed  by  means  of  a  (ingle  horie-hoe  pioogh, 
contrived  for  the  purpofe,  fo  as  to  cut  up  the  weeds,  nir 
the  mould  well,  ahd  lay  it  tip  a  little  to  the  roots  of  the 
plants.  Thfe  parts  between  the  plants  in  the  rows,  wbere 
neceffary,  niay  be  cleared  and  cleaned  by  a  fmail,  light 
hand-hoe.  Where,  from  the  nature  and  quality  of  the 
land,  the  plants  rife  to  a  great  height,  they  may  be  prmed) 
and  fome  of  the  lower  branches  may  often  be  taken  off 
early,  with  great  advairta^  to  the  crops  in  thev  growth, 
and  tfab  production  t)f  feed. 

As  to  the  beft  mode  of  harvefttng  crops  of  this  (brt,  feme 
have  thought  that  pulling  up  the  flalks  by  the  roots,  io 
dry  weather,  is  a  better  praAice  than  that  of  leaping  or 
cutting  them  Over  by  the  furface  of  the  tand,^  not  only  00 
account  of  their  woody  nature,  but  as  preventing  the  fcit- 
tering  of  the  feed,  efpeciaHy  where  they  are  not  grown  npoa 
a  very  fliflF  bound  foil.  The  roota  are  to  be  wdl  deicd 
from  all  dirt,  before  threfhing  the  feed  out,  for  the  fake 
of  the  fample.  As  the  feeds  readily  quit  the  beads  wheo 
perfe6Uy  dry,  they  can  be  eafily  threfhed  out. 

After  being  pulled  or  cut,  they  may  *probably  rfsam 
out  until  quite  dry,  as  rains  have  b^  feen  to  be  incapaHc 
of  materially  injuring  them.  They  may  be  bound  up  to- 
gether with  tarred  twine,  and  be  put  up  in  fmall  ftscks  or 
parcels,  in  iheaves  of  fmall  fises ;  the  heads  being  made  to 
incline  inward,  in  order  that  they  may  fooner  become  dfy. 
As  foon  as  they  are  become  perfcftly  dry  and  weH  cnH 
they  are,  in  large  crops,  either  to  be  Racked  op  fosKwfca 
in  tne  manner  of  other  grain,  or,  in  cafes  where  they  «t 
only  of  fmall  extent,  be  headed  and  collefied  gradually, 
from  time  to  time,  as  the  flowers  or  heads  become  ripe,  iits 
a  fack,  proper  balket,  or  other  contrivance ;  depofiting  the 
heads,  where  neceffary,  upon  a  fort  of  hurdles  or  racks,  l^ 
ranged  in  tiers  one  above  another  for  the  purpofe,  «» 
placing  them  under  large,  open,  airy  fhed-buildiogs :  of,* 
lome  mflanccs,  they  may  be  ftrung  on  proper  fmall  conh 
by  meatw  of  holes  made  through  the  middle  of  eachheao; 
being  thus  fufpended  in  the  open  air  and  fun,  fo  as  to  bi« 
the  full  drying  influence  of  the  atn^iofphere. 

When  well  cured  and  fufliciently  dry,  the  feed  ffliyhf 
threfhed  out,  and  put  by  for  future  ufe ;  being  preferred,  w 
a  fimilar  manner  to  com,  either  in  granaries,  or  other  cos- 
venient  dry  places.  Where  the  heads  are  cut  into  fach 
they  may  be  fafely  houfed  with  little  or  no  lofs  of  feed. 
Crops  of  this  kind  may  fland  out  in  the  field,  in  cafe «» 
neceflity,  until  late  in  the  autumn,  without  much  danger. 

The  gradual  taking  off  the  heads,  too,  as  they  becoitf 
ripe,  where  that  method  is  praAifed,  often  greatly  prevent5 
the  depredations  of  birds,  and  other  vermin,  as  well  v  tw 
fhedding  and  dropping  of  the  feed  upon  the  gronnH,  of 
which  great  lofs  may  fometimes  be  fuftained.  Crops  of  tw 
kind  are  not  much  expofed  to  difeafes,  fuch  as  blight,  0^ 
dew,  or  others  of  a  fimilar  fort ;  but  are,  for  the  moft  p**^' 
in  a  blooming  healthv  flatc.  And  though  fx^me  infefbiwf 
fix  and  fhelter  themfelves  on  the  flowers  or  heads,  they  c«w^> 
•from  the  clofe  compaft  fkate  of  the  feeds'  in  them,  lodgew 
their  interfticei ;  coniequently  tfat  torn-tits,  which  are  per- 
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haps  the  gftsteft  enemiee  of  thefe  cn>p«>  may  not  only  feek 
the  infeds  as  their  food»  but  at  the  lame  time  phin^r  the 
feed  of  the  flowers ;  as  it  is  certain^  and  well  knowu*  that 
they  not  unfrequently  work  it  out  of  the  heads*  even  before 
it  ^s  fully  ripe.  The  capability  which  thefe  birds  poffefs 
of  fufpending  their  bodies  in  a  backward  diredion  upon  the 
ilowers»  alfo  tends  to  facilitate  their  getting  out  the  feeds 
fipom  the  heads*  8uch  birds  are  not»  however,  numerous 
in  any  fituation.  Rats  and  mice,  too,  often  commit  great 
depredations  on  thefe  crops,  feparating  the  infides  of  the 
feeds  from  the  outer  coats  of  them,  in  fomewhat  the  fame 
manner  as  fquirrels  do  nuts,  confuming  the  inner  parts,  and 
rejefting  the  hulls :  they  fliould,  thereforet  be  well  fecured 
from  them. 

The  expenoe  of  thefe  crops  cannot  be  very  great,  either 
in  the  preparation  and  culture  of  the  land,  or  in  the  manage* 
ment  and  fecuriag  of  the  produce  afterwards..  As  to  the 
produce  pf  this  fort  of  crop,  it  muft  be  very  different,  ^. 
cording  to  the  feafon,  the  nature  of  the  culture  which  is 
made  ufe  of  in  raifing  it,  the  care  that  is  taken  in  its  arowth 
and  after-manaffement,  and  the  kinds  of  the  plants  uat  are 
employed  for  uie  purpofe,  as  well  as  foae  other  circum- 
ftances  of  lefs  importance.  But  when  grown  with  care,  in 
a  fiiitably  open  manner,  and  in  good  feafons,  the  produce 
will  moitly  bo  very  abundant.  Some  have  ftated  it  fo  high 
as  upwards  of  fifty  bulhds  the  acre,  fuppofing  each  plant, 
on  the  average,  to  afford  nearly  the  quantity  of  a  pmt  of 
feed ;  but  taking  it  at  half  this  quantity,  which  is  probably 
near  the  mark,  when  properly  cultivated,  the  produce  wiU 
be  fufficient  to  fully  repay  the  farmer,  and  leave  him  a  very 
ample  profit. 

This  is  a  fort  of  crop  which  is  capable  of  being  ufed  and 
applied  for  many  different  purpofes ;  as  for  feeding  and  fat- 
tening  many  forts  of  animals,  in  different  ways ;  for  drawing 
and  forming m  fine  oil  from,  for  the  ufe  of  the  clothier,  the 
printer,  and  otheri ;  for  the  ufe  of  the  fibrous  and  other 
parts,  in  the  making  of  pack-thread,  paper,  and  other 
manufaduring  purpotes;  for  the  purpofe  of  fuel  in  the 
coots,  naked  ftems,  and  fome  other  parts ;  and  probably 
lor  fome  other  ufes  and  purpofes,  to  which  it  has  noir  yet 
much  applied. 

In  the  feeding  of  animals,  the  feed,  being  of  a  farinaceous, 

iy  ouahty,  may  be  given  as  a  cheap,  fubftantial,  and 
Bounfliing  food  to  neat  catde,  horfes,  (heep,  pigs,  rabbits, 
j»d  poidtry  of  all  forts. 

In  the  feeding  of  neat  cattle  with  it,  it  may  be  ufed  either 
in  the  reduced  mealy  ftate,  or  that  of  cake,  after  it  has  been 
•xpreAed  or  manufa^ured  for  oil.  This  crop  is  faid  fome* 
times  to  be  cultivated  in  America,  as  green  food  for  cattle. 

For  horfes  it  may  be  ufed  as  their  ufual  food,  either  in 
the  natural,  or  bruifed,  broken,  and  reduced  ftates ;  which 
latter  is  probably  the  beft,  not  only  as  digefting  more 
readily,  and  going  much  farther,  but  as  improving  the  tafte, 
and  rendering  the  fubftance  more  agreeable  to  toe  animals. 
It  may  be  mixed  with  a  Uttfe  bran  at  firft.  There  can  be 
no  doubt  of  the  utility  and  advantage  of  this  fort  of  pro* 
'vender  for  all  forts  of  working  animals  of  this  kind. 

As  to  (hfitpf  they  muii  have  this  fort  of  food  given  to 
them  in  the  mealy  (late,  or  that  of  the  huiky  matUr,  they 
being  mixed  with  fuitable  quantities  of  wheat-bran  or  pol- 
lard. In  this  way  it  may  feed  fuch  animals  very  well,  and 
with  fome  advantage. 

For  pigs  or  fwine,  too,  it  (hould  always  be  pwen  in  the 
coarfe,  reduced,  mealy  ftate,  either  in  the  fohd  form,  or 
in  that  of  foup  or  wafh. 

For  rabbits  this  fort  of  food  may  be  made  ufe  of  in  dif- 
ferent flatcB,  but  it  is  probably  beft  employed  in  the  ftate 


of  feed  or  meal,  in  mixture  with  bran  or  pollard,  as  tfa^ 
animals  are  very  fond  of  it  in  thefe  ways.  The  huik^ 
cha%  material  msiy  likewife  be  ufed  in  the  fame  way,  4s  ^ 
dry  food,  in  fome  cafes,  with  great  benefit.  While  ufina 
fuch  food,  the  animals  are  faid  to  look  extremely  fleek  ^nd 
well  in  their  coats,  and  to  frilk  about  and  drum  the  floop 
with  their  hinder  feet,  which  are  the  true  figns  of  ^alt^ 
and  condition. 

Poultry  of  nooll  forts  foon  become  fond  of  this  fop4  i9 
its  feed  ftate,  and  it  fupports  and  keeps  them  very  \jif:\i  ; 
but  it  may  probably  be  given  to  them  with  more  advantage 
in  the  flate  of  coarfe  me^  in  mixture  with  malhed  potatoeii 
or  foaked  bran. 

Pheafants,  in  the  domeftic  ftate,  are  faid  alfo  to  have 
been  often  fed  with  this  fort  of  food;  as  well  as  tamf 
pigeons,  in  fome  cafes,  and  partridges,  and  fome  othei; 
birds,  with  complete  fuccefs,  and  in  a  fuperior  manner  t<^ 
moft  forts  of  corn-feeding. 

The  refufe  plants  maybe  employed  as  the  foundations  in 
littering  of  farm-yards,  as  well  as  for  fome  other  purpofes 
about  them,  as  wattled  defences,  divifions,  fcreens,  and 
temporary  coverings  for  Sieds,  &c. 

The  flowers,  too,  afford  confiderable  fupplies  of  honey 
and  wax  to  bees,  which  may  be  of  great  importance  in 
numy  fituatioas. 

There  is  an  oil  capable  of  being  expreffed  from  thefe 
feeds,  which  is  faid  to  be  of  the  fine  almond  kind,  and 
which  may  be  applied  to  different  purpofes  in  the  arts.  In 
the  Eaft  Indies,  eight  quarts  of  this  fine  tranfparent  oil  is 
faid  to  have  been  produced  from  about  eighty  pounds  of 
the  clean  feed,  which  had  been  grown  and  ripened  in  a 
funny  fituation.  There  is  a  cake  left  in  the  procefs  of 
makmg  it,  which  may  be  made  ufe  of  as  noticed  above. 

The  manufa£iurinff  of  this  oil  has  alfo  been  already  prac* 
tifed  in  fome  parts  ofthis  country ;  and  the  plant  is  faad  to 
have  been  actually  cultivated  in  the  field,  in  France,  in  thif 
intention.  There  can,  therefore,  be  little  doubt  of  its 
utility  in  this  way. 

At  the  above  rate,  the  produce  of  oil  on  the  acre  would 
be  very  great  indeed,  as  that  fpace  would  afford  upwards 
of  two  hundred  bufhels  of  feed,  two  of  which  would  be 
more  than  the  weight  there  ftated ;  but  fuppofiog  it  to  yield 
one-third,  or  even  a  half  lefs,  the  produce  in  oil  would  be 
fully  fufficient  to  encourage  the  cultivation  of  thefe  crops ; 
and  the  refidue,  or  cake»  would  amply  repay  the  expencet 
incurred  in  the  procefs  of  milling. 

The  oil  is  applicable  to  the  ufes  of  the  clothier,  in  foften-, 
ing  and  preparing  the  wool  for  the  card  and  the  loom.  It 
is  equal  in  value,  for  this  ufe,  to  the  rancid  and  fpoiled 
Florence  or  fvisggy  fallad  oils ;  the  animal  oils  being  unfit 
for  this  purpofe.  It  is,  of  courfe,  worth  four  or  more  fhil* 
lings  the  gallon,  in  this  application.  But  it  is  capable  of 
other  more  valuable  ufes,  as  for  book*printing,  burning  in 
lamps,  where  purenefs  and  brilliancy  are  required,  and  fome 
other  purpofes  in  the  arts,  v^re  the  finer  forts  of  oil  are 
neceffary.  It  has  been  found  to  be  particularly  well  adapted 
to  the  printing  bufiuefe  by  the  American  printers. 

The  ftrong  fibrous  and  fome  other  parts  of  the  plant 
may  be  ufeful  for  the  purpofe  of  manufa^uring  into  pack* 
thread,  inftead  of  hemp  ;  and  for  the  making  of  paper,  19 
which  intention  the  wlute,  fliining,  filyery,  fibrous  fub- 
ftance, which  is  contained  in  a  large  proportion,  is  mofi^ 
deferving  of  the  attention  of  the  manufaAurer  than  i»f 
other  part. 

The  large  roots,  naked  ftems,  and  feme  other  wafte  partSi 
may,  in  noany  places,  be  converted  with  advantage  to  the^ 
puq^es  of  fud.    They  may  be  made  ufe  of  in  the  billet  or 
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fttKer  forms,  for  drying  malt^  and  other  fimilar  ufet,  in  fome 
places ;  and  be  ufed  in  this  and  ether  ways  as  common  fuel, 
and  be  fubftituted  as  chips  for  lighting  of  fires,  in  the  dried 
ft  ate,  near  large  towns. 

It  is  not  improbable  but  that  this  fort  of  crop  may  be 
appficable  to  fome  other  purpofes,  to  which  it  has  not  yet 
been  thought  capable  of  being  applied.  It  may,  therefore, 
be  concluded,  that  this  plant  may  mKu  not  only  be  culti- 
vated for  the  purpofe  of  ornament,  but  for  a  variety  of 
economical  ufes  and  applications  of  the  farmer  and  the 
manufacturer,  as  well  as  fome  domeliic  purpofes.  It  may 
alfo  be  found  uftrful  and  beneficial  with  hemp,  in  the  culti* 
▼ation  and  improvements  of  land  of  the  fen  and  marih  kinds, 
as  drinking  up  and  throwing  off  a  large  quantity  of  moifture. 
It  may  confequently  hereafter  be  found  a  plant  of  great 
.  utility  and  confideration  to  the  farmer  and  manufadurer,  as 
well  as  to  the  gardener. 

SuN-F/tfw^r,  Bqftard.     See  Helenium. 

^Xim-'Flowerf  Dwarfs  HeRanihemum^  or  Ciflus*  See 
Helianthemum  and  CisTus. 

The  root  of  helianthemum,  taken  internally,  is  efteemed 
good  again (i  the  bites  of  ferpents  :  and  the  tops  are  effec- 
tual for  the  fame  purpofe.  The  plant  is  adringent,  and 
a  good  demulcent,  in  the  form  of  a  decodion,  particularly 
in  diarrhoeas,  haemorrhages,  and  difeafes  of  the  fauces.  !• 
Bauhine  fays,  it  is  good  in  all  diforders  attended  with  a  flux 
of  any  kincl. 

SuN-ZY^wfT,  Dwarf  Amiricmi*    See  Rudbeckia. 

Sun  Flower ^  Tick-fiedea.     See  Coreopsis. 

SvV'Flatii  9f  Hinaoqfian.     See  Son. 

SvS'Scorcbedf  a  term  ufed  by  our  GardemrSf  in  fome 
parts  of  England,  to  exprefs  a  diftemperature  of  firuit-trees, 
owing  to  the  fun's  affeding  them  too  forcibly  and  too 
fuddenly ;  the  confequence  of  which  is  the  lofs  and  wither- 
ing of  the  fruit.  Such  trees  only  are  fubjeA  to  this  as 
are  planted  in  places  (heltered  from  the  fpring  fun,  and 
only  open  to  the  fununer's,  and  it  may  be  always  cured  by 
proper  waterings. 

SvS'SpurFff  m  Boiany.    See  Euphorbia. 

SUN  A  MOO  KY,  in  Geography  ^  a  town  of  Bengal ;  12 
miles  N.  of  Biflunpour. 

SUNAPEE,  a  lake  and  mountain  of  America,  in 
Chefhire  county.  New  Hampfhire*  The  lake  is  about  8 
or  9  miles  long  and  3  broad ;  and  communicates  by  Suirar 
river  with  Connedicut  river,  at  the  diitance  of  14  mues 
W.    The  mountain  is  fituated  at  the  S.  end  of  the  lake. 

SUNBURSAH,  a  town  of  HindoolUn,  in  Baliar ;  58 
miles  E.S.E.  of  Hajypour. 

SUNBURY,  a  county  of  New  Brunfwick,  on  the  river 
St.  John,  at  the  head  of  the  bay  of  Fundy,  containing  eight 
townihipR,  vfs.  Conway,  Gagetown,  Barton,  Sunbury, 
St.  Anne's,  Wilmot,  Newton,  and  MangerviUe.  The  three 
laft  were  fettled  from  Maifachufetts,  Conne^cut,  &c.  The 
lands  are  generally  level,  tolerably  fertile,  and  abounding 
with  timber. — Alfo,  the  chief  town  of  Northumberland 
county,  Pennfylvania,  fituated  on  the  E.  fide  of  Sufque- 
bannah  nver,  juft  below  the  junttion  of  the  E.  and  W. 
branches  of  that  river,  in  N.  lat.  about  40^  52'.  The  town 
is  regularly  laid  out,  and  contains  a  court-houfe,  brick  gaol, 
t  Prefbyterian  and  German  Lutheran  church,  and  790  in- 
habitants ;  about  76  miles  above  Readinflr.*— Alfo,  a  town- 
ihip  of  Delaware  county,  ij  the  diftrid  of  Ohio,  containing 
tti  inhabitants^ — ^Alfo,  a  poft-town  and  port  of  entry  in 
Georgia,  pleafantly  fituated  in  Liberty  county,  at  the 
head  of  St.  Catherine's  Sound,  on  the  main,  between  Medway 
and  Newport  rivers,  about  15  miles  S.  of  Great  OKcechie 
iiYer*   Tnc  town  and  harbour  arc  defended  from  the  tury  of 


the  fea  bv  the  N.  and  S.  points  of  St.  Hdena  ^i$t 
Catherine's  iflands ;  between  them  is  the  bar  and  entnnc* 
into  the  Sound :  the  harbour  is  capacious  and  fafe,  and  has 
anchoraee  for  (hips  of  ereat  burden.  It  is  an  agneabis 
and  healthy  town,  and  the  refort  of  the  planters  nom  tbe 
adjacent  country  during  the  fickly  feafon.  It  has  bees 
rebuilt  fince  the  war,  when  it  was  deftroyed  by  6re.  As 
academy  was  ettablifiied  here  in  1788;  40  miles  S.  of 
Savannah. 

SUN  BUY,  a  town  of  Hindooftan,  in  Bahar ;  12  mib 
S.  of  Patna. 

SUNCHEULI,  a  mountain  of  Peru,  in  the  juiifdidiu 
of  Laricaxes,  in  which  is  a  gold-mine. 

SUNCOOK,  a  town  of  America,  in  Oxford  county  aoi 
diftrift  of  Maine,  now  called  Lovell ;  containing  365  is* 
habitants.— Alfo,  a  river  of  New  Hampfliire,  whidi  nni 
into  the  Merrimack,  N.  lat.  43°  cK    W.  long.  71°  26*. 

SUNCOPULLY,  in  Natural  Hl/lory,  a  name  nveo  by 
the  people  of  the  Eail  Indies  to  a  kind  of  fparry  uibftsBce 
of  a  whitifii  colour,  which  they  calcine,  and  afterwards  give 
in  agues,  and  other  intermittent  cafes. 

It  is  erroneoufiy  by  foine  fuppofed  to  be  a  fpscies  of 
arfeaic  1  for  it  has  none  of  its  qualities. 

SUND,  in  Geography^  a  town  of  Sweden,  in  Eaft  Godw 
land ;  40  miles  S.  of  Linkioping. — Alfo,  atownof  Swedo^ 
in  the  province  of  Warmeland ;  26  miles  N*  of  Carl&adt 

SUND A,  a  town  of  Higdooftan,  in  Oude ;  50  nikt 
N.N.E.  of  Kairabad. 

SuNDA  IJUmds,  a  group  of  iflands  in  the  Eaft  Indian  (ia, 
the  largell  of  which  are  Borneo,  Java,  and  Sumatra. 

SuMDA,  Str4Uts  oft  an  arm  of  the  Eaft  Indian  fea,  vbidi 
runs  between  Java  and  Sumatra.  The  length  of  this  chaaod 
on  the  Sumatra  fide,  taken  from  the  Flat  roint  to  VarbiBib 
or  Hoff  Point,  is  15  German  miles;  and  on  the  Javafid^ 
from  the  firfb  point  or  Java  head,  to  the  point  of  Bantan, 
full  ao.  In  the  mouth  of  this  flrait  lies  Prince'/  Ifiaii 
which  fee. 

The  entrance  of  the  ftrait  on  this  fide  affords  u  ss^ 
commonly  pleafin^  profpeA  over  the  Sumatran  fliore;  snd 
the  Flat  roint,  bemg  low  and  covered  with  trees,  sndbcbiBd 
it  the  majeftic  mountains  of  Sumatra,  rifing  with  a  gndsal 
afeent,  reaching  to  the  clouds ;  further  the  Keiiers,  or 
Emperor's  ifland,  lifting  its  high  and  fpiry  fummit ;  aod 
ftill  further  the  iflands  Craectoa  (which  fee),  Slybzee,iBd 
Pulo  Bicie,  or  the  Iron  ifland,  fliewing  their  moimtaifli 
covered  with  ever- verdant  woods  ;  and  the  oppofite  coaft  w 
Java  not  inferior  in  agreeable  objeAs,  and  affording  s  g^d 
anchorage,  which  is  not  to  be  met  with  on  the  Sumatra  fide. 
The  numerous  groves  of  cocoa-nut  palms,  and  the  rice-fieUi 
in  the  back-ground,  fuggeft  the  moft  pleafing  ideas  of  tbe 
fertility  of  the  foil.  The  narroweft  part  of  tlw  ftrait,  oppo- 
fite to  Hog  Point  of  Sumatra,  is  divided  by  an  ifland*  lyi*S 
in  the  middle  of  the  channel,  and  hence  called  <*  Dwan  is 
den  Weg,"  i.  e.  «  Thwart  the  Way,»»  or  "  Middle  Iflc." 
On  either  fide  of  this  ifland  a  flrong  current  runs  d«M 
the  whole  year.  Ships  palfing  out  through  the  Straits  si 
Sunda  often  anohor  in  the  bay  of  Anjer.  The  Dutcb  Ew 
India  Company  claims  an  abfolute  fovereignty  over  (v 
Straits  of  Sunda. 

SUNDAE V,  a  fortrefsof  Ruflia,  on  the  Ural  5  6onA» 
S.  of  Uralik. 

SUND  AL,  a  town  of  Norway,  10  the  government  of 
Drontheim,  on  the  Driva;  66  nailet  S.S.W.  of  Dros- 
theim. 

SUNDAMINUM,  a  town  of  Hindooftan,  in  Myf««i 
25  miles  £.  of  Rydroog. 

SUND  AN  A.    See  Samdsl  i7«/^ik  ,^ 
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SUNDAy9  a  town  ot*  Peffia,  in  the  proTince  of  Segeftan 
or  Seiftan  {  66  miles  S.  of  Kin. 

Sunday,  the  firft  day  of  the  week,  thus  called  by  our 
idolatrous  aooeftors,  becaufe  fet  apart  for  the  worship  of 
the  fun. 

It  is  now  more  properly  called  the  LttPs  day%  dks  Domm* 
CM »  becaufe  kept  as  a  feaft  in  memory  of  our  Lord's  refurrec* 
lion  on  this  day;  waA.  fahkaih^day^  becaufe  fubftituted  under 
the  new  law  in  the  place  of  the  fabbath  in  the  old  law. 
See  Sabbath. 

The  appellation  of  <<  Lord's  day''  was  adopted  by  the 
carlieft  Chriilian  writers*    At  the  time  when  St.  John  wrote 
the  book  of  his  revelation,  the  firft  day  of  the  week  had 
obtained  this  name  (Rev.  i.  lo.)  ;    and  this  name,  together 
with  St.  John's  ufe  of  it,  fufficiently  denotes  the  appropri- 
ation of  this  day  to  the  fenrice  of  religion,  and  that  this 
appropriation  was  perfecily  known  to  the  churches  of  Afia. 
We  have  reafon  to  believe,  that  by  the  ''  Lord's  day,"  was 
meant  the  *<  firft"  day  of  the  week ;   becaufe  we  find  no 
traces  of  any  diftinf^ion  of  days,  which  could  entitle  any 
other  to  that  appellation  :  accordingly  this  appellation  was 
ufed  both  by  the  Greek  and  Latm  churches.     So  it  is 
ilyled  by  Clemens  Alexandrinus,  by  Ignatius,  by  Dionyfius, 
biihop  of  Corinth,  by  an  African  lynod,  and  by  Tertiulian. 
Sometimes,  indeed,  it  is  fimply  called  «  icvpiam^,  and  <*  Domi- 
oicus,"  that  is,  <<  the  Lord's,"  without  the  addition  of  the 
word  <<  day,"  as  it  is  thus  called  m*  xopMtx^V  by  Ignatius,  and 
«*  Dominicus"  by  Cyprian.     Some  have  conceived,  that  it 
was  fo  called  in  commemoration  of  the  refurre£tion  of 
Chrift.     To  this  purpofe,  Clemens  Alexandrinus  writes: 
«*  that  a  true  Chriiiian,  according  to  the  commandqpent  of 
the  eofpel,  obferves  the  Lord's  day,  by  cafting  out  all 
evil  thougbts  and  entertaining  all  good  ones,  glorifying  the 
jvfurre&ion  of  the  Lord  on  that  day."     The  reafon  why 
Cfaey  obferved  this  day  with  fo  much  joy  and  gladnefs  is  faia 
to  have  been,  that  they  might  gratefully  commemorate  the 
glorious  refurre&ion  oi  their  Redeemer,  which  happened  on 
that  day«    Accordingly  St.  Barnabas  fays,  <*  we  keep  the 
eighth  day  with  gladnefs,  on  which  Chnft  arofe  from  the 
dead;"  and  Ignatius  alfo  fays,  '<  let  us  keep  the  Lord's  day, 
on  which  our  life  arofe  through  him."     Juftin  Martyr  alio 
relates,  that  <<  on  Sunday  the  Chriftians  aflembled  together,  * 
becaufe  it  was  the  firft  day  of  the  week,  on  which  God 
out  of  the  confufed  chaos  made  the  world,  and  Jefus  Chrift 
our  Saviour  arofe  from  the  dead ;  for  on  Friday  he  was  cru* 
cifi.'d,  and  on  Sunday  he  appeared  to  his  apoftles  and  dif- 
ciples,  and  taught  them  thofe  things  which  the  Chriftians 
1MW  believe."     To  the  fame  purpofe,  Origen  advifes  his 
auditors  to  praT  nnto  Almighty  God,  **  efpecially  on  the 
Xiord's  day,  which  is  a  commemoration  of  Chrift's  paffion  ; 
for  the  reuurre^on  of  Chrift  is  not  only  celebrated  once  a 
year,  but  every  feven  days."     But  it  has  been  obferved, 
tkat,  although  it  is  not  improbable  that  the  firft  day  of  the 
'«reek  was  thus  diftinguilhed  in  commemoration  of  our 
Lord's  reforredion,  we  have  no  evidence  in  fcripture  that 
tbis  was  the  cafe,  or  that  it  was  inftituted  for  this  purpofe. 
That  this  day  was  denominated  <*  Sunday"  at  a  very  early 
period,  is  evinced  by  a  variety  of  teftimonies,  which  it  ia 
needlefs  to  cite.    Jullin  Martyr  and  Tertullign  in  particular 
ufe  this  appellation.     But  though  they  fo  far  complied 
with  the  Heathens  as  to  call  this  day  Sunday,  yet  they  do 
not  feem  to  have  fo  far  indulged  the  Jews  as  to  call  it  the 
-*<  Sabbath-day ;"   for  through  all  their  writings  they  vid- 
lently  declaim  againft  fabbatizing,  or  keeping  the  fabbath- 
^y,  that  is  the  Judaical  obfervation  of  the  feventh  day, 
which  we  muft  always  underftand  by  the  word  <*  Sabba* 
<»»"  ia  the  wrkiogt  of  the  ancients,  not  the  obfervation  of 


the  firft  day,  or  the  Lord's  day;  for  that  wai  eonftailtiy 
celebrated  :  and  by  thofe  who  condemn  the  obfervance  of 
the  fabbath-day,  the  fan6Ufication  of  the  Lord's  day  ii 
approved  and  recommended,  as  by  Juftin  Martyr  and  Ter« 
tuUian,  and  alfo  by  Ignatius,  who  fays  in  one  place,  **  let 
us  no  longer  fabbatize,"  and  in  another,  <<  inftead  of  fab- 
batizing,  let  every  Chriftian  keep  the  Lord's  day,  the  day  on 
which  Chrift  arofe  again  ;  the  queen  of  days,  on  which  our 
life  arofe,  and  death  was  conquered  by  Chrift."  The  Eaftern 
churches,  however,  in  compliance  with  the  Jewifh  converts, 
who  were  numerous  in  thofe  parts,  performed  on  the  feventh 
day  the  fame  public  religious  fervices  that  they  did  on  the 
firft  day,  obferving  both  the  one  and  the  other  as  a  feftival. 
Whence  Origea  enumerates  Saturday  as  one  of  the  four 
feafts  folemnized  in  his  time ;  though,  on  the  contrary,  fome  of 
the  Weftem  churches,  that  they  might  not  feem  to  judaize, 
fafted  on  Saturday.  If  it  be  inquired,  what  duties  were 
appointed  for  the  Jevrifli  fabbath,  and  under  what  penalties, 
and  in  what  manner  it  was  obferved  among  the  Jews,  we 
find  that  by  the  fourth  commandment,  a  wia.  ceflation  from 
work  was  enjoined  not  only  upon  Jews  by  birth,  or  religious 
profeffion,  but  upon  all  who  refided  within  the  limits  of 
the  Jewifh  ftate ;  that  the  fame  was  to  be  permitted  to  their 
(laves  and  their  cattle,  and  that  this  reft  was  not  to  be  vio- 
lated under  pain  of  death.  (Exod.  zzxi.  14.)  Befides,  the 
feventh  day  was  to  be  folemnized  by  double  f^crifices  in 
the  temple.  (Numb,  zxviii.  9, 10.)  Accordingly,  we  find 
in  the  fequel  of  the  hiftory  of  the  Jews,  that  the  fsbbath 
was  in  fa6b  obferved  amongft  them,  by  a  fcrupulous  abfti* 
nence  from  every  thing  which,  by  any  poilible  conftru£kion, 
could  be  deemed  labour  ;  as  from  dreffing  meat,  from  travel- 
ling beyond  a  fabbath-day 's  journey,  or  about  a  fingle  mile. 
In  the  Maccabsean  wars,  they  fufiered  1000  of  their  number 
to  be  (lain,  rather  than  do  any  thing  in  their  own  defence 
on  the  fabbath-day.  In  the  final  fiege  of  Jerufalem,  after 
they  had  fo  far  overcome  their  fcruples,  as  to  defend  their 
perfons  when  fittacked,  they  refufed  any  operation  on  the 
fabbath-day,  by  which  they  might  have  interrupted  the 
enemy  in  filling  up  the  trenches.  After  the  eftabliihment 
of  fynagogues,  it  was  the  cuftom  to  afi'emble  in  them  on  the 
fabbath-day,  for  the  purpofe  of  hearing  the  law  rehearfed 
and  explained,  and  probably  for  the  ezercife  of  public 
devotion.  According  to  the  Jewifh  computation,  the  fab- 
bath held  from  6  o'clock  on  the  Friday  evening  to  6  o'clock 
on  Saturday  evening. 

It  has  been  a  queftion  of  confiderable  intereft,  whether 
the  command  by  which  the  Jewifh  fabbath  was  inftituted, 
extend  to  Chriftians  \  Some,  in  the  difcufBon  of  this 
queftion,  have  fuppofed  that  the  tranfadion  in  the  wilder* 
nefs,  recorded  in  the  16th  chapter  of  Exodus,  was  the  firft 
adual  inftitution  of  the  fabbaUi,  and  that  it  was  afterwards 
eftablifhed  with  great  folemnity  by  the  fourth  command- 
ment. Whilft  others  contend  that  the  fabbath  was  infti- 
tuted at  the  time  of  the  creation,  as  related  in  the  fecond 
chapter  of  Genefis.  The  principal  arguments  pertaining 
to  this  queftion,  have  been  briefly  ftated  under  ttie  article 
Sabbath.  Archdeacon  Paley,  who  adopts  the  opinion 
of  thofe  who  maintain  that  the  inftitution  of  the  Jewifh 
fabbath  firft  took  place  in  the  wildemefs,  confiders,  as  tber 
do,  the  bleffing  and  fandification,  u  e.  the  religious  dii* 
tindtion  and  appropriation  of  the  feventh  day,  mentioned  in 
the  book  of  Genefis,  as  not  having  been  .  mrde  till  many 
ages  afterwards.  He  alleges,  that  the  words  do  not  afiert, 
that  God  then  *•  blefled"  and  <*  fanaified"  the  feventh  day, 
bat  that  he  bleffed  and  fanaified  it,  becaufe  he  had  on  that 
day  refted  from  the  work  of  creation,  and  for  tktit  re^m  s 
and  if  It  be  aiked,  why  the  fabbath^  or  lanAificatioB  ot  the 
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feveath  day^  was  ibm  mentioned,  if  it  wak  not  then  ap- 
poiatedy  ouf  author  replies,  that  the  order  of  conne6iiont 
and  not  of  time*  introduced  the  mention  of  the  fabbath  in 
the  hiilory  of  the  fubje6k  which  it  was  ordained  to  com* 
memorate.  This  interpretation,  he  fays,  is  ftrongly  fup- 
ported  by  a  pafiage  in  the  prophecy  of  Ezekiel,  where  the 
fabbath  is  plainly  fpoken  of  as  ^wn,  or,  as  the  exprcflion  is 
fuppofed  to  mean,  as  ^firft  mfikuUdf  in  the  wildemefs. 
(Ezek.  xz.  10,  II,  I  a.)  Nehemiah  alfo  accounts  the  pro* 
molgation  of  the  fabbatic  law  amongft  the  tranfa^ions  in 
the  wildemefs*  and  this  circnmHance  is  confidered  as  afford- 
ing another  important  argument  in  favour  of  the  fame 
opmion*  (Nehem,  iz«  14.)  If  the  divine  command,  by 
which  the  fabbath  was  inftituted,  was  a^ually  delivered  at 
the  creation*  as  many  learned  writers  have  maintained,  it 
was  without  doubt  addreffed  to  the  whole  human  fpecies 
alike,  and  continues,  unkfs  repealed  by  fome  fubfequent 
revelation,  obligatory  upon  aU  who  have  the  knowledge  of  it. 
But  if  the  command  was  publifhed  for  the  firfl  time  in  the 
wildemefs,  then  it  was  immediately  direfled  to  the  Jewifh 
people  alone,  and  the  fabbath  ought  to  be  regarded  as  part 
of  the  peculiar  law  of  the  Jewifli  policy.  In  farther  fup- 
-port  of  this  latter  opinion,  it  is  alleged,  that  the  fabbath  is 
defcribed.as  a  fign  between  God  and  the  people  of  Ifrael 

i£xod.  xxzi.  16, 1.7.  Ezek.  zz.  16.)  |  and  that  it  does  not 
(em  eafy  to  underftand,  how  the  fabbath  could  be  a 
^  fig^"  between  God  and  the  people  of  Ifrael,  unlefs  the 
obfervanoe  of  it  was  peculiar  to  that  people,  and  defigned 
t0  be  fo.  The  diftinAbn  of  the  fabbath  is,  in  its  nature, 
as  much  a  pofitive  ceremonial  inttitution,  as  that  of  many 
other  feafons  which  were  appointed  by  the  Levitical  law 
to  be  kept  holy,  and  to  be  obferved  by  a  diftia^  reft  :  fuch 
were  the  firft  and  (eventh  days  of  unleavened  bread  ;  the 
£eaft  of  pentecoft ;  the  feaft  of  tabernacles  ;  and  in  the  23d 
chapter  of  Ezodus,  the  fabbath  and  thefe  are  recited 
together*  It  is  furtl\er  argued,  that  the  obfervation  of  the 
fabbath  was  not  one  of  the  articles  enjoined  by  the  apoftles 
in  the  icth  chapter  of  Ads,  upon  them  <<  which,  from 
among  the  Gentiles,  were  turned  unto  God."  St.  Paul 
evidently  appears  to  have  confidered  the  fabbath  as  part  of 
the  Jewifh  ritual,  and  not  binding  upon  ChrifUans  as  £iich. 
Col.  ii.  16,  17. 

To  the  obje6tion,  that  the  reafon  afligned  in  the  fourth 
commandment  for  hallowing  the  feventh  day,  vi ».  **  becaufe 
God  reded  on  the  feventh  day  from  the  work  of  the  crea- 
tion," pertains  to  all  mankind,  it  is  replied,  that  although 
in  Elxodus  the  commandment  is  founded  upon  God's  reft 
hota  the  creation,  in  Deuteronomy  (chap.  v.  13 — 15.)  the 
commandment  is  repeated  with  a  reference  to  a  different 
event.  If  it  be  obje^ed,  that  inafmuch  as  the  other  nme 
commandments  in  the  decalogue  are  confeffedly  of  moral 
and  univerfal  obligation,  it  may  be  reafonably  prefumed 
that  this  is  of  the  fame,  the  anfwer  is,  that  this  argument 
will  have  lefs  weight,  when  it  is  confidered,  that  the  dif- 
tin&ion  between  poiitive  and  natural  duties,  like  other 
diiiinflions  of  modem  ethics,  was  unknown  to  the  fimplicity 
of  ancient  language  ;  and  that  there  are  various  pafFages  in 
Icripture,  in  which  duties  of  a  political  or  ceremonial,  or 
pe&tve  nature,  and  confefledly  of  partial  obligation,  are 
<ea«imerated,  and  without  any  mark  of  difcrimination,  along 
wi^  others  which  are  natural  and  univerfal.  See  Ezek. 
xviii.  5—^ ;  and  Afts,  xv.  zS,  29. 

If  the  law  by  which  the  fabbath  was  inftituted  be  confi- 
dered as  a  law  only  to  the  Jews,  it  becomes  an  important 
inq<]iiry,  whether  the  founder  of  Chriftianity  delivered  any 
new  coonand  upon  the  fttbje£t$  or,  if  that  ihould  not 
iq>ptar  to  be  the  cafe,  whetMr  any  day  wat  «i^ropriatod 


to  the  iervsce  .of  friigion,  by  the  authority  or  czaiDple  of 
his  apoftles  ?    The  pradice  of  holding  religious  aJBemUiei 
upon  the.  fir  ft  day  of  the  week  was  fo  early  and  uaiveffal  in 
the  Chriftian  church,  that  we  derive  from  hence  confidenUe 
proof  of  its  having  originated  from  fome  precept  of  Chrift, 
or  of  his  apoftles,  though  no  fuch  precept  be  now  eituit 
It  was  on  the  Jir^  day  of  the  week  that  the  difoplet  ytm 
afl'emhled,  when  Chriit  appeared  to  them  for  the  firft  time 
after  his  refurredioa.     (John^  xx.  19.)     If  weaUowthit 
this  might  have  been  accidental,  yet  we  read  in  the  26tli 
verfe  of  the  fame  chapter,  <«  that  after  eight  days,''  that  is, 
on  the^f;^  day  of  the  week  foUowingt  *'  mgiun  the  difdpb 
were  within,V  which  lecond  meeting  upon  the  (ane  day 
of  the  week  feems  like  an  appointment  and  defign  to  nnt 
on  that  particular  day.     The  fame  cuftom  feemi  alfo  to 
have  been  obferved  in  a  Chriftian  church  at  a  great  difbuoe 
from  Jerufalem.     (A£ts,  xz.  6,  7.)     The  pradice  mo. 
tioned  in  this  paflage  feems  now  to  have  been  familiir  sod 
eftabliihed.     (See  alfo  i  Cor.  xvi.  1,2.)     From  thefe  pif- 
fages  we  deduce  ample  evidence,  that  the  Chriftiant  held 
and  frequented  religious  affemblies  upon  the  firft  day  of  the 
week.     Neverthelefs,  a  ceffation  upon  that  day  firoa  bboor, 
beyond  the  time  of  attendance  upen  public  worflup,  \a  sot 
intimated  in  any  paffage  of  the  New  Teftament  \  nor  did 
Chrift  or  his  apoftles  deUver,  as  Paley  fuppofes,  anycommiid 
to  their  difciples  for  a  difcontinuanoe  upon  that  dav  of  the 
common  offices  of  their  refpe^ive  prof^ons.    Tfau  refent 
cannot  be  cenfured  as  a  defeA  in  the  Chriftian  inflitutioo  bf 
any  who  confider,  that  in  the  primitive  condition  of  Chrii* 
tianity,  the  obfervation  of  a  new  fabbath  would  have  been 
ufelefs,  or  inconvenient,  or  impra^icable.     During  CbriiPs 
perfonal  miniftry,  his  religion  was  preached  to  the  Jevi 
alone.    They  already  had  a  fabbath,  which,  as  fubjedi  of 
that  economy,  they  were  obliged  to  keep,  and  did  keep. 
It  was  not,  therefore,  probable  that   Chryi  woold  esjon 
another  day  of  reft  in  conjun6bioa  with  this. 

Archdeacon  Paley  deduces  from  his  whole  inqoirf  on 
this  fubjeft  the  following  conclufion  %  vm.  that  the  ^ 
Uing  upon  the  firft  day  of  the  week  for  the  purpoieof 
public  worfhip  and  religious  inftru  Aion,  is  a  law  of  Chrif- 
tianity, of  divine  appointment ;  and  that  the  refiing  00  tb< 
day  from  our  employments  longer  than  we  are  detained  firoa 
them  by  an  attendance  upon  thefe  afi'embltes,  is  to  Chnftitf 
an  ordinance  of  human  inftitution ;  binding,  nevertbele^ 
upon  the  confcience  of  every  individual  ox  a  coontiy  ii 
which  a  weekly  fabbath  is  eftabliihed,  for  the  fake  of  ^ 
beneficial  purpofes,  which  the  public  and  regular  obferyaoce 
of  it  promotes  ;  and  recommended,  perhaps,  in  fome  degi«B| 
to  the  dirine  approbation,  by  the  refemblance  it  bean  to 
what  God  was  pleafed  to  make  a  folemn  part  #f  the  hw 
which  he  delivered  to  the  people  of  Ifrael,  and  by  itif^^ 
ferviency  to  many  of  the  lame  ufes. 

We  may  obferve,  in  general,  that  if  the  defign  of  a*"" 

gious  afiembly  require  that  it  be  hdd  frequently,  it  isox"^ 

expedient  that  it  fhould  return  at  ftated  intervals ;  sod  tktf 

the  fame  ieafons  fhould  be  obferved  throughout  the  c^'^^^ 

That  part  of  the  religious  diftin6Uon   of  feafont,-*^ 

confifU  in  a  general  intermiffion    of  labour  and  boiiooi 

during  times. fet  apart  for  the  exercife  of  public  voriinp* 

is  founded  in  the  reafons  which  make  public  worfhip  wX^ 

a  duty.     But  as  the  celebration  of  divine  fervioe  never  o^ 

cupies  the  whole  day,  the  other  interval  of  Sunday,  ^ 

is  not  fpent  at  church,  muft  be  confidered  as  a  nef>  ^ 

from  the  ordinary  occupations  of  civil  life ;   and  he,  |^ 

•Paley,  who  would  defend  the  inftitution,  as  it  is  reqttii^ 

to  be  obferved  in  Chriftian  countries,  unlefs  he  can  pfo^o^ 

a  command  for  a  ^  Chriftian  fabbath,*'  muft  point  oot  ^ 
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uTes  of  it  in  Ait  view*  Fitji^  that  Intervil  of  lebuuittoD 
which  Sun^Ay  affords  to  the  kborivus  difa  of  mankiad 
coDtributesy  in  a  {nrat  degree,  to  the  comfort  and  fatisfadioti 
of  their  lives,  both  as  it  refreflies  them  for  the  tittie,  aad  as 
it  relieves  their  fix  days'  laboar  by  the  pro&ed  of  a  day  of 
reft  always  approaching.  In  this  view  ei  the  iaftitoUoO) 
whatever  may  be  its  origin,  it  muft  aj^ar  to  be  highly 
uteful ;  nor  is  any  thing  Kift  to  the  community  by  the  inter* 
miflion  of  public  induftry  one  day  in  the  week  ;  for  in 
countries  tolerably  advanced  in  population,  and  the  arts  of 
civil  life,  there  is  always  flufre  than  enough  of  human  labour. 
Snmdlyf  Sunday,  by  fufpeadin^  many  public  diverGons, 
aad  the  ordinary  rotation  of  employment,  leaves  to  men  of 
every  rank  and  profeSon  fuficient  leifure,  and  not  nnore  thaa 
fufficient,  both  for  the  external  offices  of  Cfariftianity,  and 
the  a^ud,  but  equally  neceflary,  duties  of  religious  me£« 
tation  and  inquiry.  And  lUrdfyi  they  whofe  humanity 
embraces  the  whole  fenfitive  creation,  will  efteem  it  no 
inconfiderable  recommendation  of  a  weekly  return  of  public 
left,  that  it  affords  a  refpite  to  the  toil  of  brutes. 

Having  ftated  the  obligation  of  Chriftiansto  comply  with 
the  reli^ous  obfervations  of  Sunday,  as  it  arifes  frotn 
the  pubhc  ufes  of  the  iaftitution,  and  the  authority  of  the 
apoftolic  practice,  it  follows  of  courfe  that  the  manner  of 
obfervioff  it  ought  to  be  that  which  beft  fulfils  thefe  ufes> 
and  contorma  the  neareft  to  this  pradioe.  The  ufes  of  this 
inftitution  are  to  facilitate  attendance  upon  public  worihip, 
or  to  meliorate  the  condition  of  the  laborious  claffes  of 
mankind,  and  by  a  general  fufpenfion  of  bufinefs  and  amufe- 
aaent,  to  invite  and  enable  perfons  of  every  defcription  to 
apply  their  time  and  thoughts  to  fobjefts  pertaining  to 
their  falvation.  The  duty  of  the  day  mnft,  therefore,  be 
violated;  jSVyf,  by  all  fuch  employments  or  engagements  as 
hinder  our  attendance  upon  public  woHhip,  or  occupy  fo 
much  of  our  time  as  not  to  afford  fufficient  leifure  for  reli- 
gious refledion ;  fuch  are  travelling,  viiiting  during  the 
whole  day,  or  employing  the  time  at  home  in  any  kind  of 
bufinefs  that  bears  no  relation  to  religion.  Secotulfyi  by 
ttnneceilary  encroachments  upon  the  reft  and  Hberty  which 
Sunday  ou^ht  to  afford  to  the  inferior  orders  of  the  com*. 
munity.  nh-dty,  by  fuch  recreations  as  are  cuftomarily 
forborne,  out  of  nvpeSt  to  the  day  ;  as  hunting,  fhooting, 
fiihing,  public  diverfions,  frequenting  taverns,  and  playing  at 
cards  or  dice. 

It  was  Conftantine  the  Great  who  firft  made  a  law  for 
the  proper  obfervation  of  Sunday  ;  and  who,  according  to 
•Eufebius,  appointed  it  fhould  be  regularly  celebrated 
throoffhout  the  Roman  empire. 

Betore  him,  and  even  in  his  time,  they  obferved  the 
Jewifii  fabbath,  as  well  a6  Sunday  ;  both  to  fatisfy  the  law 
of  Mofes,  and  to  imitate  the  apoftles,  who  ufed  to  meet 
together  on  the  firft  day. 

By  Conftantine's  laws,  made  in  321,  it  was  decreed, 
that  for  the  future,  the  Sunday  fhould  be  kept  a  day  of 
reft  in  all  cities  and  towns,  but  he  allowed  the  country 
people  to  follow  their  work.  In  538,  the  council  of 
Orleans  prohibited  this  country  labour  $  but  becaufe  there 
were  ftill  many  Jews  in  the  Gauls,  and  the  people  gave  into 
B  good  many  fuperftitious  ufages  in  the  celebration  df  the 
«ew  fabbath,  tike  thofe  of  the  Jews  amon?  that  of  the  old ; 
the  council  declares,  that  to  hold  it  unlawful  to  travel  with 
horfesy  cattle,  and  carriages,  to  prepare  foods,  or  to  do  any 
thing  neceffary  to  the  cleanlinefs  and  decency  of  houfes 
or  perfons,  favours  mote  of  Judaifm  than  Chriltianfty. 

It  is  well  obferved  by  judge  Blackftone  (book  tv.),  that 
befides  the  notorious  indecency  and  icandal  of  permitting 
^my  fecttkr  bufinefs. to  be  publicly  tranfiAed  on  this  day, 


ift  a  osttitrf  pwfeffing  Oviftimity^  aadllie  aktaptioa  of 
morals  which  vijudly  followt  the  profanation  of  it|  the 
keeping  ofie  ^y  in  feven  hoiy,  bs  a  time  4>f  telaxatba  and 
vefreflisient,  as  weli  as  for  paublic  woiAip,  is  of  admirable 
fiervice  to  a  ftate,  confidered  merely  as  a  civil  ioftitudon. 
It  humanizes,  by  the  help  of  oonverfation  and  fociety,  the 
manners  of  the  lower  clanest  which  would  otherwise  dege^ 
Derate  into  a  fordid  ferocity  and  favage  felfiiinefs  of  fpint« 
it  enables  the  induftrions  workman  to  purfue  his  occupatioft 
in  the  enfoiiig  week  with  liealth  and  cheerfulnefs :  it  im^ 
prints  on  the  minds  of  the  people  that  Ceafe  «f  their  duty  ao 
God,  fo  neoeffary  to  make  tiiem  good  dtisens^  but  wnich 
would  be  worn  out  and  tkgfaccd  by  aa  unnnnitted  continuaDoe 
of  labour,  without  any  ftated  times  of  recalling  them  fo  the 
worfhip  of  their  Mncer.  Accordingly,  ahe  laws  of  king 
Athelftan  (c.  24.)  forbid  aU  merchandiztiig  on  the  Lord's 
day,  under  very  fevers  penalties.  And  by  37  Hen.  VI. 
c.  5,  no  £air  or  market  ihall  be  held  on  the  prino^al  feftivris. 
Good  Friday,  or  any  Sunday,  (evoept  the  four  Sundays  m 
harveil,)  on  pain  of  forfeiting  the  goods  expofed  to^e. 
Moreover^  by  1  Jac.  c.  22,  no  fhoe-maker  is  to  expofe  to 
(ale  any  flioes,  Ice.  on  pain  of  j/.  4^/.  a  pair  t  and  by 
1  Car.  I.  c.  I,  no  perfons  fliall  affembfe  out  of  -thor  own 
pariihes,  for  any  feiort  wfaatfoever,  upon  this  day  1  nor,  hi 
their  parifhes,  (hall  ufe  any  bull  or  bear^Miting,  interlatdes^ 
plays,  or  other  unlawful  exercifes  or  paftimes,  on  pain  that 
every  offender  muft  pay  3/ .  4^.  to  the  poor.  By  29  Car.  ^. 
c.  7,  no  perfon  is  allowed  to  work  on  the  Lord's  day,  or 
ufe  any  boat  oriMUve,  (unleds  allowed  by  a  juftice  of  peace, 
or  forty  watermen  Jlowed  to  ply  on  the  Thames,  1 1  ft  1  a  W* 
c.  2 1 . ) ,  or  expofe  any  goods  to  fdle ;  except  meat  in  public 
houfes,  milk  and  mackarel  at  certain  hottrs  (10  ft  ii  W. 
c.  24.),  and  works  of  necefiity  or  charity,  on  forfeiture  of 
tj.  Or  if  any  butcher,  by  himfelf,  or  kny  other  lor  hina 
by  his  privity  or  coofent,  fliall  kill  or  fell  any  viduala'oii 
the  faid  day,  he  (hall  forfeit  6#.  Sd.  Nor  (hall  ^ny  drover, 
carrier,  or  the  liice,  travel  upon  that  day,  under  pam  of  20/. 
(3  Car.  c.  I .)  Fifh-carriages  (fqt  the  fupply  chiefly  of  the 
markets  within  London  and  Weftminfter)  fliall  be  allowed 
to  pafs  on  Sundays  or  holidays,  whether  laden  or  returning 
empty.  No  arreft  can  be  made  nor  procefs  ferved  upon  a 
Sunday,  except  for  treafon,  felony,  or  breach  of  the  peace : 
nor  can  any  proceedings  be  had,  nor  judgment  given,  weft 
fuppofed  to  be  given,  on  a  Sunday  :  nor  fliall  any  hundfed 
be  anfwerablefor  a  robbery  comnutted  on  that  day. 

By  9  Ann.  c.  23,  it  (hall  be  lawful  for  any  litenfcd 
hackney-coachman,  or  his  driver,  or  any  chanpman,  to  ply 
and  ftand  with  their  coaches  and  chairs,  and  to  drive  and 
carry  the  fame  refpe^vely  on  the  Lord's  day,  within  the 
limits  of  the  bills  of  mortsdity. 

By  21  Geo.  III.  c.  49,  it  is  enafted,  that  every  hoofe, 
room,  or  other  place,  which  (hall  be  opened  or  ufed  for 
public   amufement,  or  for  public  debate,  or  any  fubj^ft 
whatever,  upon  any  part  of  the  Lord's  day  called  Sunday, 
and  to  which  perfons  (hall  be  admitted  by  the  payment  of 
money,  or  by  tickets  fold  for  raOney,  dire^ly  or  indireAly, 
(hall  be  deemed  a  diforderly  houfe  or  place  %  and  the  keeper 
of  it  (hall  forfeit  200/.  for  every  Sundaiy  the  fame  (hall  be 
fo  ufed,  and  be  othcrvrife  puniihable  oi  the  law  direAs  ia 
cafes  of  diforderly  houfes ;  ?md  the  perfon  managing  the 
fame,  or  afting  as  maiter  of  the  ceremonies,  or  as  moderator, 
prefident,  orchairtnan,  in  any  fuch  delbate,(haU  forfeit  100/., 
and  the  door-keeper,  Or  othsr  perfon  delivering  ^**-,J*f|  ?^» 
50/. ;  and  any  perfon  advertifing  fuch  amufement  ibaU  for- 
feit 50/.     For  Che  penalty  of  kflling  game  on  Bjinday^ee 
Game.     For  the  penalty  of  not  att^ndirtg,  p«t«c  wortHip 
t>n  Sunday,  fee  Ncweoi«roRirt8T8.  ^ 
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By  S4  Geo.  IIL  c.  6i»  it  it  eoadcd^  that  no  biker  car* 
rying  on  his  bufinefi  in  the  city  of  Londont  or  within  twelve 
milet  of  it»  fliall  make  and  expofe  to  fale  any  bread  or  roUi^ 
or  bake  any  meat  puddingt,  piet,  or  tartSt  or  in  any  other 
manner  exerdfe  his  trade  or  calling,  except  in  the  manner 
allowed  by  that  aA,  which  permitt  the  felling  of  bread, 
and  the  baking  of  meat  puddings  or  piet  only,  on  the 
Lord's  day,  between  the  hours  019  o'clock  in  the  forenoon 
and  I  o'clock  in  the  afternoon,  fo  as  the  perfon  requiring 
the  baking  thereof  (hall  carry  or  fend  the  fame  to  and  from 
the  place  where  fucfa  meat  pudding  or  pie  is  baked,  the 
penalty  is  lOr.,  and  profecutions  are  to  conunence  within 
fix  days  after  the  offence  is  committed. 

Br  48  Geo.  III.  c.  70,  which  principally  adjufts  the 
penalties  annexed  to  offences,  any  matter  or  miftrefs  baker 
IS  allowed  within  the  limits  of  the  weekly  bills  of  mor- 
tality, and  within  ten  miles  of  the  Royal  Exchange,  to 
deliver  to  cuftomeca  on  the  Lord's  day  bakings,  untu  half 
an  hour  paft  one  in  the  afternoon  of  that  day. 

In  the  breviary,  and  other  offices,  vre  meet  with  Sundays 
of  the,;&^  vAfeamdelafi.  Thofe  of  the  firft  clafs  are,  Palm^ 
Safier^  JidvetU^  and  Whkfvndttf^  thofe  of  Quafimodo  and  Qim- 
dtwfima;  eadkofwhichfee  under  its  proper  article.  Thofe 
<tf  toe  fecond  clafs  are  the  ooaunon  Sundays. 

Anciently  each  Sunday  in  the  year  had  its  particular  name, 
which  was  taken  from  tlie  introit  of  the  day ;  which  cuftom 
has  only  been  continued  to  fome  few  in  Lent :  as  Remmi/ceref 
OcwBf  Lstaref  Judicm^ 

SuMBAT,  bmnfwag^ima.     See  Quinquaobsima. 
Sunday,  Trhuty.    See  Trinity. 
Sunday  Letter.    See  Dominical  Letter. 
Sunday  Rhoer^  in  Georrapbyt  a  river  of  Southern  Africa, 
on  the  fouth  coaft  of  the  Cape  Colony,  which  falls  into 
Al^a,  or  Zwart  Kop's  bay,  oppofite  to  the  ifland  of  Saint 
Croix.     It  rifes  in  the  midft  of  the  Snowy  mountains,  and 
continues  a  permanently  flowing  ftream,  broad  and  (hallow  in 
the  middle  part  of  its  courfe,  and  narrow  and  deep  towards 
the  mouth,  which,  like  the  other  rivers,  is  choaked  with 
a  bed  of  land.    This,  as  well  as  the  other  rivers  of  the 
colony,  is  vrell  ftocked  vrith  perch,  eels,  and  fmall  turtle, 
and,  to  a  certain  diftanoe  from  the  fea-coail,  abounds  with 
almoft  every  kind  of  fea-fi(h  peculiar  to  this  part  of  the 
world. 
Sunday  Sedt.    See  Salt. 

SUNDBACH,  or  Landmat,  in  Geegra^yy  a  river  of 
Switzerland,  which  runs  into  the  Linth,  near  Weffen. 

SUNDBORN,  a  tovra  of  Sweden,  in  Dalecarlia ;  5 
miles  N.E.  of  Fahlun. 

SUNDEAH,  a  town  of  Bengal ;  6  mUes  N.E.  of 
Ramgur. 

SUNDEEP,  or  Sund|VA,  an^  ifland  at  the  mouth  of 
the  river  Megna,  or  Burhampooter,  about  100  miles  in  cir- 
cumference ;  anciently  belonging  to  Aracan.  The  Portu* 
ffueie,  in  idoj,  finding  it  naturflly  ftrong,  took  it  from  the 
Moguls;  but  the  king  of  Aracan,  jealous  of  their  grow- 
ing pQwer,  compelled  them  in  the  next  year  to  retire.  N. 
lat.  12^  %V.    £.  long.  91^  33'. 

SyNDER,  Tof  in  JignaUturef  a  provincial  term,  figni- 
fjrinff  tQ  w  and  expofe  to  the  fun  und  wind,  as  hay  that 
has  been  coqked  «p  without  being  fully  dry,  and  is  reipread 
out. 

SUNDERAGOODA,  in  Geograpl^^  a  town  of  Hin- 
dooftao,  in  the  drear  of  pipicok ;  6  nailes  S.E.  of  Ki- 
medy. 

SUNDERBORG.    See  Sondbrboro. 
8UNDERBUNDS.    Setl^vutA^f  tbe  Gangee. 
SUNDERDOO,  or  Msi.undy,  a  fortified  ifland  in  the 
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IndiaB  fea,  near  the  W.  coaft  of  Hindooftan,  10  mib  t9 
the  N.E.  by  N.  of  Vingofla  rocks,  and  reduced  by  com. 
modore  James  in  1765.  N.  lat.  15^  52' jo^'.  E.long. 
73**  16'  30". 

SUNDEREN,  a  town  of  the  duchy  of  Weftpblia; 
25  miles  W.  of  Brilon. 

SUNDERGAUT,  a  town  of  Bengal;  2» milet  S.4f 
Calcutta. 

SUNDERHAMN.    See  Sodbrhamn. 

'SUNDERKIOPING.    See  Sodbrkiofihg. 

SUNDERLAND,  a  borough-town  in  the  north  dm. 
fion  of  Eafington  ward,  aud  county-palatine  of  Durbn, 
England,  is  feated  on  the  fouth-weft  bank  of  the  river 
Wear,  and  on  the  high  road  which  branches  from  theaoe  to 
Durham,  Stockton,  Newcaftle,  and  Shields.    In  the  itigB 
of  Henry  VIII.,  Sunderland  firft  began  to  affume  t  {e^ 
rate  municipal  importance :  at  that  time  the  coafemtn^ 
fliip  of  the  river  belonged  to  the  crown ;  but  finoe  thit 
period  feparate  conraiifltoners  hare  been  appointed.    BifbM 
Morton,  in  1634,  incorporated  the  inhabitants  by  the  title 
of  **  Mayor,  aldermen,  and  conunonalty  of  the  borough 
of  Sunderland."    This  charter,  in  the  unquiet  timet  which 
fucceeded,  was  fuffered  to  expire.    At  thereftontiooof 
Charles  II.,  letters  patent  were  iflued  for  the  ercdion  of  a 
light-houfe  and  piers,  and  for  the  prcfervation  of  the  harbour; 
for  which  purpofe,  various  a^  of  parliament  had  ahndy 
pafTed,    fince  the  reign  of  Henry  VIII.    Till  the  yev 
1 7 19,  this  town  was  comprifed  within  the  parilb  of  BtlhopV 
Wearmouth  (fee  Wearmouth)  ;  but  the  population  hat- 
ittg  then  fo  g^atly  increafed,  an  aft  of  parliament  was  pro* 
cured  for  making  the  town  and  townfliip  of  Sunderhnd  a 
dtftinft  parifti ;  upon  which  a  church  was  ereded  here,  os 
a  part  of  one  of  the  common  fif\dz.   Sunderland  harbour  ii 
formed  by  two  piers,  on  the  north  and  fouth  fides  of  the  river; 
on  the  former  of  which  a  circular  light-houfe  was  ereded  la 
i8o2.     The  trade  of  Sunderland  luis  been  long  in  a  ftate 
of  progreffive  increafe ;  but  during  the  latter  part  of  the 
lait  century  has  been  yet  more  rapid.     The  exports  are  coil 
lime,  glafs,  glafs-bottles,  grind-ftonea,  and  copperas.   The 
coal  trade,  the  principal  occupation  of  the  inhabitantit  as* 
ploys  about  520  (hips,  exclunve  of  49a  keels,  which  coo- 
irey  the  coal  from  the  ftaiths  to  the  larger  veffels.  This  coal 
is  chiefly  carried  to  the  metropolis  ;  although  mat  quia- 
tities  are  fent  to  the  Baltic,  to  France,  and  Holund;  nuk* 
ing  the  whole  quantity  annually  exported  from  SundeiM 
about  315,000  Newcaftle  chaldrons.     The  number  of  po^ 
fons  employed  in  this  trade  fome  time  fince  was  fuppoM 
to  be  26,000,  on  the  Wear  only.     A  good  deal  of  ubk'" 
annually  fent  to  YorkHiire  and  Scotland,    Many  of  the 
inhabitants  of  the  town  are  employed  in  the  manufa&ure  of 
patent  rope,  bottles,  and  broad  glafs,  copperas,  and  white 
and  brown  earthenware.     There  are  alfo  various  free^ftoB' 
quarries  in  the  neighbourhood  of  Sunderland.    The  pOB* 
cipal  buildings  here  are  the  parifh-church,  a  chapel  of  eif^ 
which  has  been  ere^ed  on  account  of  the  increaied  W^ 
tion  ;  meeting-houfes  belongring  to  the  various  fedi  of  dii* 
fenters ;  the  barracks  \  the  theatre,  and  the  aiTemUy-rooB* 
The  town  alfo  contains  federal  charitable  inflitutions,  anwsg 
which  are  a  hunune  fociety,  a  difpenfary,  and  two  fchooh* 
The  municipal  government  is  vefted  in  a  mayor,  aldemKii 
&c.     Here  are  two  annual  fairs,  with  a  weekly  market  oa 
Friday.     The  popuhtionof  Sunderland  confifted,  in  \l\h 
of  12,289  perfons,  occupying  1684  houfes.    At  the  rt* 
tremity  of  the  town,  towards  Bifhop's- Wearmouth,  ii  the 
celebrated  iron  bridge  over  the  Wear,  for  a  particolar  ^ 
fcriptioD  of  which,  fee  the  article  Brxpq^.  (See  alfo  Wui^ 
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•irouTli.)  —  Beauties  of  Eogtand  and  Waleti  irol.  ▼•  by 
£.  W.  Brayley  and  John  Britton. 

ScjNi>«Ri.AND»  a  townfhip  of  America}  in  the  ftate  of 
Vermont  and  county  of  Bennington  $  i6  miles  N.£.  of 
Bennington ;  containing  575  inhabitants^  and  a  lead-mine. 
*— Alfo^  B  townfliip  of  Ma&achufetts,  in  Hampfhire  county, 
on  the  £a(ib  fide  of  Connedicut  riTer,  about  20  miles  N«  of 
Hadley  ;  containing  a  handfome  congregational  church» 
and  551  inhabitants,  and  incorporated  in  17 18. 

SuMDBRJUAND  Fort,  a  fort  of  the  ifland  of  Barbadoes ; 
I  mile  N.  of  Speights  Town. 

Sunderland  PohUt  a  cape  of  England,  in  the  county 
of  Lancalter,  at  the  mouth  of  the  riTer  Lune;  5  miles 
S.S.W-  of  Lancafler.— Alfoy  a  cape  on  the  £.  coail  of 
England,  and  county  of  Northumberland^  in  the  German 
fea.     N.  lat.  52°  27'.     W.  long,  i^*  44'. 

SUNDERSHAUSEN.     See  Sonderswausen. 

SUNDGAW,  formerly  a  diftrid  of  Germany,  on  the 
left  fide  of  the  Rhine,  but  now  the  fouthern  part  of  the 
department  of  the  Lower  Rhin^. 

SUNDI,  a  province  of  Africa,  in  the  kingdom  of 
Congo,  on  the  borders  of  the  river  Zaire.  Its  chief  town 
has  tne  fame  nann.e. 

SUNDIVA.    See  Sundbef. 

SUNDSIO,  a  town  of  Sweden,  in  the  province  of 
Jamtland,  on  a  branch  of  lake  Storfio  ;  10  miles  S.S*E.  of 
Oderfund. 

SUNDSWALL,  a  fea-port  town  of  Sweden,  in  the 
province  of  Medelpad,  on  the  W.  fide  of  the  gulf  of  Both- 
nia. The  harbour^  about  a  league  in  length,  is  very  con- 
venient. The  chief  articles  of  trade  are  tar,  bark  of  birch- 
trees,  deals,  linen,  &c. ;  20  miles  S.  of  Hernofand.  N. 
lat.  62°  47'.     E.  long.  17°  5'. 

SUNECOSS,  a  river  which  rifes  in  Bootan,  and  ruuB 
into  the  Burhampooter,  a  little  below  Rangamatty,  iu 
Bengal. 

SUNERAMPOUR,  a  town  of  Bengal;  40  miles 
K.E.  of  Dacca.     N.  lat.  24°  2'.     E.  long.  91*  9*. 

SUNERGONG,  Sunnsrgaum,  or  Sonergmgy  a  town 
of  Hindooftan,  in  the  country  of  Bengal*  formerly  a  con^ 
fiderable  city,  and  celebrated  for  its  manufacture  of  cotton ; 
Gtuated  on  one  of  the  branches  of  the  Burhampooter  ;  14 
miles  S.E.  of  Dacca. 

SUNG  A  R  A,  a  town  of  Perfia,  in  the  province  of 
Seiitan  or  Segeftan  ;  50  miles  W.  of  Meimend. 

SUNGEL,  a  town  of  the  duchy  of  Warfaw;  27  miles 
S.  of  Pofen. 

SUNGRA,  a  town  of  Bengal  %  26  miles  S.  of  Ghi- 
4lore. 

SUNGUMNERE,  a  town  of  Hindooftan,  in  Baglana; 
3  J  milts  W«  of  Bahbelgong. 

SUNGWAH,  a  town  of  Hindooftan,  in  Baglana ;  14 
miles  N.  of  Amednagur. 

SUNH ARETE,  a  town  of  France,  in  the  depart- 
ment of  the  Lower  Pyrenees ;  7  miles  S.  of  Mauleon. 

SU-NIM,  a  town  of  China,  of  the  third  rank,  in  Pe- 
tche4i ;  27  miles  S.E.  of  Pao-ting. 

SUNISA,  a  town  of  Afiatic  Turkey,  in  Natolis ;  25 
tnilet  N.  of  Tocat. 

SUNK  Island,  an  ifland  on  the  river  Humber,  about 
two  miles  in  length,  and  a  mile  and  a  half  in  breadth,  of  an 
oblong  form,  and  about  nine  miles  in  circumference ;  fepa- 
rated  from  the  coaft  of  Yorkihire  by  a  channel  two  miles 
broad,  which  is  almoft  dry  at  low  water.  On  this  ifland 
'are  (bine  thoufand  acres  in  cultivation,  and  a  few  inhabit- 
ants to  take  eare  of  the  banks  \  10  miles  N.W.  of  Spam 
Head. 
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SuNK-Pi/  Drmih  in  jigricvkwt^  a  term  ifometimet  ap- 
plied to  that  fort  of  drain  which  is  funk  large  and  daep, 
for  the  purpofe  of  drawing  off  the  wetnefs  of  the  land,  or 
for  colleding,  receiving,  and  holding  the  water  of  it,  until 
it  can  be  removed  by  other  fuitable  means,  fmaU  common 
fuperficial  drains  in  the  land  being  made  to  communicate 
•with  it,  fo  as  to  render  the  ground  perfe^y  dry*  Drains 
of  this  fort  are  fometimes  formed  of  very  coniiderable  fixes 
or  dimeniions  and  depths,  being  often  walled,  or  otherwife 
fecured  on  the  fides,  fo  as  to  have  machinery  for  lifting 
or  caifing  and  difbharging  the  water  they  may  contain,  fixed 
in  them. 

SUNKAR,  in  Geogri^hy^  a  river  of  Hindooftan,  which 
runs  into  the  bay  of  Bengal,  N.  lat.  22°  5'.  £•  long. 
20°  58'. 

SuNKAR.     See  SUKOR. 

SUNKEERAH,  a  town  of  Hindooftan,  in  Guzerat ; 
25  miles  S.E.  of  Chitpour. 

SUNKERA,  a  town  of  Hindooftan,  in  Guzerat  $  20 
miles  S.  of  Champaneer. 

SUNKERSUR,  a  town  of  Hindooftan,  in  Bahar  \  38 
miles  N.  of  Hajypour.     N.  lat.  26°  8'.     E.  long.  85^  2c'« 

SUNMAR,  a  town  of  Thibet ;  10  miles  W.  of  Painom 
Jeung. 

SUNN  Plant  or  Hemp^  in  jfgruubure.  See  CnoTO- 
RiALA  JunceOf  and  Son  or  Sun  PAnf. 

SUNNAGUR,  in  Geography^  a  town  of  Hindooftan, 
in  the  circar  of  Sumbulpour ;  40  miles  S.S.E.  of  Sum- 
bulpour. 

SUNNAM,  or  Soonam,  a  town  of  Hindooftan,  in  the 
circar  of  Hiflar ;  about  60  miles  to  the  S.W.  of  Sirhind* 
See  SooNAH. 

SUNNANSKAR,  a  fmali  ifland  on  the  E.  fide  pf  the 
gulf  of  Bothnia.     N.  lat.  61^  25'.     E.  long,  ai^  8'.     See 

SUNAPEE. 

SUNNEMO,  a  town  of  Sweden,  in  the  province  of 
Warmeland;   10  miles  N.  of  Philippftad. 

SUNNOUL,  a  town  of  Hindooftan,  in  Bahar ;  13  miles 
S.  of  Bettiah.     N.  lat.  26°  3^'.     E.  long.  84®  49'. 

SUNOUT,  a  town  of  Hindooftan,  in  Bahar ;  55  miles 
S.S.W.  of  Patna. 

SUNPAT,  a  town  of  Hindooftan,  in  the  fubah  of  Delhi ; 
27  miles  N.N.W.  of  Delhi. 

SUNUND,  a  town  of  Hindooftan,  in  Guzerat ;  2omilet 
S.W.  of  Amedabad. 

SUOMUSJARVI,  a  town  of  Sweden,  in  the  gOTem- 
ment  of  Abo ;  42  miles  £•  of  Abo. 

SUOMUSSALMI,  a  town  of  Sweden,  in  the  govero- 
ment  of  Ulea ;  53  miles  N.N.E.  of  Cajana. 

SUONATA,  in  Mujic.    See  Sonata. 

SUONATINA,  or  Sonatina,  in  the  ItaRan  Mufk^  a 
little,  fhort,  eafy  fonata. 

SUONIJOKI,  in  Geography 9  a  town  of  Sweden,  in  tbo 
government  of  Kuopio ;  27  miles  S.S.W.  of  Kuopio. 

SUONLY,  a  town  of  Hindooftan,  in  Vifiapour ;  9fliik8 
£.  of  Currer. 

SUONO.    See  Soond. 

SVOPA,  in  Gecgrapiyf  a  river  of  Rufiia,  which  nins 
into  the  Sem,  near  Lgov,  in  the  government  of  Kurik. 

SU0VETAURILIA,  or  Solitaurilia,  a  folemn 
facrifice  among  the  ancient  Romans ;  in  which  they  offered 
three  vidims  of  three  different  kinds,  vi».  a  bull,  a  ram, 
and  a  boar. 

Livy,  defcribittg  it,  calls  it  fuovttauMa ;  as  compofed 
of  /ust  oviit  and  taurut ;  the  names  of  the  three  viAims 
facrificed. 

fion.  Halicamaffus,  defcribing  the  fame,  ealla  il/olkaa^ 
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W&i;  in  le^^ard  it  was  required,  that  the  vidims  were  per« 
fe€tf  and  without  any  defeft  ;  fiiiust  or  /olust  in  the  lan- 
guage of  the  Ofcii   figoifying  itUegett  entire.     See  Am- 

BARVALIA. 

SUPARABU,  in  Gem-mfhy,  a  fmall  ifland  in  the  At- 
lantic»  near  the  coaft  of  firaul.     S.  lat«  25°  27'. 

SUPAY  Urco,  or  DeviPs  HUI9  a  remarkable  eminence 
in  Quito*  in  Peru»  between  the  valliet  of  Chugui-pata» 
and  thofe  of  Paute.  It  has  its  name  from  a  fabulous  ftory 
of  enchantment,  propagated  by  a  fuperilitious  Spaniard.  It 
is  thought  to  contain  rich  mines. 

SUPERACUTE,  in  tho  OU  Mufic,  were  fuch  high 
founds  as  exceeded  E  hy  thehigheft  note  m  the  fcaleof  Gui<£>9 
before  the  term  ahy  or  m  aJtOy  came  into  ufe.  It  has  long 
been  proYcrbial  to  fay»  in  fpeaking  of  any  thing  in  excefa, 
alluding  to  the  high  notes  in  muiic,  that  a  man's  pride, 
Tanity,  or  infolence,  goes  a  note  above  E  ia.  See  Axt, 
Scale,  and  Diagram. 

SUPERBIPARTIENS.     See  Ratio. 

SUPERBUS  MuscuLUS,  in  Anatomy ^  the  fuperior 
ftraight  mufcle  of  the  eye.     See  Eye. 

SUPERCARGO,  an  officer  charged  with  the  accounts 
of  the  cargo,  and  all  other  commercial  affairs  in  a  mer- 
chantfhip. 

SUPERCILIARY,  in  Anatmy,  an  epithet  of  certain 
parts  about  the  eye-brow.  The  fuperdliary  arch  or  ridge 
IS  the  bony  fuperior  margin  of  the  orbit.  The  foramen  or 
notch  of  the  fame  name  is  placed  in  that  arch,  and  gives 
paiTage  to  the  fuperciliary  artery  and  nerve. 

SUPERCILII  CoRRUGATOR,  a  fmall  mufde  of  the 
eye-brow.     See  Eye. 

SUPERCILIUM,  in  the  Ancient  Arcbiteaure,  denotes 
the  uppermoit  member  of  the  cornice ;  called  by  the  mo- 
derns corona^  croivn^  or  larmier. 

Mr.  Evelyn  conceives,  it  (hould  rather  have  been  called 
JHIKcitSumy  or  Jrip;  to  denote  its  office  of  fheltering  the 
order  from  rain,  Sec, 

SuPERCiLiuM  is  alfo  ufed  for  a  fquare  member  under  the 
upper  tore,  in  fome  pedeftals. 

Some  authors  conlound  it  with  the  tore  itfelf. 

SuPERCiLiUM  Terra.     See  Adiantum. 

SUPEREROGATION,  in  Theology,  what  a  man 
does  beyond  his  duty,  or  more  than  he  was  commanded 
to  do. 

The  Romanifts  ftand  up  ftrenuouily  for  works  of  fuper* 
erogation ;  and  maintain,  that  the  obfervance  of-  evange- 
lical counfeh  is  fuch.  By  means  of  thefe,  a  ftock  of  merit 
is  laid  up,  which  the  church  has  the  difpofal  of,  and  which 
Ihe  di (tributes  in  indulgences  to  fuch  as  need. 

This  monftrous  and  abfurd  do£krine  was  firft  invented 
towards  the  dofe  of  the  12th  century,  and  modified  and 
embellifhed  by  St.  Thomas  in  the  13th :  according  to  which 
it  was  pretended,  that  there  aftually  exifted  an  immenfe 
treafure  of  merit,  compofed  of  the  pious  deeds  and  vir- 
tuous adions,  which  the  faints  had  performed  beyond  what 
was  neceffary  for  their  own  falvation,  and  which  were, 
therefore,  applicable  to  the  benefit  of  others;  that  the 
ruardian  and  difpenfer  of  this  precious  treafure  was  the 
Roman  pontiff;  and  thai,  of  confequence,  he  was  em- 
powered to  affign  to  fuch  as  he  thought  proper  a  portion 
of  this  inexhauftible  fource  of  merit,  fuitable  to  their  re- 
fpe^kive  guilt,  and  fufficient  to  deliver  them  from  the  punifh- 
ment  due  td  their  crimes. 

The  reformed  church  do  not  allow  of  any  work  of  fuper* 
erogation  ;  but  hold  with  the  apoftles,  that  when  we  have 
done  our  beft,  we  are  but  unprofitable  fervants. 

SUPERF-ETATION,  in  Phyfiohgy,  the  formation  of 


another  child,  in  confequence  of  a  fecond  impregnatiofl,  ]> 
a  female  already  pregnant.  The  poffibility  of  mchaoc- 
currence  has  been  doubted  ;  and  reafons  are  affigned  in  the 
article  Generation,  under  the  head  of  PhMp  of  tkt 
female  organs^  which  juftify  that  doubt.  The  foUowinjr 
has  been  fince  publifhed,  under  the  title  of  *«  a  cafe  of 
fuperfstation,"  by  Dr.  Maton,  in  the  fourth  volume  of 
the  Tranfadions  of  the  College  of  Phyficians,  p.  i6w  A 
bdy,  who  had  previoufly  borne  children,  had,  on  the  iitk 
of  Nov.  1807,  another  male  child,  which  was  brought 
forth  under  circumilances  peculiarl)r  diilreffing,  beioff  dropt 
ou  a  bundle  of  flraw  at  midnight  in  an  uninhabited  room. 
Though  this  infant  had  every  appearance  of  health  at  the 
time  of  birth,  he  lived  about  nine  days  only.  On  the 
2d  of  February,  1808,  (not  quite  three  months  from  the 
former  accouchement,  (he  was  delivered  of  another  male  in- 
fant completely  formed,  and  apparently  in  perfed  health. 
This  child  died  in  about  three  months  of  meafles. 

SUPERFICIAL  Content.  See  Superficies,  Arxa, 
and  Measuring. 

Superficial  Foumeau^  in  Fortification,  the  fame  with 
caifibn,  which  is  a  wooden  cheft,  or  box,  with  three,  fosr, 
five,  or  fix  bombs  in  it.  Sometimes  it  is  filled  only  with 
powder,  and  ufed  in  fieges,  by  being  buried  under  ground, 
with  a  train  to  it,  to  blow  up  any  lodgment  that  theesemy 
may  make. 

Superficial  HoBow  Earth-Drainf  in  Agricuhvre^  fach 
a  drain  as  is  formed  with  earthy  materisds,  at  no  ereat  depth. 
This  fort  of  drain  may  be  found  ufeful  and  elediTe,  a& 
cording  to  Mr.  Marfiiall,  «  where  a  bafis  of  firm  cby,  or 
ftrongloam,  is  fituated  beneath  an  abforiient  fubfofl,  an^ 
at  a  convenient  depth,  as  from  twenty  to  thirty  inches  be- 
neath the  furface,   being  grooved  out  of  the  bafc,  and 
formed  with  earth  alone,  at  a  comparatively  fmall  cxpencei 
even  where  ftones  or  bricks  are  plentiful.     They  may  be 
employed  with  effed,  either  to  coUed  water  from  tlw  fab- 
foil,  or  to  receive  ijfing  waters  through  the  perforations  at 
their  bafes.     In  forming  them,  a  wider  trench  having  bees 
funk  through  the  foil  and  the  fubfoil,  if  any,  a  narrower 
groove  is,  it  is  faid,  formed  in  the  bafe,  leaving  a  flat  efen 
fllouUer,  or  (helf,  on  either  fide  of  it.     On  thefe  ftouldert 
the  inverted  turf,  raifed  at  the  top  of  the  trench,  or  col- 
leded  in  making  furface-drains  on  old  grafs  lands,  and  cot 
five  or  fix  inches  thick,  is  laid  as  a  cover  to  the  groove ;  aod 
upon  this  the  excavated  mould  of  the  trench  is  returned. 
And  in  regard  to  the  dimenfions  of  a  drain  of  this  fort,  they 
may  be  thefe:   the  bottom  of  the  trench  ten  or  twelve 
incnes  Wide ;  the  top  of  the  groove  five  or  fix  inches,  nar- 
rowing to  three  or  four  inches  at  the  bottom  ;  its  depth  fi^t 
or  fix  inches.     As  the  turf  decays,  the  middle  of  the  cotct 
moulders  down,  and  forms  an  arcned  roof  to  the  open  draioi 
which  thus  acquires  ^n  oval  form.     It  is  added,  that  ifj  u 
forming  a  drain  of  this  conftru^ion,  the  bottom  of  it  crott 
or  touch  upon  a  vein,  or  a  fbatum,  of  loofe  earth,  as  that 
in  which  the  water  more  particularly  lodges,  it  is  neceffary 
to  line  the  pipe  or  operative  part  of  the  drain  with  turf,  to 
prevent  the  fides  fix>m  flooring  iui  and  thereby  cboakiof 
up  its  channel.     In  performing  this  more  difficult  part  of 
the  operation,  the  wider  trench  is  to  be  continued  down  to 
the  bottom  of  the  drain ;  and  if  this  alfo  require  to  be 
f^rengthened,  a  few  inches  lower,  to  receive  a  floor  of  ^^ 
On  this  floor,  ten  or  twelve  inches  wide,  two  lines  of  fo» 
are  fet  on  edge,  and  leaning  fomewhat  outward,  fo  as  to 
anfwer  the  form  of  the  groove;   and  are  firmly  fixed  « 
their  places  by  the  covering  turfs.     The  joints  on  every  fi* 
are  to  be  left  fufiiciently  open^  to  permit  the  waters  to  S^ 
freely  into  the  trencUlet  or  pipe  of  the  drain,  and  dofe 
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cfiOQgti  to  prevent  any  grouty  matter  from  entenng  it>  and 
thereby  filling  it  up. 

SuPSRFiciAL  HortKoniai-DrMmHF  Auger,  *  that  kind  of 
tool  of  the  auger  fort«  which  is  employed  in  boring  in  hori- 
xontally  into  the  land,  in  pitSy  quarries,  and  other  fimilar 
places,  at  no  great  depth  from  the  furface.  See  Spring^ 
Drahung  Auger  ^ 

SUPERFICIES,  or  Surface,  in  Gemehj,  a  magni- 
tude,  confidered  as  having  two  dimenfions ;  or  extended  in 
len^h  and  breadth,  but  without  thicknefs  or  depth. 

A  furface  is  not  a  body  of  the  leaft  fenfible  magnitude, 
as  fome  have  imagined,  but  it  is  the  termination,  or  bound- 
ary of  a  body  ;  neither  is  a  line  to  be  confideKd  as  a  fur- 
face of  the  lead  fenfible  breadth,  but  as  a  termination  or 
limit  of  a  furface ;  nor  is  a  point  to  be  confidered  as  the 
leafb  fenfible  line,  but  as  the  termination  of  a  line :  and  in 
this  fenfe  it  is  plain  that  a  point  cannot  be  conceived  to  have 
parts,  or  magnitude.  (See  Magnitude.)  See  alfo  Mac- 
lanrin's  Fluxions,  voL  i.  p.  245  ;  and  Mr.  John  Bernoulli's 
X»etter  to  Monfieur  Crouzas,  concerning  his  Comment  on 
the  Analyfe  des  Infiniment  petits.  Jo.  BemouL  Opcr. 
vol.  iv.  p.  I  (So,  feq. 

In  bodies,  the  fuperficies  is  all  that  prefents  itfelf  to  the 
eye.  A  fuperficies  is  chiefly  confidered  as  the  external  part 
of  a  folid  :  when  we  fpeak  of  a  furface  fimply,  and  without 
any  regard  to  body,  we  ufually  call  it  figure. 

Superficies,  ReSttHnear,  is  that  comprehended  between 
right  lines. 

SUPERFICIES)  CurviSnear,  that  comprehended  between 
curve  lines. 

Superficies,  Planef  is  that  which  has  no  inequality,  but 
lies  evenly  between  its  bounding  lines. 

Superficies,  Convex,  is  the  exterior  part  of  a  fpherical 
or  fpheroidical  body. 

Superficies,  Concave,  is  the  internal  part  of  an  orbicular 
or  fpheroidical  body. 

The  meafure  or  quantity  of  a  furface  is  called  its  area  g 
which  fee. 

The  finding  of  this  meafure,  or  area,  is  called  its  quadra- 
iure;  which  lee. 

To  meafure  the  furfaces  of  the  feveral  kinds  of  bodies,  as 
fpheres,  cubes,  parallelepipeds,  pyramids,  prifms,  cones, 
&c.  fee  Area  and  Sphere,  Cube,  &c. 

In  order  to  evince  the  ufe  of  fluxions  in  finding  the  fuper- 
ficies of  folid  bodies;  let  FAF  {PLaeXlV.  Anci^, 
Jig.  6. )  repreff  nt  a  foUd  generated  by  the  revolution  of  any 
given  curve  AF  about  its  axis  AH;  alfo,  let  a  circle, 
whole  diameter  is  the  variable  linj  (or  ordinate)  R  B  R, 
be  conceived  to  move  uniformly  from  A  towards  F  F,  and 
to  dilate  itfelf  fo,  on  all  fides,  at  th^  fame  time,  as  to  gene- 
rate, by  its  periphery,  the  propofed  fuperficies  RAR: 
then,  the  length  of  that  periphery,  or  the  ffenerating  line, 
being  exprefled  by  5.141592,  &c.  x  R  R  (  =  2,py)f  and 
the  celerity  with  which  it  moves  by  x,  the  fluxion  of  the 
fuperficies  RAR,  or  the  fpace  that  would  be  uniformly 
generated  in  the  time  of  defcribing  k,  will  therefore  be 
truly  reprefented  by  2fyi» 

Hence,  if  w  be  taiken  to  reprelent  the  whole  furface 
RAR,    generated  frsm   the  begmning,    we  fliall  have 

«f  ss  zpyz  =  a >  V  A^AT*  +>• ;  whence  <p  itfelf  may  be 
found :  as  in  the  following  examples. 

I.  To  determine  tie  eonvetc  Ji^eHkses  of  a  cone.  The  fimi- 
diameter  of  the  bafe  B  D  or  C  Ij  {Jig,  7.)  being  put  a  ^ 
the  flanting  line,  or  hypothenufe,  AC  ^  c,  and  FG 
parallel  to  JD  C  s=  /,  ^c.  we  fluU»  firom  the  finilarity  of 


the  triangles  ADC  and  G  mg,  have  1 1  e  ::  j^  (»^)  :  £ 

C  V  *  i  ^  C  V  It 

(Gg)  =  -J- :  whence  w  i^fyi)  =  ■     »    ■  ?  >nd  confe* 

quently  w  =  ^--^»    This,  when  y  =  i,  becomes  equal 

o 

fch=zfx  DC  X  AC  =  the  convex  fuperficies  of  the 
whole  cone  ABC:  which,  therefore,  is  equal  to  a  redan^Ie 
under  half  the  circumference  of  the  bafe  and  the  ilantmg 
line. 

For  the  fuperficies  of  a  conoid,  &c*  fee  CoMOlD. 

a.  To  find  the  fifperfic'tes  of  a  jphere  A  £  B  H  {fig.  8.)— 
In  this  cafe,  putting  the  radius  OH  =  0,  AFsjr,  Hi» 
=  X,  &c.  we  fliall  (by  reafen  of  the  fimilar  trianglee 
OHFandHiwA)  havejr  (FH)  \a{OYi)  ::;c(Hiii):. 

ax  * 

s:  (HA)  =  — :    therefore  w  {2pyz)  =:   zpaii   and 

confequently  the  fuperficies  («;)  itfelf  =  2 pax  =  AF  x 
periphery  A  £  B  H :  which,  if  the  whole  fphere  be  taken^ 
will  become  A  B  x  periph.  A  £  B  H  =  four  timea  the 
area  BE  A  HO. 

Hence  the  fuperficies  of  a  fphere  is  equal  to  four  timet, 
the  area  of  its  greatefl:  circle :  and  the  convex  fuperficiea 
of  any  fegment  of  it,  is  to  that  of  the  whole,  as  the  axis' 
(or  thicknefs)  of  the  fegment  to  the  diameter  of  the  fphere. 

3.  To  determine  tj5  fupetfiwe  of  a  Jj^teroid.  —  Let 
ACFHG  {fig.  9.)  reprefent  one  half  ot  the  prooofed 
fpheroid,  generated  by  the  rotation  of  the  femi-euipfii^ 
FAG,  about  its  axis  AH;  put  AH=:«,  FA  (or 
HG)  =  r,  BH  =  X,  BC  =  V,  FC  =  ft,  and  the  fuper. 
ficies  generated  by  FC  (or  GD)  =  w:  theD»  from  the 

nature  of  the  ellipfis,  we  have  jr  =  —  Va*  —  jr'j  whence 


cxx 


v'^"- 


H  Vfl 


=,  and  confequently  i  (=  Vx*  +>*=? 


v/ 


*"'+ 


C^X^X^  _    y^fl»  — 4ia—#gX  XM 


tf'  ^  «*  —  «• 


»J  aa^ 


aa^  XX 


Va^^b^x* 


a/ii»  — JC* 


ss  (by  putting  the  excentridty)  >/  «• — c* = i) 


therefore)  m  this  cafe»  w  {tpy %)  at 


aVa^x^ 


tlfJL  \J  ^  -  ic*;  whole  fluent,  in  an  infinite  ferieif 
aa       ^    »b 


\A%pCX  X    I  -^ 


yx' 


h^x' 


But  the  fame  fluent  may  be  otherwife  very  eafily  exhibited 
by  means  of  the  area  of  a  circle;  for,  if  fiom  the  centre  Hf 

with  a  radius  equal  to  ^,  a  circle  S  £  R  be  defcribed,  and 

the  ordinate  BC  be  produced  to  interfed  it  in  £,  it  is  evi« 

dent  that  B£  s  \/r7  -  »»^  and  that  the  fluxion  of 

the  am  ESHB  wiU  be  exprefled  by  k  yj  j-^  -^  n^f 

3Y  a  which 
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which  being  to    ^  x    \/ vr  —  **»  *!»  fluxion  be- 

2  ifhc 

fote  found,  in  the  conftant  ration  of  i  to     ^,   ,  their 

fluenta  muft,  thereforei  be  in  the  fame  ratio;  and  fo  the 
latter  expreffing  the  fuperficies  C  F  G  D,  will  confequently 


bc=:?^  X  BESFH  =  2/  X  ^  X  BESFH. 
am  '         rl  D 

This  fokitioiiy  it  may  be  obferyed,  obtaing  only  in  cafe 
of  an  oblong  fpheroid,  generated  by  the  rotation  of  the 
eUipfis  about  its  greater  axis ;  for  in  an  oblate  fph^roid, 

generated  about  the  lefier  axis^  the  value  oi b\^/  a'^  —  c*) 
yrSi  be  impoffible ;  fince,  in  this  cafe,  H  F  is  greater  than 

HA.     But  if  we,  here,  put  3  =   ^r'  — /i',  and  d  = 

rr-,  the  Talue  w  (found  above)    will  become  =   — 

9  a* 


whofe  fluent  may  be  brought  out  by  the  help  of  a  table  of 
logarithms :  for,  let  the  variable  part  x  v^  J'  +  «*  be  tranf. 

foroieotoi — ■  =  — z=^  =  — ==  =  J 

^Vd'-^x*         Vd^  +  x'        Vd'-x^'  +  x^      ^ 

^d^xJc^X^X  id*  XX 

^ -f.  — ^  — f  fo  that  the  numerator  of 

Vd^x'  +  x^  V  </««»  +  *♦ 

^d*xx  -^.x^ X 


tbe&rft  term 


(now  in  a  given  ratio  to  the 


Vd'x^'-^x* 

fluzioii  ef  the  quantity  under  the  radical  fign)   may  be 
had  hf   the   common  rule;    by  which    means    we   get 

§  V d^x^  +  ti%  for  the  true  fluent  of  the  faid  term;  to 

id*  XX 
which  adding  the  fluent  of  the  other  term  —  ^. .  or 


id^i 


V  d^x*  -i-  X' 


/^        ^,  there  arifes  |jpVJ'  +  **  +  ^J*x  hyp.  log. 

K  4-  ^  d^  +  x\  for  the  fluent  of  *'  ^/  d'  -^  x*:  and  this 
coneded  and  multiplied  by  — ^-,  gives  ^—^  ^/  d'-  -f-  x* 


+  fed  X  hyp.  logi 


X  ■\-  "^  dd-^  XX, 
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felf  from  the  imputation  of  having  ufed  an  abfurd  phrafe,  as 
it  might  at  firik  feem,  the  adjeSive  exprei&ng  (ometluBg 
within,  and  the  fubftantive  fomething  without,  by  obfemng, 
that  though  the  vegetable  pafture  is  withiu  the  earth,  yttit 
if  alfo  on  the  outHde  of  the  divided  parts  of  the  earth. 

Of  the  natural  and  artificial  pafture  of  plants,  or  the  na- 
tural and  artificial  cavities,  pores,  and  inter llices  of  th( 
earth,  the  natural  alone  will  fuffice  to  furoifh  a  country 
with  vegetables  for  the  maintenance  of  a  few  inhabitants; 
but  if  the  artificial,  that  is,  if  agriculture,  the  fole  budnefi 
of  which  is  the  making  this  artificial  pafture  for  plants,  were 
aboliflied  out  of  the  world,  it  is  much  to  be  feared,  that  the 
people  of  all  populous  countries,  efpecially  of  thofe  toward 
the  borders  of  the  frigid  zones,  (for  there  the  trees  often 
fail  of  producing  fruit,)  would  be  reduced  to  the  utmoftne* 
ceflity  for  this  proper  kind  of  food. 

The  artificial  pafture  of  plants  is  that  inner  fuperficies  of 
the  earth,  which  is  made  by  dividing  the  foil  by  art.  This, 
on  all  parts  of  the  globe  where  it  is  ufed,  maintains  many 
more  people  than  the  natural  one ;  in  the  colder  countries  it 
maintains  ten  times  as  many  as  the  natural  one ;  and  when 
the  art  of  agriculture  is  more  advanced  to  perfedion,  it  will 
maintain  twice  as  many  as  it  does  at  prefent ;  and  this  im- 
provement is  eafy,  and  to  be  done  by  fimple  means. 

The  natural  pafiure  is  not  only  lefs  than  the  artificial,  u 
an  equal  quantity  of  ground  ;  but  the  little  there  is  of  it 
coniifting  alfo  of  the  fuperficies  of  the  pores  and  cavities  not 
having  a  free  communication  with  one  another,  they  an  leis 
pervious  to  the  fine  roots  of  all  vegetables,  which  require  a 
greater  force  to  break  through  their  partitions ;  and  by  that 
means  roots,  efpecially  of  weak  plants,  are  excluded  froa 
many  of  thofe  cavities  ;  fo  that  the  benefit  of  a  great  part 
•f  the  pafture  that  really  is  there  is  loft  to  the  hufbandman. 

The  artificial  pafture,  on  the  other  hand,  confiils  in  [s- 
perficies  of  cavities  that  are  pervious  to  all  rootc,  and  ff^ 
them  free  paffage  throughout  the  whole  extent  of  the  cul- 
tivated place  ;  and,  confequently,  the  fine  horizontal  roots 
of  plants,  which  run  much  farther  than  is  generally  fup- 
pofed,  thofe  of  a  turnip,  for  inftance,  running  fix  feet  dii- 
tant  from  the  main  root  every  way  (fee  Root),  will  find* 
eafy  pafTage  in  every  part,  to  the  utmoil  extent  to  which 
nature  allows  them  to  run. 

The  internal  fuperficies  of  the  earth,  which  is  the  paftuK 
of  plants,  is  not  like  the  external  furface,  which  is  the  pai' 
ture  <yf  animals,  in  that  it  cannot  be  enlarged  without  the 
addition  of  more  furface  taken  from  land  adjoining  to  iti  hf 
enlarging  its  bounds  or  limits  ;  but  the  internal  lupcrficici) 
or  artificial  pafture  of  land,  mav  be  enlarged  without  add^ 
tioD,  or  more  land,  onl^  by  divifion  of  the  fame  earth:  v» 


in  this  cafe,  where  the  propofed  fpheroid  is  an  oblate  one. 
Simpfdn's  Fluxions,  vol.  i.  p.  187,  3cc. 

SvPKaFiciAs,  Linejf,  a  line  ufuaily  found  on  the  fe6lor, 
and  Custer's  feale.  The  defcription  and  ufe  of  this,  fee 
vfedcr  SmCTOK  and  Gunter's  Scale, 

SuPBBFiciES  of  the  Earth,  Internal,  a  term  ufed  by  Tull, 
and  otfaMSt  to  cicprefiB  that  part  of  the  earth  which  affbi^ 
Ae  pabulum,  or  what  is  called  the  fa^ure  of  ^ants.  Plants 
tliemfelves  are  the  pafture  of  animals ;  but  at  is  firom  this 
internal  fuperficies  of  the  earth  that  vegetables  iirft  receive 
Iflie  QouHflKneiit  whidi  they  afterwards  j^i^  to  ai|insals« 
This  inner  fuperficies  of  the  earth  is  the  fuperficies  of  the 
pores,  cavities,  and  interftices  of  the  divided  parts  of  the 
tattk;  and  theta  si^  df  two  kinds,  natural  and  artifioiaL 
Tull  is  thb  firft  wEohas  nfed  this  term,  and  he  juftifies  him- 
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,  for  the  fuperficies    this  artificial  pafture  may  be  increafed  in  proportion  to 

of  the  earth,  of  whiqh  it  i»the 


the  divifion  of  the  parts 

fuperficies.  . 

A  cube  of  earth  of  one  foot  has  but  fix  fauarc  ftet  ot 
fuperficies,  but  divide  this  cube  into  cubical  incnes,  andthet 
its  fuperficies  will  be  increafed  twelve  times,  that  is,  it  ww 
be  feventy^wo  fuperficial  feet.  Divide  thcfe  cubes  aj^ 
into  fuch  others,  as  bear  the  fame  proportion  to  an  wch 
that  an  inch  does  to  a  foot,  and  then  the  fame  quantity  ot 
earth,  which  had  at  firft  only  fix  feet  fuperficies,  will  haie 
a  fuperficies  of  eight  hundred  and  fixty-four  (^^.^JjJ*' 
tural  pafture  :  and  in  the  fame  manner  is  the  foil  ditifib»» 
and  confequently  this  pafture  increafabk  ad  infimHmo 

Poor  land  does  not  afford  an  internal  fuperfieies  fo  ^ 
ftocked  veith  thcfe  fruitful  particles  as  rich  land  ^^^J^ 
this  we  may  compenfate  by  dividuig  it  more,  and  then  w» 
it  wants  in  quality  nay  be  made  up  id  quaatity.         ^ 
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The  common  method  of  dividing  the  foil  ie  by  dung»  or 
bj  tillage^  or  by  both ;  and  none  of  the  natural  pafture  is 
ever  lo&,  or  injured  by  the  ufc  of  the  artificial  means,  but, 
oa  the  contrary,  it  it  mer.ded  by  fuch  meann,  a  free  commu- 
nication being  made  by  them  between  pore  and  pore.  TuU's 
Horfehoeing  Husbandry,  p.  i8. 

SUPERFINE,  in  the  ManufaSoriesj  a  term  ufed  to 
exprefi  the  fuperlative  finenels  of  a  ftu£F. 

Thus  a  cloth,  camblet,  5cc.  are  faid  to  be  fuperfine,  v^hen 
made  of  the  fine  ft  wool,  &c«  or  when  they  are  the  fineft  that 
can  be  made. 

The  term  is  particularly  ufed,  among  gold  wire-drawers, 
for  the  |rold  or  Giver  wire,  which,  after  bemg  drawn  through 
an  infinite  number  of  holes,  each  lefs  and  lefs,  is  at  length 
brought  to  be  no  bigger  than  a  hair. 

SUPERFLUOUS  Interval,  in  Mufic,  is  one  that 
exceeds  a  true  diatonic  interval  by  a  femitone  minor*  See 
iNTsavAL.    Thus  the 

SuPSRFirUOUS  Secondf  or  Tontf  contains  a  femitone  minor 
inore  than  a  tone,  or  greater  fecond  ;  and  will  therefore  be 
exprefled  by  444,  or  44,  The  firft  of  thefe  expreflions  is  a 
tone  minor,  and  a  femitone  minor  ;  fince  1^  x  44  =  444  : 
and  the  other  is  a  tone  major,  and  femitone  minor ;  for  4  x 
44  =  t4*  This  lad  occurs  in  pra^^ice,  and  is  one  of  the 
intervals  of  the  chromaticum  toniseum.  See  Chromatic 
and  Second* 

In  the  temperate  fcales  thefe  two  fuperfiuous  tones  coin- 
cide. Thus  from  Bb  to  C  (harp,  or  from  F  to  G  fharp,  are 
fuperfiuous  tones. 

Superfluous  Third  is  greater  than  the  third  major  by  a 
femitone  minor,  and  will  therefore  be  exprefled  by  '-pV  = 
4  X  4t*  It  is  not  in  ufe.  It  feems  a  fourth  on  our  harp- 
fichords.  Thus  from  Bb  to  D  (harp  is,  properly  fpeaking, 
a  (uperflnous  third  ;  but  D  (harp  and  £b  being  confounded, 
it  paiTes  for  a  fourth. 

Superfluous  Fourth,  This  interval  is  exprefifed  by  ?4 
=3  4  X  4t«  J t  is  by  pra&itioners,  and  in  temperate  fcales, 
cooMiiided  with  the  tritonus.     See  Interval.' 

StnteEFLUous  Fifth  is  exprefled  by  44  =^  j  x  44.  This 
18  equal  to  two  thirds  major,  for  4  x  J-  -  44.  Thefuper- 
floous  fifth  occurs  in  pradice,  as  from  C  to  G  (harp. 

Superfluous  Sixth*  This  interval  is  of  two  kinds ; 
being  the  refpedive  complements  of  the  two  dimini(hed 
thirds  to  the  odave.  One  onlj,  (Iridly  fpeaking,  anfwers 
to  the  general  definition  of  a  (nperfluous  interval,  which  is 
that  interval  which  exceeds  the  fixth  major  by  a  femitone 
nuBor,  and  is  therefore  exprefled  by  '^  =  4  x  4t.  But 
the  other  interval,  which  is  a  comma  more  than  the  former, 
and  is  two  femitones  nnajor  leis  than  the  o£lave,  is  chirfly 
vfed  in  harmony,  as  between  Bb  and  a  (harp,  where  it  has 
a  fine  efiedt.  It  is  exprefled  by  ffj-  =  45  14  :  44  =  4  :: 
444.     See  Interval  and  Diminished  Third. 

Superfluous  Seventh  is  exprefled  by  V  x  44  =  W* 
Tbit  is  a  diefis  lefs  than  the  odave.     See  Interval. 

StTPERFLUOus  OSave  is  a  femitone  minor  more  than  the 
oAave,  as  from  C  to  ^  (harp*  It  fometimet  occurs  in  the 
bafies  of  inftrumental  pieces* 

SUPERINCESSUS  Rabbns*    See  Slimko. 

SuPBRiNCBSsus  Foheru.     See  Rolling. 

SUPERINSTITUTION,  Superinstitutio,  denotct 
one  upon  another.  As  if  A.  be  admitted  and  inftituted  to  a 
benefice  upon  one  title,  and  B,  be  admitted,  inftitnted^  &c, 
by  the  prefentation  of  another. 

SUPERINTENDENT,  in  the  Fretteh  Cufimm,  an 
oSfioer  who  has  the  piime  management  and  diredion  of  the 
fijUMGCS  or  revenues  of  the  king* 


The  term  is  alfo  ufed  for  the  firft  officer  m  the  queen'l 
houfehold,  who  has  the  chief  adminiflration  of  it. 

They  have  alfo  a  fuperintendent  of  the  buildings,  anfwer« 
ing  to  the  furveyor  of  the  works  among  us. 

The  cardinal  de  Richelieu  made  himfelf  fuperintendent  of 
commerce. 

Superintendent  alfo'  denotes  an  eccleflaftical  fuperior 
in  feveral  reformed  churches  where  epifcopacy  is  not  ad- 
mitted ;  particularly  among  the  Lutherans  in  Germany,  and 
the  Calvinifls  in  fome  other  places* 

The  fuperintendent  is,  in  efie6t,  little  other  than  a  bi(kop ; 
only  his  power  is  fomewhat  more  reftrained  than  that  of  our 
diocefan  bifltops. 

He  is  the  chief  paftor,  and  hat  the  dire6tion  of  all  the  in* 
ferior  paftors  within  his  diftri^  or  diocefe. 

In  Germany  they  had  iorm&Aj  fuperintenfUnte  generaly  Inrho 
were  fuperior  to  the  ordinary  fuperintendents.  Tkefe  in 
reality  were  archbifhops ;  but  the  dignity  is  funk  into  dif-: 
ufe ;  and  at  prefent,  none  but  the  furperintendent  of  Wir-» 
temberg  alFumes  the  quality  of  fuperintendent  generaL 

SUPERIOR^  or  Supbriour,  fomething  raifed  above 
another,  or  that  has  a  right  to  command  anotlier.  Thus  an 
abbot  is  called  the  fuperior  of  an  abbey,  and  a  prior  the 
fuperior  of  a  convent. 

The  canonifts  hold,  that  a  perpetual  fuperiority  conftitutes 
a  title;  but  a  fuperior  may  be  continued  by  thofe  who 
Gonftituted  him  fnch,  yet  without  the  fuperiority's  being 
rendered  by  that  means  perpetuaL 

The  church  of  France  formerly  allowed  the  fuperiority 
and  primacy  of  the  pope,  not  his  infallibility ;  as  all  the 
other  Romim  churches  do.     See  Pope,  Abbot,  and  Prioiu 

Superior  Awrisy  in  jinatomyt  a  mufcle  of  the  external 
ear.     See  Ear. 

Superior  Capith  OhUqmu.     See  Obliquus. 

Superior  OcuU  ReBiu  et  ObUquiUf  two  mufdes  of  the 
eye.     See  Eye. 

Superior  Serrahu  Pqfiicus.     See  Sbrratus. 

Superior  Courts  of  Record.     See  Court. 

Superior,  Lake^  or  Upper  Lake^  fo  called  from  ita 
northern  (it nation,  in  Geography^  the  largeii  and  moft  mag- 
nificent body  of  water  on  the  continent  of  North  Americai 
and  faid  to  be  the  molt  extenfive  in  the  known  world,  being 
computed  at  400  miles  in  length,  and  1500  miles  in  circum- 
ference. According  to  Mackenzie,  its  greateft  breadth  is 
1 30  miles,  and  its  circumference,  including  the  bays,  i20O. 
The  water  of  this  lake  is  clear  and  pellucid,  of  great  depth, 
and  abounding  vrith  a  great  variety  of  fi(h,  which  are  the 
mod  excellent  of  their  kind.  Here  ace  trouts  of  three 
kinds,  weighing  from  five  to  fifty  pounds,  fturgeon,  pil- 
chard, pike,  red  and  white  carp,  black  bafs,  herrings,  &c. 
fcc.  and  the  laft  and  lea(t  of  all,  the  *<  ticamang,"  or  wlnte 
fifli,  which  weighs  from  four  to  fixteen  pounds,  and  is  of  a 
fupenor  quality  in  thefe  waters.  This  lake  may  be  denomi- 
nated the  grand  refervoir  of  the  river  St.  Lawrence.  The 
principal  rivers  that  difcharge  themfelves  into  it  are  the  St. 
Louis,  the  Nipigon,  the  Pic,  and  the  Michipicotan.  Al- 
though it  receives  ample  fnpplies,  it  is  faid  that  not  a  tenth 
part  of  its  waters  pais  off  by  the  ftraits  nientioned  below. 
Hence  it  appears  that  by  evaporation  this  large  inland  fea 
fumifhes  the  interior  parts  of  the  country  with  vapours, 
without  which  they  muft,  like  the  interior  parts  of  Africa, 
be  a  defert.  This  lake,  and  alfo  Michigan  and  Huron,  fomt 
one  large  inland  iea,  which  might  be  called  the  fea  of  Ca* 
nada,  or  that  of  Huron  ;  and  this  part  of  the  faid  fea  openi 
kto  the  lake  Huron  by  the  ftraits  of  St.  Mary,  about  40 
miles  in  length,  and  in  fome  places  only  one  or  two  in 

breadth. 
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bTeidth^  with  a  nipidity  towards  tlieN.W.extremitT,  whichf        SUPERIORITY»  in  jigricvlitiref  a  fort  of  tenure  of 

however,  may  be  defcended  by  canoes.     The  profpe&s  are  land,  in  fome  places,  as  in  fome  parts  of  Scotland.   It  ii 

here  delightful*     The  ftorras  on  this  large  expanfe  of  water  that  kind  of  tenure,  or  nominal  fort  of  fecurity  in  land, 

are  no  lefs  danrarous  than  thofe  on  the  ocean,  the  waves  which  the  lord  or  fuperior  had,  in  early  times,  given  to  or 

breaking  as  fuddenly,  and  running  nearlT  as  high.     In  this  bellowed  upon  him,  and  which  ftiU  exifts,  in  feme  dmte, 

lake  are  feveral  iflands,  one  of  which,  called  **  Minong,"  or  in  fome  parts  of  the  more  northern  diflrifts  of  the  masi 

*<  Ifle  Royale,''  is  about  lOo  miles  in  length,  and  in  many  The  writer  of  the  account  of  the  State  of  the  Agncultoieof 

places  40  broad :  they  are  fuppofed  by  the  favages  to  be  re*  the  County  of  Peebles  ftates,  that  fuperiority  is  merdj 

udences  of   the  Great   Spirit.      This  vaft  collection  of  that  nominal  title  to  land,  which  confers  the  right  of  fna. 

water,  fays  Mackenzie,  is  often  covered  with  fo^,  particu-  chife.     That  as  400/.  valoation  of  fuperiority  gives  tUt 

larly  when  the  wind  is  from  the  £.,  which  drivmg  arainft  right  of  franchife,  and  that  asy  in  the  aoove  county,  (npe- 

the  high  barren  rocks  on  the  N.  and  W.  (hore,  difToIve  in  riority  may  be  retained,  when  the  property  of  the  land  ii 

torrents  of  rain.   It  is  very  generally  faid  that  the  ftorms  on  conveyed  away,  and  that  this  fuperisnty  may  alfo  be  fidi- 

this  lake  are  denoted  by  a  fmell  on  the  preceding  day ;  but  the  tioufly  conveyed  in  any  given  portions,  it  is  evident  tbt, 

phenomenon  does  not  feem  to  be  regular,  as  the  fwells  more  in  creating  votes,  the  fuperiority  of  the  whole  valoatiio^ 

frequently  fubfided  vrithout  any  fubfequent  wind.     Along  51,927/.  Scots,  would,  it  is  faid,   give  one  hundred  and 

the  furrounding  rocks  of  this  inomenfe  lake,  evident  marks  twenty-nine  voters  at  the  county  eleSion :  as,  ho«pe?er,  tl» 

appear  of  the  decreafe  of  its  water,  by  the  lines  obfervable  number  commonly  upon  the  roll  of  freeholders  does  notex- 

upott  them.     The  interval,  however,  between  the  higheft  ceed  thirty  or  thirty-five,  it  may  be  readily  inferred,  tint 

and  the  loweft  is  not  fo  great  as  in  the  fmaller  lakes,  as  it  does  the  county  has  not  been  much  difturbed  by  the  animofitiei 

not  amount  to  more  uan  fix  feet,  the  former  being  very  of  political  conteft. 

faint.     In  the  year  1668,  when  the  firft  miffionaries  vifited        Such  forts  of  nominal  tenure  (hould,  however,  now  be 

the  fouth  of  this  lake,  they  found  the  country  full  of  inha-  done  away  \  fince  circumftances  have  fo  much  changed  the 

bitants.    About  this  time  a  band  of  the  Nepifingues,  who  nature  of  property  in  land. 

were  converted,  arc  faid  to  have  emimted  to  the  Nipigon        SUPERJURARE.     Anciently,  when  a  criminal  eo- 

country,  which  lies  to  the  N.  of  Lake  Superior.     Few  of  deavoured  to  excufe  himfelf  by  his  own  oath,  or  by  that  of 

thdrdefcendants  arc  now  remaining,  and  not  a  trace  of  the  one  or  more  vritneffes,  and  yet  the  crime  was  fo  notoriom, 

reli^on  communicated  to  thwn  is  to  be  difcovered.    The  in-  that  he  was  convifted  by  the  oaths  of  many  more  witncfla; 

habitants  now  found  along  the  coaft  of  this  water  are  all  of  x\m  was  called  fubtnurare. 

the  Algonqnin  nation,  but  in  thdr  whole  amount  they  do        SUPERIUS,  in  MuJU,  in  early  dayi  of  counterpobit. 

not  exceed  150  famdiei.    Thefe  people  li«  chiefly  on  Efli.  j.     -g^^  ^^  ^^^y^  ^^  ^^^ 

the  country,  for  want  of  Ibelter,  affording  few  other  am-        ottt»t?«>t  Amnn?    •    rt  -a    : r.»>M 

mals.     tS  rocks  appear  to  have  been  overrun  by  fire,  and         SUPERLATIVE,  m  Gramman  a"J«fl««°."  f  J^ 

the  ftunted  thnber,  which  once  grew  there,  is  W«itly  f.^J^^^^J  ^f^^"?  *°  ^"^Tl?°l^'^]'     .fj^^fe^ 

feen  lymg  alonj^  their  furface.     Indeed,  as  ther*  is  UtUe  ap-  Jl^'I;  |"^  ^^^  ^^  "V'^^J  ""^  ^^e  thing  denoted  to  be  m  the 

pearance  of  foU,  vegetation  to  any  g^reat  degree  cannot  be  highelt  degree, 

cxpefted.     Between  the  fallen  trees  there  are  briars,  with  In  Englifli,  the  fuperlative  is  ufuaUy  formed  by  ^m. 

hurtle-berries,  and  goofeberry-buOies,  rafpberries,  &c.  which  ^i^on  ofejt;  as  ricM,  hoWeJ,  &c.  rarely  by  the  adtoi 

invite  the  bears  in  greater  or  lefs  numbers,  as  they  are  a  fa-  of  jffimo,  as  general^iiw/  more  frequently  by  the  piiix»| 

vourite  of  fuch  animals.     Beyond  the  rocky  banks  are  of  mc^,  as  moji  honourable,  m^  amiable,  *<=•... 

found  a  few  moofe  and  faUow-deer.     The  waters  alone  are  The  French  are  generally  forced  to  form  their  fime* 

•bundanUy  inhabited.     The  water  at  the  Grand  Portage  ti^es  by  prefiwng  of  le  plus,  fometimea  of  truf  and  \f» 

fome  years  ago  precipitately  withdrew,  the  fall  being  equal  times  nifert. 

to  four  perpendicular  feet,  and  then  rufhed  back  with  great  The  Italians  and  Spaniards  have  great  advantaws  oiff 

yelocity  above  the  common  mark.    It  continued  thus  falhng  them  in  this  refped ;  their  lan^age  abounding  with  miT 

iuid  rifing  for  feveral  hours,  gradually  decreafing,  till  5  nificent  words,   for  cxaggeratmg  thmgs    vnth  aMitoT 

flopped  at  its  ufual  height.     Here  is  frequenUy  an  irregular  partich?s  t  yet  the  Hebrews  are  more  poor  than  the  f rencft 

flux  and  deflux,  wjiich  does  not  exceed  ten  inches,  and  is  at-  »»  ^Ws  "^JP^*  **  hM^ynng  neither  comparatives,  nor  Inpff. 

tributcd  to  the  wind.     The  bottom  of  the  bay,   which  Utives,     They  exprefs  thefe  degrees  by  the  partodes^c** 

forms  an  amphi^heajtije,  is  clear  and  indofed ;  and  on  the  left  and  ^^:  fometimea  by  the  prepofition  mhh  and  fometm* 

comer  of  it,  beneath  a  hill,  3cx>  or  400  feet  in  height,  and  by  redoubling  the  word ;  of  which  we  find  frequent  mftmcei 

.  crowned  by  others  of  n-  greater  altitude,  is  the  fort,  picketed  'n  the  Bible, 

in  with  cedar  palifadee;s,  gnd  indofing  houfea  conCLru&ed  of  SUPE^^NA,  in  ffmdoo  Mytbohfft  is  a  name  of  abn 

wood,  and  covered  with  ihinglea*     Thefe  are  calculated  for  of  great  celebrity  in  the  legends  otthe  Eaft,  ufuaBrcSi 

every  convenience  of  tn^,  and  the  accommodation  of  the  ployed  to  carry  the  perfon  of  the   god  Vifhnu.    1^ 

Proprietors  and  clerks  durinfir  their  (hort  refidence  there.  Hindoo  deities  have  di£Ferent  aninaala   affiffned  them  li 

7he  foil  bordering  on  the  lake  has  been  favourable  only  to  vehicles,  when  journeying.     Thefe  are  calbd  in  Sisicit 

the  cultivation  of  potatoes,  which  circumftaace  is  afcnbed  vau,  or  vakm;  which  fee.     One  of  the  commoneft  oaoei 

to  the  cold  damp  fo^  of  the  lake,  and  the  moifture  of  the  of  Supema  is  Garuda,  fometimes  pronounced  Garooff  ^ 

f  round  from  the  ^nngs  th^t  UFue  from  beneath  the  hills«  which  a  large  fpedes  of  falcon,  well  known  in  all  p^f[ 

.  n  the  vicinity  are  meaidows  that  yield  abundance  of  hay  for  India,   is  aifo  caUed.     The  Englifli  ufuallj  ftyk  it  vi 

the  cattle :  b^t  agriculture  has  not  hitherto  been  an  objed  Brahmany  kite ;  it  bein?  held  in  veneration  by  maaj  Hia* 

of  confideration.     N.  lat.  46°  4'  to  48*  45'.    W.  long.  84^  doos,  who  very  much  diflike  having  it  killed.     In  this  the« 

40^  to  91^5^'*  ia  utili^,  aa  well  as  fuperftition  1  for  the  bird  in  qoeftioaii 

SUrERlORIS  LalmLtvatWi  in  AuiUimy%  ^mufcle  of  fery  uiefi|l,  in  concert  with  the  vulture,  in  devouring^ 

\  upper  Kp,    See  PfijfiiiUTiTioif.  rioni  and  performing  the  office  of  fcafcnger.    It  ii^ 

iwca 


^ 
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yiAnen  foperftidon  promotet,  u  is  not  tmfrequent,  the  pur-  SUPERNATANT  Part  rf  tie  Ship,  that  part  which; 

pofes  of  atilitr.  when  afloat,  is  above  the  water.     * 

^  The  mytholog^cal.Garuda  is  feen  varioufly  pourtrayed  in  SUPERNATURAL  Grace.     See  Grace. 

piAureSf  as  a  man  with  the  beak  and  wings  of  an  eagle^  Supernatural  Theoloj^f.     See  Thsologt. 

painted  red,  green,  or  blue.     He  is  alfo  frequently  feen  in  SUPERNUMERARTI,  in  the  latter  times  of  the  R«w 

ctfts  I  and  is  fculptured  in  the  cavern  temple  at  Eiephanta  man  empire,  foldiers  added  to  the  legion  after  it  was  com- 

with  Viflinu,  feated  ftraddling,  rather  ridiculoufly  in  our  pleted.     Thefe  were  the  fame  with  thofe  in  former  times 

eyes»  on  his  fhoulders ;  Garu£i  holding  by  both  hands  on  called  Accenji. 

Vifhnu's  ankles.    Wherever  he  appears  in  this  cave,  his  SUPERNUMERARY,   fomething  over  and  above  a 

proje£Ung  no(e  or  beak  has  been  broken  off,  as  it  is  faid,  fixed  number.     In  feveral  of  the  o£Bces  are  fupernumerary 

suid  vrith  reafon,  by  the  iconoclaftic  fury  of  the  Portuguefe,  clerks,  to  be  ready  on  extraordinary  occafions. 

while  Bombay  and  its  contiguous  iilands,    including  that  There  are  alfo  fupernumerary  furveyors  of  the  excife,  to 

called  by  us  Eiephanta,  were  in  their  poii'eifion  ;  a  bigotry  be  ready  to  fupply  vacancies,  when  they  fall :  thefe  have 

to  be  regretted  in  a  thoufand  inftances,  and  no  where  more  but  half-pay. 

than  in  Eiephanta  cave,  which  flill  exhibits,  though  fadly  Supernumerary,  in  Anaent  Mupc.     Proftamlanonunos^ 

defaced,  fome  of  the  mofl  extraordinary  and  curious  fculp-  the  loweft  found  in  the  Greek  fcales,  faid  to  have  been 

tures  in  exiftence.  added  by  Pythagoras  to  complete  the  o^ave,  was  termed 

Garuda  is  a  very  important  perfonage  in  Hindoo  mytho«  fupernumerary,   as  it  implies  adjund,   or  addition.      It 

logy  ;  and  his  birth.  Life,  and  exploits,  are  conftantly  re*  anfwers  to  A  re,  the  fecond  note  in  the  firft  hexachord  of 

femd  to  in  Hindoo  writings.   One  of  the  Puranas  is  called,  the  Guido  fcale,  who  flill  added  another  note,  Gammut,  to 

after  him,  Garuda  Purana,  and  contains  his  hiftory.    Vifhnu  the  Greek  fcale. 

being  the  fun,  Garuda  feems,  as  his  apparent  vehicle,  and  Supernumerary  Bones  of  the  Head.    Anatomifts  dif- 

in  fome  points  of  family  and  charader,  to  be  a  perfonifi*  tinguifh  by  this  appellation  feveral  bony  pieces  found  in 

cation  of  the  Iky.     His  younger  brother  is  named  Aruna^  fome  ikuUs,  chiefly  between  the  parietal  and  occipital  bones. 

«nd  is  the    driver  or  precurlor  of  the   glorious  car  of  They  form  breaks  in  the  lambdoidal  future,  and  are  joined 

Surya,  or  the  fun  ;  hence  correfponding  perhaps  with  the  by  the  futures  to  the  bones  already  mentioned. 

Aurora}  or  dawn,  of  weftern  fable ;   as  well  as  carrying  Their  figure,  number,  and  fize,  vary  extremely :  fome- 

Viihnu,  and  his  confort  Lakfhmi.     Garuda  is  feen  alfo  fly-  times  they  are  triangular,  or  approaching  to  that  form,  but 

ing  through  the  air  with  Rama  and  Sita,  and  fometimes  oftener  they  are  of  no  determinate  figure :  in  fome  fubje^ 

innth  Krifhna,  on  his  back.     But  there  are  reprefentations  they  incroach  on  the  occipital  bone,  and  in  others  on  the 

by  fe^laries  of  thefe  feveral  gods,  who,  each  adoring  the  parietal  bones ;  and  fometimes  they  extend  themfelves  every 

incarnation  as  the  deity,  array  the  obje6t  of  their  adoration  way.     They  are  commonly  indented,  and  broader  on  the 

in  the  attributes  of  tne  archetype.      See  Krishna,  and  outfide  of  the  flcuU  than  on  the  infide,  in  which  they  have 

Sects  of  Hindoos*  no  vifible  indentations ;  and  fometimes,  when  they  are  fmall 

Garuda  is  fabled.to  have  married  a  beautiful  woman  :  her  on  the  outfide,  are  hardly  at  all  to  be  feen  within.     They 

aiame  or  parentage  does  not  occur  to  our  recoUe^ion,  nor  in  have  by  fome  been  termed  keys,  a  name  ufed  by  joiners  for 

our  memoranda.     The  tribe  of  ferpents,   alarmed  at  this  the  pieces  which  ferve  to  ftrengthen  the  joints  of  boards ; 

narriage,  left  the  offspring  fhould  inherit  the  propenfities  of  but  this  can  agree  to  them  only  in  refpe^  to  their  fituation, 

the  fire,  waged  fierce  war  againft  him ;  but  he  deftroyed  not  in  refpe^  to  their  ufes  with  regard  to  the  other  bones 

them  all,  fave  one,  which  he  placed  in  an  ornament  about  of  the  head.     Some  fuch  bones  have  alfo  been  found  in  the 

his  neck.     In  feveral  parts  of  the  Eiephanta  cave,  Garuda  joints,  between  the  bones  of  the  head  and  face ;  and  between 

is  leen  with  this  appendage  %  and  on  very  ancient  Hindoo  thofe  of  the  bones  of  the  face  with  each  other.    Window. 

coins    and    medals,  he    has  fnakes    and  elephants  in  his  See  Cranium. 

talons  and  beaks :  for  he  is  fometimes  fpread  and  double-  SUPERONERATIONE     Pastubjb.       Sec     SuR- 

headed,  like  the  eagle  of  Prufiia.     A  legend  conne^ed  charge. 

with    the    parentage    and  exploits  of  the  l»ro  of  this  SUPERPARTICULAR.     See  Ratio. 

aurticle  is  noticed   under  our  article  KusA.     Garuda  had        ^i^  ,  •   i.*    xj  •      r ^  *,^  i «  -^-i.  A—r.  ^« 

•  fon  of  fome  note,  named  Sunabha;   and  a  daughter  -  ^'"'T^' T      .^^        i  ^^  f        ^  tS^  Jn  ™!fi? 

of  furprifing  beauty,  named  Su-mati.  who  wa.  efpoVed  '^Vl^^i'.T^t'Z^VitJ^^TZT.Zat 


rifible  firmament,  we  may    Afcover   fome  connedion  in  «>ddle  nature  between  confonant  and  diffonan^     But  aU 

«be  allegory  of  an  alliance  Wween  hi.  defcendant  and  the  ^%''°^™*  ""[  fupm«rt,c«lar  ratios  i«  a  precanous  hrpo- 

fca.     ^e  beauteous  maiden,  (the  meaning  of  her  name,  '^^*-    J^  '^^  ^^f**'  mjor  and  mmor,  «preffed^ 

V.        *•      irx,  r    \  -k        \vA    u^^,^  »^..j^.r.,ii«  ^^^  S  '  4  and  6  :  c,  are  fuperparticular,  and  concords.     Their 

^-.--.^^  whKh  ^'}J^^\f^^^r^J^l^y^^  ^aaU  s  :  a  and  12  s  ^T^re  fuperparticular,  and  concords 

J^ ;  ^  brought  forth  (.f  the  Hmdoo  romanUc  kngwge  J,5             ^  ^5;          I^Sagorean.  for  excluding 

b«r^dy  conffrued)  a  gourd,  whence  .ffucd  60,000  male  ^^  ^.^^^^^^  iateffaron,  exprefled  by  8  :  3,  f«>m  the  num. 

^  The"author  of  the  Hindoo  Pantheon,  in  his  account  of  ber  of  concordb^caufe  its  proportionsj^re  f»K7«^«?'' 

Garuda,  notices  the  extenfive  prevalence  of  ferpentine  forms  L«'  J"  °;^  '^"°«*  is  eouaUy  P«""«>us.     V.de  Euler, 

in  the  mythological  machine,^  of  Egypt  anforeece,  as  ^'"!"l^°J;?~';??"^^'  P"  ^^'  J**  p 

^U  as  in  IndiJ.     In  many  inftances,  the  bird  of  Jore  is  SUPERPARTIENT  Ratio.     See  Ratio. 

brovgfat  to  our  minds  by  the  fables  related  of  this  Indian  SUPER-PRJEROGATIVA    Regis,    a  writ  which 

eagle.     The  ttory  of  Prometheus  is  alfo  found  to  have  a  formerly  lay  againft  the  kmg's  widow  for  marrying  without 

oeiur  relation  to  fome  of  them.  the  fuccefl'or's  licence.^ 

3  SUPER. 
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•    8UPERPU&GATI0N»  HYPEHcATHAitaiSf  in  Mt£' 
chut  an  exceffiye,  over-violent  purging. 

SUPERQUADRIPARTIENS.    See  Ratio. 

SUPER-SALTS,  in  Cham/try,  falta  with  an  exoefs  of 
acid ;  as  fuper-tartrate  of  potais.     See  Salts. 

SUPERSCAPULARIS,  Suferior  znd  Inferior^  in  Ana- 
iomyt  old  names  for  the  mufcles  of  the  fcapula,  commonly 
known  under  the  terms  Ji^aitid  infra- Jj^nahu  ;  which  fee. 

SUPERSEDEAS,  in  Law^  a  writ  iffued  in  divers 
cafes,  importing,  in  general,  a  command  to  ftay  or  forbear 
fome  ordinary  proceedings  in  law,  which,  in  appearance, 
ought  to  be  done,  or  purlued,  were  it  not  for  the  caufe  on 
which  this  writ  is  granted. 

Thus,  a  man  regularly  is  to  have  a  furety  of  peace  againft 
him  of  whom  he  wiU  fwear  he  is  afraid ;  and  the  juftice  re- 
quired hereunto  cannot  deny  it  him :  yet,  if  the  party  be 
formerly  bound  to  the  peace,  either  in  chancery,  or  elfe- 
where,  this  writ  lies  to  ilay  the  juftice  from  doing  that, 
which  otherwife  he  ou^ht  not  to  deny. 

Supersedeas,  CUri  9/  the.    See  Clerk. 

SUPERSEDING  a  Commi/^  of  Banintpt.  If  fuch 
a  commiiiion  iflues,  and  there  is  fufficient  to  pay  all  the 
creditors,  and  the  charges,  and  fatisfaftion  is  made  to  all 
the  creditors,  the  commiffion  may  be  fuperfeded.  A  com- 
miiiion is  alfo  fometimes  fuperfeded,  when  the  creditors 
agree  with  the  bankrupt,  and  confent  to  a  fuperfedeas. 

SUPER-STATUTO,  i  Ed.  III.  c.  12,  13.  is  a  writ 
that  lay  againft  the  kin^s  tenants  holding  in  chief,  who 
aliened  the  king's  land  without  his  licence. 

SuPER-sTATUTO  ik  articuRs  Ckrif  cap.  6.  a  writ  lying 
aeainft  the  (herifF,  or  other  officei^  that  diftrains  in  the  king's 
highway,  or  in  the  lands  anciently  belonging  to  the  church. 

SiJPER-STATUTO  faffo  pour  Senefchal  ^  marjhal  de  Roy^ 
l^c*  a  writ  that  lies  againft  the  fteward  or  marmal  for  hold- 
ing plea  in  his  court,  or  for  trefpafs  or  contrails  not  made, 
and  arifing  within  the  king's  houfehold. 

Sui^R-sTATUTO  verfut  Servanies  tst  LabaratoreSf  a  writ 
which  lies  againft  him  who  keeps  any  fervants,  departed  out 
of  the  fervice  of  another  contrary  to  law. 

SUPERSTITION,  extravagant  devotion,  or  religion 
wrongly  dire^ed,  or  conduf^ed. 

Superftition  confifts  in  falfe  and  abjeft  notions  of  the 
Deity,  in  the  gloomy  and  groundlefs  fear  of  iuvifible  beings, 
and  in  the  abfurd  rites  which  thefe  notions  and  fears  na« 
turally  produce;  and,  generally  fpeaking,  it  is  the  effe6l 
of  ignorance,  or  of  a  judgment  perverted  by  a  four  and 
fplcnetic  temper. 

The  author  of  the  article  Fanatlcifm  in  the  Did.  Encyclop. 
Paris,  defines  fanaticifm  as  a  blind  and  paffionate  zesil, 
which  arifeth  from  fuperftitious  opinions,  and  leads  its 
votaries  to  commit  ridiculous,  unjuft,  and  cruel. afkions,  not 
only  without  (hame,  but  even  with  certain  internal  feelings 
of  joy  and  comfort ;  from  which  he  concludes  that  fanati- 
cifm IS  really  nothing  more  than  fuperftition  fet  in  motion. 

The  difference  between  true  religion  and  fuoerftition 
feems  to  be  this :  that  the  former  is  the  exercife  ot  the  un- 
derftauding  and  afiedions,  and  the  regulation  of  the  con- 
du€k,  founded  on  juft  notions  of  God,  and  of  the  method  of 
averting  his  difpleafure  and  fecuring  his  favour ;  and  the 
latter  is  the  refult  of  fancy  and  pafuon  undirected  and  un- 
goveraed,  and  originating  either  in  the  delufive  hope  of 
pleafing  God  by  fome  opinion  or  pra£iice  entirely  diftin6l 
from,  and  contrary  to,  thofe  notions,  or  the  diftreffinff  fear 
that  he  will  not  be  pleafed  without  the  addition  of  Tome* 
thing  which  fuch  notions  neither  require  nor  juftify. 

Superftition,  fays  Dr.  Hartley  (06f«  on  Man.  p.  290. )» 
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may  be  defined  a  miftaken  opinion,  eoneenung  the  feveritr 
and  punifliments  of  God,  ma^ifying  thefe  in  reCpeft  of 
ourfelves  or  others.  It  may  anfe  from  a  fenfe  of  guilt,  from 
bodily  indifpofition,  from  erroneous  reafoniog,  &c  Tbt 
which  arifes  from  the  firft  caufe,  has  a  tendency  to  remove 
itfelf  by  regulating  the  perfon's  behaviour,  and  confeqnatly 
leffening  his  fenfe  of  g^ilt ;  the  other  kinds  often  incretie 
for  a  time,  come  to  their  height  at  laft,  and  then  decfioe 
again.  They  do  alfo,  in  fome  caufes,  increafe  without  liouu 
during  life.  All  kinds  of  fuperftition  have  been  pro- 
dudive  of  great  abfurdities  in  divine  worlhip,  both  imoag 
Pagans,  as  well  a^  Jews  and  Chriftians ;  and  they  have  all  i 
great  tendency  to  four  the  mind,  to  check  natural  besm- 
lence  and  compaffion,  and  to  generate  a  bitter  perfecoUDg 
fpirit.  Thefe  eftefls  are  much  augmented,  where  fopcHb* 
tion  and  enthufiafm  pafs  alternately  into  each  other  at  ioter* 
vals,  which  is  no  uncommon  cafe. 

Superftition  has  been  often  ufed,  efpecially  by  tlte 
ancients,  for  an  excefs  of  religion,  agreeably  to  that  ?erltof 
Aulus  Gellius,  lib.  iv.  cap.  9. 

"  Religentem  effe  oportet ;  religiofum  ncfas." 

It  was  a  piece  of  fuperftition  in  the  ancient  Romui, 
to  obferve  the  flight  of  birds,  the  entrails  of  viditni,  &c. 
It  has  been  obferved  by  fome  excellent  critics,  that  tlv 
Greek  word  Wi^ou/uovia,  which  occurs  in  the  New  Tefti- 
ment,  though  it  is  often  ufed  in  a  bad  fenfe,  has  ilib  i 
good,  or  at  leaft  an  innocent,  meaning.  Accordinclj  tky 
think  that  it  (hould  be  rendered  reUgiooy  and  not  Tttperli' 
tion,  in  Ads,  xxv.  19.  alleging,  that  it  cannot  be  fuppoicd 
Feftus  would  fpeak  contemptuoufly  to  Agrippa  of  tbe 
Jewi(h,  that  is,  of  Agrjppa*8  own  religion,  when  Agrippi 
was  come  to  Caefaf^ea,  with  his  fifter  Berenice,  to  fdiite 
him.  Thus  alfo  it  is  apprehended  that  the  word 
^MirtJcw/uioviriptff,  Ads,  xvii.  22.  fhould  be  tranflaied  «y 
devout,  or  exceedingly  addided  to  the  wojrihip  of  isfliiUc 
powers,  and  not  too  fuperftitious.  The  word  in  the  foOBer 
lenfe,  it  is  urged,  would  g^ve  no  offence  at  Athens;  itvis 
the  peculiar  charader  of  the  Athenians,  and  conveyed  » 
encomium  which  they  were  fond  of  above  any  other.  T^ 
latter  harfh  fenfe  of  the  word  is  inconfiftent  with  the  wiioie 
deiign  of  St.  Paul's  argument.  Lard.  Cred.  vol  i.  p.  ^ 
note  8.  Doddr.  in  loc. 

Monf.  Thiers  has  an  exprefs  treatife  "  Des  fupcrftitwai 
populaires.*'  Women,  he  obferves,  are  naturally  more  in- 
clined to  fuperftition  than  impiety.  Plutarch  haienoei- 
voured  to  (hew,  that  fuperftition  is  worfe  than  atbafa- 
The  puniihment  allotted,  by  feveral  councils,  for  the  fapff- 
ftitious,  is,  to  faft  a  month  in  prifon. 

SUPERSTITIOUS  Magic.     See  Magic. 

Superstitious  UJrs,  in  Law.     Sec  Mortmain- 

SUPER.SULPH  ATE  of  Fotajb.     See  Salts. 

SUPERVISOR  fignifies  a  furveyor  or  ovcrfeer.  K 
was  formerly,  and  ft  ill  remains,  acuftom  among  foIne,elp^ 
cially  of  the  better  fort,  to  make  a  fupervifor  of  wJ^^ 
overlook  the  executors,  an^i  fee  their  wUis  truly  pcrfoiflw* 
but  it  is  to  little  purpofe,  as  being  now  fo  carckf Jy  ^ 
cuted. 

SUPINATION,  in  Anatomy,  that  motion  of  the  upper 
extremity,  by  which  the  palm  of  the  band  and  the  cent- 
fponding  furface  of  the  fore*arm  are  turned  upwards  of  »*' 
wards.     See  Extremitiks. 

SUPINATOR,  the  name  of  two  mufcles  of  the  W^ 
arm,  which  have  the  effed  of  bringing  that  part  and  tic 
hand  into  the  fupine  attitude. 

Thtfiipinator  radii  longiu  (humero-fus-radial)  ii  a  oa^ 
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bat  ^mtf  elongftled  mnfcki  placed  fuperficiaUy  on  the  Ante* 
rior  part  of  the  radial  edge  of  the  fore-arm^  and  extendiDg 
from  the  inferior  part  of  the  humeros  to  the  carpal  end  of 
the  radius.  It  is  flattened  laterally  in  its  upper  fourth, 
and  tranfverfely  in  the  lower  three-fourths.  Its  anterior 
iide  is  covered  by  the  faficia  of  the  fore-arm  and  the  ikin  : 
the  pofterior  is  nxed  above  to  the  external  ridge  of  the 
humerus,  while  it  covers,  below,  the  fupinator  brevis,  the 
eztenfor  carpi  radialis  longus,  the  pronator  teres,  the  flexor 
carpi  radialis,  flexor  digitorum  fublirois,  flexor  longus  pollicis, 
the  radial  artery  and  nerve.  The  outer  fide  is  unattached, 
and  offers  nothing  remarkable :  the  inner  covers  the  bra- 
chialis  intemus,  and  the  radial  nerve  above,  and  has  no  par- 
ticular relations  of  importance  below.  The  upper  ex- 
tremity of  this  mufcle  is  thin  and  pointed ;  and  attached  to 
the  outer  edge  of  the  humerus  below  the  paflage  of  the 
radial  nerve.  Thence  the  mufcle  defcends,  at  firfl  a  little 
obliouely  forwards,  and  afterwards  ftraight,  or  in  a  line 
parallel  to  the  radius.  The  thick  nefs  and  breadth  increafe 
as  far  as  the  elbow,  from  which  they  decreafe  again  to  the 
inferior  extremity.  The  latter  is  attached  to  the  anterior 
edge  of  the  lower  end  of  the  radius  at  the  bafis  of  its  (lyloid 
procefs.  The  fupinator  longus  arifes  by  (hort  aponeurotic 
fibres  from  the  humerus  and  the  inter-mufcular  aponeurofis : 
its  flefliy  fibres  terminate  below  in  a  thick  flattened  tendon, 
which  forms  about  the  lower  third  of  the  mufcle.  It  will 
bring  the  radius  and  hand  either  from  the  ftate  of  pronation 
or  fupination,  to  the  middle  between  thefe  attitudes ;  and 
then  it  will  bend  the  elbow-joint. 

Supinator  RdiHi  Brev'u  (epi-condylo-radial),  is  a  fliort 
flattened  mufcle,  with  curved  fibres,  placed  at  the  outer 
part  of  the  fore-arm  near  the  elbow,  where  it  clofely  fur- 
rounds  the  head  of  the  radius,  extending  from  the  back  of 
the  external  condyle  of  the  humerus,  and  the  neighbouring 
outer  edge  of  the  ulna,  to  the  anterior  part  of  the  radius. 
The  external  furface  is  convex,  and  covered  towards  the 
front  by  the  pronator  teres,  the  radial  artery  and  nerve,  and 
the  fupinator  longus.  The  middle  of  the  mufcle  is  covered 
by  the  extenfores  radiales  ;  and  the  back  part  by  the  extenfor 
digitorum  communis,  extenfor  carpi  ulnaris,  and  anconeus. 
The  internal  furface  covers  the  capfule  and  external  lateral 
Kgament  of  the  elbow,  and  adheres  clofely  to  thefe  parts : 
it  is  then  inferted  in  the  upper  third  of  the  pofterior  and  ex- 
ternal furfaces  of  the  radius.  The  pofterior  edge  is  at- 
tached to  the  external  condyle,  and  to  a  longitudinal  ridge 
of  the  ulna.  The  anterior  is  fixed  to  the  radius,  at  the  root 
of  the  occipital  tuberofity,  and  for  about  two  inches  farther 
on  the  bone,  temrinating  where  the  tendon  of  the  pronator 
teres  commands  its  infertion.  This  anterior  edge  is  partly 
covered  by  the  pronator  teres.  The  attachment  to  the 
condyle  and  the  ulna  takes  place  by  means  of  a  ttrong 
tendon  :  the  mufcular  fibres  arifing  from  this  bend  fpirally 
round  the  head  of  the  radius,  pamng  from  above  down- 
-wards,  and  from  behind  forwards  to  the  radius,  in  which 
they  are  implanted.  The  fupinator  brevis  rotates  the 
radius  on  its  axis,  fo  as  to  turn  the  hand  fupine :  it  will 
then  extend  the  elbow. 

SUPINE,  in  the  Latin  Grammar^  a  part  of  the  conjuga- 
tion of  a  verb,  of  like  effed  with  the  infinitive  mood. 

There  are  two  kinds  of  fupines :  the  one  in  um^  whofe 
fignification  is  a^ve,  and  marks  a  motion,  as  dare  nuptum  ; 
the  other  in  u,  having  a  pafiive  fignification,  as  horrendum 
amJitUf  &c.     The  fupines  have  neither  number  nor  perfon. 

They  have  their  name,  fays  Probus,  and  after  him  Vof- 
fiue,  quod  ad  infiar  fuplnorum  et  oiioforum  hommum  omnia  hahetU 
confufai  or,  according  to  Friki9B9  auod  nqfcaniur  a farticipist 
pajjvois^  qusfupina  apbellata  funty  qma  in  infimo  locojita^  Mam 
^onjugatioms  moUm  fujctpiani. 
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SUPINO,  in  Getmraphy^  a  town  of  Naples,  in  theemmty 
of  Molife,  formerly  the  Tee  of  a  bifliop,  removed  to  Boiano  ; 
13  miles  S.S.E.  of  Molife. 

SUPLITZBACH,  a  river  of  Saxony,  which  runs  into 
the  Elbe,  near  Torgau.  • 

SUPOUR,  a  town  of  Hindooftan,  in  Allahabad;  27 
miles  E.S.E.  of  Gazyponr. 

SUPPING,  in  Rural  Economy^  a  term  applied  to  the 
beveraj^e  afibrded  to  fervante,  labourers,  and  cottagers,  by 
the  dairies  in  fome  diflri6is,  fuchas  whey,  fleetings,  and 
butter-milk,  which  is  given  to  them  inftead  of  being  con- 
verted to  the  ufe  of  pigs,  as  is  ufually  the  cafe,  by  which 
fome  lofs  may  probably  be  fuilained  by  the  farmer. 

SUPPLANTALIA,  or  Suppkdanea,  among  Phyji^ 
ciofUf  plafters,  or  other  medicaments,  applied  to  the  foies 
of  the  feet ;  generally  made  of  leaven,  muttard,  horfe-radiih, 
fait,  foap,  gunpowder,  8cc. 

SUPPLE.  To  fupple  a  horfe  in  the  manege,  is  to  make 
him  bend  his  neck,  (houlders,  and  fides,  and  to  render  all 
the  parts  of  his  body  more  pliable. 

SUPPLEMENT  o/an  Arc^  in  Geometry ^  or  Trigonometry^ 
is  the  number  of  degrees  that  it  wants  of  being  an  entire 
femicircle :  as  complement  fignifies  what  an  arc  wants  of  being 
a  quadrant. 

Supplement,  in  Matters  of  LMerature^  an  appendage  to  a 
book,  to  fupply  what  is  wanting  in  it. 

Freinihemius  has  written  divers  fupplemeots,  to  reftore 
the  books  of  feveral  ancient  authors,  part  of  which  had  been 
loft.  The  French  have  alfo  ufed  the  word  fuppLement  for 
a  kind  of  tax,  or  after-payment,  charged  on  lands,  offices, 
&c.  that  are  pretended  to  have  been  fold  beneath  their 
value. 

SUPPLEMENTAL  Bill,  in  Law.  See  Suit  m 
Equity* 

SUPPLETORY  Oath.  When  there  is  only  one 
witnefs  (the  civil  law  univerfally  requiring  the  teftimony 
of  two)  to  make  up  the  neceflary  complement  of  two,  the 
civil  courts  admit  the  party  himfelf  (plaintiff  or  defendant) 
to  be  examined  in  his  own  behalf;  and  adminifter  to  him 
what  is  called  \ht  fuppUtory  oath  ;  and  if  his  evidence  hap- 
pens to  be  in  his  own  favour,  this  immediately  converts  the 
half  proof  into  a  whole  one.     Blackft.  Com.  vol.  iii. 

SUPPLlCATION,SupPLiCATio,in^ft/t^^,  a  religious 
folemnity  obferved  on  account  of  fome  remarkable  fuccefs 
againft  an  enemy ;  and  efpecially  when  the  army  had  con- 
ferred the  title  of  hnferator  on  their  general,  in  whofe  name 
the  fenate  ordered  the  temples  to  be  opened  for  the  recep- 
tion of  the  people,  and  thanks  to  be  rendered  to  the  gods. 

On  fuch  an  occafion  the  imperator  fent  meflengert 
crowned  with  laurel  with  letters  to  the  fenate,  which  were 
likewife  adorned  with  laurel,  to  demand  of  them  the  title  o£ 
imperator,  and  the  honour  of  a  fupplication.  This  folem- 
nity confifted  in  facrificing  and  feafting  in  the  temples,  with 
giving  thanks  to  the  gods  for  fuccefs  obtained,  and  praying 
for  the  continuance  of  their  affiftance.  At  firft  there  were 
only  a  few  days  taken  up  in  fuch  fe:ftivals  ;  but  afterwards 
they  were  increafed  gradually,  till  they  came  to  no  lefs  than 
fifty.  On  fubduing  the  Sabines,  in  the  year  of  the  city  304, 
a  fupplication  of  one  day  only  was  ordained  ;  on  the  taking 
of  Veil,  Camillus  had  a  fupplication  of  four  days  decreed 
him  ;  Pompey  had  twelve  on  putting  an  end  to  the  Mithri- 
datic  war ;  Csefar  had  fifteen,  and  afterwards  twenty,  for 
reducing  Gaul:  Odavianus  and  Panfa  liad  fifty  days  of 
fupplication  for  delivering  the  colony  of  Mutina. 

SUPPLICAVIT,  in  Lawy  a  writ,  iffuing  out  of  the 
CQurt  of  king's  bench,  or  chancery,  for  taking  furety  of  the 
peace  when  one  is  in  danger  of  being  hurt  m  his  body  by 
another, 
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It  18  direded  to  the  Juftice  of  the  peace,  and  (heriff  of  the 
couoty ;  and  is  groundied  on  the  ftatute  i  £d.  III.  which 
appoints,  that  certain  perfons  ihall  he  afiifrned  by  the  lord 
chancellor  to  take  care  of  Ihe  peace.     See  GooB-aitaring, 

SUPPLIES,  called  alfo  aids  znd /ub/iMej,  are  extraordi- 
nary grants  made  by  the  commons  of  Great  Britain,  in  par- 
liament aflembled ;  who,  when  they  have  voted  a  fiipply 
to  his  majefty,  and  fettled  the  quantum  of  that  fupply, 
ufually  refolve  themfeWes  into  what  is  called  a  committee 
of  ways  and  means,  to  confider  of  the  ways  and  means  of 
raifing  the  fnpply  fo  voted.  And  in  this  committee  every 
member  (though  it-  is  looked  upon  as  the  peculiar  province 
of  the  cnanceUDr  of  the  exchequer)  may  propofe  fuch 
fchemes  of  taxation  as  he  thinks  will  be  leait  oetrimeiital  to 
the  public.  The  refolutions  of  this  committee  (when  ap- 
proved by  a  vote  of  the  houfe)  are  in  general  efteemed  to 
be  (as  it  were)  final  and  concluiive.  For  though  the  fup- 
ply cannot  be  a6^ually  raifed  upon  the  fubjefi  till  direfled 
by  an  a6i  of  the  whole  parliament,  yet  no  monied  man  will 
fcruple  to  advance  to  the  government  any  quantity  of  ready 
caihy  on  the  credit  of  a  bare  vote  of  the  huufe  of  commons, 
though  no  law  be  yet  pafl'ed  to  eftabliih  it ;  and  which  re-. 
quires  the  aflent  of  the  other  two  branches  of  the  legifla- 
ture.  The  general  reafon  given  for  this  exclufive  privilege 
of  the  houfe  of  commons,  is  that  the  fupplies  are  raifed 
upon  the  body  of  the  people,  and,  therefore,  it  is  proper 
that  they  alone  fliould  have  the  right  of  taxing  themfelves. 
This  reafon,  fays  judge  Blackftone,  would  be  unanfwerable^ 
if  the  commons  taxed  none  but  themfelves ;  but  it  is  noto- 
riousy  that  a  very  large  (hare  of  property  is  in  the  houfe  of 
lords,  which  is  equal^  taxed  with  the  property  of  the  com- 
mons ;  and,  therefore,  he  fays,  the  commons  not  being  the 
Jhie  perfons  taxed,  this  cannot  be  the  reafon  of  their  having 
the  /ole  right  of  railing  and  modelling  the  fupply.  The 
true  reafon,  arifing  from  the  fpirit  of  our  conftitution,  he 
apprehends  to  be  tnis.  The  lords  being  a  permanent  here- 
ditary body,  created  at  pleafure  by  the  king,  are  fuppofed 
more  liable  to  be  influenced  by  the  crown,  and  when  once  in- 
Hoenced  to  continue  fo,  more  than  the  commons,  who  are  a 
temporary  eledfcive  body,  freely  nominated  by  the  people. 
It  would)  therefore,  be  extremely  dangerous  to  give  the 
lords  any  power  of  framing  new  taxes  for  the  fub^e£t.  It  is 
fufficient  that  they  have  a  power  of  reje^ing,  if  they  think 
the  commons  too  lavifh  or  improvident  in  their  grants.  See 
Parliament  and  MoviSY-BUli.     Blackft.  Com.  vol.  i. 

SUPPLY,  in  Sea  Language^  a  firefh  recruit  of  provifions 
or  ftores  fent  to  a  (hip  or  fleet. 

Supply  and  Confumttion  of  Agricultural  Produce^  the 
quantity  of  this  fort  or  produce  which  is  neceflary  for  the 
iupply  and  confumption  of  the  country  by  its  population, 
and  in  fome  other  ways  conneded  witn  it,  in  a  greater  or 
lefs  degree.  It  is  a  fubje^  which  is  obvioufly  involved  in 
much  difficultv,  and  on  which,  any  calculations  that  may 
be  oAsred  to  the  pubhc,  can  only  be  fuppofed  to  approxi- 
inate,  in  fome  meafure,  towards  the  adual  truth.  At  fcveral 
different  periods  and  times,  calculations  have  however  been 
fumiflied  by  different  individuals  on  this  very  interefting  mat- 
ter :  but  thofe  which  have  more  lately  been  brought  for- 
ward by  the  able  calculator  and  writer  of  the  CorreSed  Ac- 
count of  the  Agriculture  of  the  County  of  Middlefex,  fo 
far  as  they  ^,  feem  the  moft  deferving  of  attention,  not 
only  as  entering  more  fully  into  the  bufinefs,  but  as  laying 
down  >  more  data  for  proceeding  upon,  than  any  others 
which  have  fallen  under  our  notice  and  examination. 

The  writer  begins  by  ftating,  on  the  authority  of  the 
parliamentary  reports,  that  the  exceds  of  the  imports  over 
the  exports  of  com,  (hew  clearly,  that  the  annual  confump- 
tion of  this  country  in  that  article  has  been  greater  than  its 
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produce,  on  an  average  of  five  yeaH|  ending  at  Clmftmas 
1794,  by  quarters  of 


Wheat  and  flour 

Barley  and  malt 

Oats  and  oatmeal 

Rye 

Peafe  and  beans 


X&2,031 

66455 
836,061 

41,248 


The  whole  of  the  annual  average  imports)  ^ 

exceeded  the  exports  by         -  -         j      ^>H5»5*4 

And  that  the  fame  for  five  years,  ending  at  Ckhftos 
1799,  was 


Wheat  and  flour 

Barley  and  malt 

Oats  and  oatmeal 

Rye 

Peafe  and  beans 


469.966 

33.851 
618,643 

•  44,899 
23.772 


The  whole  of  the  annual  average  imports') 

exceeded  the  exports  by        -  -         j      ^»'9'>'}' 

The  average  of  the  faid  ten  years  was  an  annual  defi- 
ciency of  1,168,361  qrs.  of  grain  ;  to  which,  if  we  idd 
that  of  the  year  i8co,  which  amounted  to  2,269,364qrs. 
of  corn,  we  fliaU  difcover,  it  is  faid,  that  the  average  of 
the  eleven  years  was  annually  1,268,452.  This  quantity  i? 
equal  to  the  bread-corn  of  nearly  as  many  perfons ;  or  to 
the  entire  produce  of  (in  acres  of  land)       -  423,000 

Proportion  of  fallow,  one-fourth  of  the  laft  )  ^,  ,^ 

number  .         -         .         -         .  }        '^W" 

Clover  and  root  crops  ditto         -         -         -  105,30c 

Land  to   fupport   the  requifite  number  of"J 
labouring  cattle  to  till  the  deficiency  of  ] 
arable,  and  to  produce  food,  both  in  corn  I         1^6000 
and  hay,  for  their  own  fupport;  one  horfe  j  ^  ' 

to  every  20  acres,  and  allowing  them  to  re-  j 
quire  four  acres  each,  is  in  acres        -         J 

Together        79O1OW 

Hedge-rows,  fcite  of  buildings,  yards,  roads,  ]  ^^j^^ 

ponds,  gra^el-pitSi  &c.         -  .J  '^^ 


Allow  for  inferiority  of  quality  between  1 
commons  and  old  inclofures  ;  one-fifth  of  > 
790,000  is  158,000;  but  fay  only  J 


1,010,000 


The  average  quantity  and  price  of  all  forts  of  grain  nay 
be  found  thus : 


Acres.     Qr».                            Qre.  5.  L.  ^  '•• 

Wheat    -       2 J  at  2/fracre,  is     ;\  at    46  12  13  ^^ 

Oats    and  1     i  .^  n 

bean.      j  ^i        4                       lo  21  10  100 


I7i 


36  10  6 


Dividing  17J  qrs.  by  6  acres,  gives  a  bare  3  qrt.^icre; 
and  dividing  26/.  Kv.  6d,  by  lyiqrs.  gives  a  bare  los*f^ 
quarter,  that  is,  3  qrs.  at  30X.  is  a  full  average  of  the  corn,  ei- 
clufive  of  the  tiraw,  feed,  and  wafte.  The  proportion  which  the 
number  of  acres  bears  in  each  fort  of  grain,  will  be  feen  below. 

II  ^^ 
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It  is  further  noticedi  that  the  whole  deficiency  during 
th^  (aid  1 1  yearS)  was  not  lefs  annually  than  all  that  could 
be  grown  by  cultivating  our  commons^  to  the  extent  of 
ifOOO^ooo  acres.  The  miferablc  confequence  of  which  was, 
that)  notwithftandmg  we  imported  food  from  any  country 
where  it  could  be  obtained,  the  dearth  b'^^camo  fo  great  ab  to 
occalion  the  death  of  about  100,000  iiihabitants.  The  prefent 
fyftem  of  palling  local  afts,  every  fcirion  of  parliament, 
for  enclofing  a  few  thoufand  acres  of  wafle  land,  is  alto- 
gether, it  is  thought,  unequal  to  the  tafk  of  warding  off 
the  return  of  dearth,  or  to  keep  down  the  price  of  pro- 
Tifions  ;  owing  to  human  beings  increafing  in  a  much  greater 
proportion  thanfuch  additional  cultivation. 

It  is  alfo  faid,  that  Mr.  Claud  Scott,  the  moft  eminent 
corn  merchant  that  perhaps  ever  lived,  laid  an  account  be- 
fore a  committee  of  the  houfe  of  lords  early  in  the  year 
1797,  by  which  it  appeared,  that  for  three  years,  ending 
the  5th  of  January  in  that  year,  there  were  paid  to  foreign 
nations  for  grain  imported  into  this  kingdom  the  following 
fums;  namdy, 


In  1794*  was  paid 

1795.  ditto 

1 796.  ditto 

In  the  three  years  was  paid 
Average  annually 


£ 

1,983,855 

i>535>672 
3,926,484 

7,446,013 

2,482,004 


The  writer's  opinion  therefore,  he  fays,  perfe6^1y  accords 
with  the  language  of  lord  Carriagton,  who,  on  quitting  the 
chair  of  ^e  Bo^rd  of  Agciculture,  in  March  1803,  faid, 
**  if,  after  the  experience  of  more  than  20,000^000  iterling 


having  been  fent  to  foreign  countries  for  the  purchafe  of 
grain,  within  the  fhdrt  period  of  a  very  few  year^  the 
legidature  ftill  can  condemn  millions  of  acres,  which  are 
capable  of  every  kind  of  produce,,  to  remain  dreary  viraftet» 
I  can  impute  it  to  little  lefs  than  to  a  fpecies  of  infatuation.'* 

After  this  (tatement,  the  ingenious  writer  and  calculator 
attempts  to  eftimate  the  quantity  of  land  in  South  Britain, 
or  what  is  commonly  called  England  and  Wales,  which  it 
occupied  with  each  fort  of  field  crops  ;  the  probable  num- 
ber of  horfes  and  fheep,  which  are  kept  and  made  ufe  of; 
the  quantity  of  animal  food  ;  and  the  various  other  produfls 
of  the  foil  which  are  raifed,  together  with  the  weight  and 
value  of  wool ;  and  the  total  amount  of  all  forts  of  agri* 
cultural  produce. 

It  is  faid,  that  the  returns  then  lately  made  to  par- 
liament prove,  that  there  were  about  9,000,000  of  inha- 
bitants in  the  above  extent  of  South  Britain  ;  and  that  the 
beft  opinion  appears  to  be,  that  ail  thofe  who  eat  wheaten 
bread,  confume  annually  eight  Winchefter  bu(hels  of  wheat; 
which  include  puddings,  pies,  confectionary,  and  every 
other  application  of  wheat  in  the  article  of  food.  Tlua 
quantity  of  wheat  is  about  equivalent,  it  is  thought,  to 
the  average  net  produce  of  half  an  acre  of  land ;  that  is,  after 
deducting  feed,  lofs  by  vermin,  accidents,  5cc.  from  the  grofs 
produce,  the  remaining  net  quantify  U  [6  bufhels /«r  acre. 

That  thofe  perfons  who  eat  bread  made  from  fpring- 
corn  and  rye,  will  in  like  manner  require  the  net  produft  of 
half  an  acre ;  as  the  Hour  of  this  fort  of  grain  is  fo  much 
deficient  in  quantity,  weight,  and  nouriihment,  as  fully  to 
balance  the  greater  number  of  bufhels  per  acre  in  the  pro- 
duce :  therefore,  as  half  an  acre  fuppUes  bread  for  one  per- 
fon,  it  is  faid,  that 


I  ft.  Nine  million  inhabitants  confume  the  corn  which  grows  on  -        -        -        -         -- 

2dly,  Beer.^^A.  family  of  fix  perfons,  of  all  ages,  requires  24  bufhels  of  malt  annually ;  which,  at  the 

ufual  proportion  of  nine  to  eight,  is  rather  more  than  three  bufhels  and  a  half  of  barley  to  each  perfon ; 

but  as  there  are  many,  who  do  not  drink  malt  liquor  at  all,  this  would  be  too  large  an  allowance  for 

all  England  and  Wales :  therefore  it  may  be  eiiimated  at  three  bufhels  each,  which,  for  the  whole  f 

population,  is  27,000,000  bufheb,  or  393759OOO  quarters  of  barky ;  and  that,  at  the  average  crop  of  I 

three  quarters  ^r  acre,  after  allowing  four  for  feed,  &c.  is,  in  acrea  ...  J 

DiJtiUeriei. — In  tne  wliole  of  Great  Britain,  rather  upwards  of  500,000  quarters  of  barley  are,  it  iafaid,! 

ufed  in  this  maaufa6lory,  which,  divided  by  3',  reduces  them  into  165,000  acres;  from  that  number  > 

dedu6l  15,000  for  Scotland,  and  the  remainder  for  England  and  Wales  is  about  .  .  j 

Beer  and  fpirits  exported,  the  produce  of         ........... 

Starch,  hair-powder,  and  other  manufaflurcs     .-....-...- 

Com  confumed  by  oxen,  fheep,  hogs,  poultry,  rabbits,  &:c.  the  produce  of        -        -        -        -        - 

Horfes  confume,  it  is  faid,  corn  to  the  amount  of  the  produce  of  from  one  smd  a  half  to  three  acres 

each,  or  on  the  average  two  acres* 

Horfes. 

Arable  land  employs  about  one  horfe  to  every  15  acres,  which  on  15,000,0007 
" J 


Acrn. 
4,500,000 


1,125,000 


150,000 

70>ooo 
4O1O00 


acres. 


1,000,000 


Grafs  land  employs  one  horfe  to  every  100  acres,  which,  on  20,000,000,  is 

Number  of  horfes  ufed  in  agriculture  --.----- 
Horfes  kept  for  pleafure,  and  taxed,  -  -  -  -  -  *-  -- 
Foft-chaife  horfes,  mail-coach  horfes,  flage^coach  horfes,  hackney-coach  horfes,  7 

&c.  fuppofed  to  be  about  -...----  J 

Horfes  ufed  .in  waggons  and  carts,  in  mills,  canals,  and  navigable  rivers,  in ) 

caravans,  and  for  all  the  other  purpofes  of  draught,  not  before  defcribed      3 
Cavalry  of  all  the  various  defcriptions  ..-•... 


200,000 

200,000 
100,000 

240,000 

60yOOO 


I»200|00CI 


Number  of  horfes  not  ufed  in  agriculture  proper 
Total  number  of  horfes       -        •        •        • 


600,000 

1,800,000 


Carryforward 


3Z 


5,920,000 


SUPPLY. 


Atttt, 


Brought  forward        -        -        .        , 
Which,  at  two  acfet  each,  will  confume  the  produce  of  arable  land  --.... 

Land  cropped  with  turnips,  carrots,  parfnips,  cabbages,  and  potatoes,  coriander-feed  for  the  brewers  andl 
dmggilts,  canary-feeds  for  birds,  and  with  dyerS*,  phyfical  and  culinary  herbs  j  cultivated  by  the  V 

plough \ 

Clovers,  rye-grafs,  &c.  one  yearns  lay,  in  the  proportion  of  one-tenth  -         -        -        .        .  |  pooooo 

Fallow,  in  the  proportion  of  two-tenths        ------.-«..  t^^wi 


i»5oo,ooo 


The  confumption  of  the  country  requires,  in  aration, 

But  we  import  com,  proportionate  to  the  produce,  of  upwards  of 


3»OOQ»00Q 

i5,5zo,ooo 
520,000 


Which,   dedufted  from  the  foregoing  number,  leaves  the  quantity  of  arable  land  in   South  Britain,! 

rather  under  ---------.•--^,  |*i5iOOO,ooo 

'     t  This  efumate  would  feem  to  be  too  low  by  nearly  one-third  or  fourth,  or  probably  more.  . 


It  is  faid,  that  in  order  to  difcover  the  quantity  of  land 
cropped  with  each  fpecies  of  grain,  the  writer  adopts  the 
following  hypothecs,  founded  on  his  own  obfervations, 
made  in  moft  of  the  counties  in  England,  namely,  that,  in- 
cluding the  common  arable  fields,  fix-tenths  of  aU  the  arable 
land  in  South  Britain  is  cultivated  under  the  old  fyftem  of 
wheat,  fpring-corn,  fallow :  three-tenths  are  in  fomething 
like  the  rotation  of  wheat,  turnips,  fpring-corn,  clover ; 
and  the  remaining  one-tenth  ii  in  a  courfe  of  oats,  rootSi 
clover. 

Firft  poiition,  6-ioths  divided  by  3,  gives  us  for  7        ^ 
fallow  2,  wheat  2,  oats  and  beans  2,  together  J 

Second  pofition,  3-ioth8  divided  by  4,  fhews  us^ 
that  the  wheat  is  0.75,  the  barley  and  rye  0.75,  >       3 
the  roots  0.75,  and  the  clover  0.75,  together    J 

Third  pofition,  i-ioth  divided  by  3,,  produces! 
for  oats  and  beans  0.5,  roots  0.25,  and  clover  >       i 
0.25»  together  •  -  .       «     ^ 

General  proportion,  faUow  2,  wheat  2.75,  oats 
and  brais  2.5,  barley  and  rye  Q.75,  roots  i, 
clover  I,  together         •  .  • 

According  to  this  ftatement,  it  is  concluded  that  every 
10,000,000  acres  of  arable  land,  are  cropped  in  the  follow* 
ing  proportions ;  namely. 


} 


10 


Wheat      - 
Oats  and  beans 
Barley  and  rye 
Roots 
Clover 
Fallow      . 


Total 


Acrea.  • 

2,750,000 
2,500,000 
750,000 
Ii000,000 
1,000,000 
2,000,000 

10,000,000 


By  which  alfo  it  appears,  it  is  faid,  that  the  com^rops, 
including  beans,  are  in  the  proportion  of  fix  to  ten ;  the 
green  crops  in  that  of  two  to  ten  ;  and  the  fallow,  of  two 
to  ten. 

It  is  noticed,  that  having  before  (hewn,  that  ther«  is  at 
moft  15,000,000  acres  of  land  in  aration  in  South  Britain, 
it  is  only  neceflary  to  increafe  the  faid  numbers  one-half, 
and  the  produce  will  (hew,  that  the  foil  of  England  and 
Wales  is  annually  cropped  with  the  following  quantities  of 
each  kind  of  grain,  &c. :  thus, 

Aciea. 

^^9t 4,125,000 

Barley  and  rye       -        .        -        -        .  1,125,000 

Oats  and  beans      ......         39750,000 

Carry  forward        pipooiooo 


Brought  forward 
Clover,  rye-grafs,  &c.  one  7 

year's  lay        -  J 

Turnips  and  other  roots,)    ' 

as  aforeCaid,  -  j 
The  arable  land,  produc-'l 

ing  at  leaft  one  crop  > 

annually,  is  -  j 
Fallow,  as  aforefaid. 


Acres. 
9,000,000 

l»5OO,O00 
T,  ^00,000 

12,000,000 
3,000,000 


Acm. 


I5,000}OOC 


Together        ... 
Hop-grounds. ~^hi^  produce  of  the  two 

years  1772  and  1773,  was,  it  is  faid, 

nearly  8000  tons   annually;  therefore 

we  may  call  that  the  confumption  at 

that  period.  The  next  clearing  year  was 

1787,  being  a  period  of  14  years  ;  and 

the  average  produce  of  thefe  14  years 

was  8937^  tons,  and  there  never  was 

remembered  a  greater  fcarcity  than  at 

the  coming  in  of  the  growdi  of  1788  ; 

fo  that  the  confumption  from  Septem- 
ber  1774,    to  September  1788,   muft  ^    "»£'     J5iOO0 

have  increafed  firom  8000  tons  to  9875 

tons,  otherwife  the  average  produfi  of 

8937^  tons  could  not  have  been  con- 
fumed.     The  average  produ^  of   13 

years,  ending  with  tire  year  1800,  has 

been  9668   tons  \   therefore   the  con- 
fumption in  this  latter  period  muft  have 

decreafed  207  tons,  and  they  are  now 

much  more  on  the  decline,  as  drugs  are 

ufed  for  the  purpofe  ef  curing  beer,  in 

lieu  of  hops,        ... 
Nurfery  grounds  about  -        -         ^ 

Fruit  and  kitchen  gardens  cultivated  by  \ 


J 


lOiOOO 

50,000 


25^ 


the  fpade 

Pleafure-grounds,  the  drefied  and  unpro-  J 
fitable  parts  only ;  the  reft  being  either  f 
paitured  by  cattle,  or  mown  for  hay  |  f 
plantations,  belts,  and  clumps      .  ) 

Land  depaftured  by  cattle ;  lays  of  more' 
than  one  year;    meadow    of  natural 
grafles,  meadow  of  fown  graifes,  and  *    ^lOtOCQfi^ 
water-meadow  and  orchards  on  grafs-  | 
land,  which  includes  the  cider  counties  J 
This  quantity  of  grafs-laad,  it  is  faid,  in* 

eludes  parks,  paddocks,  andpkafure-grounds, 

whether  mown  for  hay,  or  grazed  by  cattle. 


Carryforward 
*  Thit  eftinute  would  Isem  to  be  a  good  dal  too 
high,  as  perhipf  «iit-tbird  or  foanb,  or  more. 


35,I3P>O0Q 


SUPPLY. 


Brought  forward    - 
Hcdge*row8f  copfes,  and  woods 
Ways,  waters,  and  yards,  the  fcttes  of  dtiesyl 
towns,  viliages,  and  other  buildings       -  J 

Cuitivaied  lami  in  England  and  Wales 
Commons  and  wafte  land  .        •        <>        . 

Total  in  England  and  Wales     .        -        - 

Horfe-food  equivalent  to  1,800,000  horfes,  7 
at  4  acres  each,  is  -        -        -  J 

Fallows  ------- 

Ways,  waters,  buildings,  &c.  -  .  • 
Flesuore-grounds  .  .  -  -  - 
Manufaf^ortes,  vermin,  damp,  muft,  &c.  - 
Nurfery-grounds  -  -  -  .  - 
Hedge-rows,  copfes,  woods  -  -  . 
Dniggifts'  phyfical  herbs,  roots,  kc- 


Commons 


Together 


Acrtt. 

35,120,000 

2,000,000 

1,980,000 


39,100,000 
7,816,000 

46,916,000 


7,200»000 

3,000,000 
1,980,000 
25,000 
80,000 
10,000 
2,000,000 
10,000 

14,305,000 

7,816,000 

22,121,000 


which  taken  from  46,016,000  acres,  the  quantity  of  land  in 
England  and  Wales,  leaves  24»795>ooo,  whereof  the  pro- 
duce is  confumed  by  human  beings,  in  the  proportion  of 
af*  acres  each.  By  attending  to  the  preceding  part  of  this 
account,  it  will  appear  that  it  is  divided  in  the  following 
proportions ;  namely,  for  bread,  half  an  acre ;  for  liquids, 
one-eighth  of  an  acre ;  for  animal  food,  near  two  acres ; 
and  for  roots,  greens,  and  fruit.  Sec.  one-eighth  of  an  acre. 

No  perfon  will,  it  is  fuppofed,  exped  any  of  thefe  Quan- 
tities to  be  mathematically  true,  or  correal,  particulany  as 
we  have  no  maps  of  Enfirland  that  can  be  depended  on,  for 
the  purpofe  of  afcertainmg  the  quantity  of  land,  not  even, 
perhaps,  nearer  than  eight  in  ten  of  the  a6tual  qukntity. 
This  fort  of  calculation  is  only  meant  *  to  fumifh  the  mind 
with  fome  general  ideas  refpefiing  Enj^land  and  Wales. 

Animal  Food, — There  are,  it  is  &d,  annually  fold  at 
Smithfield  market,  about  100,000  bullocks,  and  700,000 
iheep.  There  are  many  alfo  fold  at  feveral  of  the  towns 
and  large  villages  near  the  metropolis,  of  which  no 
account  is  taken,  perhaps  equal  to  the  fupply  of  South- 
wark,  and  all  the  places  out  of  this  county  that  lie  vrithin 
five  or  ten  miles  of  town  ;  confequently  the  inhabitants  of 
this  county  confume  nearly  as  much  animal  food  aS  is  fold  at 
Smithfield. 


Stone.  £ 

For  MuUUfexy  100,000  beafts,  at  100  ft.  of  8  lbs.  each,  is         -  io,ooo,ooo7  .  ^ 

joo,ooo  (hiep,  at  10  ft.  each,  is 7,000,000}  *^  ^'-  "  "  "  4i250,ooo 

launbs  2^,  calves  2|,  hogs  and  pig^  2,  tocether      -        .        .          7,000,000  at  6ir.  is  -  -  2,100,000 

Poultry,  game,  and  fi(b,  Aths ;  dairy, -rVths           ...          1,100,000  at  6/.  is  -  -  330,000 

Total        -        -        -        -        25,100,000  6,680,000 

which  divided  amongft  818,139  inhabitants,  is  30  ft.  5  lbs.  or  245  lbs.,  which  coft  upwards  of  8/.  31.  each  perfon. 

Stone. 

For  England  and  IVahs  1,000,000  bullocks,  at  90  ft.  each,  is-        - *-        90,000,000 

£ ,000,000  fheep,  at  9  ft.  each         .-..^.        -•.-...        81,000,000 
iambs  8>  calves  8,  fwine,  filh,  poultry,  game  and  dairy,  24 ;  together -        40,000,000 

*  Total        -        -    2ii,ooo,ogo 


which,  at  4/.  6d»  a  ftone  (offal  included  in  the  price,  but  not  pound,  and  produce  6,000,000/.  fterling.  That  themiUs  and 

in  the  weight),  amounts  to  47,450,000/.  fterling^tfumrai;  machinerv  employed  in  the  woollen  manufa&ory  are  fup- 

which  being  divided  among  9,000,000  of  inhabitants,   is  pofed  to  nave  coft  6,000,000/.  fterling^  and  the  manufaAuied 

23  ft.  3ilbs.  or  187^  lbs.)  and  being  priced  in  the  fame  goods  produced  from   the  wool  are    faid  to  be  worth 

manner,  amounts  to  5/.  5/.  5dL/0r  head,  the  Weat  nearly  to  18,000,000/.  whereof  are  exported  annually  to  the  amount 

3  lb.  10  oz.  per  week  for  each  perfon.  of  6,000,000/.     The  average  yield  of  each  (heep  is  taken 

Wool  and  Mutton. — It  is  ftated  that  it  was  given  in  evi-  to  be  a  fmall  fradion  more  uian  4  lbs.,  by  which  divide  the 

dence,  on  paifing  the  laft  wool  bill,  that  the  clip  of  Eng-  whole  quantity  of  wool,  and  it  will  (hew  that  we  have  of 

land  and  Wales  amounted  annually  to  about  600,000  paclu,  ftock  (heep  35,000,000.    It  is  apprehended  that  they  confift 

of  240 lbs.  each,  or  144,000,000  lbs.,  which  fell  at  iod.per  nearly  of 

i2>ooo,ooo  breeding-ewes,  which  bring  as  many  lambs.     The  former  are  killed  off  at  an  average  of  five  7  ^  ^,^^ 

years  old,  or  annuaUy -         J      *»400,ooo 

23,000,000  other  iheep,  which  are  killed  off  at  an  average  of  three  years,  or  annually    •        -        •        -       7,600,000 

35,000,000  Total  number  of  (heep.     Of  which  are  killed  annually     .•••---      10,000,000 

J^ambs  flaughtered 2;50Q»ooo 

Lambs  and  flieep  die  carrion  (principally  from  the  rot)  one  in  twenty-five  of  the  laft  two  numbers      500,000 

Yearly  increafe  and  decreafe  ....'..• 131000,000 

The  mutton,  taken  at  9  ft.  /rr  ftieep,  and  the  lambs  at  5  ft.  gives  loo^oooiooo  ft.  as  the  yearly  confumption. 

jtnmial 


SUPPLY. 


ihi  Agneubured 


Aent. 


1 29CK)0,ooo  of  arable  land  in  crop  anflually^  at  $/.  is 

35,000  of  hop-ground,  at  34/.  is--         -         ......         ... 

lOyOOO  of  mirferieS)  at  from  50/.  to  100/.  fay  at  only  50/.  is       -----        - 

50,000  of  garden-ground  cultivated  by  the  fpade  at  from  50/.  to  loo/.  fay  at  only  60/.  is 
25,000  of  unprofitable  pleafure-grodndSf  which  cofb  a  quarter  of  a  million  in  labour,  and  re- 
tum  nothing. 
90^000,000  of  graffl-land,  at  3/.  is         --.••..-... 
7,816,000  of  commons      ---...-...... 

2,000,000  of  woods,  copies,  and  hedge-rows,  at  i  or.  -        -        -        ..« 
1,9809000  of  ways,  water,  and  buildings,  nothing. 
3,«op,ooo  fallow. 


£ 

^)00O,00O 
I»I90>CX>0 

500,000 

3,000,000 


60,000,000  K 
1, 000,000  J 
1,000,000 


46,916,000  the  whole  quantity  of  land,  the  produce  of  which  is 

m 

Which  cofts  in  labour,  artificers,  and  horfe-keep 


Remains  net  increafe  in  value  on  the  produce  of  the  land  per  annum 


126,690,000 

56,690,000 

70,000,000 


Of  which,  it  is  faid,  the  landlords  take         -        -        -        -        -■-        -         .  42,000,000 

The  ftate,  in  taxes  and  tithes       --.......         -  13,000,000 

And  the  farmers  are  perfhitted  to  fhare  the  remaining     •«..-.  ij, 000,000 
which  is  all  they  receive  ii^  return  for  intereft  of  capital,  ikiU,  indullry,  and  attention, 

Acrw. 
*  It  U  noticed,  that  this  put  of  the  arcount  might  be  varied,  by  ftating  the  amount  of  animal  food  at    40,000,006 
The  wool,  at----------        6,000,000 

Tlie  tillloir,  ikln,  bonei,  ficc.         --------       1 0.000,000 

Fed  by  horfet,  &c.  ---------        5,000,000  * 


\  a7>274»5o<^ 


Hie  produce  of  animali  -  .  .  -  - 

It  is  noticed  in  conclufion  on  this,  that  if  the  manufac- 
turing and  commercial  parts  of  Great  Britain  were  to  be 
tried  by  this  rule,  namely,  of  fliaring  lefs  than  one-fourth 
part  of  their  real  gains,  as  appears  to  be  the  cafe  with  the 
agricubural  branch  t)f  the  community,  they  could  not  exift 
an  hour  under  what  they  would  term  fuch  fevere  oppreflion. 

Acrei. 
But  as  the   increafe  of  the  population  of") 
South  Britain,  fince  the  above  calculation 
was  made,  is  fuppofed  to  be  about  one  mil- 
lion, it  will  be  necefiary  to  add  a  tenth  to 
the  above  number  of  acres,  which  will 

S've  the  amount  which  is  required  for  the 
pply  and  confumption  of  the  prefent 
time,  and  which  makes  the  whole 

And  although  the  quantities  of  land  which 
are  taken  up  by  each  lort  of  crops ;  the  num- 
ber of  hories  and  (heep  Which  are  made  ufe  of 
and  kept,  or  the  amount  of  animal  food  and 
other  produAs  of  the  land,  and  wool-bearing 
animals,  with  the  whole  of  the  agricultural 
produce,  as  above,  of  the  other  different 
parts  of  the  kingdom,  known  under  the 
names  of  Scotland  and  Ireland,  cannot  be 
well  afcertained  and  calculated  for  want  of 
fufficient  grounds  and  data  to  proceed  upon, 
(though  they  may  probably  approach  thofe  of 
the  firii  part  or  divifion  in  fome  degree) ;  yet 
the  fupply.and  confumption  of  their  popu- 
lation may  be  {hewn,  when  eftimated  on  the 
fame  principles  as  the  above,  to  require  as 
below. 


6i,ooe,000  which  it  the  (ame  amonat  mbow* 


4»973»o^7 


Carry  forward        279^7495^00 


Acw. 

Brought  forward  27i274»J0° 

The  former  having,  it  is  fuppofed,  a  popu-^ 
lation  of  1,805,088,  wiU,  for  its  fupply  I 
and  fuppert,  ftand  in  need  of  about  the  j 
produce  of    -    '    -        -        -         -         J 

The  latter,  as  containing,  it  is  believed,  a  po-1 

pulation  of  about  5,500,000,  will  demand  I    ,^1^2(00 
for  their  fupply  and  confumption  the  pro-  |      ^ 
duce  of  -----         J 

Thefe  two  being  added  to  the  quantity  requi-  "" 

iite  for  the  fupply  and  confumption  of  the 
firft  part  of  the  kingdom,  will  give  the 
amount  of  the  acres  which  are  neceffary  for 
fupply ing  the  whole  of  the  population  of 
the  united  kingdom  with  this  fort  of  pro- 
duce, which  are     -         -        -         -         -     47»4^^** 

As,  however,  the  fupply  and  confumption  in  thefe  t«o 
lalt  cafes  may  be  fomewhat  lefs  abundant  than  in  ta 
other,  the  number  of  acres  here  ftated  may  perhaps  be  n- 
ther  too  large. 

The  number  of  cultivated  acres  of  land  neceffary  for  t» 
fupply,  fubfiftence,  and  fupport  of  the  population  of  tk 
united  kingdom  being  thus  extenfive,  every  endeavour  IhouW 
be  made  to  keep  up  with  it  as  much  as  polfible,  bv  the 
better  and  more  perfeft  culture  of  thofe  lands  which  are 
already  in  that  ftate,  and  by  promoting  the  enclofure  arw 
cultivation  of  thofe  in  the  condition  of  wafte,  as  by  thefe 
and  other  fuitable  means,  an  almoft  unlimited  iBcreafe" 
agricultural  produce  may  be  drawn  from  the  earth,  and  tbt 
nation    be  ultimately  rendered    independent    of  forflp 

fupply. 
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Sufflt'/  Pagi^i  in  Gatgraphyt  a  chimnel  of  the  South 
Pacific  ocean»  between  Sirius  ifland  and  Queen  Charlotte's 
iiland,  fo  named  by  Lieut.  Ball,  who  commanded  the 
Supply  ftore-(hip»  in  1790. 

SUPPORTED,  in  Heraldry^  a  term  applied  to  the 
uppermoft  quarter  of  a  fliield,  when  dividea  into  federal 
quarters ;  tbefe  feeming,  as  it  were,  fupported  or  fuftained 
by  thofe  below. 

The  chief  is  alfo  faid  to  be  fupported  when  it  is  of  two 
colours,  and  the  upper  colour  takes  up  two-thirds  of  it :  in 
this  cafe  it  is  fupported  by  the  colour  underneath. 

SUPPORTERS,  figures  ftahding  oa  the  fcroll,  and 
placed  by  the  fide  of  the  efcutcheon,  and  feeming  tofuppori 
or  hold  up  the  fame. 

Supporters  are,  chiefly,  fieures  of  beafts  :  figrures  of  hu-> 
man  creatures,  nfed  for  the  bke  purpofe,  are  more  properly 
called  tenants. 

Some  make  another  difference  between  tenant  ^nd/up" 
porters  when  the  (hield  is  borne  by  a  fingle  animal,  it  is 
called  tenant;  when  by  two,  they  are  called yir^r^^rx. 

The  figures  of  things  inanimate,  fometimes  placed  afide 
of  efcutcheons,  but  not  touching  or  feeming  to  bear  them, 
thoueh  fometimes  called  fupporters,  are  more  properly 
called  cotifes. 

Supporters  have  formerly  been  taken  from  fuch  animals  as 
are  borne  in  the  fhieids;  and  fometimes  thej  have  been 
chofen  as  bearing  fome  allufion  to  the  names  of  thofe  Whofe 
arms  they  are  made  to  f^ipport.  F.  Meneftrier  traces  their 
origin  to  the  ancient  tournaments,  in  which  the  knights 
caufed  their  fiiields  to  be  carried  by  fervants  or  pages  under 
the  difguife  of  lions,  bears,  griffins,  blackamoors,  who  alfo 
held  and  guarded  the  efcutcheons,  which  the  knigrhts  were 
obliged  to  expofe  to  public  view  fome  time  before  the  lifts 
were  opened.  But  fir  G.  Mackenzie  fays,  that  the  firft 
origin  and  ufe  of  them  are  derived  from  the  cuftom  of 
leading  fuch  as  are  invefted  with  any  great  honour,  to  the 
prince  who  confers  it,  and  of  his  being  fupported  bv  two  of 
the  quality,  when  he  receives  the  fymbols  of  fuch  honour  : 
and  in  remembrance  of  that  folemnity,  his  arms  were  after- 
wards fupported  by  any  two  creatures  which  he  choofes; 

The  fupporters  of  the  Englifh  arnks  are  a  lion,  and  an 
unicorn ;  fome  of  the  former  kings  have  had  a  leopard,  and 
m  unicorn  ;  others,  gryphons  ;  others,  eagles.    See  Arms. 

The  fupporters  of  the  French  arms  are  angrels  ;  which  are 
faid  to  have  been  firft  introduced  by  Philip  VI.,  his  device 
being  an  angel  overthrowing  a  dragon  ;  the  dragon  being,  at 
that  time,  the  device  of  the  kings  of  Enorland. 

Thofe  of  the  prince  of  Monaco  are  Augruftine  monks  ; 
thofe  of  the  hmi\j  of  the  Urfini,  bears  ;  in  allufion  to  their 
names. 

In  England,  fupporters  are  the  prerogrative,  firft,  of  thofe 
called  nobiles  majores,  vis.  dukes,  marquiiTes,  earls,  vif- 
counts,  and  barons ;  fecondly,  of  all  knights  of  the  garter, 
though  they  (hould  be  under  the  degree  of  barons ;  thirdly, 
of  knights  of  the  Bath,  who  both  receive  on  their  creation 
a  grant  of  fupporters  :  and  laftly,  of  fuch  knights  as  the 
king  chufes  to  beftow  this  honour  upon.  Supporters  are 
not  hereditary,  except  to  the  elder  branches  of  fome  knights 
of  the  garter,  whofe  anceftors  had  this  honour  granted 
them  ;  and  to  the  eldeft  fons  of  peers  above  the  degree  of  a 
baron,  who  bear  their  father's  arms  and  fupporters,  with  a 
label,  &c.     See  Growk. 

The  Germans  permit  none  but  princes  and  noblemen  of 
rank  to  bear  them  :  among  the  French,  the  ufe  of  them  is 
more  promifcuous. 

SvppoRTEiis,  in  Ship^BiuI£ngf  are  the  knees  placed  under 
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the  catheada,  for  their  fecurity  and  fupport.  They  formerly 
partook  of  the  curve  of  the  middle  rail  of  the  head,  but 
lately  the  arm  at  the  fide  ftands  plumb,  or  perpendicular. 

SUPPOSITI  Medium.    See  Medium. 

SUPPOSITION,  in  Arithmetie.     See  Position. 

Supposition,  in  Mufic.  Rouffeau  fays  very  truly,  that 
this  technical  term  has  two  diftinA  fenfes :  the  firft  is  when 
many  notes  afcend  or  defcend  diatonically  in  one  part  to  a 
fingle  note  in  another.  At  fuch  time,  thefe  diatonic  notes 
cannot  be  all  in  harmony,  nor  belong  to  the  fame  chord. 
Some  are,  therefore,  difregarded  in  the  harmony ;  and  thefe 
are  what  go  under  the  title  of  notes  by  fuppofition.  (See 
Passing  Notes,  where  the  article  is  confined  to  melody, 
and  chiefly  drawn  from  Dr.  Pepufch.)  But  in  the  fecond 
ufe  of  the  word  fuppofition  by  the  French  in  Roufleau's 
article,  the  word  is  applied  to  harmony  ;  where  he  tells  us, 
that  chords  are  faid  to  be  by  fuppofition,  when  the  con* 
tinued  bafe  or  violoncello  adks  as  a  treble,  and  plays  notes 
above  or  below  the  fundamental  bafe.  The  daifonancea  in 
chords  by  fuppofition  oueht  to  be  prepared  by  fyncopet, 
or  driving  notes,  and  refoTved  in  defcending  diatonically  on 
a  concord ;  and,  in  this  fenfe,-  chords  by  fuppofition  may 
pafs  for  pure  fufpenfions.     See  Suspension. 

There  are  other  kinds  of  chords  by  fuppofition ;  all 
chords  of  the  7th. — We  do  not  very  well  nnderftand  the 
combinations  which  Rouffeau  has  given  for  chords  by  fitp- 
pofition^  nor  will  Englifii  readers  underftand  the  Frencb 
technical  language  in  which  he  explains  thefe  chords. 

What  we  underftand  to  be  chords  by  fuppofition,  are 
chords  played  by  anticipation  to  the  firft  of  two  notes^  in- 
flead  of  the  fecond,  or  to  a  kind  of  appoggiatura. 

Chords  by  fuppofition,  therefore,  in  Rouffeau,  in  the 
Snpplement  to  the  folio  Encyclop^ie,  and  in  Dr.  Pte-. 
pufcVs  7ths,    prepared    and    refolved   in  the  bafe,    are 

nothing  more  than  chords  of  the  \  and  4,  though  fo  much 

parade  and  pains  have  been  beftowed  in  explaining  'them. 
They  are  played  to  appoggiaturas  in  large  notes  of  the 
baflb  continuo,  or  violoncello  bafe,  made  a  treble  part, 
while  the  fundamental  bafe  is  ftationary. 

SUPPOSITITIOUS  Births.     See  Bastards. 

SUPPOSITORY,  a  preparation  of  fait,  honey,  &c. 
which  is  introduced  into  the  redum,  in  order  to  procure 
ftools.  Medicinal  compofitions  are  alfo  thus  applied,  with 
a  view  of  a^ing  upon  local  difeafes  of  the  bowels. 

SUPPRESSION,  formed  from  >3,  wApremoj  /, 
under,  in  Law,  the  eltin6lion  or  annihilation  of  ao  oi 
right,  rent,  or  the  like. 

Suppression,  in  Grammar,  denotes  an  omiffion  of  cer- 
tain words  in  a  fentence,  whidi  yet  are  necefiary  to  a  full 
and  perfed  conftru6lion.  As,  **  I  come  from  my  father's  |'' 
that  is,  <<  from  my  father's  houfe. 

Suppreffion  is  a  figure  of  fpeech  very  frequent  in  our 
language ;  chiefly  ufed  for  brevity  and  elegance.  Some 
rules  relating  to  it  are  as  follow  : 

1.  Whenever  a  word  comes  to  be  repeated  in  a  fentence 
oftener  than  once,  it  is  to  be  fuppreffed.  Thus  we  fay, 
«  This  is  my  mailer's  horfe ;"  not,  "  This  horfe  is  my 
mafter's  horfe.*' 

2.  Words  that  are  neceffarily  implied  may  be  fuppreffed. 
And^  ^.  All  words  that  ufe  and  cuftom  fupprefs  in  other 

languages,  are  to  be  fupprefl'ed  in  Englifli ;  unlefs  there  be 
particular  reafons  to  the  contrary. 

Suppression,  in  Me^dne,  is  applied  to  the  humours 
that  are  retained  in  the  body  by  fome  obftru£Uon  or  ftop- 
page  of  the  ufual  outlet. 

We 
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We  bjf  a  fuppreffion  of  urine,  of  the  menttSf  Src«  See 
Ischuria,  Urine»  Menses,  &c. 

Suppression  of  Urine,  There  are  commemorated  in  the 
Philofophical  TranfafHons  three  cafes  of  an  a6bual  and  total 
fuppremon  of  urine,  fuppofed  to  proceed  from  a  ftone 
lodged  in  the  neck  of  the  bladder ;  but  in  all  which,  on 
introducing  the  catheter,  it  was  found  that  there  was 
no  ftone  there,  nor  any  urine  in  the  bladder.  In  all  thefe 
cafes  the  fame  remedy  was  ufed ;  that  is,  a  great  quantity 
of  acid  diluted  largely  with  water ;  and  in  confequence  of 
this,  the  urinary  iecretion  was  immediately  reftored,  and 
the  patient  foon  voided  it  in  a  proper  manner,  and  was 
reftored  to  health  without  any  farther  ufe  of  medicines. 
Philof.  Tranf.  N°  253. 

A  fuppreffion  of  urine  fometimes  happens  to  women  with 
child,  by  the  womb  falling  down,  and  prefling  on  the 
urethra. 

It  it  alfo  occafioned  by  an  inflammation  of  the  bladder, 
a  [welling  of  the  hacmorrnoidal  veins,  hard  faeces  lodged  in 
the  Te6\um,  a  ftone  in  the  bladder,  excrefcences  in  the 
urinary  paffages,  a  palfy  of  the  bladder,  hyfteric  aftef^ions, 
&G.  ■  each  of  which  cafes  fequires  a  particular  treatment. 
It  may  be  obferved,  in  general,  that  in  all  of  them,  mild  and 
gentle  applications  are  the  fafeft ;  as  ftrong  diuretic  medi- 
cines, or  thinss  of  an  irritating  nature,  generally  increafie 
the  danger.     See  Ritention  of  Urine. 

Suppression,  Fire  of  in  Chemifiry.     See  Fire. 
SUPPURATION,  in  Surgery^  denotes  the  procefs  by 
which  purulent  matter  is  formed  in  cafes  of  abfoeifes,  ulcers, 
wounds,  &c. 

When,  notwithftanding  the  means  ufually  employed  for 
the  relief  of  inflammation,  this  affe^ion  becomes  attended 
with  more  fevere  pain,  a  much  harder  tumefa&ion,  and  a 
conical  prominence  in  its  centre,  fuppuration  is  likely  to 
enfue.  When  the  patient  is  feized  with  reiterated  (hiver- 
ings ;  when  the  fever,  and  all  the  fymptoms  of  inflammation, 
fuddenly  ceafe,  without  any  perceptible  reafon ;  when  the 
patient  ei^periences  a  heavy,  cold,  dull  uneafinefs,  inftead 
of  acute  pain  in  the  part  aneAed ;  when  the  moft  elevated 
part  of  the  tumour  appears  foft  and  white,  while  the  reft 
has  its  rednefs  increaled ;  and  when,  at  the  fame  time,  the 
furgeon  can  feel  the  fluctuation  t£  a  fluid ;  matter  is  un« 
doubtedly  already  formed. 

We  ihall  not  here  dwell  upon  the  fymptoms  which  attend 
fuppuration,  as  they  are  conlidered  in  other  furgical  articles 
of  this  dictionary.     See  Abscess,  &c. 

With  refpeCi  to  the  theory  of  fuppuration,  it  may  be 
obferved,  that  the  expofurc  of  the  internal  furfaces  and 
ftruCkure  of  the  body,  continued  for  a  certain  time,  necef- 
farily  occaflons  fuppuration.  Here  the  influence  of  the  air 
is  not  the  caufe ;  for,  were  a  wound  to  be  made  into  a 
cavity  naturally  clofed,  pu8  would  be  formed  after  a  certain 
time,,  even  in  a  vacuum.  When  matter  forms  in  circum- 
fcribed  cavities,  without  a  wound,  the  air  cannot  be  fuf- 
peCted  as  a  caufe  ;  nor  does  the  air,  in  emphyfematous  cafes, 
excite  fuppuration.  The  fympathetio  lever,  attendant  on 
inflammation,  has  been  confidered  an  eflential  ftep  to  fup- 
puration ;  but  with  little  foundation.  Is  there  not  a  regular 
fecretion  of  pus  from  the  moft  indolent  ulcers  ?  Is  there 
not  the  fame  procefs  on  every  bliftered  furface  ?  In  fuch 
cafes,  is  there  not  oftentimes  a  total  abfence  of  fever  ? 

That  dead  animal  matter  cannot  be  converted  into  pus*  is 
proved  by  floughs  of  the  cellular  membrane,  tendons,  fafciz, 
&c.  remaining  unchanged  a  confiderable  time  in  abfceiTes, 
and  by  dead  bone  lying  unaltered  in  pus  for  many  months. 
Whatever  diminution  of  thefe  fubftances  may  happen  under 
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fttch  circumftances,  occurs  only  on  that  fide  wUdi  u  neit 
to  the  liviaig  folids ;  and  it  can  be  fatiifadorily  sccovated 
fbi"  on  the  principle  of  abforption. 

The  idea,  that  fermentation  contributes  to  the  fbnnitkm 
of  pus,  is  quite  deftitute  of  foundation.  The  difcharge  of 
pus  from  fecreting  furfaces,  without  any  lois  of  fubttimce; 
the  ftationary  ftate  of  many  abfcefies;  the  backwardoeii 
of  matter  to  become  putrid,  while  unexpo£ed  to  the  air} 
fuificiently  evince  that  no  fermentiog  power  is  prefent. 

'  The  opinion,  that  extravafated  blood  may  in  time  change 
into  pus,  is  equally  errone6us. 

When  fuppuration  is  about  to  take  place  in  the  odlnlar 
fubftance,  or  membranes  of  circumfcribed  cavities,  the 
veffels  alter  their  mode  of  a6Uon,  fo  as  to  fecrete  pus.  Tins 
change  happens  gradually.  Hence,  pus  and  coagulating 
lymph  are  often  found  blended  together  in  the  fame  ah* 
fcefs. 

The  fa£^,  that  pus  may  be  formed  without  a  breach  b 
the  folids,  or  difFolution  of  parts,  was  firft  noticed  by  tlie 
celebrated  Dr.  William  Hunter,  in  the  year  174901 1750. 
The  circumftance  was  remarked  in  the  difiedion  of  a  ful^i 
who  died  of  empyema.  M.  Quefnay  has  alfo  inferted»  is 
the  Memoirs  of  the  French  Academy  of  Surgery,  a  cdci 
which  fell  under  the  obfervation  of  M.  Peyroaiet  in  wliidi 
there  was  a  very  copious  fuppumtion  of  the  braio.  The 
patient  died,  and  the  head  was  examined.  The  proportioi 
of  brain  wanting  was  fo  trivial,  compared  with  the  quantity 
of  pus  which  had  been  produced,  that  Peyronie  janly  cos- 
eluded,  that  ^e  matter  had  not  been  formed  from  the  ix^ 
but  from  the  fluids  of  the  part.  See  Remarqoet  fsr  b 
Plaies  du  Cerveau,  tom.  ii.  p.  163,  edit,  in  lamo. 

The  modern  do£krine  of  fuppuration  is,  that  the  pus  is 
feparated  from  the  blood  by  the  inexplicable  operatioo  of 
the  feceming  arteries,  juft  as  ordinary  fecretion  takei  pl^; 
and  that  the  peculiar  mode  of  adion  in  the  arteries  is  the 
reafon  why  pus.  (hould  be  feparated  from  the  circulatioot 
rather  than  coagulating  lymph,  mucus,  &c.  It  is  further 
believed,  that  the  folids  never  fuffer  any  diflblution,  fou 
to  enter  into  the  compofition  of  pus ;  but  that  the  der 
ciency,  frequently  apparent  in  them,  arifes  from  abforptioo. 
The  arteries,  in  producing  pus,  a  fluid  fo  diffimilar  to 
blood,  and  of  wmch  at  leaft  it  mnft  be  confidered  as  aae* 
combmation,  feem  to  aflume  all  the  power  of  glandnhr 
fecretion.  Cooper's  Firft  Lines  of  Surgery,  chap.  3« 
3d  edit. 

SUPPURATIVES,  or  Suppurating  MeSauh^ 
ripeners,  or  medicines  that  promote  fuppuration. 

Suppuratives  are  all  hot ;  by  which  means,  increaiing  tk 
warmth  of  the  part,  they  refolve  the  humour  into  a  pus- 
Such  are  mallows,  melilot,  lily-root8»  diachylon,  p^^7« 
figs,  aromatic  gums,  meals,  &c. 
SUPPUTATION.    See  Computation. 
SUPRA,  in  MuJU.    See  £pi  and  Hypeb.  , 

SUPRACOSTALES,  in  Jnatomj,  the  Icvatorei  erf- 
tarum  mufcles.     See  Intercostal  Mufckt.  , 

SUPRADECOMPOSITE,  in  Botany  and  T/yrf 
Ph^ology^  is  a  terra  applied  to  a  leaf,  or  a  panicle,  «»«* 
is  more  than  tynce  compounded  or  fubdivided.  See  LsAfi 
Inplorescsnce,  and  Panicula.  _. 

SUPRALAPSARIANS,  in  Theologyi  perfons  wto 
hold  that  God,  without  any  regard  to  tlie  good  or  ew 
works  of  men,  has  refolved,  by  an  eternal  decreet  f^ 
lapfttMi  antecedently  to  any  knowledge  of  the  fall  of  AM 
and  independentlr.  of  it,  to  fave  fome,  and  damn  otbersj 
or,  in  other  words,  that  God  intended  to  glorify  ^*  J."*? 

ion  of  fomcf  as  well  as  bis  ffl«f9^.**r* 

falTStw* 
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falTatioii  of  others;  and  for' that  purpofe  decreed  that 
Adam  fhould  neceflarily  fall^  and  by  that  fall  bring  him- 
felf,  and  all  hi&  ofTspring,  into  a  ftate  of  everlaftiog  con- 
demnation. 

Thefe  are  alfo  called  anteUpfaries  $  and  are  oppofed  to 
fublapfaries  and  infralapfaries. 

According  to  the  SupralapfarianSy  the  objef^  of  predefti- 
nation  is  bemo  creMlis  tf  labiiss;  and,  according  to  the 
Sublapfarians  and  Infralapfarians^  homo  crcatus  &f  lapfiu. 

SUPRASCAPULARY,  in  Anatomy^  a  name  applied 
to  fome  parts  about  the  fcapula^  vis.  to  a  notch  in  the 
upper  edflre  of  the  bone^  and  to  a  nerve  and  artery  which  go 
through  It. 

SUPRA SLy  in  Geography^  a  town  of  Lithuania;  21 
miles  S.  of  Grodno. 

SUPRASPINATUS,  (fur-^pineux,  fus-fpini-fcapulo- 
trochit^rien,)  in  Anatomy y  a  mufde  of  an  elongated  trian- 

Sular  figure,  iituated  at  the  upper  and  back  part  of  tlie 
koulder,  where  it  fills  the  fuprafptnal  foffa,  extending  from 
the  bafis  of  the  fcapula  to  the  great  tubercle  of  the  humerus. 
Its  outer  or  poftenor  furface  is  covered  by  a  thin  aponeu- 
rofiay  which  is  extended  from  the  fpine  of  the  fcapula  to  its 
fuperior  cofka ;  by  the  trapezius,  from  which  it  is  Separated 
by  copious  cellular  tilFue ;  and  externally  by  the  deltoid, 
the  acromion,  and  the  triangular  ligament,  ftretched  between 
the  acromion  and  the  coracoid  procefs.  The  anterior  or 
ianer  furface  covers  the  dorfum  of  the  fcapula,  having  its 
fibres  attached  to  the  poilerior  two-thirds,  and  feparated 
from  the  anterior  third  by  the  fuprafcapular  nerve  and 
▼eflels.  Beyond  the  fcapula  it  covers  the  orbicular  ligament 
of  the  humerus,  adhering  to  it  very  flrongly.  The  fuperior 
edge  is  attached  to  the  upper  mar^  of  the  fcapula,  and 
projeds  a  little  beyond  it.  The  mferior  is  fixed  to  the 
upper  flat  furface  of  the  fpine ;  beyond  which  eminence  it 
is  parallel  to  the  fuperior  margin  of  the  infrafpinatus.  The 
bafis  of  the  triangle  defcribea  by  the  fuprafpinatus  is  at- 
tached to  the  bails  fcapulc,  from  the  commencement  of  the 
fpine  to  the  fuperior  anffle.  From  that  point  the  mufcle 
audvances  towards  the  ihoulder-joint,  becoming  gradually, 
narrower :  it  then  goes  under  the  arch  formed  by  the  acro- 
mion and  clavicle,  bends  a  little  downwards  over  the  head 
•f  the  humerus,  and  is  attached,  by  iu  anterior  extremity, 
to  the  front  of  the  great  tubercle  of  that  bone.  This  at- 
tachment takes  place  by  means  of  a  tendon  dofely  united 
to  that  of  the  infrafpinatus :  it  is  firft  narrow  and  thick, 
and  then  expands  into  an  aponeurofis,  which  penetrates  into 
the  mufcle,  receiving  the  flefhy  fibres  in  all  directions :  fome 
of  thefe  come  from  the  aponeurofis,  which  covers  the 
mufcle.  It  aififts  the  deltoid  in  elevating  the  humerus ;  but 
4:annot  z6i  with  much  e&€k,  becaufe  its  infertion  is  fo  near 
ihe  centre  of  motion. 

SUPREMACY,  in  the  EngUfi  PoUtu  the  fuperiority 
4>r  fovereignty  of  the  king  over  the  church,  as  well  as 
dftate,  of  England,  of  whidi  he  is  eltablifhed  head.  See 
Xing. 

The  king's  fupremacy  was  firfb  eftablifhed,  or,  as  others 
fay,  recovered,  by  king  Henry  VIII.  in  1534*  after  break- 
ing with  the  pope.  Stat.  24  Hen.  VIII.  c.  12.  25  Hen. 
VIII.  c.  21.  26  Hen.  VIII.  c.  i.  35  Hen.  VIII.  c.  3. 
1  Ed.VI.  c«  12.  I  Eliz.  C.I.  It  is  fince  confirmed  by 
feveral  canons,  as  well  as  by  the  articles  of  the  church  of 
JEngland  %  and  is  pafled  into  an  oath,  which  is  required  as 
a  neceffary  qualification  for  all  offices  and  employments, 
both  in  church  and  tiate,  from  perfons  to  be  ordained,  from 
the  members  of  both  houfcs  of  parliament,  &c.  See  Oath 
and  Coronation  Oath. 

This  oath,  as  finally  eftablifiied  by  1  W.  c.  8.  is  as 
Vol.  XXXIV. 
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follows :  *<  ly  A.  B.  do  fwear,  that  I  do  firom  my  heart 
abhor,  dete|l,  and  abjure,  as  impious  and  heretical,  that 
damnable  do6irine  and  pofition,  that  princes  excommuni- 
cated or  deprived  by  the  pope,  or  any  authority  of  the  fee 
of  Rome,  may  be  depofed  or  murdered  by  their  fubje^s,  ^  ' 
or  any  other  whatfoever.  And  I  do  declare,  that  no  foreign 
prince,  perfon,  prelate,  ftate,  or  potentate,  hath  or  ought 
to  have  any  jurifdidion,  power,  fuperiority,  pre-eminence, 
or  authority,  ecclefiafiical  or  fpiritual,  within  this  realm. 
So  help  me  God."  By  ftat.  5  Eliz.  c.  i.  to  refufe  the 
oath  of  fupremacy  will  incur  the  pains  oi prsmunire;  which, 
fee.  By  the  31  Geo.  III.  c.  32.  no  perlon  (hall  be  fum- 
moned  to  take  the  oath  of  fupremacy,  or  be  profecuted  for 
not  obeying  fuch  fummons ;  but  Roman  Catholics,  in  order 
to  enjoy  the  benefits  of  that  ad,  apd  to  take  the  oath  pre- 
fcnbed  by  it.     See  Papists,  Popery,  and  Tolkration. 

This  right  of  fupremacy  confifts  chiefly  in  the  following 
articles  :  i.  That  the  archbiihops  of  either  province  cannot 
fummon  the  bifhops  and  clergy  to  convocation,  or  enad  any 
canons,  without  the  king's  exprefs  confent,  by  25  Hen.  VIII. 
c.  19.  whereas,  before  that  ad,  the  convocation  was  often 
called,  and  laws  made  by  it  for  governing  the  church, 
without  any  authority  from  the  crown. 

2.  In  that  there  lies  now  an  Appeal  from  the  archbi(hop 
to  the  kinff  in  chancery  ;  and,  on  fuch  an  appeal,  a  com- 
miffion,  MoSex  the  feal,  is  to  be  direded  to  certain  perfons^ 
of  which  conunonly  half  are  laymen,  and  half  clergymen^ 
which  is  called  the  Court  of  Delegates f  (which  fee,) 
and  which  finally  determine  all  ecdefiafiical  caufes,  by 
25  Hen.  VIII.  c.  19.  though  fometimes  a  review  is  granted. 
Before  this  ftatute,  the  appeal  from  the  archbifhop's  court 
lay  to  the  pope  only* 

3*  The  king  can  grant  commiffions  for  vifiting  fuck 
places  as  are  exempt  from  the  jurifdi6Uon  of  biihops,  or 
archbiihops ;  and  appeals  lie  from  thence  to  the  kmg  in 
chancery  :  whereas  before  25  Hen.  VIII.  the  pope  only 
could  vifit  them,  and  receive  appeals  from  thofe  courts. 

4.  Perfons  in  holy  orders  are  not,  as  formerly,  exempt 
horn  the  king's  temporal  laws,  any  more  than  laymen. 

5.  The  bffliops  and  clergy  do  not  fwear,  or  pay  any 
obedience  to  the  pope  $  but  muft  take  the  oaths  oi  alle- 
giance and  fupremacy  to  the  king. 

SUPREME  Pkar,  a  name  given  by  the  gardeners  to  4 
fmall  pear,  called  alfo  by  fome  the  EttU  mxjk  pear.  It  is 
of  a  roundlfii  fiiape,  and  is  ufually  produced  m  dufters  | 
the  fbdk  is  fhort,  and  when  it  is  ripe,  the  fldn  is  yellow  ; 
the  juice  is  fomewhat  mufky*  If  it  be  not  fuffered  to  hang 
till  too  ripe,  it  is  an  excellent  pear.  It  ripens  in  the 
beginning  of  July,  and  continues  but  a  few  days.  The 
French  call  it  kpetk  wiufcat* 

SUR,  or  S0UR9  in  Gecgn^t  a  town  or  rathe^  village  of 
Syria,  in  the  pachalic  of  Saide  or  of  Acre  ;  for  the  ancient 
ftate  of  which,  fee  Tyre.     In  this  name,  fays  Volney,  we 
recognize  that  of  Tyre,  whicli  we  receive  from  the  Latins  ; 
but  if  we  recolle6l  that  the  jr  was  formerly  pronounced  011, 
and  obferve,  that  the  Latins  have  fubflituted  the  I  for  the 
Q  of  the  Greek,  and  that  the  6  had  the  found  of  the  £nffli& 
th,  in  the  word  tUnif  we  (hall  be  lef s  furprifed  at  the;  altrt- 
ation.  .  This  has  not  happened  amone  the  OricntalSf  wuo 
have  always  called  this  place  «  Tfour'°  and  "  Sour. 


Sour 
fliore 


ir  is  fituated  on  apeninfula,  which  proiefts  """^^^j^^ 
more  into  the  fea,  in  the  form  of  a  mallet  with  an  *^^T.-     v^U 
This  head  is  a  folid  rock,  covered  with  a  t">^^,  ^^^T5^ed 
earth,  which  forms  a  fmall  plain  of  about  eight  »^",  .  r^ 
paces  long,  by  four  hundred  broad.     The  ifthmus.   ^^^^ 
joins  this  plain  to  the  continent,  is  of  pure  fea-wi<»*      c  ^y^ 
difierepce  of  foil  tenders  the  ancient  inf\ihr  ftate   ^  ^^^^ 
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pbioy  before  Alexinder  joined  it  to  the  Aore  by  a  mole, 
rerr  manifeft,  fince  it  is  plain  that  the  fea^  by  covering  this 
mole  tnth  fand,  has  enlareed  it  by  fuccefliTe  accumulations^ 
and  formed  the  prefent  ifthmus.  The  village  of  Sour  is 
fitaated  at  the  junftion  of  this  ifthmus  with  the  ancient 
iilandy  of  which  it  does  not  cover  above  one-third.  The 
point  to  the  north  is  occupied  by  a  bafon,  which  was  a  port 
evidently  formed  by  art,  but  is  at  prefent  fo  choaked  up 
that  children  pafs  it  without  being  wet  above  the  middle. 
The  opening  at  the  point  is  defended  by  two  towersi  oppo- 
fite  each  other,  between  which  formerly  pafled  a  chain  fifty 
or  Gzty  feet  long,  to  fhut  the  harbour.  From  thefe  towers 
began  a  line  of  walls,  which,  after  furrounding  the  bafon, 
e^clofed  the  whole  iiland :  but  at  prefent  we  can  only 
follow  their  traces  by  the  foundations  which  run  along  the 
fliorci  except  in  the  vicinity  of  the  port,  where  the  Motoualts 
made  fome  repairs  twenty  years  ago,  but  thefe  are  again 
fallen  to  decay. 

Further  on  in  the  fea,  to  the  north-welt  of  the  point, 
at  the  diftance  of  about  three  hundred^aces,  is  a  ridge 
of  rocks,  which  rife  to  the  furface  of  the  water.  The  fpace 
which  feparates  them  from  the  main  land  in  front,  forms 
a  fort  of  road,  where  veiTels  may  anchor  with  more  fafety 
than  at  Saide ;  they  are  not,  however,  iree  from  danger, 
for  they  are  expofed  to  the  north-weft  winds,  and  the 
bottom  injures  the  cables.  That  part  of  the  ifland  which 
lies  between  the  village  and  the  fea,  that  is,  the  weftern  fide, 
IS  open  ;  and  this  fipround  the  inhabitants  have  laid  out  in 
gardens ;  but  fuch  ts  their  floth,  that  they  contain  far  more 
weeds  than  ufeful  plants.  The  fouth  hde  is  fandy,  and 
more  covered  with  rubbifti.  The  whole  village  contains 
only  fifty  or  fixty  poor  families,  which  live  but  indifferently 
on  the  produce  of  their  little  grounds,  and  a  trifling  fifhery* 
l^e  houfes  they  occupy  are  no  longer,  as  in  the  time  of 
Strabo,  edifices  of  three  or  four  ftories  high,  but  wretched 
hntr,  ready  to  crumble  to  pieces.  Formerly  they  were 
defencelefs  towards  the  land,  but  the  Motou^lis,  who  pof- 
feffed  themfelves  of  this  place  in  1766,  enclofed  it  with  a 
wall  of  twenty  feet  height,  which  ftill  fubfiftis.  The  moft 
remarkable  building  is  a  ruin  at  the  fouth-eaft  comer. 
This  was  a  Chriftian  church,  built  probably  by  the  Cm- 
faders ;  a  part  of  the  choir  only  is  remaining :  clofe  to 
which,,  amid  heaps  of  ftones,  lie  two  beautiful  columns, 
with  fhafts  of  red  granite,  of  a  kind  unknown  in  Syria. 
Djezzar,  who  has  ftripped  all  this  country  to  ornament  his 
mofque  at  Adt^,  wifhed  to-  carry  them  away,  but  his  engi* 
fleers  were  not  able  even  to'  move  them. 

Leaving  the  village,  on  the  fide  of  the  ifthmus,  at  a  hun<* 
dred  paces  from  the  gate,  we  come  to  a  ruined  tower,  in 
which  is  a  well,  where  the  women  go  to  fetch  water.  This 
well  is  fifteen  or  fix  teen  feet  deep  ;  but  the  depth  of  the 
water  is  not  more  than  two  or  three  feet.  Better  water  is 
not  to  be  found  -  upon  the  coaft.  From  fome  unknown 
caufe,  it  becomes  troubled  in  September,  and  continues 
fome  days  full  of  a  reddifti  clay.  This  feafon  is  obferved 
as  a  kind  of  feftival  by  the  inhabitants,  who  then  come  in 
crowds  to  the  well,  and  pour  into  it  a  bucket  of  fea- water, 
whicln  according  to  them,  has  the  virtue  of  reftoring  the 
cleamefs  of  the  Tpring.  As  we  proceed  along  the  ifthmus, 
towards  the  continent,  we  perceive,  at  equal  diftances,  the 
ruins  of  arcades,  which  lead  in  a  right  line  to  an  eminence, 
the  only  one  in  the  plain.  This  hill  is  not  fa6litiou0,  iike 
thofe  of  the  defert,  but  a  natural  rock  of  about  one  hun- 
dred and  fifty  feet  in  circumference,  by  forty  or  fifty  high  : 
nothing  is  to  be  difcovpred  there  but  a  houfe  in  nuns,  and 
the  tomb  of  a  /ioii  or  fanton,  remarkable  for  the  white 
dome  at  the  top.    The  dittance  of  this  rock  ^om  Sour  is 
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about  a  quarter  of  an  hour's  walk..    As  we  approach  it, 
the  arcades  become  more  numerous,  and  are  not  fo  hi?b  • 
they  terminate  by  a  continued  line,  and,  at  the  foot  of  the 
rock,  form  fuddenly  a  right  angle  to  the  fouth,  and  proceed' 
obliquely  towards  the  fea :    we  may  follow  their  diredioa 
for  above  an  hour's  walk  at  a  horfe's  pace,  till,  at  length, 
we  diftindly  perceive,  by  the  channel  on  the  archei,  tlai 
this  is  no  other  than  an  aqueduA.    This  channel  is  thrte 
feet  wide,  by  two  and  a  half  deep ;   and  is  formed  of  a 
cement   harder  than  the  ftones  themfelves.    At  laft  we 
arrive  at  the  well  where  it  terminates,  or  rather  from  which 
it  begins.     This  is  what  fome  travellers  have  called  the  wdl 
of  Solomon,  but,  among  the  inhabitants  of  the  country,  it 
is  known  only  by  the  name  of  Ras-el-aen^  or  head  of  the 
fpring.     They  reckon  one  principal,  two  lefl'cr,  and  feieral 
fmall  one5 ;  the  whole  forming  a  piece  of  mafonry  which  ii 
neither  of  hewn  nor  rough  ftone,  but  of  cement  mixed  with 
fea-pebbles.      To  the  louth,  this  ftone-work  rifa  about 
eighteen  feet  from  the  ground,  and  fifteen  to  the  northward. 
On  this  fide  is  a  flope,  wide  and  gradual  enough  to  pendt 
carts  to  afcend  to  the  top,  at  which  when  we  arrite  we  dif- 
cover  what  is  very  furprifing ;  for,  inftead  of  finding  the 
water  lov,  or  no  higher  than  the  ground  level,  it  nachci 
to  the  top;  that  is,  the  column  which  fills  the  well  is  fifteen 
feet  higher  than  the  ground.     Befides  this,  the  water  ii  not 
calm,  but  bubbles  up   with  violence,  and  ralhes  throadi 
channels  contrived  at  the  furface  of  the  well.    It  ii  To 
abundant  as  to  drive  three  mills  which  are  near  it,  andfom 
a  little  rivulet  before  it  reaches  the  fea,  which  is  only  fosr 
hundred  paces  diftant.     The  mouth  of  the  principal  well 
is  an  odagon,  each  fide  of  which  is  twenty-three  feet  three 
inches,  the  diameter,  therefore,  muft  be  fixty-onc  feet.   It 
has  been  faid  that  this  well  has  no  bottom  ;  but  La  Roqse 
afferts,  that  he  found  it  at  ^%  and  thirty  fathoms.    It  is 
renurkable,  that  the  motion  of  the  water  at  the  furhce 
has  corroded  the  interior  lining  of  the  well,  fo  that  its  edge 
refts  almoft  upon  nothing,  and  forms  a  half  arch,  fafpesded 
over  the  water ;  among  the  channels  which  branch  out  frsB 
it,  is  a  principal  one,  which  joins  that  of  the  arches  abof^ 
mentioned:  by  means  of  thefe  arches,  the  water  was fonnetly 
conveyed  to  the  rock,  and  from  the  rock,  by  the  ifthmos^ 
to  the  tower,  whence  the  water  was  drawn.     The  circum- 
jacent country  is  a  plain  of  about  two  leagues  wide,  far- 
rounded  by  a  chain  of  confiderably  high  mountains,  which 
ftretch  firom  Kafmia  to  Cape  Blanco.     The  foilis  ahlad 
fat  earth,  on  which  a  fmall  quantity  of  com  and  cotton  are 
fuccefftfuUy  cultivated. 

Sour  has  now  no  other  trade  befides  the  exportation  of  a 
few  facks  of  corn  and  raw  cotton,  nor  any  merchant  but  a 
fingle  Greek  faAor  in  the  fervice  of  the  French  of  Safe 
who  fcarcely  makes  fofficient  profit  to  maintain  his  ^7' 
18  miles  S.S.W.  of  Saide.  N.  lat.  ^f  13'.  E.  H 
35®  13'.  Volney*8  Travels  in  Egypt  and  Syria,  volu* 
For  the  hiftory  of  ancient  Tyre,  fee  Tyre. 

SuR.     See  TsoR. 

SURA,  the  name  of  a  drink  ufed  in  the  Eaft  Indies,  aa^ 
made  of  the  juice  that  flows  from  the  cocoa-tree. 

This  juice  bein^  evaporated,  and  expofed  to  the  fsBt 
forms  a  fugar,  but  it  is  httle  efteenaed. 

SuRA»  in  Anatomy i  the  calf  of  the  leg. 

Sura,  in  Getfgraphy^  a  town  of  Afiatic  Turkey,  in  d* 
province  of  Diarbekir,  on  the  Euphrates ;  55  miks  S.  w 
Rahabeh. — Alfo,  a  town  of  the  Arabian  Irak,  on  tk 
Euphrates ;  150  miles  N.N.W.  of  Baflbra. — Alfo,  a  town 
of  Sweden,  in  Weftmannland  ;  15  miles  N.  of  Strocmftoha* 
— Alfo,  a  river  of  Norway,  in  the  province  of  Dronthfl»» 
which  runs  into  the  North  lea*  oppofite  to  ChriftianJifl^ 
4  *^*^  ^Afe 
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— Alfo»  a  river  of  Ruffia,  which  runt  into  the  VolgBf  ntar    mans  and  otheN  to  feed  a  cow  before  they  take  their  own 
Veiilt  in  the  govemnient  of  Ntzegorod.  breakfaft>  offering  ejaculations  of  a  pious  and  benevolent 

SuRA»  the  name  of  a  race  of  genii,  or  good  angeUy  of  tendency* 
whom  mention  is  perpetaally  made  in  the  mythological  The  Hindoos  hope. to  obtain  the  favour  of  the  boon- 
writings  of  the  Hindoos.  They  are  fometimes  called  Soor»  granting  cow,  by  ihewing  kindnefd  to  her  offsprinor ;  and 
or  Soorsi  by  European  writers.  Afura,  or  Affoor,  is  the  adoration  of  a  cow  is  not  uncommon,  fuch  as  pmenting 
name  of  a  malevolent  race,  oppofed  to  the  Suras;  the  initial  flowers  to  her,  waflung  her  feet,  &c^  Travellers  have 
letter  being  privative  in  the  Sanfcrit  tongue,  and  Sura  noticed  many  inftancet  of  affe^onate  tendemefs  for  cows 
neaDing  good.  It  feems  to  be  a  eeneric  term,  comprifing  and  calves,  on  the  parts  efpedally  of  individuab  of  the  feAa 
feveral  fpecies  of  benevolent  genn ;  fuch  as  Gandharva,  of  Brahman  and  Bania.  See  Sbcts  of  Hindoos. 
Kinnara,  Dundhubi,  Pu(hpa*vri(hti,  Sinara,  Upfara,  &c.  In  marriage  ceremonies,  a  cow,  as  repvefentative  of  Su» 
who  appear  to  be  celeftiat  chorifters,  dancers,  mountain  rabbi,  the  granter  of  defires,  the  emblem  of  fruitfulnefs,  if 
Bymphs,  flower-ihowers,  nereids,  &c.  Among  the  Afuras  one  of  the  actors.  The  hofpitable  rites  are  concluded  by 
may  be  clafl'ed  the  Daityas,  (offspring  of  Diti  and  Ka^  letting  loofe  a  cow  at  the  interofilion  of  a  gueft.  A  barbefy 
fyapa,)  Rakiha,  Yak(ha,  Pitri,  Danava,  (offspring  of  Da^  who  attends  for  that  purpofe,  exclaims  <<.The  cowl  the 
nu,)  &c.  cow  r'  upon  which  the  gueft  pronounces  this  text:  **  Rc- 

The  Suras,  it  is  fuggefted,  are  ftars  of  the  northern  hemi-  leafe  the  cow  from  the  fetters  of  Varuna.  May  (he  fubdue 
fphere,  and  the  Afuraa  of  the  fouthem.  The  Hindoo  my  foe ;  may  fhe  deftroy  the  enemies  of  both  him  (th» 
writings  abound  in  alluiions  to  their  ftate  of  continued  war-  hoft)  and  me.  Difmifs  the  cow,  that  (he  may  eat  grab 
fare,  and  it  feems  probable,  fo  prone  are  the  Hindoos  to  and  drink  water."  When  the  cow  has  been  releafed,  the 
phyiical  at  well  as  moral  perfonification,  that  fuch  fables  gueft  thus  addreffes  her :  **  I  have  eameftly  entreated  this 
are  of  an  aftronomical  nature,  and  relate  to  the  rifing  and  prudent  perfon,  faying,  kill  not  the  innocent  harmlefs  cow^ 
fetting,  and  other  phenomena,  of  ftars  in  the  two,  or  fup-  who  is  mother  of  Rudras,  daughter  of  Vafus,  fitter  of 
pofed  light  and  dark»  hemifpheres.  Adityas,  the  fource  of  Umrita,  or  Ambrofia,  ^c"     Mr. 

Sura  appears  alfo  to  mean  fermented  liquors,  or  fpirituous  Colebroke,  in  his  *<  ^^^1  ^^  the  Religpous  Ceremonies  of 
liquors,  and  Afura  fuch  as  rejeA  them.  This  has  not  the  Hindoos,"  Af.  Ref.  vol.  vii.  remarks  on  the  above 
hitherto  been  explained.  The  firft  book  of  the  Ramayana  paffage,  that  <<  the  guefts'  interceifion  evidently  imply  a 
contains  the  well-known  and  popular  allegory  of  churning  pra£iice,  now  become  obfolete,  of  flaying  a  cow  for  the 
the  ocean,  fo  beautifully  tranflated  by  Mr.  Wiikins  in  that    purpofes  of  hofpitality.'' 

curious  work  the  BhagavatGita.  Among  the  precious  things  A  cow,  the  reader  will  perceive,  is  no  uaimportaat 
produced  by  this  procefs  was  Sura,  there  faid  to  be  wine  ;  mythological  perfouage ;  nor  is  the  bull  $  the  latter  we 
or  Suradevi,  goddefs  of  wine.  (See  Suraobvi.)  Sura  is  have  fpoken  of  in  another  place,  as 'the  vehicle  of  the 
likewife  a  name  of  Surya,  the  regent,  or  a  perfonification  of  Hindoo  god  Siva,  and  the  fymbol  of  divine  juftice  (See 
the  fun.  (See  SuRTA.)  Hence  has  arifen  fome  apparent  Siva.)  Thefe  fuperftitions  are  not  confined  to  Indiat 
confufion  in  afitgning  to  Sura  the  regency  of  both  wine  and  though  they  probably  originated  there.  Similar  hoooufs 
<«realth,  and  in  regard  to  the  latter,  of  intelleAual  wealth ;  were  paid  to  die  fymbolical  bull  by  the  Egyptians,  as  fttf« 
#br  the  Veda  is  reprefented  to  be  the  true  wealth  and  wine  ficienUy  noticed  under  our  article  Apis.  In  the  Edda,  tooy 
of  the  devout.  The  word  Sura,  indeed,  in  Sanfcrit,  means  fome  relations  remind  us^of  the  Surabhi  of  the  Brahmans  ; 
both  vrine  and  wifdom,  or  inteUeftual  wealth.  The  Veda  for  the  northern  nations  adored  a  moft  prolific  cow,  yielding 
abounds  in  praifes  of  the  fun,  or  as  myiUcs  fay  of  the  fun  rivers  of  milk  from  her  teats,  and  legions  of  men  from  her 
or  foul,  of  the  univerfe ;  or,  in  other  words,  ot  the  Deity :    body.     See  Edda. 

but  in  thefe  points  we  muft  refer  to  the  articles  Mata,  The  time  is  not,  perhaps,  very  remote,  when  the  original 
Mtstical  Poetryt  O'lf,  and  Vbda.  inhabitants  of  India  had  lefs  abhorrence  of  killing  kine  thaa 

SURABHI,  in  Hindoo  Mythdogkid  Romance^  is  the  many  feds  now  feel  on  that  point.  Ancient  books  profcribp 
same  of  an  all-yielding  cow,  of  whom  many  marvellous  the  flaying  of  kine,  as  well  as  other  animals.  It  muft  be 
Aories  are  related,  and  to  which  reference  is  frequently  allowed,  however,  tlut  the  very  ancient  code  of  laws  called 
nade  in  the  writings  and  converfation  of  the  Hmdoos.  the  Inftitutes  of  Menu,  (fee  Menu,)  lays  down  very  feveie 
Her  origin  is  of  coui;fe  equally  miraculous  with  her  deeds,  penances  for  flaying  a  cow,  even  vrithout  malice.  Thefe 
She  is  fabled  to  have  arifen  from  the  fea,  when  churned  by  are  in  chap.  xi.  of  that  curious  work,  rerfes  109  and  fol- 
the  gods  and  daemons,  as  related  in  our  article  Kuama-  lowing.  The  extreme  utility  of  the  cow  and  bullock  in 
^WATARA  I  in  which  article  reference  is  made  to  this,  and  well-peopled  and  agricultural  countries,  wiH  almoft  nece£- 
an  which  a  typographical  error  occurs,  that  we  here  take  farily  give  rife  to  a  repugnance  at  flaying  them,  which  vrillf 
the  opportunity  of  correAing.  Speaking  of  Surabhi,  for  in  no  long  time,  g^w  to  ftronger  prohibitory  feelingsi  a^d 
««  fimiUrly  beautiful,"  read  '*  fimilarly  bountiful."  An  at  length  be  flamped  vrith  the  fan&ion  of  holinefs.  Here 
inftance  of  her  bounty  nuy  be  feen  in  our  article  Jama-  we  fee,  what  we  in  many  caiies  fuppdfe,  that  mythology  and 
9Acnii.  A  Hindoo  poet  baring  occafion  to  mention  the  religion  inculcate  principles  grounded  originally  on  the 
«realth  or  munificence  of  an  indiridual  of  ancient  days,  is  con  veniencies  and  wants  of  mankind.  Of  this,  the  reverence 
•very  likely  to  exprefs  it  by  faying,  that  *'  Indra  had  en-  paid  to  the  ichneumon  by  the  Egyptians  is  an  examplew 
trufted  him  with  Surabhi,  the  cow  yielding  all  that  the  (See  Ichneumov.)  Ana  the  facrednefs  of  the  falcons 
iMart  can  defire,"  as  we  find  faid  of  the  munificent  prince  called  by  the  Enghfli  the  Brahmany  kite,  in  India,  is  an- 
Jamadagni.     Indra,  the  regent  of  the  firmament,  is  the    other.     See  Superna. 

€tfppofed  poireflbr  of  the  boon-granting  cow,  and  is  hence,        SURACA,  in  Geography^  a  town  of  theifland  of  Samos  \ 
lirobably,  called  lord  of  wealth.     See  Imdba.  4  miles  S.  W.  of  Cora. 

Among  a  paftoral  people,  whofe  lafkeal  food  is  of  fo  SURADEVI,  in  Hindoo  Mythology^  is  the  name  of  the 
ouch  confeqoence,  it  is  natural  to  expeA  that  great  regard  goddefs  of  wine,  or  of  ftronr  drinks ;  but  however  oftea 
will  be  paid  to  kine.  A  milch  cow  is  in  India  an  objea  of  flie  may  be  facrificed  to,  flie  is  very  rarely  heard  of,  and 
great  importaBce  and  veneration.    It  is  common  for  Brah*'  her  name  rarely  occurs  in  Hindoo  writings.    Her  origin 
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from  the  fea*  when  churned  by  gods  and  demons  to  obtain  cannon,  and  the  bulwarks,  or  fconces,  proje^ng  &om  the 

certain  precious  articles,  is  noticed  under  our  article  Kim-  wall,  and  placed  at  intervab  round  the  town,  at  the  dillance 

MAVATARA.     See  alfo  Sura.                                      ^  office  or  fix  hundred  feet  from  each,  contribute  litOe  to  the 

SURADSJE,  in  Geography^  a  town  of  Arabia,  in  the  fecurity  of  the  town  ;.  that,  however,  (hould  be  excepted 

province  of  Yemen ;  i6  miles  E.S.E.  of  Doran.  which  is  fituated  near  the  Maflary-gate,  and  which  the 

SURAES,  or  Karuwan  Suraes,  a  name  given  in  Englifh  have  caufed  to  be  rebuilt  in  a  ftronger  manner. 
Periia  to*  buildings  conftru6led  for  the  accommodation  of  The  inner  town  has  twelve  gates,  two  towards  the  river,  asd 
travellers.  They  are  more  commodious  than  the  <<  choultries"  ten  towards  the  country  ;  and  oppofite  to  thefe  there  are  a 
on  the  Coromandel  coatt,  containing  a  variety  of  apartments,  numy  in  the  outer  wall.  One  of  the  gates,  leading  to  the 
They  generally  form  a  fquare,  with  a  range  of  rooms  on  river,  and  (ituated  juft  below  the  caiUe,  is  called  the 
each  fide,  behind  which  are  fometimes  excellent  ftables.  "  Chiap^gate,"  becaufe  all  the  ^oods  imported  and  ex- 
it is  cuftomary  for  the  muleteer  to  cdlled  all  the  dirt  which  ported  muft  be  carried  through  this  gate,  in  order  that  the 
has  been  made,  and  on  his  leaving  the  furae,  ^o  fet  it  on  cuftoms  may  not  be  defrauded.  Clofe  Yo  the  inner  walls  ve 
fire,  fo  that  the  ftables  are  kept  tolerably  clean.  feveral  high  and  narrow  fpires,  round  which  are  balconies, 

SURA  JAB  AD,  in  Geagrapfyf  a  town  of  Bengal;  i6  called  by  the  Turks  minarets,  and  ferving  for  the  purpofe 

miles  S.  of  Dacca*  of  calling  the  Mahometans  to  prayer.     Although  Surathas 

SURAJ£EUNJUN,atownof  Hindooftan,  inthecircar  been  lon^  under  the  dominion  ot  the  Mahometan  Moguls, 

of  Ellichpour ;  1 2  miles  W.  of  Ellichpour.  it  has  no  handfome  mofque  with  towers,  fuch  as  often  occurs 

SURAJEPOUR,  a  town  of  Hindooftan,  in  Oudc,  on  among  the  Turks  and  Arabians.  The  fpace  inclofed  betweeo 

the  Gogra ;  17  miles  S.  of  Gooracpour. — ^Alfo,  a  town  in  the  two  walls  has  few  houfes,  as  it  is  chiefly  covered  by 

the  circar  of  Schaurunpour  ;  25  miles  S.  of  Merat. — Alfo,  gardens,  which  are  extenfive,  by  tra^s  of  arable  lasd,  and 

.a  town  in  Oude ;  15  miles  E.  of  Corah. — ^Alfo,  a  town  of  numerous  lime  and  brick-kilns.     Few  good  houfes  are  fees 

Oude,  on  the  Ganges;  2  J  miles  NN.W.  of  Furruckabad.  either  in  the  inner  towns  or  the  fuburbs  ;  but  fmall  huts, 

SURAJEPUTTY,  a  town  of  Hindooftan,  in  Bahar  ;  made  of  bamboo  and  plaftered  with  mud,  often  occur.   Ii 

1 5;  Rules  W.  of  Durbungah.  one  divifion  or  ward,  indeed,  leading  to  the  Delhi-gate,  there 

SURAJGURRAH,  a  town  of  Hindooftan,  in  Bahar ;  are  none  but  ftone-buildings,  which  nave  a  tolerably  handfome 

15  miles  S.W.  of  Monghir.  appearance.     The  larger  houfes  are  flat-roofed,  and  have 

SURALES  MuscuLi,  in  Anatomy^  the  gaftrocnemius  courts  before  them ;  but  the  houfes  of  the  common  people 

and  foleus,  which  make  up  the  chief  bulk  of  the  calf.  are  high-roofed.     The  fquares  of  the  city  are  fpacions; 

SURAM,  in  Geography ^  a  town  of  the  principality  of  but  the  ftreets  are,  in  general,  un paved,  narrow,  and  ir- 

Georgia,  on  the  frontiers  of  Imiretta,  anciently  a  city  of  regular,  with  proje^ng  corners  and  (hops.     In  dry  weather 

Colchis,  and  called  Surium  by  Pliny ;  50  miles  W.N.  W.  the  duft  of  the  unpaved  ftreets  is  infufferable ;  and  is  the 

•of  Teflis.  rainy  feafon  they  are  very  dirty,  and   much  nef leded  in 

SURAMI,  a  town  and  fortrefs  of  Georgia,  in  the  pro-  point  of  cleanlinefs  by  the  native  inhabitants,  who  throw 

.  vince  of  Carduel ;  24  miles  W.S.W.  of  Gori.  every  kind  of  filth  into  the  middle  of  the  road,  and  feldoa 

SURAN,' a  town  of  Perfia,  in  the  province  of  KhorafTan;  or  ever  remove  the  accumulating  dung-hills.     Eachftreet 

45*miles  N.  of  Maru. — Alfo,  a  river  of  Ruifia,  which  runs  has  its  own  gates,  which  are  (hut  up  in  times  of  turbulence; 

into  the  Viatka  ;  32  miles  N.E.  of  Slobodfkoi,  in  the  go-  and  thefe,  fays  Niebuhr,  are  as  frequent  here  as  at  Cairo> 

•  vemment  of  Viatka. — ^Alfo,  a  town  of  Hungary,  formerly  The  principal  edifice  belonging  to  tne  city  rft  the  citadel  or 

ftrong,  but  now  defencelefs  ;  4  miles  N.E.  of  Neuheufel.  caftle,  which  was  ere6ied  by  the  Moguls,  on  the  cooqueft 

SURANUH,  in  MytMogSy   the  vrife  of  Surya,  the  of  Guzerat.     It  is  a  ftrong  building,  conftruded  of  hews 

Hindoo  Phoebus,  a  regent  of  the  fun.     She  is  fabled  as  the  ftone,  and  well  provided  with  artillery.     It  bas  been  in- 

daughter  of  Twaflita,  the  engineer  of  the  gods,  who  is  proved,  with  regard  to  ftrength  and  defence,  by  the  Eoglilb. 

found  to  correfpond  in  many  points  with  the  Vulcan  of  the  The  court,  or  palace,  where  the  nabob  refides,  is  called  the 

Greeks.     See  Twashta,  and  Surya.  "Durbar:"  it  lies  to  the  S.W.,  about  200  paces  from  the 

SURAS,  in  Ghgraphy^  a  town  of  Auftrian  Poland  ;  15  caftle.     The  mint,  where  the  filver  which  is  imported  ii 

miles  N.  of  Lublin.  coined  into  rupees,  is  a  large  pile  of  building,  furroaoM 

SURAT,   a  city  of  Hindooftan,  in  the*  province  of  by  a  high  wall.     The  lodges,  or  faAories,  of  foreign  nations, 

Guzerat,  fituated  in  a  large  and  fertile  plain  on  the  left  or  vts.  of  the  Portuguefe,  French,  Englifii,  and  Dutch,  are 

(buth  bank   of  a   confiderable  river,    named    **  Tappi/'  fituated  in  the  inner  town  ;  and  each  have  what  they  cu 

•which  fee.     It  is  encircled  by  two  brick  walls,  that  divide  a  wharf  in  the  fuburb.     Surat  has  two  caravanferas,  but  it 

it  into  the  inner  and  outer  town.     The  inner  wall,  which  had  formerly  a  greater  number,  which  were  liberally  ^ 

is  much  decayed,  is  about  two  hours'  walk  in  circumference,  ported.     Its  mofques  fcarcely  deferve  to  be  mefttioned 

and  the  outermoft,  which  is  in  tolerable  good  condition.  Its  bazars,  or  market-places,  are  numerous,  and  moch  nf 

and  which  inclofes  both  the  inner  town  and  the  fuburbs,  quented  ;  and  it  has  alfo  a  great  number  of  retail-fl)op& 

•requires  almoft  three  hours  to  walk  round  it.     The  citadel  The  *<  Meidan,''  called  the  Caftle*  gram,  on  account  of  the 

flanda  within  the  inner  waU,  on  the  ihore  of  the  Tappi,  and  vicinity  to  the   caftle,  is  a  large  open  plain,  S.  of  the 

is  divided  by  ti-enches  from  the  town.     The  outer  wall  is  caftle,  where  both  the  Dutch  and  EngUm  companies  hate 

within  about  twelve  feet,  and  without  more  than  twenty  large  tents,  or  awnings,  furrounded  by  palings  of  baiaboof. 

feet  .high,  and  feven  or.  eight  feet  in  thicknefs,  and  which,  The  bales  of  piece-goods  are  lodged  here  till  they  vt 

at  the  height  of  eight  feet,  is  reduced  to  about  half  its  chiapptd  and   (hipped  off' ;   and  at  a  fmall  diftance  is  1 

thicknefs,  for  the  conftruAion  of  a  parapet  to  accommodate  «*  latty,"  or  warehoufe,  haftily  conftrtt6ied  of  wood,  aw 

thofe  who  defend  the  wall  with  fmsill  arms,  the  upper  part  clofea  with  mats  of  palm-leaves,  in  which  private  goods 

ferving  as  a  b<^aft-work,  and  having  loop-holes,  through  were  formerly  houfed. 

which  are  fired  the  fufees.    'It  is,  as  Stavorinus  faysf  almoft  At  Surat  provifions  are  plentiful  and  cheap  ;  but  thou^ 

the  only  defence  which  the  place  poiTefies ;  the  femi-circular  it  is  built  on  the  banks  of  a  river,  the  inhabitants  vosl^ 

baftions  butting  out  from  the  walls,  and  planted  with  a  few  want  water,  that  of  the  river  before  the  town  being  alv^r 
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brackiflii  if  this  inconveRieiice  were  not  remedied  by  a 
number  of  deep  welU,  lined  with  bricks  from  which  water 
18  brought  bj  oxen  in  leathem  bags.  Notwithftanding  the 
warmth  of  tne  climate,  the  air  of  this  city  is  wholefome. 
Fahrenheit's  thermometer  has  been  obferred  at  98°  in  the 
month  of  March,  while  the  wind  blew  from  the  N. ;  and 
at  Bombay,  2^  farther  to  the  S.,  it  ftood,  in  the  month  of 
May,  at  93^ 

The  trade  of  Surat  finds  obilrudions  from  the  harbour, 
which  (kips  cannot  enter,  becaufe  the  Tappao  is  full  of  fand- 
banks.  In  the  dry  feafon  the  river  is  too  low;  and  in 
that  of  the  rains^  it  fwells  too  fuddenly,  fo  as  to  overflow 
all  the  neighbourhood  If  the  river  were  confined  by 
dikes,  the  tiream,  which,  during  the  rains,  often  rifeb 
twenty-eight  feet  above  its  ordinary  level,  would  carry 
away  all  the  fand,  and  thus  clearing' the  channel,  would 
admit  of  the  accefs  of  (hips  to  the  wsIIb.  But  the  defpotic 
ffovemments  of  Afia  are  impediments  to  all  improvements 
for  the  general  good. 

General  toleration  and  uni^olefted  liberty  are  here  grranted 
to  perfoBs  of  all  religious  profeffions;  and  its  inhabitants 
are  accordingly  very  numerous.  The  Europeans  refiding 
here  eftimate  the  population  of  the  city  at  a  million  of  fouls. 
Others  have  not  allowed  them  to  be  much  more  than  half 
this  number  ;  and  Niebuhr  is  of  opinion  that  this  calculation 
exceeds  the  truth  by  two-thirds. 

It  is  a  curious  circumftance,  that  though  Surat  fiimifties 
no  hofpital  for  human  beingsi'it  has  an  extenfive  eftablifh- 
ment  of  this  nature  for  fick  or  maimed  animals.  When 
the  Europeans  turn  out  an  old  horfe,  or  any  other  domeftic 
animal,  to  perifh  as  ufelefs,  the  Indians  voluntarily  aflume 
the  care  of  it,  and  place  it  in  this  houfe,  which  is  full  of 
infirm,  decrepid  cows,  iheep,  rabbits,  hens,  pigeons,  &c. 
Niebuhr  fays,  that  he  (aw  here  a  blind  and  helplefs  tortoife» 
of  a  large  fize,  which  was  reported  to  be  125  years  old. 
The  charitable  Indians  keep  a  phyfician  on  purpofe  for 
thefe  animals.  This  hofpital  is  faid  to  contain  25  acres  in 
extent  $  and  its  revenues  amounted  yearly  to  6000  rupees. 

The  country  round  Surat  is  very  fertile,  and  fo  indnftrious 
are  the  inhabitants,  that  a  piece  of  uncultivated  ground  is 
rarely  to  be  feen,  or  any  fpot  that  does  not  yield  fome 
ufeful  produftion.  The  foil  is  a  reddi(h  clay,  and  is  feldom 
manured ;  except  that  they  fometimes  bum  the  dry  ftubble 
or  refufe  of -the  fields,  the  aflies  of  which  ferve,  in  fome  mea- 
-fure,  to  Aipply  the  want  of  other  manure.  The  cow  and 
jiorfe  dung  is  either  ufed  for  fuel,  or  for  other  purpofes.  The 
ehief  produ6kions  of  the  fields  are  wheat,  nilly,  or  a  grain 
ferving  the  purpofe  of  rice,  and  growing  in  bunches  like 
maize  ;  rice,  alfo  a  ihrub,  yielding  a  fruit  from  which  is 
exprefl'ed  an  oil  that  is  ufed  for  lamps,  and  the  ftalks  of  which, 
rolled  in  water,  and  feparated  into  threads,  ferve  for  flax 
and  hemp,  and  alfo  tobacco.  The  chief  article  of  trade 
which  this  country  affords  is  cotton-cloth,  and  chiefly 
^oarfe  and  coloured  cottons.  No  forefts  are  met  with  in 
the  vicinity  of  Surat ;  but  befides  the  low  and  fmall  under- 
'wood,  there  occafionallv  occur  large  (hady  trees,  many  of 
-which  are  efteemed  holy  by  the  Uentoos,  and  under  the 
ihade  of  which  they  therefore  build  their  pagodas  or 
temples.  Culinary  vegcftables  are  plentiful  here.  Beef  is 
^ood  and  fat,  and  fo  are  alfo  mutton  and  venifon ;  but 
poultry  are  fcarce.  Butter  and  milk  are  good,  and  not 
^ery  dear.  Of  wild  animals,  the  tiger  is,  befides  fnakes,  the 
«nly  one  to  be  feared.  The  houfes  fwarm  with  bugs.  In 
purveying  the  vicinity  of  Surat,  we  mud  not  omit  the 
.gardens,  which  are  the  property  either  of  Europeans  or  of 
natives  of  the  country.  The  fined  of  thefe  is  that  belonging 
to  the  Dutch  Eaft  India  company,  which  prefeots  a  ricn 


and  charming  afped.  The  garden^  fbmed  by  a  late  naboli, 
at  the  expence  of  500,000  rupees,  is  very  extenfive ;  but 
laid  out  without  much  tafte.  Among  the  buildings  of  thss 
garden  is  one  of  uncommonly  large  dimenfions,  having  bath 
and  faloons,  and  ornamented  with  Indian  magnificence.  The 
other  buildings  are  harems  for  the  nabob's  wives,  entirely 
feparate  from  each  other,  in  each  of  which  is  one  good 
apartment,  the  othei-s  being  narrow  chambers  appropnated 
to  the  flaves.  The  paflages  from  one  fuite  of  rooms  to 
another,  are  fo  narrow,  fo  vending,  and  fo  blocked  up  by 
doors,  as  to  afford  a  linking  in  dance  of  the  didruft  with 
which  the  unfortunate  great  m  defpotic  countries  regard  all 
about  them.  The  burial-places  of  the  Dutch  and  of  the 
Portuguefe  are  fituated  in  the  fuburbs.  In  the  former,  there 
is  fcarcely  a  tomb  without  lofty  fpires,  and  the  meaned  has 
a  grave-done  with  a  fculptured  epitaph.  Thefe  burial- 
places  are  furrounded  by  a  high  wall,  and  cover,  as 
Stavorinus  edimates  them,  100  roods  of  ground.  Thebury- 
ing-place  of  the  Engliih  is  without  the  fuburb  walls. 

The  principal  inhabitants  of  Surat  are  Mahometans,  and 
mofUy  ((rangers,  although  employed  in  the  fervice  of  the  go- 
vernment. They  are  as  zealous  in  the  obfervaiice  of  their  law, 
as  the  Turks  and  Arabians.  Although  of  the  fed  of  the 
Sunnites,  they  tolerate  the  Shiites,  and  even  permit  them  to 
celebrate  the  fedival  of  Haffein.  They  make  no  fcruple  of 
drinking  vrine  publicly,  or  of  lending  money  upon  interefb. 
All  people  of  didinftion  in  Surat,  and  through  the  red  of 
India,  fpeak  and  write  the  Perfian  language.  Hence  has 
this  language  been  received  at^he  courts,  and  the  knowledge 
of  it  is  very  ufeful  for  the  difpatch  of  bufinefs.  In  track, 
corrupt  Portuguefe  is  the  language  ufed;  and  this  is  in 
India  what  the  Lingua  Franca  is  in  the  Levant.  The  Muf- 
fulmans  of  Surat  bnng  about  them  many  fakirs  of  their  own 
religion  from  the  interior  parts  of  the  country.  (See 
Fakir.)  The  Hindoos,  the  aboriginal  inhabitants  01  the 
country,  compofe  the  mod  confiderable  part  of  the  popula.^ 
tion  ot  Surat.  They  are  almofi  all  of  the  cad  of  the 
Banians  $  and  hence  their  flcill  and  dexterity  in  matters  of 
calculation  and  economy  often  raife  them  to  places  of  con« 
fiderable  trud,  in  the  colle6don  of  the  taxes  and  cudomt 
for  the  Mahometans.  Thefe  Banians,  being  bom  to  trade, 
have  engrofl'ed  the  commerce  of  India  to  fucn  a  degree,  that 
all  foreign  nations  are  obliged  to  employ  them  as  brokers  ; 
in  which  employment  they  give  better  fatisfaf^ion  than  the 
Jews  in  Turkey.  Europeans  have  never  found  reafon  to 
repent  the  entruding  even  of  their  whole  fortune  to  the 
Banians,  who  continue  to  give  adonifliing  proofs  of  their 
probity  and  fidelity.  Some  of  them  are  very  rich,  but  all 
live  in  a  dyle  of  moderate  fimplicity,  wearing  for  drefs  only 
a  plain  robe  of  white  cotton.  At  Surat  are  numbers  of 
Perfees,  or  Perfians,  who  are  fkilful  merchants,  indudrious 
artifans,  and  good  fervants.  (See  f^EfisEBS.)  In  the  f^pie 
city  are  alfo  Armenians,  Georgians,  and  Jews,  but  not  in 
confiderable  numbers.  The  Indian  Catholics,  commonly 
called  Portuguefe,  from  their  fpeaking  the  Indian  diale6k  of 
the  Portuguefe  language,  are  numerous.  The  principal 
diforders  to  which  the  inhabitants  are  fubjed^,'  are  burning 
fevers,  and  the  dyfentery.  Few  of  the  natives  of  the 
country  attain  to  any  very  advanced  age.  At  Surat,  the 
day  is  reckoned  from  lunfet  to  funfet,  and  is  divided,  not  into 
twenty-four  hours,  but  into  fizty  garris.  Here  are  no 
clocks ;  the  progrefs  of  the  day  is  meafured  by  different 
means.  In  a  confpicuous  fituation,  a  man  dands  to  put  a 
cup  of  copper,  pierced  with  a  hole  in  the  bottom,  from  time 
to  time  under  water ;  every  time  the  cup  finks,  a  garri  ig 
cotinted,  and  the  man  announces  its  lapfe,  by  driking  the 
number  which  it  makes  upon  a  plate  of^  metal,  that  founds 
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Hke  a  clock.  Ea6h  garri  confifta  of  24  of  our  minutes. 
In  tke  houfes  of  the  great  too,  where  docks  and  watches 
are  not  wanting^  this  old  fafliion  of  meafuring  time  is  ftill 
kept  up. 

The  coins  current  at  Surat  are  thofe  of  gold»  iilver, 
and  copper.  The  gold  coin  of  the  country  is  the  moJ^ur 
(which  fee.)  The  Gbrer  rupee  is  the  ftandard  coin. 
(See  Rupee.)  The  only  copper  coin  is  the  pice  (which 
fee;)  Almonds  are  alfo  faid  to  pafs  for  money  at  Surat, 
which  are  brought  from  Perfia,  and  they  are  called 
**  badams.''  The  comparative  value,  at  the  loweft  medium  of 
exdiange,  is  variable:  fometimes  60* bitter  almonds  have 
been  the  current  rate  of  a  pice.  No  other  money  is  current 
here ;  all  foreign  coins  being  taken  according  to  their  weight 
and  affay.  The  weigrhts  are  very  various  here,  and  are  regu- 
lated according  to  the  nature  of  the  commodities  to  be 
weighed.  The  mound  is  the  greneral  ftandard  weight.  (  See 
Maund.)  The  yard)  as  a  meafure  of  lenffth,  is  known  to 
the  natives  by  the  fame  name  as  in  England,  and  with  them 
is  one  gM,  and  8  telToe,  the  ges  being  24  teflbe :  the  Hand- 
ard  ges  of  Surat  is  ifV  Dutch  ell.  jDiftances  are  reckoned 
by  cofi  (which  fee.)  The  carriages  moft  common  here,  as 
well  as  in  other  parts  of  India,  are  the  hackeries  or  kakkris, 
which  are  drawn  by  oxen,  and  run  upon  two  wheels ;  the 
•xen  being  on  particular  occafions  much  ornamented.  At 
Surat  the  citizens  difplay  their  tafte  for  magnificence  to  a 
great  degree  in  their  palanquins,  whicfc  are  a  fort  of  couches 
mfpended  from  a  bamboo,  and  borne  by  four  men ;  one  of 
thefe  carnages,  ornamented  with  iilver,  covered  with  rich 
ftiift,  and  iufpended  upon  a  handfome  bamboo,  properly 
blent,  will  coft  above  200/.  fterting. 

Surat,  and  the  great  diftri£t  of  which  it  is  the  capital, 
belonged,  for  a  long  time,  to  the  Great  Mo^l,  who,  to 
keep  To  diftant  a  province  the  more  effe^ually  m  obedience, 
put  it  under  the  government  of  two  nabobs,  mdependent  of 
one  another.  The  one  refided  in  the  city,  and  was  properly 
the  governor  of  the  province  ;  the  other  had  the  command 
of  the  citadel,  and  enjoyed  the  title  of  admiral,  with  a  fmall 
levenoe,  appropriate  to  the  maintenance  of  a  fmall  fleet,  for 
the  defence  of  the  coaft  ajrainft  pirates.  After  Shah  Nadir^s 
expedition  into  Hindooftan,  the  diftant  nabobs  of  this  vaft 
empire  aimed  all  at  independence,  and  left  the  Mogul 
nothing  but  a  (hadow  of  authority ;  aflcing  him  only  for 
form's  fake  to  confirm,  them  in  their  places.  Te?  Beg 
£han,  nabob  of  Surat,  a  rich  and  powerful  man,  foTlowel 
this  example,  and  procured  his  brother  to  be  declared  nabob 
of  the  citadel.  The  two  brothers  then  looked  upon  the 
whole  province  as  their  patrimony,  and  acquired  immenfe 
wealth.  Teg  Beg  Khan,  dying  in  1746,  without  children, 
left  his  fortune  to  bis  relations,  by  which  feveral  of  them 
were  railed  to  a  condition  which  enabled  them  to  afpire  to 
the  government  of  the  city..  His  brother  died  in  .the  fol- 
lowing year  ;  md  his  widow,  a  woman  extremely  rich  and 
ambitious,  ftrove  to  make  her  fon-in-law  nabob  at  once  of 
the  town  and  citadel.  The  conteft  of  the  different  compe- 
titors for  the  fiipreme  authority  produced  a  civil  war  in  the 
town  of  Surat.  Each  of  the  rivals  raifed  as  many  troops  as 
he  poffibly  could  :  with  thefe  he  cantoned  and  entrenched 
himfelf  in  his  houfes  and  gardens,  and,  from  time  to  time, 
endeavoured  to  furprife  or  drive  away  his  opponents. 
During  thefe  hodile  operations,  which  were  not  attended 
with  great  (laughter,  the  inhabitants  were  content  with 
ihutting  the  gates  neareft  to  the  fcene  of  adion,  and  con- 
tinued to  go  about  their  ordinary  affairs  without  fear  of 
being  pillaged.  Nay,  they  were  lure  of  receiving  compen- 
fation  whenever  any  cafual  injury  was  done  to  any  perfoo, 
through  means  of  the  difturbaoces.    Hence  trade  (uffered 


no  interruption.     Some  of  the  rival  candidate!  impradestlT 
called  in  the  Mahrattas ;  and  they,  widiont  doing  aaytkb^ 
for  any  party,  nude  the  vi6l:ors  pay  for  their  affiftaocf, 
although  they  had,  apparently,  favoured  the  nnqoiftnl. 
Since  that  time,  the  Mahrattas  have  enjoyed  a  third  part  of 
the  amount  of  the  cuftoms  of  Surat;  and  one  of  tbdr 
officers  conftantly  attends  to  receive  this  tribute.    Tie 
Englifh  and  Dutch  had  always  kept  their  fadorin  io  a 
ftate  of  defence,  and  on  the  occafion  of  the  diftvrbanco, 
they  increafed  their  military  preparations.    ThenoUesof 
the  country  then  had  recourfe  to  thofe  powerful  traden. 
Each  of  the  two  European  nations  took  part  with  one  of 
the  competitors,  fumiflied  him  with  ammunition,  entresdied 
themfelves  in  their  fa^kories,  and  fought  a^inft  each  otber) 
although  not  openly  at  war.  *  The  nabob,  protededbjtle 
Englim,  was  at  laft  expelled  from  the  city.    But,  m  17^ 
he  returned,  and  his  mother-in*law,  the  rich  widow  aW 
mentioned,  made  fo  good  an  ufe  of  her  treafures,  that  tlie 
nabob,  for  whom  he  had  been  expelled,  was  obliged  to  yield 
to  him  the  government  of  the  city.     When  the  Eogltfli  fiw 
the  city  in  the  hands  of  their  creature,  they  began  to  tbisk 
feriottfly  of  gaining  poifeffion  of  the  citadeL    The  council 
of  Bombay,  m  1759,  fent  Mr.  Spencer,  one  of  their  flKn- 
bers,  a  man  of  ability,  and  beloved  by  the  Indians,  to  Snrat, 
with  a  confiderable  force.     The  nabob  opened  the  ntei  of 
the  city  to  the  Englifh,  and  allowed  them  to  lay  bege  to 
the  citadel  undifturbed.     It  was  taken  in  a  few  days.  To 
avoid  giring  offence  to  the  Indians,  the  Eng^fh  declared, 
that  they .  made  the  conqueft  in  the  name  of  the  Gnat 
Mogul,  and  waved  his  flag  from  the  walls  of  the  citadeL 
This  expedition  thus   accomplifhed,  Mr.  Spencer  feot  a 
long  reprefentation  to  the  court  of  Delhi,  in  which  k 
ftated  the  reafons  which  had  induced  the  merchanti  of  Sont 
to  put  themfelves  under  the  prote&ion  of  the  Engliib}  and 
to  expel  the  ufurping  nabob  from  the  citadel.    HeailBted, 
that  thofe  petty  tyrants  had  fuffered  the  fleet  neoeiary  fff 
the  protection  of  trade  to  £gill  into  a  ftate  of  decay,  ad 
that  none  but  the  Englifli  could  refbore  it.    He  offiM  ^ 
the  fame  time,  that  if  the  Mogul  would  grant  to  the  Con* 
pany  the  poft  of  admiral,  with  the  revenues  anneiedtoitt 
they  would  maintain  a  fleet  which  fliould  give  full  fecnicf 
to  trade.     Thefe  fads  were  atteiied,   and  the  ipro|olab 
feconded  by  theprincipal  inhabitants  of  Surat,  who  ngBC^ 
the  memorial.     The  Great  Mogul,  who  in  his  fiate  of  veak* 
nefs  duril  not  fend  a  governor  to  the  provmce,  hot  cob- 
fidered  it  as  loft,  readfly  granted  the  Company^oreqirf: 
and  a  member  of  the  council  of  Bombay  now  difcharvEttk 
office  of  nabob  and  admiral  at  Surat.    *  Upon  this  titJey  tk 
Company  enjoy  a  third  of  the  revenue  from  the  cuftooaot 
this  city,  with  other  funds  of  income  ftill  more  confiderable^ 
which  enables  them  to  keep  on  foot  a  body  of  troopi,  w 
fome  fhips  of  war.     The  EngUfli  au%  the  aftual  fowrdpi 
of  Surat.     They  keep  the  nabob  of  the  city  in  a  flaterf 
abfolute  dependence,  allowing  him  only  an  income  os  W" 
he  may  live  fuitable  to  his  dignity.     The  Indians  are  io  pi>t 
eontent  with  their  new  maners.      The  merchants  ait  do 
longer  in  danger  of  the  avaricious  extortions  of  thenabob$» 
yet  they  complain  of  the  felfifli  fpirit  of  their  maften*   Toe 
Indians  dare  not  fail  without  a  paffport  from  the  admiril' 

The  great  trade  carried  on  at  Surat  renders  this  city  die 
ftore-houfe  of  the  moft  precious  prod  unions  of  Hindoofti>< 
Hither  is  brought  from  the  interior  parts  of  the  empiff  f 
immenfe  quantity  of  goods,  which  the  merchants  ctfiT* 
their  ftiips  to  the  Arabic  gulf,  the  PeHian  gulf,  the coift» 
Malabar,  the  coaft  of  Coromandel,  and  even  to  Chhuu  Tv 
provinces  near  this  city  are  full  of  manufiadures  of  ^}^ 
Ship-builtfing  is  a  branch  of  the  bufinefs  carried  on  hee,  vf 
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which  theT  are  furnilhed,  at  a  low  price»  with  the  excellent 
timber  called  **  teak.''  Of  foreign  nations^  the  Dutch  have 
neat  after  the  Engliik  the  moft  confiderable  eftablifliment 
at  Surat :  they  have  here  a  direftor^  feveral  merchants,  a 
number  of  wntera  and  ferrants,  and  a  few  foldiers :  their 
trade  has,  however,  declined,  till  it  has  become  iriflinff. 
The  affairs  of  the  French  are  yet  in  a  worfe  ftate.  This 
nation  is  here  in  no  eftimation,  but  what  is  paid  to'  their 
capuchin  friars,  who  are  generally  beloved  and  refpe6ted  at 
Surat.  Thefe  good  regular  clergy  have  done  effential 
fenrice  to  the  public,  by  keeping  a  regifter  of  all  events  that 
have  happened  in  Hindooftan,  from  1676  to  the  prefent 
time.  Such,  nearly,  is  alfo  the  condition  of  the  Portuguefe 
in  India.  Although  they  were  the  firft  Europeans  who  efta- 
bliihed  themfelves  here,  they  are,  at  prefent,  the  lead  in 

£>wer  and  refpefi.  In  all  appearance,  the  Englilh  muft 
ortly  engrofs  the  whole  trade  of  this  city.  Being  at  once 
fovereigns  and  rich  merchants,  they  have  every  means  in 
their  power,  by  which  foreign  nations  can  be  excluded,  or 
the  Indians  reilrained  from  this  fource  of  opulence. 

Surat,  with  refpeA  to  the  Englifli,  is  fubordinate  to  the 
prefidency  of  Bombay,  which  Knds  one  of  its  members 
hither,  under  the  denomination  of  chief,  who  has  a  council, 
by  which  all  matters  occurring  at  his  fa&ory  are  fettled,  fub- 
jea,  however,  to  the  approbation  of  the  governor  and 
council  of  Bombay ;  112  miles  S.  of  Amedabad.  N.  lat. 
a  I®  lo'  30".     E.  long.  72**  50'. 

Surat  Paffagef  a  narrow  channel  of  the  Eaft  Indian  fea, 
between  the  north  point  of  Sumatra,  and  a  fmall  ifland  called 
Stony  ifland.     N.  lat.  5®  3  3'. 

SURAZ,a  town  of  Ruilia,  in  the  government  of  Polotik ; 
80 miles  E.  of  Polotfk.     N.  lat.  cf  18'.     E.  long.  25'  34'. 

SURAZSK,  a  town  of  Ruma,  in  the  government  of 
Novgorod  Sieverfkoi;  72  miles  N.N.W.  of  Novgorod 
Siever/koi.     N.  lat.  54®.     E.  long,  aa®  22'. 

SURB  Grigor,  a  town  of  Turkifti  Armenia ;  3  miles 
N.E.of  Erzeruro. 

SURBACH,  a  river  of  France,  which  runs  into  the 
Rhine,  5  miles  below  Fort  Vauban. 

SURBATING,  mUnfei,  is  a  term  ufed  to  fignify  when 
the  fole  is  worn  out,  bruifed,  or  fpoiled  by  any  accident,  as 
by  bad  flioeing,  efpecially  when  the  (hoes  lie  flat  on  the 
feet  $  or  when  the  horfe  goes  too  long  barefoot ;  as  alfo  by 
travelling  on  hard  roads,  or  among  dry,  hot  fand,  in  hot 
-weather,  which  dries  the  hoof,  whereby  the  fole  becoming 
hard,  prefies  upon  the  foft  parts  beneath  it.  If  a  horfe  be 
furbated  by  bad  flioeing,  the  part  that  is  affeAed  may  be 
known  by  the  thinnefs  of  the  flioe,  where  it  prefles  moft  ; 
and  therefore  it  ought  to  be  pared  deepeft  in  that  part, 
before  another  is  put  on  :  but  if  the  flioe  is  not  the  fault,  it 
may  be  known  that  he  is  furbated  by  his  continual  hitching 
and  moving ;  but  by  feeling  his  hoofs,  you  may  obferve 
them  both  very  hot  and  dry.  According  to  fome  the  cure 
is  very  eafy,  before  it  becomes  attended  with  other  acci- 
dents, and  may  be  performed  only  by  flopping  up  the  feet 
'With  cowVdung  and  vinegar.  Some  ufe  only  hog's  greafe 
bot,  thickened  with  bran  ;  and  others  make  ufe  of  vinegar 
and  foot  boiled  together  :  but  nothing  will  be  more  effica- 
ciotis,  in  cafe  it  be  troubledDme,  than  firft  foftening  the  fole 
with  the  application  of  unAnous  things,  and  after  that, 
pouring  a  mixture  of  warm  pitch  and  tar  upon  the  fole  of 
the  foot. 

SURBILSAH,  in  Geognfbyf  a  town  of  Hindooftan^ 
an  the  drear  of  Bilfah ;  15  miles  S.E.  of  Bilfah. 

SURCHARGE  of  the  Forefif  is  when  a  commoner 

§uts  more  beafts  b  the  foreft  than  he  has  a  right  to.    See 
OJUEST. 


S  U  R 

StJBCRARGB  ^  Ctmmmh  is  a  difturbanoe  of  conunoif  of 
pafture,  by  putting  more  cattle  therein  than  the  pafture  and 
oerbage  wQl  fuftaiu,  or  the  party  had  a  right  to  do*  •This 
injury  can  only  happen  where  the  common  is  appendant  or 
appurtenant,  and  of  courfe  limitable  by  law  ;  or  wherct 
when  in  grofs,  it  is  exprefsly  limited  and  certain  ;  for  where 
a  man  hath  common  in  grofs,  fam  nomire,  or  without  ftint, 
be  cannot  be  a  furcharger.  In  this  cafe,  indeed,  there  muft 
be  left  fufficient  for  the  lord's  own  beafts.     See  CoiiMOir* 

The  ufual  remedies  for  furcharging  the  common  are  by 
the  lord's  diftraining  the  furplus  number,  or  by  his  bring* 
ing  an  a^iion  of  trelpafs,  or  by  a  fpecial  a£^ioR  on  the  cale^ 
in  which  any  commoner  may  be  plaintifl'.  The  ancient  and 
moft  efle6^ual  method  of  proceeding  is  by  a  writ  of  admeU" 
furemeni  ofpqfiurg. 

SuRCUARGB,  Wrk  of  fecond^  de  ftcunda  fuperoneratione,  is 
given  by  the  ftatute  of  Weitm.  a.  13  Edw.  I.  c.  8.  when, 
after  the  admeafurement  of  pafture  hath  afcertained  the  right, 
the  fame  defendant  furcharges  the  common  again  ;  and  there- 
by the  flieriff"  is  dire^ed  to  inquire  by  a  jury,  whether  the 
defendant  has  in  iziBt  again  furcharged  the  common  ;  and  if 
he  has,  he  fliall  then  forfeit  to  the  king  the  fupemumerary 
cattle  put  in,  and  alfo  fliall  pay  damages  to  the  plaintiff. 

SURCINGLE,  a  girdle,  with  which  the  clergy  of  the 
church  of  England  ufually  tie  their  caflbcks.    See  Giedle. 

SuRCiNOLB  is  alfo  the  girt  which  comes  over  the  faddle, 
and  biridft  it  firmly  to  the  horfe. 

SURCO,  m  Geography i  a  town  of  Peru,  in  the  diocefe 
of  Lima. 

SURCO  AT,  a  coat  of  arms,  to  be  worn  over  body- 
armour.     See  Coat  of  Amu, 

The  furcoat  is  properly  a  loofe,  thin  taffety  coat,  with 
arms  embroidered  or  painted  on  it.  Such  as  is  worn  by 
heralds,  anciently  alfo  ufed  by  military  men  over  their  ar- 
mour, to  diitiniruifli  themfelves  by. 

SUR  CUI  in  viia^  in  La*uft  a  writ  that  lies  for  the  heir 
of  a  woman,  v^hofe  hufl>and  aliened  her  land  in  fee,  and  flie 
negleded  to  bring  the  writ  cut  in  vita  for  the  recovery  there- 
of, her  heir  may  bring  this  writ  againft  the  tenant  after  her 
deceafe. 

SURCULUfi,  in  ihe  Anatomy  of  Plants^  a  word  ufed  to 
eaprefs  that  part  of  the  branching  of  the  ribs  of  a  leaf  which 
is  of  the  middle  kind,  between  the  great  middle  rib  and  the 
fmallefl  reticular  ramifications.  The  middle  rib  is,  by  the 
writers  on  thefe  fubjedts,  callrd  petiolum.  The  firft  diri- 
fions  that  go  oft*  laterally  from  thefe  are  called  ramif  or 
branches ;  the  next  divifiona  of  thefe,  into  more  minute-ones, 
are  called  furculi ;  and  the  final  divarications  of  thefe  into 
the  reticular  work,  that  fpreads  itfelf  over  the  whole  leaf, 
are  called  eapillamenta. 

Many,  however,  confound  thefe  two  laft  divifions,  and 
call  all  beyond  the  fecond  divilion,  or  lateral  branches  of  this 
middle  rib,  by  this  name  of  furcuTu  See  p£TiOLE  and 
Ramus. 

SURCUNDY,  in  Geography ^  a  town  of  HIndooftan,  in 
Allahabad  \,  22  miles  W.  of  Currab. 

SURD,  in  Arithmetic^  denotes  a  number  or  quantity  that 
is  incommenfurate  to  unity  ;  or  that  is  inexpreifible  bv  any 
known  way  of  notation,  otherwife  than  by  its  radical  fign 
or  index. 

This  is  otherwflc  called  an  irrationql  or  tncommenjitrahle 
numher;  and  an  imperfeS  power. 

When  any  number  or  quantity  hath  its  root  propofed  to 
be  extraded,  and  yet  is  not  a  true  figurate  number  of  that 
kind ;  that  is,  if  its  fquare  root  be  demanded,  and  it  it  not  a 
true  fquare,  if  its  cube  root  be  required,  and  itfelf  be  not  a 
true  cube,  &c.  then  it  is  impoffibk  to  aflign^  dther  in  whole 

numbers^ 


SURD. 


iittmberl»  or  in  firafkioiiSi  any  exad  root  of  fiich  number 
propofed. 

And  whenever  this  happens^  it  is  ufual>  in  mathematics^ 
to  mark  the  required  root  of  fuch  number  or  quantity,  by 
prefixing  before  it  the  proper  mark  of  radicality,  which 
is  \/>  and  placing  above  the  radical  fign  the  number  that 

denominates  what  kiod  of  root  is  required.     Thus  V  2  fig- 

nifies  the  fquare  root  of  2,  and  V  16,  fignifies  the  cubic 
root  of  16 :  which  roots,  becaufe  they  are  impoffible  to  be 
exprefled  in  numbers  exaAly  (for  no  effable  number,  either 
integer  or  iraftion,  multiplied  into  itfelf,  can  ever  pro- 
duce 2  ;  or,  being  multiplied  cubically,  can  ever  produce  16), 
are  properly  called  Jitri  roots. 

There  is  alfo  another  way  of  notation,  now  much  in  ufe, 
by  which  roots  are  exprefleid  without  the  radical  figns,  by 
their  indices :  thus,  as  x\  x\  x^f  &c.  fignify  the  fquare, 

fignify  the 


fo  d?^,  'd?^, 
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cube,  and  fifth  power  of  x ; 
fquare  root,  cube  root,  &c.  of  x. 

The  reafon  of  which  is  plain  enough  ;  for  fince  "/  «  is  a 
geometrical  mean  proportional  between  i  and  x,  fo  ^  is  an 
arithmetical  mean  proportional  between  o  and  i  ;  amd  there- 
fore, as  2  is  the  index  of  the  fquare  of  x^  \  will  be  the  proper 
index  of  its  fquare  root,  &c. 

Obferve  alfo,  that,  for  convenience,  or  brevity^s  fake,  quan- 
tities or  numbers,  which  are  not  furds,  are  often  exprefled  in 

the  form  of  furd  roots.  Thus,  V^  4,  ^  \i  V  27,  &Ct 
fignify  2,  i,  3,  &c. 

But  though  thefe  furd  roots  (when  truly  fuch)  are  inex- 
preflible  in  numbers,  they  are  yet  capable  of  arithmetical 
operations  f  fuch  as  addition,  fubtraftio.n,  multiplication,  di- 
vifion,  &c. )  ;  how  readily  to  perform  which  the  algebraifl 
ought  not  to  be  ignorant. 

For  the  method  of  performing  thefe  operations,  fee  the 
fequel  of  this  article. 

Surds  are  either^ni^  or  compound, 

SuKDB,  SimpU^  are  tnofe  which  are  exprefled  by  one  fingle 

term,  as  V  c* 

The  furds  V  2,  V  3,  V^  &c.  though  they  are  them- 
felves  incommenfurable  with  unit,  according  to  the  defini- 
tion, are  commenfurable  in  power  with  it,  becaufe  their 
powers  are  integers,  i.  e,  multiples  of  unit.  They  may 
be  alfo  fometimes  commenfurable  with  one  another;    as 

the  V^  and  the  Vi^  becaufe  they  arc  to  one  another 
as  2  to  I.  Thefe  incommenfurables  are  called  by  fome 
communicable  :   and  when  they  have  a  common  meafure, 

as  V.'i'  is  the  common  meafure  of  both,  then  their  ratio 
is  reduced  to  an  expreffion  in  the  leaft  terms,  by  dividing  them 
by  their  greateft  common  meafure.  This  common  meafnre 
is  found  as  in  commenfurable  quantities,  only  the  root  of 
the  common  meafure  is  to  be  made  their  common  divifor. 


Thus, 


a/ 


II 


=    a/  4  =  2  ;    and 


ViS 


=  5  -v^  tf  • 


^/3  •  '  v« 

Surds,  CompounJ,  are  thofe  formed  by  the  addition  or 

fubtradionoffimple  furda :  as  ^Y  +  ^^  ^"^  ^ 
or  v^  7  +  V  2  :  which  laft  is  called  an  fmiver/al  root,  and 
fignifies  the  cubic  root  of  that  numberi  which  is  the  refult 
of  adding  7  to  the  fquare  root  of  2. 

I .  To  reduce  rational  Quantities  to  the  Form  of  any  furd  Roots 
ffigned. — Involve  the  rational  quantity  according  to  the 
index  of  the  power  of  the  furd,  and  then  prefix  before  it  the 

radical  fign  of  the  furd  propofed.    ThQs>  «  s=  ^/  m^  ^ 


Va^  =  Va^  =  Vif;  and  4  =t    ^^16  =  Vd^  = 

And  by  this  way  may  a  fimple  furd  fradion,  whofe  radical 
fign  refers  only  to  one  of  its  terms,  be  changed  into  anotber, 
vmich  ihall  refped  both  numerator  and  denommator.  Thuii 

— —  it  reduced  to  *  / 1.,  and  — 4r  to  .  /  i3l :  thu 
5  V  25  ^4      V    4 

alfo  a  reduced  to  the  form  of  a^ "   is  o^  ". 

And  roots  with  rational  co-efficients  may  thui  be  re- 
duced fo  as  to  be  whoUy  affeded  by  the  radical  fign.    Thiu, 


axe 


a*e^ 


2.  To  reduce  fimple  Surds,  having  different  rascal  S'^ 
(which  are  called beterogeneal  Surds),  to  others  that  maj Imt 
one  common  radical  %»,  or  which  are  hompgeneal:  or  ton- 
duce  Roots  of  £Jirent  Names  into  thofe  of  the  fame  2V«w.jlii. 
volve  the  powers  reciprocally  according  to  each  otkcr'i  m- 
dices,  for  new  powers ;  and  let  the  produa  of  the  mdicebe 
the  common  index.  Otherwife,  as  furds  may  be  c^ofited 
as  powers  with  fradional  exponents,  reduce  thefe  fra&owl 
exponenU  to  fradions  having  the  fame  value,  and  a  comnoD 

denominator.    Thus,  by  either  rule,  V  «  or  ^  and  ^TT 


MM 


or  f-,  will  be     V^a""  or  fl-|-,    and    v^"«1"". 
Alfo  'VJ"  and  V^  2  are  reduced  to  other  equal  fiiiA 

V~i^  and  V  4*  having  a  common  radical  fign. 

3.  To  reduce  Surds  to  their  mofifimpU  Exprefjiontt  wtoit 
lowfiTerms po/^Ue.—l>iyide  the  lurd  by  the  peatcft  pojf 
denoted  by  uie  index,  which  you  can  difcoveris  contaiwda 
it,  and  will  meafure  it  without  any  remainder ;  and  then  prt* 
fix  the  root  of  that  power  before  the  quotient  or  furd  fo 
divided  ;  this  will  produce  a  new  furd  of  the  fame  value  wffi 
the  former,  but  in  more  fimple  terms.  Thus,  i/i6«<^ 
by  dividing  by  16  j  a,  and  prefixing  the  root  441,  will  be  re- 
duced to  this,  4a  a/ Jj  and  a/  12  willbedepreffedtoai/j. 

Alfo  \/  ch^r  will  be  brought  down  to  ^  v  c r. 

To  reduce  a'^  to  its  lowefl  term :  fuppofe  «"  tbegw^ 
eft  n  power,  that  will  divide  a  without  a  repiaioder ;  aad 

let  ^  =  — ;  then  will  «  •   =  «   x   jr  •  ;  fortf=«'j« 


therefore  a  " 


■(= 


=  «■=! 


X  y 


■)= 


*XJ 


Alfo  V  75  oi-  7?*  =  S  X  3i»  or  s^sM'^^^'"^ 
8?^=:  Vi^x  3,  or  27^  x"3)^=  3  VTorsxi" 

This  ntdudion  is  of  great  ufe,  whenever  i^  cai  ^  ^^ 
formed ;  but  if  no  fuch  fquare,  cube,  ^Jq^*^"^^*  *^2 
be  found  for  a  divifor,  find  out  all  the  divifbrs  of  the  P<j^ 
of  the  furd  propofed ;  and  then  fee  whether  any  « ^ 
be  a  fquare,  cube,  &c.  or  fuch  a  power  as  the  rwicaiap 
denotes ;  and  if  any  fuch  can  be  found,,  let  that  be  ul«» 
the  fame  manner  as  above,  to  free  the  furd  quantrty  tn  ^ 

from  the  radical  fign.  Thus  if  A/"i88  be  pr«poW,  ^ 
its  divifors  will  be  found  the  fquares,  4,  9,  lOf  ifj  ^ 
144;  J>y  which,  if  288  be  divided,  there  wiU  «^^ 
quotients  72,   32,   18,  8,  and  2 ;    wherefore,  ib»«^ 
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n'  288,  you  may  puf  3  a/  72,  or  3  Vja,  or  4  V  18,  or 

6  A^  8»  or,  laftly^  12^2;  and  the  fame  may  be  done  in 
fpecies. 

By  the  two  laft  problems  we  may  determine,  whether 
any  two  rootB  are  commenfurable  one  to  another ;  and  alfo 
find  their  ratio.  For  after  redudioa  into  the  loweft  terms, 
and  the  fame  namc«  if  the  powers  are  equal,  the  roots  are 
commenfurable,  and  their  ratio  is  equal  to  that  of  the  ra- 
tional co-efEicients.    Thus,  \^  75  and  v^  27  reduced^  wiU 

be  5  a/  3,    and   3  V  3,   which  arc  commenfurable ;    and 

5  >/  3  5  3  ^  3  -5  5  ••  3- 

4.  To  add  and  fubtraS  Surds, — When  they  are  reduced 
to  their  loweft  terms,  if  they  have  the  fame  irrational  part, 
add  or  fubtrad  their  rational  co-efficients,  and  prefix  the 
fum  or  difference  to  the  coounon  irrational  part.     Thus, 

^2f_  +  V^48  =  5^/3  +  4^3  =  9^3:  and 
^/ a^x  +   '^ b^x  ^  a  ^K  ■\-  h  ^x  ^  J+7  X    VlT 

And  VT^  _  VYa  =  5  -v/6  -  s  v^6  =  2  ^6. 
If  they  have  not  the  fame  irrational  part,  they  can  only  be 
conneaed  by  the  fign  4.  or  — . 

Hence  it  appears,  that  the  fum  or  diffeience  of  any  two 
fquare  roots  is  equal  to  the  fquare  fxx)t  of  the  fum  or  dif- 
ference of  the  fum  of  the  powers,  and  twice  the  produd 
of  their  roots. 


Ejr.  ^75  4-  >/48'=  ^75  +  48  +  2  xT^TxTTi 
=  ^75  +  48+2x20x3(120)=  -v/I^  =  9  ^3. 
For  if  V^ifl  and  ^Tt  be  any  given  quantities,  it  is  plain 
that  73^  ±17\^  z^  a  ±c  ^  ^7+177+77)"^. 

f  To  multiply  and  divide  Surds If  they  have  the  fame 

rational  quantity,  they  are  multiplied  by  adding  their  in- 

dices,  and  divided  by  fubtra6Ung  them.     Thus,   V7  x 


a^   X 


4-  3  +  2  • 

D 


a^  = 


V 


2    X 


vr=  vp  =  ^^Tz 


32.     Alfo, 


a'\ 


=  fl »   -  ^  =  a 


vx 


S  -•  3 
1  S 


=  a 


1  ft 


=  '^«*i  and 


V7 
V7 


and 


V2 


If  thev  have  different  rational  quantities,  and  the  fame 
fijfn,  multiply  thefe  rational  quantities  into  one  another,  or 
divide  them  by  one  another,  and  fct  the  common  radical 

fign  over  their  produd :  thus,  v'T"'  x   ^  *»  ;=.  V^?^ 
and   VT  X  V7..,  VTo:  alfo.  YJL^  {/^ 

V 

But  if  tiie  furdi  have  not  the  fiune  radical  fin,  reduce 
SoL^^iv^  to  fock  aa  fliaU  have  the  f^  radical 


V      ^3' 


«.d  — 2.  =  J/I  ^  J/T 


fign,  and  preceed  as  before.  Thus,  V^  x  "J^l  = 
V'FJ^j  and  v' a  X  v'4  -  2^-  ^  4^  =  a*  x 
4*   =    ^2'X4'   =    VsTle   =    V7i8.    Alfo, 


;^ 


V 


•/76  _  .  _ 

"^     V     8    ""   ^  2.     If  the  furds  have  any  rational  co- 
efficients,  their   produd   or  quotient  muft  be   prefixed. 

Thus,    2  V^J  X    s^^'6^  10  V/l8,  and  1^2!   ^ 


<4- 


V6 


ruiiJr"''f^j,T^  £wArf««,  0/  5»rA.— The  powers  of 
furds  are  found  by  multiplying  tiieir  indices  by  the  index 

of  Uie  power  required.  Thus,  die  fquare  of  VT  m 
jix.  _  j4  _   V—  and  die  cube  of  VJ  =  j+x  . 

r  f  ^  "^  V  125.  Or,  raife  the  quantity  under  the  ra- 
dical fifirn  to  the  power  required,  continuing  the  fame 
radical  figu ;  unlefs  the  index  of  that  power  is  equal  to  the 
name  of  the  furd,  or  a  multiple  of  it ;  and  in  that  cafe,  the 
power  of  the  furd  becomes  rational.     Thus,  the  cube  of 

VT  =  vTl^  =  4, 

Evolution  is  performed  by  dividing  the  fradion  which  ia 
the  mdex  of  the  furd,  by  the  name  of  the  root  required. 

Thus,  the  fquare  root  of  V"^  is  V  a*,  or  V  «*. 

Simple  furds  are  commenfurable  in  power,  and  by  beinr 
multiplied  mto  themfelves,  give,  at  length,  rational  quan. 
titles.  But  compound  furds,  multiplied  into  themfelves, 
commonly  give  irrational  produds.  Yet,  in  this  cafe,  when 
any  compound  furd  is  propofed,  there  is  another  compound 
lurd,  which,  multiplied  into  it,  gives  a  rational  produd. 

Thus,  if  V «  -  V  ^  were  propofed,  multiplying  it  by 
V«'  +  Vah  +  V*%  the  produd  will  be  a  -  *. 

The  invefUgation  of  that  furd,  which  multiplied  into  the 
propofed  furd,  gives  a  rational  produd,  is  made  eafy  by 
three  theorems,  delivered  by  Mr.  Maclaurin,  in  his  Al- 
gebra, p.  109,  feq.  to  which  we  refer  the  curious.  This 
operation  is  of  ufe  in  reducing  furd  expreffions  to  more 
fimple  forms.  Thus :  fuppofe  a  binomial  furd  divided  by 
another,   as   2  ^  20  +  a  ^  12  by  2  ^5  -  2  v'St   the 

quotient  might  be  expreffed  by  ^  V^^P  +  ^^"^     ^^^ 

2^5-.2V3 
this  might  be  expreffed  in  a  more  fimple  form,  by  multiply, 
mg  both  nuiperator  and  denominator  by  that  furd,  wfcch 
naultipbed  into  the  denominator,  gives  a  rational  produd ; 

thus,   ^^^^^^"  =   Vgo+^12 

V5-^/3  V5-V3 

y  100  +  2  v'^o  +  d 


a/5+  Vi 


5-3 


16  +  2  v' 60 

5 '  =  8  -h  a  y  15. 


To  do  this  generally,  fee  Maclaurin,  lib.  cit.  p.  113. 
When  the  fquare  root  of  a  furd  is  required,  it  may  be 

4  B  foundf 
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fouii4,  nearly,  by  extrading  th<  root  of  ai  rational  quantity 
that  approximates  to  its  value.  Thus,  to  find  the  fquare 
root  of  3  +  2  ^  2|  firft  calculate  v' ^  =:  i.4i4^^» 
Hence,  3  +  2^2  =  5.82842,  the  root  of  which  is  found 
to  be  nearly  2.41 42 1. 

In  like  manner  we  may  proceed  with  any  other  propofed 
root.  And  if  the  index  of  the  root,  propofed  to  be  ex- 
traded^  be  great,   a   table   of  logarithms   may  be  ufed. 

Thus,  ^5  +  »!/  17  may  be  moft  conveniently  found  by 

logarithms. 

Take  the  logarithm  of  17,  divide  it  by  13  ;  find  the 
number  correfponding  to  the  quotient ;  add  this  number 
to  5  ;  find  the  logarithm  of  the  fum,  and  divide  it  by  7,  and 
the  number  correfponding  to  this  quotient  will  be  nearly 

equal  to   '^ 5  +  »^  17. 

But  it  is  fometimes  requifite  to  exprefs  the  roots  of  furds 
eza6Uy  by  other  furds.     Thus,  in  the  firH  example,  the 

fquare  root  of3  +  2^2isi  +  v'2:fori-f^2    x 

I  -h   V2   =   1+2^/2  +  2  =   34-2^^2. 

For  the  method  of  performiing  this,  the  curious  may  con- 
fult  Mr.  Maclaurin's  Algebra,  p.  115,  feq.  where  alfo  rules 
for  trinomials,  &c.  may  be  found. 

For  extracting  the  higher  roots  of  a  binomial,  whofe  two 
members  being  fquared  are  commenfurable  numbers,  we  have 
a  rule  in  fir  Ilaac  Newton's  Arithmetica  Univerfalis,  p.  59, 
but  without  demoniiration.  This  is  fupplied  by  Mr.  Mac- 
laurin,  in  his  Algebra,  p.  120,  feq.  as  alfo  by  s'Gravefande, 
in  his  MathefeoB  Univerfalis  Element,  p.  211,  feq. 

It  fometimes  happens,  in  the  refolution  of  cubic  equa- 
tions, that  binomials  of  this  form  ^  +  ^  y  —  9  occur,  the 
cube  roots  of  which  muil  be  found.  To  thefe  fir  Ifaac's 
rule  cannot  always  be  applied,  becaufe  of  the  imaginary,  or 
impofiible  fa£ior  ^  ~  9 ;  yet  if  the  root  be  exprefiible  in 
rational  numbers,  the  rule  will  often  lead  to  it  in  a  fhort 
way,  not  merely  tentative,  the  trials  being  confined  to 
kpown  limits.     See  Maclaur.  loc.  cit.  p.  127,  feq. 

It  may  be  further  obferved,  that  fuch  roots,  whether 
expreffible  in  rational  numbers,  or  not,  may  be  found  by 
evolving  the  binomial  a  4  ^  ^  -^  9,  by  the  Newtonian 
theorem,  and  fumming  up  the  alternate  terms.  Maclaur. 
Iqc  cit.  p.  130. 

Thofe  who  are  defirous  of  a  general  and  elegant  folution 
of  the  problem,  to  extraS  any  root  of  an  impoffibk  Binomial 
«  4-  ^  —  ^,  or  of  a  toJKble  tinomial  a  -\-  k^o^  may  have 
recourfe  to  M.  De  Moivre's  Letter  to  Dr.  Saunderfon, 
inferted  by  way  of  Appendix  to  his  Algebra,  and  to  the 
Philofophical  TranfaftiouR,  N*^  45 1  ;  or  to  Dr.  Martyn's 
Abridgment,  vol.  viii.  p.  i,  feq.  See  alfo  on  the  manage- 
ment of  furds,  Kerfey's  Algebra.  Ward's  Mathem. 
part  ii.  cap.  4.  Jones's  Synopfis.  Palm.  Math,  part  i. 
fe6k.  3.  cap.  6.  Saunderfon's  Algebra,  vol.  ii.  fionny- 
caftle's  Algebra,  &c.  dec. 

Surds,  Commenfurable.     See  Commensurable. 
Surds,  Heterogeneous.     See  Heterogeneous. 
Surds,  Homogeneous.     See  Homogeneous. 
SURD  AH,  in   Geography  y    a  town  of  Hindooftan,  in 
Bengal ;  15  miles  ^."SN .  oi  Nattore. — Alfo,  a  town  of  Hin- 
dooftan, in  the  circar  of  Ruttunpour;   18  miles  N.E.  of 
Dumdsdi. — Alfo,   a  town  of  Bengal;    10  miles  S.£.  of 
Baulcah. 

SURDE',  or  Surdy  (Sooree).  See  Schech  Sure. 
This  ifland,  fituated  in  the  Red  fea,  nearly  eaii  of  Nobfiure 
(Faloor),  appears  at  firii  fight  like  a  two-maiied  vefiel. 
It  18  DOt  far  from   Sheik  Shaib,    called  by  d'Anville 
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Bafheab,  which  is  one  of  the  largeft  iflands  in  the  gulf,  and 

inhabited. 

SURDESOLID.     See  Sursolid. 

SUREAU,  in  Geography^  a  river  of  Louifiana,  which 

runs  into  the  MiiTouri,  N.  lat.  38°  54'.  W.  long.  92^42'. 
SUREN,  a  river  of  Switzerland,  which  runs  from  th( 

lake  of  Sempach  into  the  Aar,  2  miles  N.E.  of  Aran. 
SURENHUSIUS,  William,  in  Biography,  a  afc. 

brated  Hebrew  fcholar  in  the  uuiverfity  of  Amiterdam,  well 

known  for  liis  edition  of  the  Mifchna,  with  notes  and  a  Latin 

verfion,  which  he  began  to  pubUfh  in  1698,  and  completed 

in  1703,  in  3  vols.  fol.     It  contains  alfo  the  commenUriei 

of  the  rabbins,  Maimonides  and  Bartenofa. 

SURETY,  in  La*u)y  a  bail  that  undertakes  for  another 

man  in   a  criminal  cafe,   or  a6lion  of  trefpafs,  &c.   See 

FiDE-Ju^r. 

Surety  of  the  Peace^  an  aft  by  which  a  perfon  in  danger 

of  hurt  from  another,  is  fecured  by  a  bond,  or  recogni. 

zance  acknowledged  by  the  other  to  tht  king,  and  bail 

bound  with  him,  for  keeping  the  peace.     See  Sbcuritati 

Pacis. 

This  fecurity  a  juftice  of  the  peace  may  commaad,  either 

as  a  minifter,  when  commanded  thereto  by  higher  authority; 

or,  as  a  judge,  when  he  dotb  it  of  his  own  power,  derived 

from  his  commifiion. 

It  differs  from  furety  of  good  oBeari^gt  in  that  wheren 

the  peace  is  not  broken  without  an  affray,  or  fuch  like: 

the  furety  de  bono  ge/lu  may  be  broken  by  the  number  of  a 

man's  company,   or  by  his  or  their  weapon,  or  handi. 

See  Peace,  and  Good  Abearing. 

SURF,  in  Agriculture^   a  term  fometimes,  in  drainioft 

applied  to  a  fough,  which  is  the  conduit  or  bottom  part  i 

a  drain,  when,  formed  with  brick  or  ttones.    See  Spiixg- 

Draining. 

Surf  of  the  Sea^  the  fwell  of  the  fea,  which  breaks  upoi 

the  fliore,  or  any  rock  lying  near  the  furface  of  the  fea; 

and  which  renders  fuch  places  dan^^erous. 

The  furf  forms  fometimes  but  a  fingle  range  alone  the 
fhore ;  at  other  times  there  is  a  fucceffion  of  two,  three, 

four,  or  more,  behind  each  other,  extending  perhaps  half* 

mile  out  to  fea  ;  the  number  of  ranges  being  generally  n 

proportion  to  the  height  and  violence  of  the  furf.   The 

furf  begins  to  affume  its  form  at  fome  diilance  from  the 

place  where  it  breaks,  gradually  accumulating  as  it  moves 

forward,  till  it  gains  a  height,  in  common,  of  from  15  to 

20  feet,  when  it  overhangs  and  falls,  like  a  cafcade,  neiHy 

perpendicular,  involving  itfelf  as  it  defcends.    The  noife 

m  fome  cafes  is  fo  great,  that,  during  the  ftillnefs  of  the 

night,  it  may  be  heard  many  miles  inland  from  the  (hott. 

The  force  of  the  furf  is  very  great.     In  fome  places  the 

furfs  are  ufually  greater  at  high,  and  in  others  at  low  water; 

but  they  are  faid  to  be  uniformly  more  violent  during  the 

fpring-tides.     Mr.  Marfden,    in  his  Hiftory  of  SumatiJ 

has  made  fome  ingenious  obfervations  on  the  caufe  of  fora 

in  general,    and  particularly  on  the  phenomena  of  tbox 

which  occur  on  the  coaft  of  that  ifland.     When  a  wafc  »  ^ 

its  height,  it  defcends  by  the  force  of  gravity,  and  the  *>■ 

mentum  acquired  in  defcending  impels  the  neighbonnoK 

particles,  which,  in  their  turn,  rife  and  impel  others,  vA 

thus  form  a  fuccefHon  of  waves.     This  is  the  cafe  in  "* 

open  fea  ;  but  when  the  fwell  approaches  the  (bore,  andthe 

depth  of  water  is  not  in  proportion  to  the  fize  of  the  iM 

the  fubfiding  wave,  inliead  of  prefling  on  a  body  of  >vattfi 

which  might  rife  in  equal  quantity,  preifes  on  the  grouw 

whofe  reason  caufes  it  to  rufh  on  in  the  manner  which  ^ 

call  a  furf.     Some  have  itated,  that  in  forming  a  furf,^ 

body  of  water  has  no  a&ual  progreffiye  mouon  \  bat Jv* 

Mindtt 
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Uarfdeii  dmies  this  ftA,  and  iays,  that  the  onfar  real  pro- 
greflioii  of  the  water  is  occafioned  by  the  perpendicular  fall» 
after  the  breaking  of  the  furf ;  when»  from  ita  weight,  it 
Smms  on  to  a  greater  or  lefs  diftance,  in  proportion  to  the 
height  from  which  it  fell,  and  the  Hope  of  the  ihore. 
That  the  furfs  are  not,  bke  common  wavet,  the  immediate 
cffe6fc  of  the  wind,  is  evident  firom  this  circumftance,  that 
the  hi^heit  and  molt  violent  often  happen  when  there  is  the 
leaft  wind,  and  weeverfd;  and  fometimes  the  furfs  will  con- 
tinue with  an  equal  degree  of  violence  durin?  a  variety  of 
weather.  On  the  weft  coaft  of  Sumatra,  the  highelt  are 
experienced  dyring  the  fouth-eail  monfoon,  which  is  never 
attended  with  fuch  gales  of  wind  as  the  north-weft.  The 
motion  of  the  fiirf  is  not  obferved  to  follow  the  courfe 
of  the  wind,  but  often  the  contrary ;  and  when  it  blows 
hard  from  the  land,  the  fpray  of  the  fea  may  be  feen  to  fly 
in-  a  direction  oppoiite  to  the  body  of  it,  though  the  wind 
has  been  for  many  hours  in  the  fame  point.  The  furfs  fo 
ffeneral  in  the  tropical  latitudes  are,  as  our  author  appre- 
nends,  the  confequence  of  the  trade  or  perpetual  winds 
which  prevail,  at  a  diftance  from  (hore,  between  the  parallels 
of  30^  N.  and  S.,  whofe  uniform  and  invariable  a^on 
caufes  a  long  and  conftant  fwell,  that  exifts  even  in  the 
calmeft  weather,  about  the  line,  towards 'which  its  direftion 
tends  from  either  fide.  This  fwell,  when  a  fquall  happens, 
or  the  wind  frefhens  up,  will,  for  the  time,  have  other  fub- 
fidiary  waves  on  the  extent  of  its  furface,  breaking  often  in 
a  dire6tion  contrary  to  it,  and  which  will  again  fubiide  as  a 
calm  returns,  without  having  produced  on  it  any  perceptible 
cffed.  For  further  obfervations  on  this  fubjed,  we  refer 
to  Mr.  Marfden's  Hift.  of  Sumatra,  p.  32,  &c. 

SURFACE,  in  Geometry.    See  Superficies. 

Surface,  ConneSion  of,  in  Ornamental  Gardemngy  that 
fort  of  natural,  eafy,  agreeable,  and  tafteful  conneSion  of 
the  different  parts  of  the  furface  of  ornamented  grounds, 
which  conftitutes  and  affords  beauty,  variety,  and  orna- 
mental effe^  in  them.  It  has  been  obferved  by  Mr.  Lou- 
don, in  his  work  on  forming,  improving,  and  managing 
country  refidences,  that  conneflion  is  effentially  requifite  to 
the  formation  of  chara6^er  in  fuch  fituations ;  and  that  no- 
thing  in  grround  is  fo  dif agreeable  as  its  interruption,  and  the 
want  of  fuitable,  neat,  natural  connexion  in  its  feveral 
fuperficial  parts.  It  is  well  andjuflly  ftated,  that  the  mofi 
beautiful  mound  formally  placed  upon  a  level,  or  the  moft 
elegant  fweep,  amid  abruptnefTes  and  irregularities,  will 
«ver  be  difcordant  and  difgufting.  That  in  undulating  and 
fimple  furfaces,  the  parts  ought  to  co-operate  with  each 
other  in  producing  every  variation  and  agreeable  diverfity  of 
form ;  and  in  pi^urefque  furfaces,  the  union  of  abruptnefl'es 
and  broken  ground  (hould  neither  be  forced,  regular,  tame, 
nor  unmeaning.  That  a  level  furface,  broken  into  holes,  or 
covered  with  heaps,  is  totally  different  from  a  pidurefqne 
furface;  and  that  even  an  irregular  furface,  uniformly 
abrupt  or  broken,  is  but  another  variation  of  the  fame  de- 
formity and  defe6k.  That  in  pi6turefque  ground,  the  fur- 
face (hould  either  be  rifing,  falling,  or  irregular:  in  the 
riiing  furface,  the  breaks  and  abrupt  afcents  ihould  fuc- 
ceed  each  other,  or  be  interpofed  fo  as,  ftanding  below 
and  looking  upwards  upon  them,  they  may  feem  to  favour 
the  general  tendency  to  rife  ;  and  ftanding  above,  and  look- 
ing down  over  them,  they  may  appear  in  unifon  with  the  na- 
ture of  the  declivity.  That  a  hollow  vrithout  an  outlet,  or 
a  circular  mound  without  a  continuation  of  fwell,  are  alike 
unnatural  and  difagreeable. 

It  is  fuggefted,  that  wood  may  render  undulating  furfaces 
snore  chara&eriftic,  by  being  planted  on  the  eminences ;  that 
it  may  give  ezpreffion  and  tSeOi  to  tame  formlefs  hills,  by  judi- 


S  U  R 

cious  difpofition  upon  their  fides,  fo  as  to  vary  both  their  fur- 
face and  fky  outline,  and  that  it  may  even  render  an  unintereft- 
ing  common  intricate  and  varied.  That  a  few  trees  falling 
down  a  declivity  or  precipice,  increafe  the  appearance  of 
fteepnefs ;  and  a  wood  covering  the  bafe,  and  creeping  up 
to  various  heights  on  the  fide  of  a  hill,  adds  greatly  to  its 
apparent  height  and  grandeur.  That  a  furface  full  of  de- 
formities, either  hollows,  pits,  or  unconnefted  excrefcences, 
may,  by  a  judicious  diftributioh  of  wood,  be  rendered 
highly  pifturefque.  That  folitary  hills,  formally  placed 
upon  a  level  furface,  which  on  a  fmall  fcale  muii  be  con-- 
neQed  by  adding  earth  to  the  angle  formed  by  the  junAion 
of  their  bafe  with  the  general  furface,  may,  it  is  thought, 
by  placing  wood  in  the  jun6^ion,  be  completely  united  with 
every  thing  around.  Accident  has  fometimes  p/oduced  this 
effeft,  as  where  there  is  a  conical  hill  which  rifes  abruptly 
from  the  furface  of  a  level  or  gently,  varied  country  :  in 
which  cafe  the  greater  part  of  the  bafe  of  the  hill,  and  the 
lower  parts  of  its  fides,  may  often  be  alfo  planted  for  the 
fame  purpofe.  But  the  effefl  of  wood  in  changing  the  ap- 
pearance of  ground,  though  moft  ftriking  upon  a  large  fcal^ 
is,  it  is  faid,  no  lefs  important  in  fmaller  variations  of  fur- 
face. It  is  thought  that  even  a  few  barrow-loads  of  earth 
on  a  knoll,  or  a  continuation  of  fwell  on  each  fide  of  a  walk 
or  fore-ground,  will  make  fome  difference,  even  though 
clothed  only  with  pafture  :  but  if  planted  with  trees,  they 
produce  (hade  and  chara^er  immediately ;  and  that  they 
may  conceal  deformities  in  the  diftance,  ferve  as  a  frame  dt 
fore-ground  to  diftant  beauties  which  might  pafs  unperceived, 
or  they  may  give  importance  to  the  fcene  itfelf  from  other 
points  of  riew,  or  places  from  which  they  may  be  feen. 

It  is  evident,  therefore,  that  a  proper  connexion  of  fur- 
face in  ground  where  ornament,  variety,  and  beauty,  are  to 
be  produced,  is  a  matter  of  very  great  utility  and  import- 
ance in  many  different  ways  and  intentions,  and  to  which  no 
inconfiderable  attention  is  neceffary  in  laying  out  all  forts  of 
pleafure-grounds,  but  efpecially  thofe  of  the  more  extenfive 
kind. 

Surface,  Planning  and  Modelling  of  that  fort  of  plan- 
ning and  modelling  which  exhibits  or  difplays  the  different 
kinds  of  improvements  which  are  capable  of  being  intro- 
duced in  forming,  improving,  and  beautifying  all  forts  and 
defcriptions  of  country  refidences,  and  the  buildings  or 
other  obje6^8  and  ornaments  connected  vrith  them. 

The  models,  in  wood,  of  five  different  kinds  of  improve- 
ments in  hot-houfes,  which  form  and  conftitute  the  princi- 
pal ones,  which  Mr.  Loudon,  an  ingenious  improver  •  of 
rural  fcenery,  has  introduced  into  fuch  houfes,  are  to  be 
purchafed  and  had  in  London  as  well  as  Edinburgh.  Thefe 
are  faid  to  have  been  found  of  great  fervice  to  eentlemen, 
by  enabling  their  workmen  to  conftru^  fuch  ufefui  improve- 
ments with  eafe  and  certainty.  Without  fome  fuch  affiftance, 
it  is  well  known  this  fort  of  bufmefs  is  often  not  only  fadly 
mifraanaged,  but  very  tedious  and  troublefome. 

It  has  been  ftated  by  the  writer  of  a  late  work  on  forming 
and  improving  country  refidences,  that,  before  any  thing  ii 
fixed  upon  relative  either  to  the  formation  or  improvement  of 
a  rural  refidence,  or  any  of  its  parts,  whether  principal  or 
complex,  a  plan  or  ideal  fcheme  of  the  whole  fhould  be  pre- 
vioufly  formed  in  the  mind  of  the  artift  or  improver,  and 
embodied  on  paper,  for  the  infpeflion  or  mature  confider- 
ation  of  the  proprietor  and  his  friends.  For  this  purpofe» 
the  fituation  fhould,  it  is  faid,  be  fully  examined  with  refpeft 
to  foil,  vifible  beauty,  and  profped,  and  alfo  the  relative  ad- 
vantages and  difadvantages  of  climate  and  other  matters. 
The  beft  method  of  acquiring  fuch  knowledge  is,  it  it 
thought,  to  vifit  the  place  at  different  feafons,  bHcfore  com. 
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pleting  the  defign.  In  this  manner,  obfenration  may  embrace, 
and  refledion  digeft,  the  emotions  excited  in  the  mind  of  the 
artift  or  improver,  by  its  diverfe  qualities,  or  in  otlier  ways. 

It  is  fuj?gefted  that  the  ichnography,  and  bird's-eye  yiews, 
of  the  prelent  ftateof  the  whole  mould  firft  of  all  be  delineated, 
and  geometrical  fedions  made,  where  water  or  fimilar  works 
may  be  hinted  to  be  had.  Upon  thefe,  efpecially  the  ground- 
plan,  the  defigner  may  flightly  iketch  with  red,  or  any  ftriking 
colour,  the  propofed  improvements,  in  fome  proper  manner. 
After  which  he  (hould  make  out  a  plan,  bird's-eye  views, 
feftions,  elevations,  and  other  fuitable  deiigns,  fhewing 
what  may  be  the  efFe£l  of  the  propofed  improvements  at  a 
certain  future  period,  fuppofe  three  or  feven  years,  after 
they  have  been  executed.  This  fhould  be  accompanied  by 
perfpe6Uve  views  of  the  moft  intereftiiig  parts  or  pafTages  of 
the  icenery,  or  of  the  buildings  in  their  prefent  date  ;  and 
by  other  (ketches,  (hewing  the  effe6fc  of  improving  them. 
The  whole  of  which>  except  the  larger  ground-plans  (which 
may  generally  be  fixed  on  canvas  and  rollers),  (hould  be 
incorporated  with  a  manufcript  volume,  giring  fome  ac- 
count of  the  prefent  flate  of  the  place  (which  will  always 
be  interelling  after  the  alterations  are  made),  and  mention- 
ing the  leading  reafons  for  propofing  the  improvements,  and 
the  general  directions  for  executing  them.  Either  here,  or 
more  properly  in  a  detached  appendix,  (hould,  it  is  faid,  be 
given  an  eitimate  of  the  expence  of  the  whole.  In  connec- 
tion with  thefe  plans  and  other  things,  it  has  been  found,  it 
is  faid,  of  great  advantage,  in  many  irregular  (ituations,  to 
conftru£i  models  both  of  the  prefent  (late  and  propofed  im- 
provements ;  and  not  only  of  the  buildings,  but  alfo  of  the 
firround-furface,  the  water,  gardens,  hot-houies,  and  vil- 
lages, both  in  their  prefent  and  improved  (late. 

The  fame  writer  has  lately,  it  is  faid,  invented  a  very  in« 
genious  method  of  modelling  eftates,  which  will  be  of  very 
confiderable  advantage  to  landed  proprietors,  particularly 
Chofe  intending  to  improve,  decorate,  or  build  upon  their 
farms  or  grounds.  In  this  kind  of  modelling,  the  variation 
of  the  furface  is  (hewn  exa6lly  as  it  is  in  reahty  ;  and  all  the 
trees,  hedges,  roads,  rivers,  buildings,  and  other  matters, 
are  accurately  raifed  on  the  models,  agreeable  to  a  certain 
ic^Xe  ;  and,  afterwards,  the  whole  is  coloured  from  nature. 
There  is  annexed  a  manufcript  volume  of  references,  con- 
taining the  names  of  the  different  farms  and  fields,  the  con- 
tents of  each,  and  the  nature  of  its  foil  and  other  matters, 
with  every  other  requifite  information.  The  inventor  has 
alfo  a  curious  compofition,  which  may  be  ufed  without  any 
previous  preparation,  and  by  which  any  gentleman  may  try, 
upon  the  model,  the  effe6l  of  any  propofed  alteration  or 
improvement :  and  alfo  a  fmall  wire  net,  each  me(h  of  which 
is  equal  to  an  acre,  by  which  the  contents  of  any  part  may 
be  mftantly  known  by  applying  it,  and  numbering  the 
meihes  which  cover  the  field  or  fpace  to  be  meafured.  From 
the  nature  of  the  model,  any  changes  which  may  after- 
wards be  made  in  the  ground  can  beinferted  without  injuring 
the  piece ;  and  hence  no  eftate  will  ever,  it  is  faid,  require 
to  be  remodelled*  The  remarkable  objects  upon  an  eftate, 
fuch  as  the  manfion-houfe,  &c.  can  alfo,  to  give  a  clearer 
▼iew  of  them,  be  modelled  feparately,  upon  a  larger  fcale 
than  the  general  plan. 

The  unwieldinefs  and  bulk  of  fuch  a  model  would  at  the 
firft  fight  appear  to  be  an  inconvenience ;  but  by  dividing  it 
into  feparate  parts,  (which  parts  are  kept  in  a  fmall  chenor 
box,  and  may  be  taken  out  and  fitted  together  in  a  few  fe- 
conds,)  it  occupies  little  more  room  than  a  plan  of  the  ordi- 
nary kindt 

The  advantages  which  the  inventor  thinks  will  attend  this 
mode  of  imitatmg  eltates  are  thefe :  ift,  that  a  proprietor 


will  fee  a  correft  imitation  or  miniatiire  of  his  eftate,  in  tlie 
cleared  manner,  and  without  the  ri(k  of  being  milled  or  de- 
ceived by  a  plan  :  adly,   that  every  propofed  alteratioa  or 
improvement,  of  whatever  kind,  will  be  clearly  imderftood, 
and  may  be  fo  pointed  out  to  workmen,  as  that  they  mj, 
it  is  thought,  execute  it  with  fuperior  eafe  and  certainty.  la 
planning  and  forming  country  feats,  this  will  be  of  immenfe 
advantage ;  and,  as  a  further  aiiiftance  to  it,  the  difcoTeicr 
has  alfo  invented  a  kind  of  working-plan^  which  will  enable 
workmen  to  execute  exa6Uy  the  arrangement  of  trees,  (hrubci 
and  flowers,  about  any  place,  in  a  manner  agreeable  to  the 
principles  which  have  been  laid  down  and  explained  is  tlie 
inventor's  work  on  country  refidences.     Thefe  who  uoder- 
(land  the  mode  of  arrangement  there  exhibited  and  explained^ 
and  can  compare  it  with  the  common  mode  of  mixing  all 
forts  of  trees  indifcriminately,  will,  it  is  thought,  be  cob* 
vinced  that  this  improvement  is  of  great  utility :  jdly,  that 
the  effe6t  of  every  alteration  propofed  may  be  clearly  fees 
before  it  is  executed  ;  whether  it  be  the  effe£l  that  changing 
the  lines  of  fences,  roads,  &c.  will  have,  in  altering  the  coo- 
tents  of  the  adjoining  enclofures  (and  this  can  beinftantly 
found  by  ufingthewire-uetting)  ;  or  the  efFed  of  thead(t 
tion  of  wood  or  buildings,  whether  ufeful  or  omamestal. 
It  is  almoft  needlefs  to  add,  that  the  fcheme  of  improTe- 
ment  can  be  altered  and  varied  upon  the  model,  until  tlv 
be(t  effedl  (hall  be  produced,  which  effedl  may  afterwards 
be  exadly  imitated  upon  the  grounds.     The  makmg  trials, 
on  the  model,  of  the  effect  of  alterations,  will,  it  is  CaJd, 
form  a  very  inilru6Uve  and  rational  amufement  for  p^opri^ 
tors  at  certain  leifure  times. 

Two  models  of  this  kind,  one  (hewi|ig  the  prefent  appear- 
ance and  contents  of  an  eftate  in  general,  and  the  other  the 
effect  of  an  intended  new  place  of  refidence  for  the  proprietor, 
have,  it  is  faid,  been  already  formed  ;  to  the  latter  of  which 
has  been  added  an  elegant  manufcript  volume,  iiluilrated  bj 
drawings  and  (ketches  containing  the  inventor's  ideas  of  the 
fituation  ;  his  reafons  for  propofing  the  improvementj,  aod 
pra^ical  directions  for  executing  them  ;  accompanied  with 
working-plans,  a  large  vertical  profile,  (hewing  the  effed  of 
the  whole,  and  a  general  eftimate  of  the  expence  of  theei^ 
cution,  &c. 

Several  improvements  in  the  method  of  conftruding  ud 
forming  fuch  models  have  fince  the  above,  it  is  faid,  beat 
made,  lo  that  ten  thoufand  acres  of  furface  may  now  benio- 
delled  on  a  fufficiently  large  fcale,  and  the  weight  of  the 
model  not  exceed  five  pounds,  nor  be  in  the  leaft  danger  of 
being  broken  or  tarnimed :  and,  what  certainly  deferyestk 
confideration  of  the  landed  intereft,  eftates  may,  it  is  lai<if 
be  modelled  in  this  way  for  little  more  than  the  expence  of  a 
common  furvey.  , 

It  is  remarked,  that  the  negleCb  of  improvers,  in  not  pf^ 
conceiving  a  plan  of  the  whole  before  proceeding  to  operate 
upon  the  parts,  has  often  occafioned  them  much  ufelefi  ex- 
pence  and  trouble,  of  which  they  are  commonly  nat  await 
until  it  be  too  late.  So  many  inftances  of  this  occur  a 
every  part  of  the  country,  it  is  faid,  that  it  is  aftoniflusg 
they  fhould  not  be  more  cautious  in  embarking  in  fuch  ex* 
tenfive  undertakings  without  a  much  greater  certainty  of 
fuccefs.  Even  fome  who  have  formed  and  arranged  a  pbo  ^ 
their  minds  previoufiy  to  proceeding,  have  mifconceiveo 
e(fe£ls  from  deficiency  in  pra6iical  knowledge;  and  have 
often  gone  farther  wrong  than  the  others,  from  a  falfe  efli- 
mate  of  their  own  powers.  .  The  neglect  of  having  a  piafi 
from  an  artift  or  proper  improver,  which  wiU,  it  is  ^^^ 
leaft  always  furni(h  fane  hints,  is  thought  generally  adnJ* 
to  the  real  intereft  of  a  proprietor  \  as  coiifuitiDg  fuch  t^^ 
or  improvers  may  often  fave  no  little  expence. 


SURFACE. 

SuRFACBy  C$9irii^  oft  m  Hoi^Jii  the  meina  of  cover-  fit  for  carrying  it  along  a  trench^    A  liWng  ftream  givett  it 

ing  over  foperficially  the  foil  or  mould  of  fuch  beds.     Thia  is  faid,  a  firmnefs  and  tightnefs  to  the  bottom  of  a  cut  or 

hUf  for  the  moft  party  principally  been  confined  to  fbme  channel,  in  which  ftagnant  or  flowly  moving  waters  would 

fort  of  thin  earthy  material ;  but  lately  other  forts  of  fub-  fink.     The  fidl  of  about  one  per  cent*  is  fufficient,  it  is 

fiances  have  been  nad  recourfe  to  for  the  purpofe,  which  are  thought,  in  ordinary  cstfes  of  drains  or  runs  of  water.    But 

of  a  more  dry  and  forcing  nature,  with  great  fuccefs  in  par-  where  the  bottom  of  the  trench  or  channel  is  firm,  one 

tioular  cafes  of  thefe  beds,  and  in  pineries,  and  other  places,  inch,  foot,  or  yard,  in  two  hundred,  will  fufKce ;  and  may 

A  writer  in  the  firft  volume  of  the  **  Memoirs  of  the  Cale-  be  had  recourfe  to  in  cafes  where  a  greater  fall  cannot, 

donian  Horticultural  Society''  direAs,  in  this  intention,  the  without  difadvantage  and  inconvenience,  be  allowed  in  the 

laying  on  the  furfice  of  fuch  beds,  fine  drifted  river  or  fea-  runs. 

fand,  to  the  depth  or  thicknefs  of  three  inches.     This  kind  SuRFACE-Drj^,  a  name  applied  to  that  fort  of  tool 

of  covering,  it  is  faid,  poffefies  many  advantages.     It  will  of  this  kind  which  is  employed  for  rendering  the  fuper- 

cxtirpate  VxtJltOert  or  mod-loufe,  as  the  nature  of  the  fand  ficial  parts  of  tillage  lands  clear  of  weeds,  and  in  a  fine 

prevents  the  mfe6t  from  concealing  itfelf  from  the  rays  of  powdery  ftate,  proper  for  the  reception  of  the  feed.    Thefe 

the  fun.     In  dung  hot-beds,  it  keeps  down  the  ileam ;  and  kinds  of  drags  are  moil  commonly  ufed  for  preparing  for 

to  fruit,  it  affords  a  bed  as  warm  and  as  dry  as  tiles  or  flates.  wheat  crops,  and  the  working  of  fmall  harrows ;  but  they 

This  covering  alfo  retains  the  moifture  in  the  earth  longer  may  be  had  recourfe  to  for  many  other  forts  pf  crops  with 

than  any  other,  and  is  itfelf  fooner  dry.     Befides,  it  gives  equal  utility  and  advantage.     There  are  feveral  different 

the  houfes  a  clean  neat  appearance;  ana  though  it  cannot  be  kinds  of  them  fuited  for  working  on  different  forts  of  foils 

expe^ed  to  remove  the  infe^ion  where  already  introduced,  or  lands.     They  ihould  always  be  well  fuited  to  the  quality 

it  will  be  found  a  powerful  preventive  of  that  great  evil,  of  the  land  on  which  they  are  intended  to  work, 

mildew.  They  are  fometimes  formed  with  nine  fliarp  (hares  in  a 

SuRYACB,  Perforation  of  the  prance  of  boring  into  it,  fort  of  long  triangular  manner ;  which  fort  operates  well 

for  the  purpofe  of  difcharging  any  injurious  water  that  it  on  poor  land  in  a  high  dry  fituation,  making  little  furrows 

may  contain  within  its  internal  parts,  by  means  of  the  drain-  or  drills  at  the  diftance  of  about  two  inches  or  two  inches 

ing  auger,  and  that  of  examining  and  fearching  into  it  by  and  a  half  apart,  and  two  or  three  inches  in  depth,  for  the 

the  borer  or  other  implements,  for  the  purpofe  of  difcover-  feed.     It,  however,  requires  fome  confiderable  ftrength  of 

ing  and  detefting  any  kind  of  fubftances  tnat  may  be  ufe—  team  or  power  in  drawing  it.     At  other  times  they  are 

ful  or  valuable  to  the  farmer  or  other  perfon ;  fuch,  for  made  in  a  kind  of  leaf  manner,  the  parts  of  which  fold  to- 

inftance,  as  marles,  chalks,  and  other  earthy  matters,  coals,  gether,  in  which  form  they  are  particularly  ufeful  on  fome 

minerals,  and  various  other  bodies.     See  Jdorer,  Spring-  occafions.     See  SwiNo-JDrtfj^. 

l^rmmngt  and  Tapping  of  Springs.  In  ilill  other  inftances  they  are  made  large,  wide,  and 

Surface  Land,     See  the  next  article.  -  heavy,  without  any  divifions  in  them ;  a  mode  of  conftruc- 

SuRFACE  Soilt  a  term  fometimes  applied  to  the  layer  of  tion  liable  to  objedions.     Thefe  are  occafionally  too  formed 

earthy  materials  in  which  crops  grow,  and  which  is  not  in  the  firit  manner  as  to  their  wood  work,  but  have  fmaller 

unfrequently  called  the  plant-feeding  bed  or  ftratum,  in  tines  hooked  towards  the  points,  and  fometimes  double  rowt 

contradiftin6iion   to  the  layer  or  body  of  fubitances  on  of  tines.     In  thefe  modes  they  are  more  certain  and  power- 

"which  it  refts.  ful  in  removing  and  colle6^ing  all  forts  of  fmall  root'weeds 

The  depths  of  the  furface  layers  of  cultivated  lands  have,  from  land. 

however,  in  fome  meafure,  their  limits,  which  may  pro-  There  is  alfo  a  fort  of  very  heavy  coupled  tool  of  this 

bably  with  propriety  be  fixed  at  from  three  or  four  to  fif-  kind,  in  which  both  the  wood  and  iron  work  are  very  ftrong, 

tetn  inches  or  more,  according  to  circumftances ;  as  though,  which  has  fomething  of  the  harrow  form,  and  the  different « 

in  many  inftances,  the  component  parts  of  thefe  beds  are  parts  of  which  are  coupled  or  united  together  in  fomewhat 

of  a  pretty  uniform  date,  to  a  greater  depth  than  the  a  finular  manner  to  that  which  is  ufed  for  that  tool  in  fome 

gieateft  o(  thefe,  an  uniformity  of  colour  and  vegetative  cafes.     Thefe  anfwer  extremely  well  on  lands  of  the  more 

quality  but  feldom  reaches  to  that  depth.     The  influence  of  flrong  ftiff  kinds,  when  employed  at  proper  feafons. 

the  furrounding  atmofphere,  the  living  and  reduced  dead  Tools  of  this  fort  are  effentially  neceffary  for,  and  of 

fibres  of  vegetables,  the  operations  and  effe6ts  of  animal-  great  utility  to,  the  arable  farmer. 

cube  and  larger  animals,  which  inhabit  and  infeil  fuch  fu-  Surface  Dragging^  a  term  applied  to  the  prafkice  of 

perficial  beds  of  lands,  and  above  all  the  powerful  a^ion  working  over  the  furface  of  land  of  the  arable  kind,  by 

and  effefbs  of  fubftances  of  the  manure  kinds,  tend  to  fur-  means  of  tools  of  the  dra^  kind.     It  is  a  neceffary  and  very 

niih  the  furface  mouldy  materials  with  qualities  which  the  ufeful  operation  on  moil  iorts  of  foils  or  lands  at  different 

fubftrata  have  not  the  means  of  acquiring.  times,  but  efpecially  juft  before  the  fowing  or  putting  in 

The  medium  depth  of  the  cultivated  layers  of  the  furface  the  feed,  as  the  furface  is  thereby  well  broken  down  and 

foils  of  this  country,  may  probably  be  let  down  with  fuf-  rendered  fine  for  it,  from  which  a  great  many  advantages 

ficient  accuracy  at  about  nine  or  ten  inches,  as  though  the  are  derived  to  the  feed  and  growth  of  the  crops.     See  the 

larger  part  of  them  may  not  attain  to  that  depth,  the  preceding  article. 

greater  extent  of  them,  it  has  been  thought,  might,  under  SuRFAC£-7>^^lf/l,  that  fort  of  fuperficial  drain  or  open- 
proper  regulation  and  management,  be  brought  to  fuch  a  ing  which  is  calculated  to  carry  o^  the  injurious  wetnefa 
depth  with  great  utility  and  advantage.     See  Soil.  which  remains  on  or  in  the  fuperficial  parts  of  lands  or 

Surface  or  Running  Levels  a  term  ufed  to  fignify  that  foils. 

fort  of  level  which  conduds  water.     It  has  been  remarked^  Depth  and  Width  of  the  Drains. — The  writer  of  the  account 

by  the  writer  of  a  late  work  on  landed  property,   that  of  Elkington's  mode  of  freeing  land  from  water  remarks, 

tliough  it  is  a  folecifm  in  language,  it  is  ufeful  as  a  technical  that  in  furface  hollow  drains,  the  depth  muli  always  vary 

phrale.     It  is  made  ufe  of  in  contradiftin^lion  to  the  dead  according  to  the  nature  of  the  foil,  the  fituation  of  the  field, 

level  in  the  work  of  draining  land,  which,  though  that  may  the  expence  the  farmer  is  willing  to  incur,  and  a  diverfity  of 

be  capable  of  conducing  water  through  a  pipci  is  quite  un-  other  circumltances.     Many  years  ago,  it  is  £ud,  three  feet 

were 


SURFACK 


wen  the  oommott  depth  in  moft  foib  $  but  for  twenty  years 
pafty  they  havet  it  10  thought^  feldom  exceeded  thirty  or 
thirty-two  inches;  and  the  number  that  are  cut  to  only 
twenty-four  or  twenty-fix  is  much  more  confiderable.  The 
main  or  receiving  drains  are  alwaysy  it  is  noticed,  made  a 
little  deeper  than  the  others,  having  more  water  to  convey, 
and  farther  to  carry  it  in  moft  inftances.  Whenever  the  fpade 
reaches  an  impervious  foil,  through  which  water  will  not 
percolate*  there  is  no  occafion  for  making  the  trench  deeper 
or  lower  in  the  foil.  One  general  rule  mould  never  be  de- 
parted from,  which  is,  that  the  depth  muft  be  fufficient  to 
prevent  the  imprefiion  of  the  feet  of  cattle  from  affeding 
the  pofition  of  the  materials  ufed  in  filling  them. 

It  is  faid,  that  in  forming  thefe  forts  of  drains  in  all  the 
modem  drainages  in  the  eaftem  counties,  the  farmers  have 
been  very  folicitous  to  cut  them  as  narrow  as  poffible,  by 
which  means  a  great  faving  is  made  in  the  materials  nfed  for 
filling  them,  fuch  as  bulhes,  poles,  fpray,  or  ftraw ;  but  if 
bricks  or  ftones  are  ufed,  of  courfe  this  rule  cannot  be  ad- 
hered to.  However,  there  is  no  occafion,  it  is  thought,  for 
the  width  being  greater  than  one  foot,  if  the  ftones  are  only 
coupled  at  bottom,  or  thrown  in  promifcuoufly,  or  more 
than  fixteen  inches,  if  laid  in  form  of  a  conduit.  Whatever 
the  depth  of  materials  be,  the  mould  that  covers  them  to 
the  furface  fhould  never  be  lefs  than  one  foot  thick,  or  ra- 
ther more,  in  all  tillage  fields.  In  pafture-land,  gravel,  if 
it  be  at  hand,  efpecially  if  the  foil  be  very  tenacious,  is  pre- 
ferable to  the  mould  thrown  out,  which  may  be  fpread  on 
anyadjoining  hollow. 

The  depth  and  width  of  about  thirty  inches  in  the  former, 
and  in  the  latter  from  eighteen  to  twelve,  or  more,  are  the 
proportions  that  ought,  it  is  thought,  to  be  adopted  on  all 
land  that  is  wet  from  furface  water,  or  from  its  ftagnation 
in  a  porous  upper  foil. 

Digging  andfommg  the  Draifu. — ^The  heft  modes  of  hav- 
ing thefe  forti  of  work  performed,  both  in  cutting  and  filling, 
in  order  to  perfeftly  enfure  the  fuccefs  of  the  drains,  are  per- 
haps to  employ  the  labourers  by  the  day,  and  to  engage 
none  but  fuch  as  are  fully  acquainted  with  the  bufinefs. 

In  the  making  of  drains  of  the  furface  kinds,  tools  or 
implements  of  the  fimple  fpade  kind  were  formerly,  for  the 
Sioft  part,  had  recoune  to  in  all  the  eaftern  parts  of  the 
country.  Three  fuch  fpades  were  formerly  ufed,  leflening 
gradually  in  breadth,  fo  as  to  form  a  regular  narrowing  t« 
the  bottom  ;  but  by  previous  ploughing  or  making  furrows, 
all  the  fpades,  except  the  loweft  one,  have  moftly  been  laid 
afide  in  noany  cafes ;  and  even  where  a  greater  depth  than 
ufual  has  been  neceffary,  not  more  than  two  have  com- 
monly been  employed.  And  the  fcoop,  which  is  puflied  or 
drawn  along  the  bottoms  of  the  drains,  in  order  to  clear  out 
the  loofe  crumbly  or  mouldy  parts,  and  render  them  fit  for 
receiving  the  materials  that  are  to  be  ufed  in  filling  them,  is 
alfo  vanous  in  the  fixe  and  breadth,  in  proportion  to  the 
depth  and  width  of  the  drains. 

Different  Sorts  of  thefe  Drams ^  Materials ^  and  Modes  ofmat^ 
ing  and  filling  them, — ^Thefe  forts  of  drains  are  fometimes 
open  and  fometimes  covered,  as  particular  circumftances 
raav  require.  The  former  are  chiefly  ufed  for  intercepting 
and  carrying  off"  the  water  that  defcends  from  higher 
grounds,  or  fuch  wetnefl'es  as  overfpread  the  fields,  in  con- 
iequence  of  long  continued  falls  of  rain,  differing  more  from 
each  other  in  fixe  than  in  the  form  which  they  may  have. 
The  latter,  on  the  other  hand,  differ  almoft  in  every  diftrid, 
9nd  not  lefs  in  the  fize  and  form,  than  in  the  materials  of 
which  they  are  eompofed,  both  in  this  fort  of  draining  and 
that  of  the  fpring  kind. 

Thefe  kinds  of  drains  are  formed  with  different  materials ; 


fuch  as,  in  fome  cafes^  though  rarely,  with  bridi^  m^L 
and  free-ftone,  but  frequently  with  land-ftone,  wood,  (od, 
peat,  ftraw,  and  heath  or  linff ;  and  they  are  occsfionattv 
fimple  open  drains,  pits,  and  furrows,  or  other  fuch  open* 
ings :  both  common  bricks,  and  fuch  as  have  a  particuhr 
conftru6kion  for  the  purpofe,  are  ufed  in  thefe  cafes.  Where 
fuch  as  are  moulded  for  the  purpofe  are  employed,  when  for 
fmall  drains,  they  are  often  formed  in  the  ihape  of  an  aidi, 
and  placed  one  by  the  fide  of  the  other  in  the  bottom  of  the 
drain.  But  when  the  drains  are  meant  to  convey  a  coiifidn>> 
able  current  of  water,  the  bricks  are  fometimes  made  broad 
at  the  bafe,  and  to  taper  up  on  one  fide,  as  that  which  ii 
placed  next  to  the  fides  of  the  drain,  until  aboat  half  ths 
breadth  of  the  bafe.  This  laft-mentioned  fort  is  occafioih 
ally  placed  in  regular  lines  on  each  fide  of  the  bottom  of  the 
drai^  and  are  covered  over  with  broad  flat  pieces  of  fooe 
fort  of  ftone,  and  afterwards,  as  in  every  other  cafe,  the  n» 
mainder  of  the  drain  or  ditch  is  filled  up  with  the  enth 
which  had  been  formerly  dug  out.  See  SpRiKG-2)nwi,  and 
Subsoil  Bnck^Drain. 

Pipes  may  fometimes  be  employed  for  drains  in  thi<  fort 
of  draining,  but  they  are  not  commonly  ufed  in  it.  la  the 
county  of  Eifex  and  fome  others,  however,  pipes  of  chj) 
of  about  eighteen  inches  in  length,  with  openings  of  three 
or  four  inches  in  width,  are  had  recourfe  to,  after  bdog 
burnt,  in  forming  drains  for  removing  furface  wetnefs ;  but 
they  are  moftly  better  calculated  for  the  conveyance  of  the 
water  of  a  fmall  rill  or  fpring,  fo  as  to  fupply  a  hoofe,  or 
other  fimilar  purpofe.     See  Spkl'SG- Drain, 

In  filling  up  drains,  where  fmall  ftones  coUeded  from  the 
adjoining  lands  are  ufed,  as  is  moftly  the  cafe  in  this  kind  of 
draining,  as  a  means  of  preferving  a  paftage  to  the  wateri 
there  is  no  material  variation  in  the  practice  of  any  particoltf 
diftrid  from  that  of  others,  nor  is  much  attention  asj 
where  beftowed  in  regard  to  the  manner  of  placing  thev 
materials.  They  are  ufually  thrown  in,  promifcuouily,  to 
the  depth  of  about  eighteen  inches  j  and  being  covered  with 
ftraw,  fern,  or  ruflies,  the  remainder  of  the  drain  is  filled 
up  with  earth.  In  fome  places,  a  method,  which  appears 
extremely  well  calculated  for  preventing  the  interftices  l)^ 
tween  the  ftones  from  being  choaked  up  with  earth,  fand}  or 
gravel,  is  adopted,  that  is,  placing  a  layer  of  long  brooffli 
rufhes,  &c.  in  the  bottom  of  the  drains  before  the  hm 
are  thrown  in. 

But  another  method  of  conftru6ting  drams  of  this  fort 
with  ftones  colle^ed  from  the  land,  is  to  feled  the  largeft 
and  broadeft  of  them,  and  to  place  them  triangdarvife  Id 
the  bottom,  leaving  a  fmall  vacuity  in  the  middle  for  the 
water  to  run  through.  When  the  ftones  bcft  fuited  for  the 
purpofe  are  placed  in  the  manner  thus  mentioned,  foJ 
ftones  are  laid  over  them  to  the  ufual  depth,  and  over  then 
again,  ftraw,  earth,  &c. 

It  has  been  ftated,  that  there  are  two  methods  of  fbmitf 
furface  hoUow  drains  with  itones,  which  are  materiaUj  dif- 
ferent from  each  other.  The  firft  for  this  purpofe,  where 
free-ftone  or  ftones  from  a  quarry  are  employed,  is  ^ 
building  two  narrow  walls,  one  on  each  fide,  in  the  bottoo 
of  the  drain,  which  in  fuch  cafes  is  made  confiderabif 
wider  than  when  land-ftones  only  are  ufed,  and  to  coooea 
thefe  walls  by  a  cover  of  ftone  on  the  top.  The  fiw  » 
the  open  part  of  the  drain,  when  thus  finiflied,  is  about 
eight  or  ten  inches  in  height,  and  fix  or  eight  in  breadth. 
"When  fmall  land- ftones  can  be  procured,  they  arc  laid  abo^ 
the  cover  of  the  free-ftone  to  the  depth  of  10  or  15  iochejj 
and  a  layer  of  ftraw,  ru(h,  -flee,  or  of  turf,  with  thegre* 
fide  downwards,  being  placed  over  the  wfaok)  the  earth  a 

then  replaced.  _ 
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The  other  kind  of  this  fort  af  drahit  which  is  conftru^ed 
with  finee-ftoDe»  or  thofe  from  quarries,  feems  extremely  well 
adapted  for  the  purpofe  of  draina^,  when  the  filterings 
from  the  fubfoils,  as  well  as  the  runnings,  from  any  thing 
of.  the  fprin^  kind,  require  firee  paflage.  Two  flat  ftones 
are  placed  edge  wife,  one  edge  ot  eacn  coming  into  conta^ 
with  the  other  at  the  bottom,  and  the  others  reftine  on  the 
fides  of  the  drain ;  on  the  top  of  thefe  are  laid  horizon- 
tally other  flat  ftones,  by  way  of  covers  to  them.  A  fort 
of  conduit  is  thus  formed  for  the  water  to  pafs  in.  This 
kind  of  drain  is  very  ufeful  in  fome  cafes  of  this  fort  of 
draining,  as  it  forms  good  paflages  for  the  water,  and  re- 
fifts  preAiire  well ;  but  it  is  rooH  frequently  made  ufe  of 
in  the  draining  of  land,  where  the  wetneU  is  cauied  by 
fprings.     See  bPtitvo-Drain* 

It  is  (aid,  that  drains  formed  and  filled  with  wood,  are 
Tery  common  in  Suffolk,  Eflex,  Hampfliire,  and  many 
other  diftri^bs,  and  are  confbu^ed  in  the  following  manner. 
A  furface-drain  from  1 2  to  15  inches  wide,  is  in  the  firil 
place  formed  to  the  depth  of  10  or  i  a  inches ;  and  when 
the  loofe  earth  at  the  bottom  is  taken  out  with  the  comnnon 
ipade,  the  labourer,  ufing  one  not  exceeding  three  or  four 
inches  in  width  at  top,  and  tapering  nearly  to  a  point  at 
the  bottom  part,  makes  a  narrow  cut  to  the  depth  of 
fix  or  eight  inches  more ;  and  the  loofe  foil  at  the  bottom 
of  the  dram  bein^  taken  out  with  a  kind  of  fcoop,  bent 
and  formed  for  the  purpofe,  the  labour  of  forming  the 
drain  is  completed.  Then  willow,  thorn,  or  any  kind  of 
bnifli-wood,  a»  the  boughs  of  trees,  &c.  is  cut  into  lene;ths 
of  12  or  15  inches,  and  laid  to  the  depth  of  feveral  inches, 
according  to  their  ftrength,  acrofs  the  top  of  the  fmall 
drain,  and  made  to  reit  on  the  fides  or  (houlders  which 
conftituted  the  bottom  of  the  larger  drain  before  the  narrow 
cut  was  made.  By  this  means  a  clear  palfage,  fix  or  eieht 
inches  in  depth,  and  from  two  to  four  inches  wide,  is  Ith 
for  the  water.  The  brufh-wood,  being  properly  placed,  and 
to  a  regular  thicknefs,  is  covered  with  a  layer  of  (traw, 
to  prevent  the  earth,  when  replaced,  from  falling  into  the 
gutter  below.  This,  it,  is  fud,  may  appear  to  lome  as  a 
very  fuperficial  mode  of  draining ;  and  when  compared  with 
drains  made  of  ftone,  it  no  doubt  is  fo  ;  but  it  is  ftated  as 
furprifing,  how  durable,  and  in  many  inftances  how  effec- 
tual, they  are*  The  writer  alluded  to  above  was  informed 
in  the  county  of  Effex,  that  inftances  are  there  very  com- 
mon, where  drains  of  this  fort  have  been  knovm  to  laft  up-* 
wards  of  30  years.  Much  of  their  durability  is  underftood 
to  depend  on  ufing  green  new-cut  wood,  in  place  of  that 
which  had  been  allowed  to  remain  fo  long  expofed  to  the 
influence  of  the  weather  after  being  cut,  that  the  natural 
fap  is  dried  up.  As  this  is  a  cheap,  and  when  well  exe- 
cuted, an  effe^ual  mode  of  draining,  and  durable  beyond 
the  period  in  which  farmers  in  general  acquire  what  may 
be  called  a  permanent  intereft  in  the  fuccefs  of  drains  on 
any  farm,  it  may  be  for  the  intereft  of  thofe  who  poffefs 
(bort  leafes,  and  where  ftone  is  not  to  be  had  without  an 
extravagant  expence  of  carriage,  to  ufe  wood,  as  being  for 
that  purpofe  next  in  durability  to  ftone  or  brick. 

Upon  the  fubje6k  of  filling  drains  with  wood,  the  follow- 
ing obfervations  have  been  made  by  lord  Pet  re  :  the  drains 
fil&d  with  wood,  and  covered  as  ufual  with  ftraw  or  rufttes, 
are  preferable  to  ftones,  or  any  other  kind  of  materials  ;  the 
^afon  is,  as  the  wood  decays,  the  water  continues  to  pafs. 
When  filled  with  ftones,  and  the  drains  ft  op  up,  which  muft 
be  expected  to  take  place  in  time,  the  earth  becomes  quite 
iblid  round  the  ftones,  and  as  they  do  not  decay,  the  filter- 
ing of  the  water  is  for  ever  obftni^d.  Not  fo  when 
bribes  or  wood  are  ufed ;  continual  filtering  and  draining 
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are  then  to  be  for  ever  perceived )  and  by  repeating  the 
operation  a  fecond  tnne,  cutting  the  drains  tranfverfely 
of  the  old  ones,  the  benefit  of  the  filterings  through  the 
rotten  wood  is  fecured,  and  the  cafting  or  fpevring  up  of 
old  broken  and  damaged  drains  corre^ed  and  carried  off. 
Moreover,  a$  bulhes  form  a  much  greater  number  of  cavi- 
ties than  either  ftones  or  poles,  they  are  lefs  able  to  ftop 
up,  and  encourage  filtering  more  than  larger  and  more  fohd 
bodies.  A  load  of  bufties,  containing  120  faggots,  will, 
it  is  thought,  do  about  560  rods ;  and  a  load  of  ftraw, 
containing  120  bottles,  the  fame.  The  load  of  bufties  is 
generally  worth  about  141.,  and  that  of  the  ftraw,  i8j.  per 
toad.  It  is,  therefore,  calculated,  that  this  expence  may 
be  about  12/.  the  acre,  the  ditches  being  a  rod  apart.  And 
it  is  remarked,  that  Richard  Prefton,  efq.  of  Blackmore, 
on  20  years'  experience,  prefers  black  thorns  to  every  other 
material  for  filling  drains  of  this  fort. 

There  is  alfo  befides  this,  it  is  faid,  another  method  of 
filling  drains  with  wood,  which  is  by  fufpending  the  faggota 
or  bufties  upon  crofs-billets,  fet  on  end  in  the  bottom  of  the 
drain.  This  kind  of  drain  has  been  fnccefafully  formed  and 
praAifed  in  Berwickfhire,  where  it  is  faid  to  have  continued 
running  for  30  years* 

This  is  a  kind  of  drain  which  is  much  recommended 
by  the  writer  of  the  Agricultural  Report  of  the  County 
of  Caermarthen,  in  Wales,  who  fays,  that  the  complet- 
eft  method  he  has  yet  known,  is  to  cut  the  ftrongefk  wiU 
lows,  or  other  aquatic  brufti*wood,  into  lengths  of  about 
20  inches,  and  place  them  alternately  in  the  drain,  with 
one  end  on  one  fide  of  the  bottom,  and  the  other  leanincr 
againft  the  oppofite  fide.  Haring  placed  the  ftrong  wood 
in  this  manner,  he  fills  the  fpace  left  between  them  on  the 
upper  fide  with  the  fmall  brufti-wood ;  upon  which  a  few 
rumes  or  ftraw  being  laid,  as  before  mentioned,  the  work 
is  done.  Willow,  alder,  afp,  or  beech  boughs,  are  exceed- 
ingly durable,  if  put  into  the  drain  green,  or  before  the 
fap  is  dried ;  but  if  they  are  fuffered  to  become  dry,  and 
th«n  laid  under  ground,  a  rapid  decaj^  is  the  confequence. 

There  is  another  method,  which  is  faid  to  be  preferable 
to  thefe,  as  requiring  lefs  wood :  it  is  to  fix  in  at  every 
foot  diftance  a  ftick,  in  the  manner  of  a  hoop  or  femi- 
circular  arch ;  and  along  thefe  to  lay  the  longeft  poles  ot 
branches  longitudmally.  This  will  form  a  fecure  vacuity 
below,  and  an  arch  capable  of  fupporting  any  weight  of 
earth  neceffary  above. 

Various  methods  have  been  deviled  of  faring  the  expence 
of  materials  in  the  filling  of  drains  of  this  fort.  The  fod 
or  pipe-drains  are,  undoubtedly,  it  is  faid,  the  Icaft  exipen- 
five  of  any,  and  may  be  of  confiderable  benefit  on  fome 
foils ;  but  their  duration  and  fafety  in  fupportine  heavy 
cattle  or  horfes  in  the  aA  of  ploughing,  cannot  be  very 
much  depended  on,  unlefs  when  the  opening  is  at  a  con- 
fiderable depth  from  the  furface,  and  when  the  upper  mould 
becomes  incrufted,  or  forms  an  arch,  in  fome  meafure,  above 
the  open  part. 

The  manner  of  forming  them  is  by  digging  a  trench  or 
a  certain  width,  to  fuch  a  depth,  and  then  by  taking  out 
the  laft  fpit  with  a  narrow  draining  fpade,  a  ftioulder  is  l^t 
on  each  fide,  upon  which  a  fod  or  turf,  dug  from  S'^ft 
land,   is  laid,  the  fward  fide  downwards,  and  the  noou 
thrown  in  over  it.     It  is  afi'erted,  that  fuch  drains  wiU  ^^^^ 
tinue  hollow,  and  confequently  difehargc  well  for  a  ^^^^^ 
length  of  time.     The  manner  of  forming  them,  ^      ,  ^^ 
tools  ufed  in  the  work,  are  well  defcribed  and  ^^^^^    otHc^ 
Hunter's  Georgical  Effays,  by  a  writer  who  has  p<**^     . 
the  method  largely.  -^^     o^ 

An  improved  mode  of  cutting  and  forming  dr»»**  ^^li- 
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Cet  in  about  three  inclieft  from  the  left  extremity  of  the  during  the  winter  time,  by  preffing  and  fordng  downtbe 

former  furrow  $  it  penetrates,  by  means  of  its  long  coulter  fwara  without  deftroying  it.     See  WnEEL-Dramng, 

and  increafed  deptn»  feven  incfies  and  a  half  below  the  Ejtpencei  of  forming  auJJlllmg  the  Dram, — ^Theexpeoceof 

bottom  of  the  late  made  furrow,  while  the  upper  part  of  the  thefe  Kinds  oF  drains  will  of  courfe  vary  with  the  nature  of 

plough,  with  its  additionally  attached  breait,  cans  the  new  the  foil,  depth,  price  of  labour,  &c.  and  thefe  circumllaQoef 

raifed  earth  feveral  inches  upon  the  folid  unmoved  ground,  are  fo  different  in  different  diflrids,  and  even  in  diffeicct 

and  a  sew  furrow  is  now  finally  provided,  which,  when  added  parifhes,  that  it  accounts  for  the  various  reporti  of  writen 

to  the  former,   of  fully  fifteen  inches  in  depth,  and  the  on  the  fubje^. 

bottom  of  which  is  clean  and  clear,  ejcadly  fix  inches  wide,  DuraAon  of  the  Drains. — In  regard  to  the  duration  of  fur. 

leaving  on  each  fide  a  kind  of  fhoulder  or  ledge,  of  three  face  or  hollow  drains,  it  mufl  neceifarily  depend  on  the 

inches  breadth.  nature  of  the  materials  with  which  they  are  filled,  and,  id 

The  whole  is  now  ready  for  the  land-ditch  fpade,  which  fome  meafure,  on  the  quality  of  the  fou,  as  certain  fpda 

bas  a  fuitable  length  and  breadth  of  mouth  part  for  the  or  kinds  of  land  have  the  power  of  preferring  wood  or  other 

ditcher  to  make  a  fpit  with  it  of  fifteen  inches  more  in  periihable  materials  much  longer  than  others.    Stones  Id 

depth,  and  exa6tly  in  the  middle  of  the  lad  made  furrow,  till  accidental  caufes  impede  the  flowing  of  the  water,  aid 

by  which  a  ledge  or  fhoulder  is  left  of  an  inch  and  a  half  may  laft  for  ever.     Wood  periihes  in  certain  periods,  but  it 

on  each  fide.     This  being  properly  cleared,  a  depth  is  ulti-  does  not  follow  that  the  drains  fHould  flop  :  if  the  earth 

mately  gained  of  full  thirty  inches  from  the  level  of  the  arches  over  it,  the  water  will  neceffarily  continue  to  flow; 

furface  of  the  field.  which  is  found  to  be  the  cafe  when  wood,  ftraw,  and  ftub- 

In  potting  in  the  ftraw  or  haulm,  which  is  the  next  ble  are  rotten  and  gone.     Drains  of  this  fort  that  have  been 

operation,  it  in  done  without  any  mixture  or  portion  of  filled  with  bufhes  and  ftraw,  both  which  were  rotten, baie 

wood  whatever,  as  Mr.  Taylor  fuppofes  that  it  generally  been  obferved  to  run  well  forty  years  after  making.   And 

does  more  harm  than  good,  except  only  a  very  litUe  at  the  on  this  fubje6^,  Mr.  Young,  of  Clare,  obfervcs,  that  he  kn 

iifues  of  the  crofs  ditches,  and  throughout  the  leading  ones,  never  been  able  to  afcertain  the  duration  of  the  ftubble  witb 

which  are  always  made  feveral  inches  deeper.  any  degree  of  exa^nefs  ;  neither  has  he  ever  drained  a  field 

The  dillance  of  the  drains  is  varied,  not  only  according  a  lecond  time ;  but  a  drain  will  fometimes  be  ftopped  by 

to  the  different  degrees  of  loofenefs  and  porofity  of  \M  carting  on  the  land  in  the  wet,  or  fome  other  acddatil 

foil,  but  alfo  as  there  may  be  different  degrees  of  declivity  caufe;  in  which  cafe,  as  foon  as  it  is  difcovered,  bytbe 

in  the  ground  from  ditcn  to  ditch.     In  level  forts  of  land  wetnefs  of  the  place,  his  pra6Uce  is  to  make  one  or  oon 

gentrally  a  rod  apart,  and  where  there  is  a  declivity  above  frefh  drains  in  different  direftions  to  the  old  ones;  and  be 

four   yards  afuiider,   as  in  the  former  cafes,   the   water  has  many  times  obferved  old  drains,  when  cut  acrofs,thoogii 

moftly  filtrates  both  ways,  but  in  the  latter  only  into  one  there  was  not  the  leaft  appearance  of  any  vegetable  fttb- 

ditch.                                            *                                      ^  ftance  remaining  in  them,  but  full  of  loofe  porous  earth,  ai 

Thene  is  ftiU  another  manner  or  invention  for  cutting  once  run  freely,  or,  according  to  his  workmen's  phrafc, 

and  forming  thr  drains  in  the  furface-draining  of  land,  in  ^Zsr/ frefh.     During  the  wet  weather,  about  the  middkoi 

the  county  of  Eflcx,  which  is  by  means  of  a  cutting-wheel  April,  he  examined  a  field  of  fix  acres,  which  he  land-draioed 

conftruded  of  caft-iron  that  has  confiderable  weight,  and  it  in  the  month  of  November,  a  great  number  of  years  befoKj 

about   four  feet  in   diameter,  the  extreme  circumference  as  above  twenty,  and  had  the  fatisfa&ion  to  find  every  diaa 

or  cutting-edge  of  which  has  the  thinnefs  of  half  an  inch,  in  the  field,  except  one,  running. 

which  increafes  in  thicknefs  towards  the  nave  or  centre,  by  Rules  for  marking  out  tie  DireSions  of  the  Drmt*''^^ 

which  it  will,  at  the  depth  of  fifteen  inches,  fcore  out  or  gard  to  the  mode  of  marking  out  the  drains,  it  is  remarked, 

cut  a  drain  half  an  men  in  width  at  the  bottom,  and  four  that  for  many  years,  probably  for  niore  than  half  >  cco- 

incbes  wide  at  the  top.     The  wheel  is  placed  in  a  frame  of  tury,  and  pombly  during  a  much  longer  period,  fanneridiil 

wood,  that  it  may  be  loaded  to  any  weight  at  pleafure,  and  not  make  a  proper  diftin6iion  in  fields  that  had  a  decbfitT) 

be  thereby  made  to  go  to  a  greater  or  lefs  depth  in  pro-  between  tracing  their  drains  with  the  dope,  or  ^itdin; 

portion  as  the  refiflance  made  by  the  ground  may  be  more  them  ohUquely  acrofs  it.     Large  tnSt%  have  been  drained,  or 

or  lefs :   which  parts  being  thus  fcored  or  cut  out  in  the  have  been  meant  to  be  drained,  it  is  faid,  in  the  former  fftj; 

winter,  the  tracks  or  openings  made  by  the  wheel  are  either  and  that  many,  even  to  this  day,  are  guilty  of  the  uffle 

then  filled  up  with  ftraw-ropes,  and  lightly  covered  over,  or  error ;  but  that  the  beft  farmers  are  now  attentive  to  fo  i* 

left  to  crack  and  open  wider  and  deeper  during  the  enfuing  portant  a  point,  and  ftudioufly  mark  the  diredion  of  theff 

fununer  by  the  heat.     The  fifl'ures  are  then  filled   with  drains  obliquely.     They  are  alfo  careful  to  give  them  F 

twilled  ftraw  or  buflies,  and  covered  lightly  with  fome  of  the  fall  which  is  fufficient  to  carry  off  the  water  in  a  ff^ 

the  porous  earth  that  may  be  moft  conveniently  at  hand,  but  not  a  rapid  current,  by  which  means  they  are  IcMjPj 

In  this  manner,  upon  grals  or  lay  lands  which  are  pretty  to  choak,  or  blow  up,  as  it  is  fometimes  called ;  whereby 

jree  from  ftones,  are  furface  or  hollow  drains  made,  it  is  fpots  in  the  field  have  an  artificial  fpring  formed  in  tbe» 

faid,  at  little  or  no  expence,  and  which  upon  trial  have  been  Upon  fields  which  are  level,  or  nearly  fo,  great  numbed  °^ 

found  to  anfwer  extremely  well.      This  fort  of  wheel  is  which  are  found  in  the  weftern  counties  of  England,  it  W 

flated  to  have  cut  the  drains  of  twelve  acres  in  one  day  ;  and  it  is  faid,  been  a  common  pradiice,  and  not  an  improper ooti 

that  it  works  or  cuts  beft  when  the  land  is  wet  and  foft.  if  the  wetnefs  proceeds  folely  from  rain,  to  mark  the  draas 

But  no  account  has  been  given  of  either  the  expence  of  the  regularly  at  a  rod,  fixteen  feet  and  a  half,  a  rod  and  a  b^j 

wheel  implement,  or  of  the  ftrength  of  draught  which  is  re-  or  two  rods  afunder,  acrols  the  land  from  ditch  to  dilcM 

quired  to  draw  it.     Another  more  fimple  fort  of  wheel  con-  or,  if  the  drains,  from  any  fmall  inequality  of  furface,  Jf» 

trivance  has  alfo  been  made  ufe  of  in  Middlefex,  by  the  flow  only  at  one  end,  then  to  ftop  (hort,  ordifcontinueti^^ 
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tiooa»  and  dire^hia  draiot  fe  as  to  crofg  •bliqudy  tlic  upper  by  the  furrowt  at  regular  u  a  man  eaa  with  a  fpade  i  Ca 
fide  of  each  declitity.  It  is  a  general  rule  not  to  condud  that  after  the  drain  or  ditch  is  digged  and  filled,  the  furrow 
too  many  drains  to  the  fame  mouth  or  outlet }  for  if  much  can  be  put  into  its  place  again,  and  rolled  down  with  a  laim 
water  flows  in  any  drain,  from  having  thrown  many  lateral  roller  quite  level ;  and  then  he  digs  but  one  fpit  y^xh  tSe 
branches  into  one  main  drain,  the  lattrr  muft  not  only  be  bottom  hnd-ditdiing  fpade  fourteen  inches  deep :  the  ex- 
made  larger  and  deeper,  but  will  even  then  be  liable  to  tail ;  pence  2/.  %d,par  twenty  rods,  the  digger  retuminfir  the  fur- 
and  a  failure  in  that  cafe  aiFeds  fo  much  a  larger  fpace  of  row  to  its  place.  He  alfo  ufes  this  ptough  on  fduow  \  but 
ground,  by  impeding  the  courfe  of  fo  many  other  drains,  it  does  not  anfwer  fo  well,  as  the  moul£  fall  into  the  fiir« 
On  this  account  it  has  been  found  better  to  make  the  drains  rows.  The  expence  of  digging  on  £allow  is  i/.  %d.  the 
detached,  rather  than  to  conned  too  many  of  them  to-  rod. 

gether,  which  occafions  much  water  to  be  conduced  to  one  When  the  ground  is  in  fummer  fallow  is  certainly  the  beft 

mouth.     Cafes  will,  however,  occur,  in  which,  from  the  po-  time  for  caflinff  drains  that  are  only  for  carrying  off  furSsoe 

fition  of  the  ground,  it  may  be  found  neceflary  to  join  water,  as  the  diilindion  betwixt  the  wet  and  dry  parts  of 

feveral  branches  (wings)  into  one  main  drain.     On  this  the  field  is  then  the  moft  eafily  perceptible,  and  any  promi- 

fubjed,  Mr.  Vancouver,  in  the  Agricultural  Report  of  the  nent  inequalities  of  furface  may  then  be  more  eafily  levelled 

County  of    £(fex,  has  the    following  judicious  renol^k.  or  reduced,  by  paring  off  the  heights  and  adding  to  the 

If  the  field  propofed  to  be  drained  kes  greatly  upon  the  hoUows. 

4efcent,  every  care  (hould  be  taken  to  make  the  drams  bear  Various  fedions,  reprefenting  the  manner  in  which  thefe 
fufficiently  horizontally  ;  in  the  firft  place,  to  prevent  a  too  different  forts  of  furface-drains  are  made,  as  well  as  the  fe- 
predpitfnt  fall  of  the  water,  by  which  the  bottoms  of  the  veral  different  kinds  of  bricks,  tools,  ploughs,  and  other  con- 
drains  would  be  worn  uneven,  and  a  temporary  obftruftion  trivances  which  are  employed  in  forminfir  them,  and  which 
^ccafion  them  to  blow  up  ;  and  fecondly,  becaufe  the  more  have  been  defcribed  under  their  proper  heads,  nuy  be  fees 
perfedly  horizontal  the  neld  is,  fo  that  it  lie  level,  free,  and  in  the  firft  volume  of  the  **  General  Didionary  of  Agriciil« 
afford  a  fufficient  fall  for  the  water,  the  lefs  occafion  will  ture  and  Hufbandiy.'' 

there  be  for  the  fame  number  of  drains  as  would  be  required  Surface  Mtle-Drmu^  a  fmall  fort  of  pipe*like  drain,  made 

vpon  a  ibil  of  eaual  dofenefs  upon  the  fide  of  a  hiU,  the  by  an  implement  for  the  pur|x>fe,  a  foot  or  oobore  beneath 

drains  in   the  field  that  lie  nearly  level,  drawing  equally  the  furface,  by  means  of  a  thick  iron  fpike,  pin,  or  bolt^ 

ytrtM  on  each  fide ;  whereas  thofe  on  the  hang  of  a  hill,  drawn  alon^  horizontally,  at  that,  depth.     It  is  fuppofedy 

drawing  only  from  the  hirher  fides  of  the  drains,  confe-  that  for  cold  retentive  Kraf84ands,  which  Ue  too  flat  and 

^uently  require  them  to  be  made  much  nearer  or  dofer  fwampy  to  (hoot  off  reamly  their  furface  waters,  and  which 

together.  are  free  from  flones,  the  mde-plough  drains  will  perhaps  be 

Tb$  proper  Seqfim  for  perforwung  th  fForl,^- And  in  found  of  general  benefit ;  but  moft  efpecially,  Mr.  MarfluU 

tefped  to  the  feaion  for  executing  the  bufinefs  of  cutting  conceives»  for  moift  (heep  paftures.    There  is  much  merit 

thefe  kinds  of  drains,  it  is  a  point  on  which  opinions,  it  is  in  the  thought  of  making  them  in  this  way,  and»  it  is  fail^ 

obferved,  vary  confiderably ;  fome  preferring  winter,  and  the  conftruaion  is  beautifully  fin4>le.     The  great  ftrengdi 

others  fummer.    When  a  great  quantity  of  VTork  is  to  be  and  weight  of  draught  which  are  required  to  work  the  tool 

done,  all  feafons  of  the  year,  free  from  (harp  frofts,  muft  be  appear,  from  what  he  has  feea  of  it,  to  be  the  prindpal 

made  ufe  of;  and  this  is  ufually  the  cafe  when  a  farmer  objeAion  to  its  ufe  in  forming  them.-  This  has,  novrever* 

enters  on  a  leafe  to  a  farm  which  has  not  been  drained,  or  been  lately,  in  fome  meafure,  obviated  by  working  the  tool 

which  requires  to  be  done  a  fecond  time.     Stubbles  are  by  means  of  a  fort  of  windlafs  turned  by  women ;  and  by 

ufually  done  in  the  winter,  and  fallows  in  the  fummer  feafon :  the  ufe  of  a  lever  of  a  one  or  t  wo-horfe  power,  ingemoufly 

t>ut  when  a  fingle  field  or  two  are  only  to  be  done,  the  contrived  for  the  purpofe.  See  i/loLZ-Flougb  and  SuBFAca- 

farmer  may  chufe  the  moft  convenient  feafon  for  the  bufi-  Dram, 

nefs.    Many  excellent  farmers  would  not  do  it  at  any  other  Surface  Opm  Drahh  fuch  a  drain  u  is  not  clofed  on 

time  than  fummer,  from  being  then  able  to  execute  the  cuts  the  upper  part.     It  includes  furface-drains  of  all  kindSf 

in  a  cleaner  and  neater  manner,  and  free  from  that  kneading  from  the  inter-furrows  of  land  under  the  plough,  and  the 

and  plaftering  which  takes  place  in  winter,  and  which  the^  (hallow  trenches  or  cuts  of  meadow  and  grazing  grounds* 

think  tends  to  prevent  the  flowing  of  the  water  from  thole  to  the    common  fewers,  or  difcharg^ng  channels  of  the 

minute  and  imperceptible  veins  and  interftices  of  the  foil  higher  lands,  and  the  more  ftagnant  fewers,  or  water-fences* 

through  which  the  water  percolates.     They  have  farther  re-  oflow  countries.     This  fort  of  drain  is  moft}y  proper  for 

marked,  that  opening  the  earth  in  a  dry  feafon  gives  a  ten-  conveying  rain-waters  from  the  furfaces  they  fall  upon,  to 

dency  to  drain  it,  as  the  partides  of  the  foil,  after  bdng  fe-  their  natural  receptacles.     But  in  taking  off  water  frona 

yarated  and  well  dried,  will  not  fo  eafily  unite  agaip ;  whereas  beneath  the  foil,  they  cannot  be  properly  made  ufe  of  in  any 

the  kneading  in  winter  tends  to  increafe  tenadty  where  other  way  than  as  main  drains,  to  convey  away  the  ftream 

it  is  moft  to  be  avoided.     Farther,  that  carting  on  the  fields  that  may  be  collc^Eied.    Mr.  MaHhall  remarks,  that  opera* 

in  winter,  to  bring  on  ftones  or  other  materials,  is  more  dif-  tive  drains,  if  cut  to  a  fuffident  depth  acrofs  the  area  of  a 

ficult  and  dangerous  than  in  fummer.     In  oppofition,  how-  field,  to  draw  out  fuperfluous  moifture  properly  from  the 

ever,  to  thefe  ideas,  Mr.  Young,  of  Clare,  in  Suffolk,  it  is  fubfoil,  cannot  be  left  open  with  any  degree  of  propriety* 

remarked,  is  of  a  contrary  opinion.     He  never  land-drains.  When  vmter  iffues,  the  fubftratum  is  naturally  looie,  and 

lie  fays,  in  fummer :    two  inconveniences  attend  it ;    the  liable  to  (hoot  into  open  trenches,  which  are  likewife  ex* 

increafe  of  labour,  in  a  clayey  foil,  wheo  hard  and  dry,  is  pofed  to  the  tread  of  cattle ;  fo  that  even  in  g^afs -lands 

wery  confiderable,  and  the  want  of  Idfure,  and  when  good  they  are  ineligible,  and  ftill  more  impradlicable,  it  is  faid,  in 

labourers  are  fbaroe.    Lord  Petre  on  this  obferves,  that  the  lands  under  tillage.    Even  main  drains,  if  carried  acrofa 

plough  for  opening  the  previous  furrows,  works  better  on  loofe  ground,'  require  to  be  fenced  on  one  fide,  or  to  be 

9  layer.    He  prefers  a  lay,  if  h^^  down  level,  as  he  has  a  'made  wide  and  deep  enough  to  prevent  cattle^from  croffing 

plough  on  a  very  fimple  oonftruAion,  with  which,  and  fix  them.    It  has  been  noticed  by  the  writer  of  the  correded 

tortc9,  he  can  plough  bom  ten  to  twelve  iachea  deep,  and  Report  of  the  AgxkuUure  of  Berkflure,  tlut  the  work  of 

4C  »  makipf 
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teaking  or  cutting  open  draina  and  gripa  for  taking  away 
furface  water,  may  oe  performed,  in  tome  cafes,  oy  the 
plough,  though,  in  general,  manual  labour  is  neceiTary  for 
the  pwpofe.  And  that,  in  meadows  and  other  low  and 
wet  ntuations,  great  attention  fhould  be  paid  to  the  furface 
open  drains  and  ditches,  which  though  the  expence  of 
ckaning  and  fcooring  them  out  CTery  year  be  not  incon- 
fiderib^,  there  may  be  fome  recompence  in  the  mud  and 
foil  which  are  thrown  and  got  out  ofthem.  See  Surface- 
JDrauu 

SvRTAciE'Drainingf  that  fort  of  drainage  which  is  in- 
tended to  remove  the  prejudicial  wetnefs  that  is  contained 
in  or  upon  the  fuperficial  parts  of  the  land  or  foils.  It  is 
evident,  it  is  faid,  by  the  writer  of  the  work  on  the  im- 
proved principles  and  pradices  of  draining  land,  that  the 
Romans  were  not  unacquainted  with  mod  of  the  modem 
methods  of  furface  or  hollow-draining,  as  appears  from 
all  their  writers  tie  re  rufticoy  as  Cato,  Palladius,  Columella, 
and  Pliny,  mention  them  particularly,  and  defcribe  fome 
circumitances  which  have  lately  been  coniidered  as  mo- 
dem improvements.  Several  circumftances  are  alleged, 
which  have  been  thought  fufficient  to  prove,  that  the 
Romans  underftood  the  bufinefs  of  common  draining  in 

freat  perfedion,  and  that  our  beft  cultivated  counties  had 
ttle  to  boaft  of  in  this  refpe6t,  in  fuperiority  to  the 
ancients,  until  Mr.  Elkington  and  others  made  the  dif- 
covery  of  a  method  with  which  they  were  wholly  unac- 
quainted. The  beft  French  writer  on  agriculture,  De 
Serves,  who  wrote  in  1600  his  Theatre  d' Agriculture, 
^fcribes,  it  is  faid,  furface  or  hollow  drains  particularly  : 
they  were  filled  with  ftones.  In  Dickfon's  Hufbandry  of 
the  Ancients,  vol.  i.  p.  558,  the  paffages  alluded  to  above 
f  re  put  down  and  tranflated,  as  may  be  feen  by  the  inquirer 
on  this  fubjeA. 

It  is  not  eafy  to  afcertain  when  this  praAice  was  firft  in- 
troduced into  this  country :  fome  have  thought,  from  a  cir- 
cumftance  that  occurred  in  Suflex,  that  under-zround 
draining  was  praftifed  three  hundnd  years  ago  m  this 
kingdom.  We  find  alfo,  it  is  faid,  that  alder  is  of  all  other 
wood  the  befk  for  filling  drains.  Probably  no  other,  except 
that  of  aquatic  plants,  would  endure  nearly  fo  long. 
Bu(he8,  as  aas  been  feen,  are  generally  ufed,  but  fallow  or 
willow  is  probably  much  better.  The  Board  of  Agricul- 
ture has,  however,  been  informed  by  Richard  Prefton,  efq. 
that  land  drained  according  to  the  prefent  pra6Hce  of  fur- 
face-draining,  is  dot  more  than  forty  years  fianding  in  his 
neighbourhood  in  Eflex.  This,  it  is  thought,  deferves  in- 
quiry, for  it  is  generally  fuppofed  to  have  been  ufed  there 
lone  before  fuch  a  period  of  time. 

The  different  methods  of  managing  fprings  that  proceed 
from  water  at  any  confiderable  depth  in  the  earth,  or  which 
break  out  from  tne  variation  of  certain  ftrata  in  hills,  which 
demand  deep  cutting  and  the  ufe  of  the  auger  to  work  their 
cure,  have  already  been  confidered  in  fpeaking  of  Spring- 
Draining;  which  fee.  But  furface  or  hollo w-draininjP  is 
chiefly  ufed  for  correding  that  wetnefs  of  foil  which  remits 
from  rain,  and  which,  from  the  flatnefs  of  the  furface,  or 
its  retentive  quality,  itagnates,  to  the  injxiry  of  both  foil 
and  crops.  This  is  the  mod  general  nature  of  the  eril 
which  this  fort  of  draining  is  intended  to  remedy,  but  by  no 
means  exclufiyely  of  that  caufed  bj  land  fprings,  whofe  feat 
is  apparently  not  below  their  depth.  The  wetnefs  proceed- 
ing from  fuch  is,  in  fome  cafes,  removed  by  thefe  forts  of 
drains,  and  this  kind  of  drainage,  when  the  drains  are  deep 
enough  cut,  and  properly  direded ;  but  in  many  other  cafes, 
from  ignorance  in  the  drainer,  great  fums  of  money  are 
iiften  thrown  awayi  for  want  of  attending  properly  to  the 


nature  of  the  evil,  and  of  diftinguifliing  betwixt  farface 
water  only  and  the  oozing  of  land-fpringft. 

It  may  be  noticed,  that  in  foils  that  are  fo  very  tenacious 
as  to  retain  water  on  the  furface  till  evaporatioa  carries  it 
off,  fuch  as  are  found  in  fome  parts  of  SufTex,  Surrey,  ud 
in  many  other  counties,  this  method  of  draining  has  been 
tried,  and  found  almoft  entirely  to  fail.  The  caufe  of  thb 
can  eafily  be  accounted  for.  Very  iliff  clay  will  hold  water 
like  a  difli,  (the  expreffion  of  the  farmers  in  thefe  countici, 
who  have  attempted  to  drain  fuch  foil,)  and  comfequeDtlj 
the  fmall  portion  of  water  which  each  drain  wifl  carry  off, 
is  only  what  falls  immediately  above  it,  or  what  it  can  r. 
ceive  at  top,  when  the  ground  on  each  fide  has  a  ddceot 
towards  it.  The  water  being  all  on  the  furface,  caQ&ot 
find  its  way  into  them.  If  they  are  on  a  'declivity,  the 
water  will  run  over  them,  as  it  does  over  any  other  part  of 
the  field ;  and  if  they  are  in  a  hollow,  it  will  ftagnateeien 
above  them.  This  is,  therefore,  a  more  ezpeoliTe  foil  to 
drain,  requiring  a  greater  number  of  trenches,  and  thele 
very  clofeiy  together,  than  any  other  foil  whatever.  Opeo 
trenches,  with  the  ridges  and  water-furrows  properly  forned 
and  direfted,  is  the  only  method  whereby  its  draiaagecu 
be  e£Fedua]]y  accomplimed.  It  is  neceflary  to  lay  it  up  in 
ridges  properly  placed,  and  to  cut  fmall  open  drains  acroif 
the  ridffes,  where  requifite,  communicating  with  each  other, 
and  with  the  furrows;  and  thus  all  the  water-furrois 
operate  as  drains.  The  water,  as  it  falls  upon  the  ridge, 
immediately  makes  its  way  into  the  furrows,  and  rum  ab^ 
them,  white  there  is  a  defcent ;  and,  if  it  is  flopped  in  uf 
of  them,  by  the  ground  rifing,  is  conveyed  by  the  drains 
acrofs  the  ridges  into  fonoe  other  furrow,  where  there  b  2 
defcent,  along  which  it  makes  its  way  into  fome  ditch,  or 
water-conrfe,  at  the  extremity  of  the  field. 

It  is  obvious,  it  is  thought,  that  laying  up  fach  laadia 
ridges,  and  cutting  drains  in  proper  places,  may  beof  greit 
ufe,  but  win  not  enedually  remove  the  wetnefs ;  as  thefoO, 
from  its  nature,  will  always  retain  too  great  a  proportioaof 
moiflure.  It  is  neceffary,  therefore,  it  is  faid,  tocfaasge 
the  nature  of  fuch  foil  by  frequent  culture,  and  the  appBo- 
tion  of  manures,  which  will  lefien  the  power  of  retaisicg 
water  in  it,  in  a  high  degree. 

In  Effex,  and  in  the  county  of  Suffolk,  where  it  haibtefi 
found  advantageous,  the  foil  is  a  wet  poachy  loani)  more  cr 
lefs  mixed  on  the  furface  with  vegetable  mould :  under  tbit, 
in  fome  places,  a  raw  hungry  loam,  and  in  others  a  daf 
marie.  On  thefe  foils  the  effefi  is  very  great;  for  il« 
upper  ttratum,  where  the  moiflure  is  chiefly  lodged)  bebj; 
in  fome  degree  porous,  the  water  is  eafily  extraded  fromt 
by  means  of  the  drains.  The  uader-flratum  being  alfo  of  a 
retentive  quality,  their  depth  does  not  require  to  he  great. 
It  is  noticed,  that  when  Mr.  Young  of  Clare,  who  has  had 
great  experience  in  this  mode  of  furface  or  hoUow-draiopS 
land,  obferves  that  the  improvement  made  by  thefe  driiisj 
and  this  kind  of  drainage,  is  great  on  clay  foils,  he  certaiolj 
means  foils  of  this  defcription  or  quadity.  That  able  draiatr 
fays,  that  he  knows  from  experience,  that  in  "  clayey  fous 
it  will  anfwer  perfedly  ;  that  it  is  the  leaft  expeofive,  and 
the  moft  expeditious,  as  well  as  moft  durable  improveaeot 
of  any  in  the  whole  fyftem  of  agricultural  economy." 

In  a  foil  alfo  of  a  thin,  black,  moorifh  quality)  reftiog 
upon«a  retentive  till  bottom,  which  in  the  winter  (eafooj 
when  pulverized  by  fallowing  during  wet  times,  afforded 
not  any  fort  of  refinance  tb  the  foot  of  the  pafFeuW,  ^ 
which  inflantly  plumped  down  to  the  fubfou ;  and  vhicht 
even  when  in  pafture,  and  the  furface  firmed  by  g^ 
fward,  was  extremely  fubjed  to  poach  at  the  {'\mtit&^\ 
and  in  whichi  upon  the  fecond  or  third  year  of  pafiunf^ 
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iHe  furrows  between  the  ridges  ufed  to  be  completely  grown 
up  with  nifhes :  this  mode  of  draining  has  been  introduced 
iind  eroplojedf  it  is  faid*  with  the  moft  complete  fuccefsy 
by  fir  George  Montgomery  of  Magbiehilly  in  his  parks  at 
Sunny-fidC)  in  Newland  pariih,  in  Scotland.  It  is  dated 
by  the  writer  of  the  Agricultural  Report  of  the  County  of 
Peebles^  that  in  an  hour  or  two  after  the  heavieft  rains,  a 
horfe  may  now  craUop  over  this  land»  without  almod  leaving 
the  impreifion  of  his  feet ;  and  that  the  niflies»  which  were 
beginning  to  take  pofleffion  of  the  furrows,  have  literally 
til  periftied  for  want  of  moifture.  Such  a  total  change  of 
the  nature  of  any  foil  has  indeed  never  been  obferved  by  the 
writer. 

Equal  advantages  may  probably  arife  from  this  fort  of 
furface-draining,  m  many  other  cafes  and  kinds  of  foil. 
The  moil  common  modes  and  cafes  of  furface-drainbg  are 
thofe  which  are  given  below. 

Drainage  of  Land^  ^bere  the  Sail  it  pwrmu  above  and  re^ 
temive  heloWi  i^c*-^lt  has  been  remarked  by  the  writer  of 
the  Account  of  the  Principles  and  Practice*  of  draining 
Ijand,  that  in  flat  trafts  of  land,  where  the  furhice  or  upper 
foil  is  injured  by  a  fuperfluity  of  ftagnant  water,  not  pro- 
ceeding from  fpringrg,  their  drainage  is  an  objeft  of  the  firft 
importance,  and  which  may,  in  moil  cafesy  be  accompUflied 
with  very  little  expence.  The  upper  foil  being  compofed 
of  a  porous  ftratum  of  two,  three»  or  four  feet  in  thicknefs, 
and  having  under  this  a  ftrong  retentive  body  of  clay,  the 
rain-water  faUinsr  on  the  furface  eafily  fubfides,  tiU  it  meets 
the  clay  ;  and  there  being  obiirudled  from  farther  defcent, 
the  whole  open  part  of  the  foil  ftands  fo  full  of  water,  as  to 
retard  the  promfs  of  ve^^ation,  or  at  leaft  greatly  to  in- 
jure it.  This  \ind  of  foil  is  commonly  denominated  wet- 
hoiiomed  land.  To  carry  off  this  vrater  requires  only,  it  is 
faid,  one  or  a  few  drains,  according  to  the  fituation  of  the 
field ;  and  thefe  no  deeper  than  juft  to  reach  a  few  inches 
into  the  day,  betwixt  which  and  the  under  part  of  the 
porous  foil  the  ereateft  quantity  of  water  will  remain  ftar- 
nant,  when  it  ooes  not  appear  fo  much  on- the  furbce.  In 
this  kind  of  drainagre  there  is  no  need  for  the  auger,  there 
being  no  real  fprine  or  fubterraneous  water  to  get  rid  of* 
but  merely  that  which  Magnates,  and  is  retained  in  the  fuper- 
ficial  parts  of  the  foil.  If  the  field  or  ground  to  be  drained 
Ihould  have  a  fmall  defcent  from  both  fides,  one  drain  cut 
through  the  porous  to  the  clay  foil,  in  the  hollow  part  of 
the  land,  will  effedually  draw  off  all  the  water  that  the 
porous  foil  may  contain  $  which  will  be  greatly  facilitated 
by  properly  forming  the  ridges  to  anfwer  the  declivity  of 
the  ground,  and  by  deepening  and  clearing  out  the  furrows 
-with  the  fpade.  Where  the  fituation  of  the  ground  or  field 
^orrefponds  with  the  above,  the  water  will  flow  into  the 
drain,  as  being  made  in  the  hollow  part  of  it ;  through  the 
jiorous  ftrata,  as  well  as  through  a  number  of  fmall  trenches 
cut  up  from  it  to  both  fides,  which  is  the  common  pra6lice 
in  Efi'ex,  and  fome  other  counties  adjoining ;  and,  from  its 
bang  fo  much  pra6tifed  there,  is  commonly  called  the  Ell'ex 
mode  of  hollow-draining.  But  it  is,  it  is  (aid,  cutting  up  a 
whole  field  to  no  ufeful  purpofe.  The  drain,  in  fuch  a  cafe, 
may  either  be  open,  if  it  can  ferve  as  a  divifion  of  the  ground 
or  field  at  the  iaim^  time ;  or  covered,  as  circumftances  may 
require.  If  the  ^ound,  or  a  field  of  this  foil,  has  more 
than  one  hollow  m  it,  in  that  cafe  it  is  neceffary  to  have 
more  than  one  drain ;  but  if  it  is  almoft  level,  or  inclines 
only  a  little  to  one  fide,  a  ditch  or  drain  at  the  loweft  ex- 
tremity, having  the  ridges  and  furrows  properly  formed* 
wdl  anfwer  the  purpofe  effedually.  In  fome  cafes,  how- 
ever, it  may  be  neceffary  to  have  a  few  fide-cuts  from  the 
main  draiui  where  the  field  u  large  or  very  flati  cut  down 


alfo  a  little  into  the  dajf  at  narrow  as  it  it  poflible  to  iig 

them,  and  filled  with  ftoaet  in  the  ufual  manner;  Such  it 
the  method  of  draininr  thefe  forts  of  foils  with  mod  advan- 
tage; but  many  fields  fuffer  equally  from  wetnefs,  that 
confift  of  a  foil  exadly  oppofite  to  the  former  in  its  nature^ 
namely,  a  clay  furface,  having  a  porous  fubftratum.  The 
draina^  of  fuch  ground,  where  the  wetnefs  it  (till  of  a 
more  mjurious  nature,  and  where  the  imperviout  ftratum 
that  upholds  the  water  is  of  fuch  a  thicknefs  as  to  require 
being  perforated  by  the  auger,  has  been  already  fully  de- 
fcribed  in  fpeaking  of  Sprin G-Droiniiy  (which  fee)  i  but 
here  the  depth  of  the  drain  being  fumcient  to  reach  the 
porous  fubfoil,  without  the  help  of  boring,  the  defcription 
of  fuch  may  with  more  propriety  be  introduced  under  this 
head.  Fields  or  grrounds  of  this  kind  commonly  lie  very 
flat,  without  any  declivity,  whereby  the  noxious  watery 
ftae^nant  on  the  clay-furface,  mi^ht  naturally  difcharge  it- 
felf  without  the  help  of  drains ;  for  foils  of  the  fame  nature, 
in  a  hanging  fituation,  are  feldom  or  never  affeded  by  the 
fame  caufe.  Such  ground  is  more  difficult  to  draiOf  and 
requires  a  greater  number  of  cuts  than  any  other  foil  what- 
ever ;  as  they  muft  be  fo  laid  out  and  conduced  at  to  col- 
led all  the  water  from  tlie  furface,  which  can  only  difchargre 
itfelf  into  the  draina  firem  above,  being  unable  to  flow  into 
them  through  the  clay :  as  in  thofe  fous  of  an  oppofite  de* 
fcription,  and  where  there  is  any  irregularity  in  the  grounds, 
the  water  will  remain  itanding  in  the  hollows  within  a  few 
feet  of  the  drain.  The  firft  thing,  in  all  fuch  cafes,  is  to 
make  one  main  condudor  in  the  loweft  part,  or  at  one  end 
of  the  field,  to  receive  and  carry  off  the  water  coUeded  by 
the  fmaller  coUateral  cuts,  which  it  may  be  requifite  to  make 
on  each  fide  of  it.  If  it  fuits  the  fituation  or  divifion  of  the 
field,  this  main  drain  had  better  be  open  than  covered,  and 
then  the  outlets  of  the  other  drains  that  fall  into  it  can  eafily 
be  infpeded,  and  firequently  cleared  out,  at  occafion  may 
require. 

The  proper  formation  of  the  ridges,  to  anfwer  the  de- 
clivity of  the  ground,  (hould  alfo  be  particularly  attended 
to  in  fuch  foils.  The  ridges  (hould  have  rife  enough  in  the 
middle  to  give  the  water  a  fall  into  the  furrows,  and  thefe 
(hould  have  depth  and  fall  enough  to  convey  it  into  the 
drains.  Thus  would  a  great  part  of  the  rain-water,  as  it 
falls,  be  carried  off,  which  would  leffen  the  number  of  fmall 
cuts,  otherwife  necefiary.  The  drains  (hould  all  be  dug  at 
narrow  as  po(fible,  and  filled  up  in  the  ufual  manner  with 
loofe  ftbnes ;  only  the  bottom  of  the  conducting  drain,  if  it 
be  not  an  open  one,  (hould  be  formed  in  the  manner  already 
defcribed,  with  a  finall  open  conduit  at  bottom,  the  more 
eafily  to  carry  off  the  water.  The  fmall  draint  (hould  alfo 
be  coupled  at  bottom,  or  have  two  of  the  largeft  ftones  laid 
in  the  i>ottom,  inclining  on  or  againft  one  another,  fo  as  to 
form  a  trikngular  opening  of  four  or  fix  inches  below,  in  the 
way  that  has  been  de£ribed  more  folly  in  fpeaking  of 
furface-drain.  As  the  water  is  all  received  in  at  the  top  of 
thefe  drains,  it  is  neceffary  that  they  (hould  be  filled  with 
fmall  ftones  fo  near  to  the  furface,  as  to  leave  only  a  fpace 
to  be  filled  with  loofe  gravel,  Sufficiently  deep  to  prevent 
the  plough  or  harrow  from  deranging  them.  Loofe  gravel, 
if  it  be  at  hand,  is  better  than  the  ftiff  clay  that  came  out  of 
the  drain,  as  it  more  eafily  admitt  the  water  to  be  abforbed 
and  pafs  through  it  into  the  ftones,  and  the  other  can  be 
fpread  on  any  adjacent  hollow  in  the  field.  A  thin  layer 
of  ftraw  or  nifties,,  or,  if  the  field  be  in  pafture,  the  upppr 
turfs  pared  thinly  off  will  anfwer  this  purpofe  better  than 
ftraw  or  ruihet,  ihould  be  laid  immediately  above  the  ftonety 
to  prevent  the  fmaller  part  of  the  gravel  from  filling  up  too 
clolely  the  interfticet  between  them  i  but  thit  it  not  to  re- 
quifite* 
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quifite,  when  pvfA  it  ufed  is  phee  of  the  mould.  This 
node  of  draimnflr  is  calculated  for  verf  tenacious  clay  foil» 
whether  porout  oelow  or  not ;  but  in  many  inftances,  the 
deepening  of  the  furrows,  with  very  few  drains,  miflrht 
remedy  ue  eviU  where  the  retentive  upper  foil  is  only  a  toot 
or  two  deep,  with  a  porous  fubfoil  under  it,  through  which 
the  water  would  eafily  fubfide  downwards,  and  s^ain  empty 
itfelf  at  fbme  lower  extremity  of  the  field.  The  drains  and 
furrows  fliouU^  therefore,  be  deepened  through  the  clay  to 
the  open  foil,  in  order  to  facilitate  the  defcent  of  the  water ;  - 
and  thus  much  depends  on  the  proper  ploughing  of  fuch 
ground,  by  attention  to  which,  many  drains,  otherwife  ne« 
ceflary,  might  be  faved.  The  mode  of  draining  thefe  foils, 
which  is  here  defcribed,  is  that  which  has  been  recom- 
mended as  the  mott  effedual  by  Mr.  Elkington,  though 
it  does  pot  properly  belong  to  his  fyftem  of  pradice  in 
the  art. 

The  Effinc  mode  of  executing  the  drainage  in  ploughed 
fponpy  kodsf  where  the  furface  foil  is  tenacious,  as  ftated 
by  Mr.  Kent,  is  fomewhat  in  thefe  ways.  Where  the 
prmcipal  declination  of  the  land  is  in  the  middle  of  the  field 
or  ground,  it  may  often  be  drained  by  one  main  drain  made 
thm  to  a  proper  depth.  In  other  cafes,  the  grround,  or  a 
field,  may  be  drained  by  means  of  one  of  its  ditches,  in  the 
room  of  a  aoain  drain.  In  fkill  others,  a  field  may  be  drained 
by  a  main  drain  cut  in  the  middle,  declining  more  at  that 
part  than  the  fides.  And,  bftly,  a  field  may  be  drained 
by  two  otttfide  main  drains,  the  land  being  higher  in  the 
fluddle  than  on  the  fides. 

Drmnage  of  furface  Water  JtagMtrng  an  Land  tf  the 
moiny  marjh  Km4j  mar  the  Sea,  ly  artificial  Meant, — ^A 
great  variety  of  drainages  of  this  nature,  of  more  or  lefs  ex- 
tent, has  lately  been  effected  in  feveral  different  parts  of 
the  kingdom,  by  different  means  of  this  fort;  and  fome 
highly  interefiing  improvements,  accompliflied  by  this  mode 
ofdraining,  in  land  of  the  above  fort  near  the  fea,  have  beeri 
executed,  within  thefe  few  years,  in  the  county  of  Corn- 
wall, and  defcribed  in  the  Report  of  the  State  oi  the  Agri- 
culture of  that  diftri^.  It  is  ftated,  that  great  exertions 
have  been  there  made  in  the  mode  of  removing  the  vrctnefs, 
recovering,  and  improving  land,  which  for  ages  had  not 
only  been  ufelefs,  but  dangerous,  in  confequence  of  con- 
fined and  pent-up  waters  m  it.  At  Trewarthinick,  the 
feat  of  Francis  Gregor,  efq.,  a  moor,  of  previoufly  no  value, 
it  is  faid,  lying  upon  the  fide  of  the  river  Fal,  and  confilting 
of  tlurty  acres^  will  be  converted  into  the  finefl  meadow 
ground  by  a  fpirited  attempt  of  this  kind ;  a  great  part  of 
which  was  then  planted  with  potatoes,  which  promif»d  well. 
This  moor,  it  is  noticed,  was  in  a  flate  of  which  none  but 
an  inhabitant  of  this  county  can  form  any  idea.  It  had  been 
formeiiy  fbeamed  for  tin,  which  is  fearching  for  granules 
of  it  that  lie  in  horizontal  fbrata,  from  fix  to  one  hundred 
feet  below  the  furface.  The  tin,  intermixed  with  the  gravel, 
is  waffled  in  a  flream  of  water  carried  through  the  work, 
and. then  feparated  from  all  impurities,  and  hence  called 
ikreaming.  The  old  land  of  the  ftream-works  was  left  in 
the  above  devaftated  condition.  By  this  ftreaming  opera- 
tion, the  fuperficial  foil  had,  it  is  faid,  been  turned  under  and 
buried,  and  the  fubfoil  and  gravel  heaped  upon  it  in  large 
irregular  mounds.  In  this  fUte,  fedges,  ruihes,  furze, 
and  ftinted  brafh-wood,  whoUy  occupied  it;  and  after 
many  attempts  to  reclaim  it,  the  farmer  had  relinquifiied  it 
tq  the  fportfman :  befides,  the  river  frequently  overflowed 
ks  banks,  and  deluged  the  lower  parts  of  it.  The  fuccefsful 
node  of  drainage  and  other  management  was,  after  clearing 
awaf  the  farfac&obftrudting  matters,  draining,  and  pre* 
ventiBg  its  being  wfpkk  overflowed,  by  bringing  up  levels 


from  high*  water  mark  through  the  bed  of  theriver,  hj 
levelling,  and  the  cultivation  of  proper  crops,  ai  thofe  of 
potatoes,  turnips,  5cc.  On  the  oppofite  fide,  a  further 
improvement  of  the  fame  kind  was  carried  on :  the  rifer, 
wluch  is  at  all  times  foul,  but  particularly  fo  after  heavy 
rain,  was  ponded  back  in  fuch  a  manner,  as  that  the  upper 
furface  of  the  river-water  was  permitted  to  flow  oier  the 
land.  The  depofit  made  in  this  way  confided,  it  is  laid, 
of  the  lightefl  particles ;  the  heavier  ones,  particularly  the 
^avel,  finking  lower  in  the  ponded  water.  By  this  meaDi, 
m  no  great. length  of  time,  a  new  furface  foil  is  capabk  of 
being  formed,  and  afterwards  thickened  at  pleafure  in  the 
fame  way,  proper  draining  of  this  furface  kind  having  £rft 
been  well  performed. 

The  plan  of  drainage  given  below  is  that  whith  has  bees 
pradifed  with  fuccefs  by  Mr.  Moyle,  of  Marazion,  in  the 
fame  county,  on  a  large  trad  of  land  overflowed  by  the 
fea.  It  is  remarked,  that  in  dl  thofe  fituations  where  laket 
are  formed  near  the  fea,  having  accefs  to  them  at  fpringr 
tides,  it  is  impoffible  to  effeft  a  drainage  by  the  ordinary 
modes,  from  the  want  of  levels ;  and,  of  oourfe,  fuch  par- 
cels of  land,  from  being  conftantly  covered  with  water,  b^ 
come  unprofitable  to  the  proprietor,  and  offenfive  to  the 
public,  by  producing  difeaue.  Several  marihes,  and  fone 
(mail  lakes  in  the  above  county,  Call  under  this  deiicriptioBi 
and  have  been  looked  upon  as  irreclaimable,  on  aoGOU&t  of 
the  fea,  at  fpring-tides,  bein?  feveral  feet  higher  than  tfati 
land ;  fo  that  no  levels,  by  the  common  modes  of  dnuniD^ 
can  be  procured  to  carry  away  the  internal  and  ftti&ce 
waters.  Purchafino;  an  enate  near  the  above  town  in  179O1 
where  a  piece  of  bind  of  about  thirty-fix  acres  was  cm- 
ilantly  covered  with  water,  and  overflowed  at  fjpnng-tuh 
fo  as  to  leave  about  two  feet  of  water  over  its  lariacsi  ^ 
above  grentleman  was  induced  to  try  an  experiment  of  dnn- 
ing  this  land,  by  opening  a  fluice  or  drain  about  e^t  fcct 
below  the  level  of  the  fea,  at  high  water,  which,  though 
numerous  obftacles  prefented  themfelves  to  the  completioB 
of  the  fcheme,  he  perfeded;  and  the  land,  already  culti- 
vated, is  become  of  confiderable  value,  from  the  produdioo 
of  oats  and  pafture  for  live-ftock. 

It  is  ftated  that,  previous  to  the  commencement  ci  rock 
an  undertaking,  it  is  neceflary  to  form  an  accurate  idea  of 
the  probable  quantity  of  water  which  may  be  furniihed  bf 
the  under  or  internal  and  rain-water ;  fo  that  a  pipe  of  fof- 
ficient  fize  may  be  provided  to  diicharge  both,  and  to  render 
the  furface  completely  dry,  previous  to  any  agricuUsnl 
operations. 

This  marfh  is  fituated  in  the  parifh  of  Ludgvan,  aboot 
a  mile  firom  Marazion,  and  contains  about  thirty-fix  acvn* 
it  expofes  its  fouth  fide,  of  ^vx.  hundred  and  thirty  yard% 
towards  the  fea,  firom  which  it  is  feparated  by  a  laige  bodf 
of  fand,  of  one  hundred  and  feventy-four  yards,  over  wbidt 
the  road  leading  to  Penzance  pail'es,  and  which  fcrres  ai 
natural  embankment  againft  the  fea.  On  taking  an  accunte 
furvey  of  the  levels  from  the  fea,  at  the  pointof  half  ebb, » 
the  furface  of  the  ground  in  the  marfii,  being  a  diftaooe « 
one  hundred  and  leventy-four  yards,  it  was  found  that » 
feet  of  levels  could  be  gained,  after  allowing  two  feet  fisrthe 
run  or  flowing  of  the  water. 

As  to  the  drainage,  this  was  efFeded  by  means  of  afqotf^ 
wooden  pipe  of  nine  inches  diameter,  introduced  from  the 
point  of  half  ebb  through  the  fandy  embankment,  tiKjt 
arrived  at  the  marfh.  This  arduous  and  difficult  undertak- 
ing was  performed  by  throwing  open  the  fand  by  a  Biitnbff 
ofworkmen,  nearly  at  the  level  of  half  ebbr  fo  M  to  give  the 
pipe  a  very  gentle  elevation,  of  about  fifteen  inches  to  c^ 

hundred  yardsi  as  it  approached  the  mmrlh.    The  two  ut 

pipci 
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met  were  fecured  by  large  n>cki  or  ftonest  to  preient  them 
jhrom  fwimming;  and  the  others  were  fucceffively  joihedreach 
pipe  meafuring  about  twelre  feet  in  length,  and  the  wood 
an  inch  and  a  half  thick.  The  deepeft  part  of  this  fand  was 
about  twenty-four  feet  above  the  pipes,  fo  that  the  difficulty 
of  getting  to  a  fufficient  depth  in  this  place  became  very 
great,  as  the  fand  was  apt  to  run  on  the  workmen,  and  re- 
quired the  opening  on  the  furface  to  be  forty  feet.  As  the 
marih  was  approached,  the  depth  of  fand  became  grradually 
lefs,  fo  that  the  pipe  was  introduced  into  a  refervoir  about 
fix  feet  under  the  furface  of  the  land.  The  aperture  of  the 
fSrft  pipe  in  the  fea  had  iron-bars  placed  before  it,  to  pre- 
vent the  infinuation  of  fea-weeds,  &c«  and  alfo  a  valve,  made 
of  ilrong  wood,  hung  with  leather,  and  loaded  with  a  plate 
of  iron,  to  prevent  it  from  fwimminj?  at  the  approach  of  the 
tides,  which  (huts  it^  fo  clofe  as  ette^ually  to  exclude  the 
fea-water,  which,  at  high  fpring,  is  about  nine  or  ten  feet 
above  the  pipe.  There  is  alfo  another  valve  in  the  laft  pipe, 
near  the  refervoir,  to  affift  the  total  exclufion  of  the  fea,  in 
cafe  of  any  accident  happening  to  the  other  valve.  The  pipe 
which  proje£ts  a  few  feet  into  the  refervoir,  is  confiderably 
larger  than  the  reft ;  and  bars  of  oak  of  an  inch  fquare  are 
placed  upright,  to  exclude  any  extraneous  body  from  get- 
ting into  the  drain  :  it  was  found  neceffary,  too,  to  add  a 
fliort  piece  to  the  fea-pipe,  about  a  foot  and  a  half  long,  to 
prevent  the  intrufion  of  pebbles  bet#een  the  valve  and  the 
pipe,  which  might  obftrn^  its  clofely  (hutting  :  fome  little 
dimculty  likewife  arofe  from  the  confined  air  in  the  pipe,  at 
the  approach  of  the  tide,  but  this  was  removed  by  mtro- 
ducing  an  ere6^  fmall  pipe,  of  about  an  inch  and  a  half  dia- 
meter, through  the  cover  of  the  pipe  neareft  the  refervoir,  fo 
as  to  carry  away  the  air  confined  between  the  two  valves,  at 
the  approach  of  the  fea,  which  prevented  the  difchar^e  of  the 
marm  water  till  the  return  of  the  tide,  during  which  time 
the  water  accumulates  in  the  refervoir  and  trenches  to  the 
beight  of  three  feet.  Thefe  pipes  were  fquare,  and  made 
of  balk  an  inch  and  half  thick,  and  fecured  together  by 
oak  pins  inftead  of  nails,  which  would  foon  decay  in  falt- 
water ;  but  the  writer  would  recommend  circular  pipes 
of  elm,  which,  from  their  fhape,  are  not  fo  liable  to  be  in- 
jured as  the  fquare  ones. 

In  regard  to  the  refervoir,  it  is  eighteen  feet  fquare  and 
eight  feet  deep,  from  which,  on  each  fide,  a  main  drain  or 
trench  is  carried  to  the  extremity  of  the  marfh  on  its  fouth 
fide,  whilfl  other  trenches,  running  north  the  whole  length 
of  the  marfh,  at  the  diftance  of  one  hundred  and  twenty 
yards,  difcharge  their  water  into  the  main  drain,  fo  as  to  di- 
"vide  the  whole  into  fields,  which  are  fubdivided  into  ridges 
of  nine  feet  wide,  acrofs  which,  at  the  diftance  of  every 
twenty-five  yards,  is  a  furrow,  to  colleft  and  convey  the  fur- 
face water  into  the  long  trenches,  fo  as  to  keep  the  whole 
completely  dry.  The  main  drains  are  from  Cix  to  four  feet 
deep,  five  feet  wide  at  top,  and  two  feet  and  a  half  at  the 
bottom.  The  fubftance  of  this  marfhy  ground,  to  the  depth 
of  fix  feet,  is  of  a  peaty  kind,  mixed  with  a  muddy  fedi- 
snent ;  below  this  is  a  ftratum  of  fand  about  five  feet  deep, 
<which  carries  evident  marks  of  its  being  the  bed  of  the  fea, 
of  a  very  ancient  date,  and  which  has  been  gradually  ex- 
cluded by  the  accumulation  of  a  muddy  fediment,  and  the 
dropping  of  the  leaves  of  aquatic  plants,  which  united,  it  is 
faid,  form  peat-mofs.  And  as  foon  as  the  drainage,  in  this 
cafe,  was  eifeded,  a  ftrong  embankment  of  turf  or  fod  was 
made  around  the  marfh,  fo  as  to  prevent  the  river,  furround- 
ing  its  two  fides,  from  overflowing  the  land,  and  through 
which  river  the  fea  flowed  at  fpring-tides.  The  danger 
arifing  from  the  approach  of  the  fea  was  alfo  prevented  oy 
a  flood-gate^  placea  in  a  narrow  part  of  the  river*  which 


always  (hot  by  the  comiag  in  of  the  tide,  and  opened 
on  its  return. 

In  further  reclaiming  the  land,  in  this  cafe,  as  foon  u  it 
was  completely  drained,  and  became  firm,  it  was,  it  is  faid, 
frequently  ploughed,  harrowed,  and  burned,  fo  as  to  pul* 
verize  it :  large  bodies  of  clay,  fand,  and  manure,  were 
carted  on  the  fame ;  but  the  faltnefs  of  the  foil,  from  its 
being  covered  with  the  fea  for  ages,  prevented  any  crops 
from  vegetating  for  the  fir  ft  three  years  ;  after  >;;rhich  it  was 
repeateoiy  covered  with  frefh  water,  which  fo  ameliorated 
the  foil,  by  diflblving  the  faline  particles,  that  crops  grew 
in  great  perfe6tion  on  the  fourth  year.  Thus  mucn  ufeful 
land  was  well  drained,  and  brought  into  profitable  culti- 
vation firom  the  ft  ate  of  abfolute  wafte^  without  any  very 
mat  expence  in  any  way.  There  can  be  little  doubt  but 
that  this  artificial  plan  of  drainage  might  be  had  recourfe 
to  in  many  other  fimilar  fituations  with  equal  fuccefs  and  im- 
provement. And  in  different  moory  and  marfhy  tracts  which 
are  not  fo  greatly  overflowed  by  fea-water,  fomething  of 
this  plan  might  often  be  adopted  and  pradifed  with  great 
propriety  and  benefit,  in  removing  the  wetnefs  which  is  fo 
injurious  by  ftagnating  and  refting  in  and  upon  them. 

Drainage  of  Lands  where  the  Soils  are  wholly  of  a  clayey  Na^ 
turcf  and  much  injured  by  furface  Watery  or  Wetnefs. — The 
drainage  of  clayey  foils  of  this  nature  is  probably  the  moft 
difficult  and  troublefome  of  any  in  the  whole  pra£tice  of 
furface-draining,  as  from  the  nature  of  their  ftiff  component 
materials,  the  wetnefs  is  drawn  off  to  only  a  very  fmall  ex- 
tent, or  diftance,  from  any  drains  that  may  be  formed  in  fuch 
lands,  much  cutting  of  the  furface  is,  of  courfe,  unavoidably 
neceffary  for  draining  but  fmall  or  trifling  extents  of  ground. 
Something  may,  however,  be  done,  and  fome  advantages 
gained,  by  giving  the  drains  a  fuitable  form  and  direftion, 
according  to  the  different  nature  of  the  fituations  of  the 
lands,  and  by  running  them  fufficiently  near  to  each  other. 
However,  in  tillage  lands,  more  often  depend?,  in  thefe  cafes,, 
as  will  be  afterwards  feeuj  upon  a  due  form  being  given  to 
the  ridges,  and  the  furrows  being  made  to  adi  well  as  drains, 
than  upon  any  number  of  covered  drains  that  may  be  formed 
in  them,  though  attention  (hould,  in  moft  inftances,  be  paid 
to  both  pra£kices.  It  is  found  that,  in  very  retentive  foils 
of  this  nature,  where  the  drains  in  this  fort  of  drainage  are 
carried  in  the  fame  diredion  as  that  of  the  declivities  of  the 
fields,  or  fome  what  ftraight  up  and  down,  then  they  will 
draw  the  water  or  moifture  laterally,  in  iome  meafure,  to  the 
diftance  of  about  two  yards  firom  their  different  fides,  and 
confequently  that  they  fhould  be  formed  in  a  parallel  man- 
ner to  each  other  at  about  every  four  yards  diftance  ;  bat 
where  the  furface  ridges  and  furrows  are  properly  pre  pared 
at  the  fame  time,  they  may  have  a  fomewhat  greater  i  pace 
between  them.  They  (hould  never  have  more  declivity 
given  them  than  what  is  juit  neceffary  to  caufe  a  very  gentle 
ruu  or  paflage  to  the  water.  In  the  draining  of  clay  foils 
wet  from  ram  or  furface  water,  but  in  which  the  upper  fur- 
face part  above  the  clay  was  from  four  to  eight  or  ten 
inches  in  depth,  and  of  a  good  quality,  only  lying  in  a 
mountainous  part  of  the  country,  near  to  the  fea,  a  great 
deal  of  rain  fell  upon  it,  which  always  kept  the  upper  foil 
full  of  water,  and  produced  a  very  coarfe  fort  of  grafs,  not 
worth  more  than  three  ftiillings  the  acre,  when  the  land  was 
in  that yft ate,  and  in  which  the  under  ftratum  of  clay  was 
of  very  great  depth ;  fir  Henry  Fletcher  had  recourfe  to 
a  hollow  coupled  ftone  method,  which  has  been  defcribed  in 
fpeaking  of  furface-drains,  with  great  fuccefs.  He,  how- 
ever, fir  ft  tried  and  purfued  a  mode  which  was  the  common 
one  of  the  country,  but  which  was  found  too  expenfive  s 
the  drams  is  it  were  made  from  twenty  inches  to  two  feet 
%  wide 
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wide  and  deep,  fquarey  and  filled  up  promircuoafly-  witl^ 
quarried  ilones  to  within  nine  inches  of  the  furface.  The 
quantity  of  ftones  required  in  this  way  was  fo  grtdXf  that 
tke  quarrying  and  diftant  cartage  came  abundantly  too  high  ; 
fo  that  the  whole  of  the  expence  did  not  amount  to  lefs 
than  three-pence  halfpeany  or  four-pence  the  yard,  and  by 
the  acre  to  ten  pounds.  In  order  to  lefTen  fo  heavy  an  ex* 
pence,  he  changed  the  method  to  that  which  has  been  al- 
luded to,  which  is  found  to  be  cheap  and  effe&ual. 

Thefe,  though  not  the  exad  forts  of  clayey  foils  which 
are  comprehended  under  the  above  head,  the  mode  of  drain- 
ing employed  in  them  may,  probably,  be  found  to  anfwer 
well  and  cheaply,  in  many  cales,  of  all  the  kinds.  Befides, 
it  is  always  a  neat  and  iimple,  as  well  as  a  convenient  method, 
in  fome  utuations,  both  in  arable  and  grafs  lands. 

In  draining  the  clofe,  retentive,  red,  toagh,  clay  foils  in 
different  places  in  the  county  of  Eflex,  it  is  found  neceflary 
that  the  furface  hoUow  drains  (hould  be  made  within  ten  or 
twelve  feet  of  each  other.  They  are  commonly  formed  by 
the  plough  and  the  fpade,  as  (hewn  under  the  head  furface- 
drain,  to  the  depth  of  twenty  inches  from  the  furface,  and  are 
left  one  inch  in  width  at  the  bottom,  which  part  is  in  the 
higher  portion  of  it  filled  with  ftraw  aloue.  Thofe  leading  to 
the  outfalls  are  ufually  made  about  eight  inches  deeper  than 
the  lateral  ones,  and  have  elm-wood  ufed  with  the  ftraw  in 
filling  them.  It  is  faid  that  the  whole,  upon  a  fair  trial,  has 
been  found  to  anfwer  inimitably  well. 

The  retentive  compact  clays  lying  upon  a  red  rough  clay, 
OX  tile-earth,  in  other  places,  have,  however,  been  furface 
hollow-drained  at  a  pole  apart,  at  the  expence  of  not  lefs 
than  a  guinea  the  acre,  but  without  the  efiPed  in  any  way 
encouraging  fo  important  a  pradice.  The  means  that  are 
at  prefent  employed  for  relieving  the  land  of  its  furface 
water,  are,  it  is  faid,  the  ufe  of  the  furface  land-fall  plough, 
and  water-furrowing;  but  though  thefe  operations  are  per- 
formed in  the  beft  manner,  the  land  is  itill  left  faturated 
with  water,  and  is  much  later  in  the  feed-time  and  harveft 
than  the  neighbouring  places.  See  SuaFACE  Land-Fall 
Plough. 

In  other  cafes,  upon  chalky  and  wet  rough  days,  as  well 
as  other  forts,  the  pra6tice  of  furface  hollow-draining  has 
effeded  confiderable  improvements  in  the  lands  of  the  fame 
dillria. 

In  all  foils  of  this  clayey  fort,  when  the  lands  are  in  the 
tillage  ftate,  whenever  it  is  convenient,  every  opportunity 
fhould  be  taken  of  applying  and  incorporating  different 
fuitable  earthy  and  other  materials  to  and  with  them,  in 
order  that  they  may,  as  foon  as  polfible,  be  in  a  proper 
drainable  condition. 

Drainage  of  Land  where  the  Soil  is  Jliffand  retentive,  by 
means  of  open  Cuts,  and  the  proper  Formation  of  Ridge  and 
Furrow, — It  has  already  been  hinted,  that  on  fome  foils, 
where  the  furface  is  very  retentive,  no  number  of  covered 
drains  can  operate  effe^ually  in  drying  the  ground.  It  is 
aiferted,  that  in  moll  of  the  central  counties  of  England, 
and  alfo  in  Flanders,  the  general  mode  of  drying  land  is  by 
ploughing  it  up  into  high  and  broad  ridges,  from  twenty  to 
thirty,  and  even  forty  feet  wide,  with  the  centre  or  crown 
three  or  four  feet  higher  than  the  furrows.  The  fuccefsful 
pra6lice  of  the  Flemings  ihews  clearly,  it  is  thoufi;ht,  how 
cfFe^live  this  method  is  when  well  executed ;  for  by  atten- 
tively keeping  the  furrows  perfe^Uv  free  from  water,  the 
land  is  kept  in  fo  dry  a  ftate,  that  aU  forts  of  crops  flourifh 
remarkably  well.  But  in  England  the  fame  obfervation 
would  not  be  juft,  for  want  of  the  fame  attention  to  this 
mode  of  practice.  In  many  inftances,  furrows  are  not  pro- 
perly direded,  nor  properly  deepenedi  and  the  ridges  are 
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too  flat;  by  which  the  water  ftagnates  in  the  hottowi^ 
and,  of  courfe,  renders  that  part  of  the  field  work  iKu 
loft.     This  bad  management,  it  is  thought,  has  brou^t  the 
method  itfelf  into  fuch  difcredit,  that  m  many  plftcei  they 
have  been  levelling  their  ridges  at  a  confiderable  expence,  in 
order  to  adopt  fome  other  method  of  draining,  an  operation 
which,  on  clayey  foils,  is  certainly  very  imprudent ;  fot 
when  the  ridges  are  well  rounded,  not  too  high,  and  tlie 
furrows  kept  open,  and  perfedly  free  from  retaining  water, 
it  muft  be  efteemed,  for  land  of  a  very  retentive  funace,  an 
excellent  mode  of  draining,  'or  keeping  it  dry«    Water- 
furrowing  is  attended  with  very  beneficial  confequences,  it  is 
faid,  when  performed  in  a  proper  manner,  and  at  thofe  fei- 
fons  when  the  land  requires  it.  It  is  likewife  very  fimple  in iti 
nature ;  but  the  omimon  of  it  may  be  attended  with  the  lofii 
of  a  pan  of  the  crop,  of  whatever  kind  it  may  be ;  and  the 
wetncfs  in  the  land  may  often  be  renioved  by  that  meaD% 
without  the  aid  of  drains. 

Much,  it  is  remarked,  has  been  written  ag^nfib  lugh 
ridges,  but  not  with  due  confideration  of  their  propriety  os 
fuch  land  ;  they  have  been  applied  on  dry  loams  moft  ab- 
furdly ;  and  from  being  perhaps  a  cuftom  in  that  part  of  the 
country,  no  difcrimination  has  been  made :  but  their  being 
improper  in  fome  cafes,  and  ill- managed  in  others,  cerbnniy 
affords  no  juft  argument  againft  them,  when  well  adapted  to 
the  nature  of  the  foil, •  and  wetnefs  of  the  climate. 

The  mode  of  ridging  and  crofs-throughing,  or,  asitti 
ufually  called,  furrowing  bnd,  as  pra^fed  in  the  carfe  of 
Gowrie,  in  Perthfhire,  is  defcribed  in  the  following  manner 
by  George  Paterfon,  efq.  of  Caftle  Huntly,in  that  county. 
As  clay  is  perfedly  impervious  to  water,  furface-drainlng  it 
the  only  means  by  which  that  fpecies  or  fort  of  improve* 
ment  can  be  accomplifhed  ;  and  all  over  the  carfe  of  Gov* 
rie  this  operation  is  faid  to  be  extremely  fimple.    There  are 
certain  large  common  drains,  which  paU  through  the  diftrid 
in  different  directions,  fufficiently  capacious  to  receive  the 
water  drained  from  the  fields  by  the  ditches  which  furronnd 
them,  and  of  fuch  a  level  as  to  carry  it  clear  off,  and  to 
empty  their  contents  into  the  river  Tay.     There  are  alfo 
ditches  which  furround  every  farm,  or  paiis  through  them,ai 
their  fituation  may  require,  but  in  fuch  a  manner  as  to  coo- 
municate  with  every  field  upon  the  farm.     Thefe  ditches  i« 
made  from  two  to  lour  feet  wide  at  top,  and  from  one  audi 
half  to  one  foot  at  bottom,  in  a  (hape  which  prevents  their 
fides  firom  falling  in  ;  but  even  then  they  muft  be  cleanH 
and  fcoured  out  every  year  at  a  confiderable  expence.    If  tht 
fields  be  of  an  uniform  level  furface,  the  common  furrovs 
between  the  ridges,  provided  they  be  fufficiently  deepened  it 
their  extremities,  will  ferve  to  lay  the  grounds  dry ;  but  as  it 
feldom  happens  that  any  field  is  fo  completely  fi^ee  of  ineqsa* 
lities,  the  laft  operation,  after  it  is  fown  and  harrowed  in,  is  to 
draw  a  furrow  with  the  plough  through  every  hollow  in  the 
field,  which  may  lie  in  fuch  a  diredion,  that  it  can  be  guided 
through  them,  fo  as  to  make  a  free  communication  withaay 
of  the  ditches  which  furround  the  farnn,  or  with  any  of  the 
furrows  between  the  ridges,  which  may  ferve  as  a  condo^of 
to  carry  the  water  off  to  the  furrounaing  ditches.    Wba 
this  track  is  once  opened  with  the  plough,  it  is  widened, 
cleared  out,  and  fo  inaped  with  the  ^ade,  that  it  may  no 
no  ri(k  of  filling  up.     Its  width  is  from  fix  inches  to  aiooti 
according  to  its  depth,  which  muft  depend  upon  the  levd  of 
the  field  ;  but  the  breadth  of  a  fpade  at  bottom  is  a  good 
general  rule.     It  frequently  happens  that  there  are  inequa- 
lities in  feveral  parts  of  the  fame  field,  which  do  not  extend 
acrofs  it,  or  which  do  not  pafs  through  it  in  any  diredioo 
that  a  plough  can  follow,  but  which  may  extend  over  t«o 
ridgeS)  or  one  ridge,  or  even  a  part  of  a  ridge :  fuch  r^ 
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quiie  an  open  communication  to  be  made  with  any  furrow  lefl'ened  to  about  thirty>three  d^^reest  it  is  not  improbabU 

which  may  ferve  as  a  conduftor  to  carry  ofF  the  water,  but  that  it  woidd,  in  a  great  mealure,  remoTC  tliis  difficulty, 

which  are  always  made  with  the  fpade.     All  thefe  open  In  marfhy,  boggy,  and  moory  foils,  it  is  faid  to  anfwer  the 

communications  are  here  called  gaas^  and  to  keep  them  per-  intention  extremely  well,  and  to  make  a  clean  trench^  working 

feAly  clear,  is  a  tery  eflential  part  of  every  carfe-farmer's  very  well.  From  its  requiring  very  great  ftrength  of  draught, 

attention.  it  can,  however,  only  be  employed  in  particular  cafes  with 

It  may  be  obferved,  that  on  fome  (heep-paftures,  the  car-  convenience  or  fuccefs. 

rying  off  furface  water  may  be  effe£^ed  in  the  iimple  man-  At>out  twenty  years  ago,  a  bounty  was  alfo  given  by  the 

ner  of  forming  drains  that  has  been  already  noticed  in  fpeak-  Society  of  Arts  to  Mr.  Makins,  of  Suffolk,    for  having 

ing  of  SvKFACEr Drains  ;  which  fee.  invented  a  plough  of  this  fort  for  cutting  hollow  drains. 

It  may  be  ftated,  in  conclufion,  upon  this  very  intcrefting  But  though  the  tool,  and  notion  of  conftruCting  it,  were  not 

point  of  management,  that  even  the  ancient  Romans  were  without  merit,  the  implement  has  long  fince  been  laid  afide, 

feniible  that  wet  land  was  fit  neither  for  being  ploughed,  both  in  the  above  county  and  in  that  of  EfTex.    Afterwards 

harrowed,  nor  planted,  as  Columella  has  obfervw  :    "  Ne  another  plough  of  this  fort,  for  the  fame  purpofe,  was  in- 

lutofus  ager  tra^etur — nam  quae  limofa  verfantur  arva  toto  vented  by  Mr.  Arbuthnot,  of  Mitcham,*in  Surrey,  whish 

anno  definunt  poflc  tradari,  nee  funt  habilia  fementi,  aut  is  defcribed  and  rej>refented  in  Young's  "  Eailem  Tour.** 

oxationi  aut  ftationi."     Col.  lib.  ii.  cap.  iv.  And  more  lately  different  trials,  for  forming  drains  of  this 

SuKTACE'DrMfdng   Level,   that  fort  of  implement  of  fort,  have  been  made  with  varioufly  contrived  tools  of  the 

this  kind  which  is  ufed  in  draining  land.     There  are  fe-  mole-plough  kind,  which  by  forcing  a  pointed  circular  iron 

veral  kinds  of  levels  employed  in  this  fort  of  work  ;  as  part  or  mole  through  the  earth  or  ground,  at  a  given  depth, 

the  common  draining-level,   the  American   draining-level,  by  means  of  a  ftrong  power  of  draught,  a  pipe-opening  is 

and  the  fpirit  draining-level :   all  of  which  may  be  found  formed  in  it,  which  is  not  to  be  filled  with  any  fort  of  mate- 

ufeful,  in  different  cafes,  in  both  forts  of  draining.     See  rials,  but  left  open,  fo  that  the  water  may  flow  freely 

Level.  through  the  parts  of  the  foil  it  has  lopfened,  to  a  proper 

SvKWAC^' Draining  Millf  that  fort  of  mill  which  is  con*  depth  below  the  roots  of  the  grain  or  grafs  crops,  and  find 

ilru^ed  wholly  for  the  purpofe  of  raifing  or  lifting  water,  its  way  by  filtration  into  the  furrows,  as  has  been  proved  to 

fo  as  to  draw  and  drain  it  off  from  the  furface  or  other  be  the  cafe,  it  is  faid,  by  experience.     Different  improved 

parts  of  land.     Where  the  quantity  of  water  to  be  raifed  is  implements  of  this  fort  have  been  contrived  within  thefe  few 

confiderable,  and  the  depth  at  which  it  lies  is  not  more  years,  which  are  faid  to  anfwer  the  purpofe  of  taking  off 

than  a  few  feet  from  the  furface,  as  from  five  or  ^x  to  eight,  the  furface  wetnefs  of  land  in  a  very  effedual  manner.     See 

the  common  draining-mill  of  the  marfh-land  diftrids  may,  it  Surface  Mole-Drain* 

is  faid,  be  employed  to  force  up  the  water  into  an  open  It  is  thought  imprudent  by  the  writer  of  the  work  on  the 

drain  or  cut,  which  is  funk  to  about  half  the  depth  for  re-  Principles  and  Pra6kices  of  draining  Land,  where  the  wetnefs 

ceiving  it,  with  great  convenience  and  utility.    But  in  cafes  is  caufed  by  fpryigs,  to  too  readily  fuppofe  a  limit  to  hu- 

where  the  depth  of  the  water  is  itill  more  confiderable,  and  man  invention  ;  but  it  may  be  ilated,  that  the  probability  of 

the  covering  materials  of  it  of  fo  loofe  and  mouldering  a  na^  an  effeSive  or  boHow  dratning-^plough  being  invented,  which  will 

ture  as  not  to  admit  of  deep  open  cuts,  and  archeo  work  work  fo  much  cheaper  than  the  fpade,  as  to  become  an  ob- 

being  of  too  great  an  expence,  pumps  going  by  wind  or  ie6t  of  economy,  is  by  no  means  flattering :  none  which  have 

water   nay  anlwer  the  intention  more  cheaply  and  effec*  hitherto  been  tried  feem,  it  is  faid,  to  fully  and  completely 

tually.  anfwer  this  intention  ;  but  there  can  be  no  fort  of  diraeulty 

Surface-draining  mills  of  this  kind  are  not  unfrequently  in  majting  one  to  open  and  prepare  the  ground  for  the  narrow 

ufeful  and  neceffary  in  level  marfli  and  other  trads  of  land,  drain-fjpade  to  make  one  fpit  at  the  bottom.     The  repeated 

where  the  water  can  neither  be  removed  by  the  ufe  of  the  plougmngs  or  (hovellincrs  which  afe  neceffary  with  common 

deep«cut  trenches  nor  the  boring  auger.  tools  are  expenfive,  ana  might  probably,  it  is  fuppofed,  be 

SuRFACE-Z)ri»/iM^  Plottgbf  any  fort  of  plough  which  is  executed  in  a  cheaper  and  more  expeditious  manner  by  a 

contrxred  for  the  purpofe  of  cutting  drains  in  land,  in  order  furface  open^drain  plough.     How  far  that  invented  by  Mr. 

to  carry  off  the  water  from  the  fuperficial  parts  of  wet  Knowlcs,  and  rewarded  by  the  Society  of  Arts,  would  at 

foila.      Various  implements  of  this  kind  have  been  invented  a  fufficiently  cheap  rate  anfwer  this  purpofe,  has  not  yet  been 

at  different  times  for  performing  the  neceffary  operations  of  fully  and  properly  afcertained.     But  it  is  thought  obvious, 

draining ;  but  perhaps  none  have  yet  been  found  fufficiently  that  from  the  force  and  number  of  horfes  or  oxen  which 

to  anfwer  the  intention  in  all  the  varieties  of  foil  on  which  are  requifite  to  work  them,  ploughs  calculated  for  this  ufe 

they  may  be  required.     A  plough  of  this  fort,  which  was  will  never  come  into  general  employ. 

Jong  fince  invented  by  Mr.  Cuthbert  Clarke,  of  Belford,  in  The  furface  common  draining-plough  is  likewife  a  plough 

Northumberland,  was  found  to  anfwer  exceedingly  well  in  of  this  kind,  which  is  employed,  in  fome  of  the  midland 

meadow  ground,  but  could  not  be  drawn  in  a  llin  clay  with  counties,  for  the  more  general  purpofes  of  furface-draining* 

the  force  or  power  of  eight  horfes.     It  has  of  courfe  long  and  which  is  a  good  and  not  very  expenfive  tool.     There  u 

ago   been  whollf  laid  afide,  but  it  might  probably  be  fo  a  draining  plough  of  this  fort,  too,  made  ufe  of  in  Leicef- 

altered  and  improved,  as  to  be  made  a  good  tool  for  the  terfliire,  with  advantage  in  different  cafes  and  forts  of 

purpofe  in  fome  cafes.     It  may  be  obferved,  that  the  mode  land. 

of  operation  in  this  draining-plough  is  nearly  the  fame  as  SvRV ace- Draining  FurroW'Plough^   a  plough  of  this 

that  with  the  common  plough.     But  it  would  (eem,  that  as  clafs,  which  may  be  employed  for  making  large  open  fiir- 

the  angle  of  the  breaH  part  is  greater  than  that  by  which  rows,  by  which  the  water  may  be  taken  off  from  the  furface 

the  horfes  draw  upwards,  it  muft  have  too  great  a  ten-  of  the  land.     It  will  be  frequently  found  a  neceffary  tool  in 

dency  to  get  into  the  earth  ;  the  confequence  of  which  is,  thofe  clayey  foils  where  water  ftagnates  on  the  furface  of  the 

that  when  the  foil  Is  very  iliff,  it  requires  a  great  force  ground,  and  which  cannot  be  removed  by  the  more  general 

to  dbraw  it,  and  cannot  be  held  down  properly  by. the  han-  modes  of  furface  or  hollow-draining ;  a  plough  of  this  kind, 

4ile«.      By  the  angle  of  the  breaft  part  being  therefore  employed  for  opening  the  furrows  on  tiUage^lands  in  fome 
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diftriAsy  is  faid  to  be  a  rerj  ufeful  implement.     It  ia  con-  tool  of  this  Ibrt  under  its  proper  head.     See  MoLi. 

ftmded  with  two  mould-boards,  which  can  be  regulated  and  Plough. 

fet  off  to  difTerent  diftances,  fo  as  to  make  wider  or  narrower  It  is  a  plough  too  which  has  been  ufed  on  the  arable  peaty 

water-furrows,  as  the  nature  and  circumftances  of  the  lands  lands,  in  fome  parts  of  Lancaihire,  with  great  fuccefs. 

may  be.     It  is  alfo  contrived  fo  as  to  work  to  greater  or  SuRFACE-i)riimi0j'  Pttmff  that  fort  of  pump  of  this  kind 

lefs  depths,  as  may  be  necefTary.     By  thefe  different  means,  which  is  contrived  for  the  purpofe  of  raifmg  and  difchargiog 

water- furrows  of  very  different  iizes  are  capable  of  being  the  water  which  ft  agnates  in  large  quantities  on  lands  in  (ome 

fbrmed  by  the  fame  plough,  which  is  a  matter  of  much  uti-  fituations,  where  there  is  none  or  very  little  drainage  level 

lity  and  advantage  in  different  caies,  and  which  faves  a  great  Thefe  pumps  are  moftly  of  a  very  fimple  nature,  and  coo* 

deal  of  expence  in  many  inftances.  trived  fo  as  to  lift  the  water  over  the  banks  by  which  it  may 

SvRFACE'Draittmg   Gutter- Plough^  is  a  plough  of  the  be  f unrounded.     The  writer  of  the  late  work  on  *<  Landed 

draining  kind,  made  ufe  of  for   forming  gutter-drains  in  Property'^  is  of  opinion,  that  by  means  of  powerful  pumpi 

grafs-lands.     A  plough  of  this  nature  has  been  lately  re-  of  this  fort,  many  of  the  cold  flat  lands  which  lie  at  the  feet 

commended  by  the  duke  of  Bridsrewater,  and  which  is  faid  of  hills,  in  almoft  every  vale  diitrid  of  the  kii;gdom,  m^k 

toAave  been  found  ufeful  in  forming  gutter-drains  on  grafs-  be  drained  and  confiderably  improved  in  difTerent  waysi  See 

lands,  where  the  foils  are  of  a  retentive  nature.     The  power  SuRFACB-Z)rtfi»  and  SuRFACE-Dnmr/iif . 

of  fix  horfes  is,  however,  required  in  drawing  it  in  foils  that  SURFEIT,  an  indifpofltion  caufed by  excefs  in  eating  or 

have  not  been  drained  before ;  but  in  opening  the  old  gut-  drinking,    that  is,    by  over-charging  the  flomach ;  lod 

Sers,  four  horfes  are  found  fufficient  for  effe6iing  the  pur-  ufually  attended  with  eruptions,   and  fometimes  with  a 

^ofe.     This  great  power  of  draught  in  all  ploughs  of  this  fever. 

kind)  forms   a  great  objeAion  againft  them,  and  ereatly  Surfeit,  among  Ammalsy  a  particular  fort  of  complaiat 

prevents  their  utility  in  different  inftances  of  this  fort  of  which  is  incident  to  horfes  and  other  cattle  belonging  to 

drainage.  farms,  and  which  arifes  f*-om  various  caufes ;  but  is  coo- 

Surface  Ltrnd-Fall- Plough t  a  particular  fort  of  plough  monly  the  effed  of  fome  affeAion  not  attended  to,  or  ill 

made  ufe  of  in  feme  parts  of  Efl'ex,  it  is  faid,  with  ad-  cured,  and  frequently  from  the  want  of  food  and  maoage- 

vantage,  where  the  nature  of  the  under*ftrata,  in  a  great  ment.      It  alfo  proceeds  from  exceffive  and  immoderate 

meafure,  forbids  a  regular  and  even  courfe  of  hollow  or  feeding,  but  efpecially  upon  unwholefome  food ;  fromoold 

furf ace-draining ;  and  which  ^6i%  or  operates  in  brinring  the  and  hard  riding,    &c.  whereby  the  animals  forfake  tiidr 

knd  or  field  to  a  more  uniform  level,  by  filling  up  the  fmall  meat,  and  are  infedled  with  hard  fwellings,  which,  if  the^ 

hollows  with  the  earth  which  is  removed  from  the  unequal  or  happen  to  fall  upon  the  joints,  will,  in  prooefs  of  time,oc- 

higher  parts  of  the  grounds,  by  which  means  any  open  cafion  lamenefs,  and  many  other  diforders.     Animals  are  (aid 

drains  that  may  be  neceffary  may  be  cut  or  formed  upon  a  to  be  furfeited,  when  their  coats  ft  are,  and  look  ruilj  and 

more  evenly  inclined  plain,  and  the  furface  water  be  carried  dirty,  though  proper  means  have  not  been  wanting  to  keep 

or  taken  away  vnth  a  greater  and  more  regular  certainty  :  them  clean.     The  fkin  is  full  of  fcales  and  lumps,  that  Ik 

the  earth  or  land,  however,  in  thefe  cafes,  it  is  fuggefted,  thick  and  mealy  among  the  hair,  and  are  conftautly  fupplied 

from  the  want  of  proper  hollow  furface^drains,  is  ftill  liable  with  a  frefh  fucceffion  of  the  fame,  for  want  of  due  trao- 

to  retain  a  confiderable  quantity  of  water,  which  not  unfre-  fpiration.     Some  haveliurdles  of  various  fizes,  like  peas  or 

Suently  perifhes  the  feed  which  has  been  fown  ;  and  by  the  tares ;  others  have  dry  fixed  fcabs  all  over  their  limbs  aid 

fiill  which  it  produces,  even  in  the  moft  favourable  feaifons,  bodies  $  ftill  others  a  moifture  attended  with  heat  andioilain- 

greatly  retards  and  prevents  the  powers  of  vegetation.     See  mation  ;  the  humours  being  fo  iharp,  and  violently  itcbicg) 

"Vf  ATiOL'Furramng.  that  the  animals  rub  fo  inceffantly,  as  to  make  tnemlelves 

The  plough  is  conftru6ied  in  a  fort  of  box-like  form,  open  raw.     Some  have  no  eruption  at  all,  but  an  unwhokfone 

in  the  front,  but  clofed  on  the  fides,  and  made  fo  as  to  look,  and  are  dull,  iluggifh,  and  lazy.     Some  appear  ofily 

ihave  off  levels,  and  reduce  the  inequalities  of  the  land  of  lean  and  hide-bound,  others  have  flying  pains  and  lameiKb 

the  ridges,  having  handles  behind  for  regulating  it  by,  and  refembling  a  rheumatifm  ;  fo  that,  in  thefurfeits  of  animalii 

hooks  with  chains  and  fwingle-trees  before  for  attaching  the  we  have  dmoft  all  the  different  appearances  of  fcurvj  aca 

team  to.     It  takes  a  breadth  of  about  four  feet  at  a  time,  other  chronical  diftempers. 

A  man,  a  horfe,  and  a  boy,  will,  it  is  faid,  in  a  dry  time.  In  all  furfeitsof  animals,  care  fhould  be  taken  to  have  then 

do  fixty  rods  a  day  with  it.     A  reprefentatien  of  it  may  be  well  managed,  both  with  refpe^  to  their  food  aod  other 

feen  in  the  fecond  volume  of  the  EfTex  Corre6led  Report  on  matters,  f^quent  changes  being  highly  neceffary  and  ufebl 

Agricultire.  Svrfeit- fVaterp  is  a  water  dillilled  from  poppies,  asd 

oURFACE-i)r<7fiiiii^  Mole-Plo^ghf  a  fort  of  plough  made  other  herb;^,  proper  to  cure  indigeftions. 

ufe  of  for  the  draining  of  grafs-lands,  where  it  is  a  material  SURFUNDKAR,  in   Geography ,  a  town  of  A^^ 

objed  not  to  have  the  furface  injured  ;  yet  to  hav^  the  moif-  Turkey,  in  Aladulia ;  25  miles  S.  of  Marafch. 

ture  removed  at  particular  wet  leafons,  as  in  parks  and  plea-  SURGAB,  a  town  of  Candahar,  on  the  Kaaieb;4^ 

fure-grounds.  Ice.     It  is  a  fort  of  draining-plough  that  hiis  miles  S.E.  of  Cabul. 

been  faid  to  anfwer  well  with  fix  or  eight  horfes.     The  firft  SURGE'RES,  a  town  of  France,  in  the  departocoi  at 

plough  of  this  kind  was  probably  invented  by  Mr.  Adam  the  Lowe^  Charente,  and  principal  place  of  a  cantos,  m  tk 

Scott ;  but  a  great  variety  of  implements  of  this  fort  have  diitrift  of  Rochefort ;  12  miles  N.E.  of  Rochefort.   T» 

fince  been  contrived,  though  none  probably  that  perfe6kly  place  contains  1477,  and  the  canton  11,293  inhabitantsi  ^^^ 

anfwers  the  purpofe  in  every  intention.     They  have,  how-  a  territory  of  261^  kiUometres,  in  18  communes, 

ever,  been  fo  far  improved,  as  to  be  wrought  with  much  SURGE.     The  failors  call  a  wave,  or  billow  of  rhs^ 

lefs  power  or  fh'ength  of  team,  and  fometimes  by  means  of  a  furge. 

human  labour,  without  the  treating  of  teams  at  all.     The  Alfo,  when  they  are  heaving  at  the  capftan,  if  tbe  c 

mole  or  breaft  parts  of  them  have  been  fo  altered,  as  to  flide  happen  to  flip  back  a  little,  they  fay,  the  cable  Jurges* 

through  the  foil  with  much  ^eater  facility  than  was  the  Surga,  in  SUtp-BvU^ngi  the  tapered   part  in  front « 

cafe  9t.  firfti  at  has  been  feen  m  fpeaking  of  the  improved  the  whelpst  between  the  chocks  of  a  capftan,  upon  >vM 
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when  judicioufly  hollowed,  the  iQelFenger,  Sec.  may  furge 
itfelf  without  any  other  incumbrance. 

7«  Surgct  18  to  let  a  cable,  or  rope,  round  a  capftan  Aide 
up  it,  by  gently  flacking  the  part  held  on. 

SURGEONS,  Con^any  of.  See  Company.  See  alfo 
Physicians. 

SURGERY,  or  Chirurgiry,  (derifed  from  ehirwr* 
^eottf  from  x*U>  ^^^  hand^  and  c^y,  ^vork^^  has  been  gene- 
rally underftood  to  be  that  branch  of  medicine  which  prin* 
cipally  effe£k8  the  cure  of  difeafes  by  the  application  of  the 
hand  alone,  the  employment  of  inftruments,  or  the  ufe  of 
topical  remedies.  ( Encyclopedic  Methodique,  Partie  Chir. 
torn.  i.  art.  Chirurgie.)  But  although  this  definition  cer- 
tainly conveys  to  us  fome  idea  of  the  nature  of  this  moft 
ufeful  profemon,  it  is  not  entirely  accurate  as  applied  to  the 
prefent  ftate  of  pradice.  In  ancient  days,  the  furgeou  was 
a  mere  aiiiftant  to  the  phyfician ;  the  latter  alone  not  only 
having  the  fole  privilege  of  prefcribing  internal  medicines, 
but  even  that  of  judging  and  direding  when  furgical  opera- 
tions fhould  be  performed.  The  fubordinate  furgeon  was 
only  called  in  to  execute  with  his  knife,  or  his  hand,  duties 
ivhich  the  more  exalted  phyiieian  did  not  choofe  to  under* 
take  I  and,  in  fafi,  he  vifited  the  patient,  did  what  was  re- 
quired to  be  done,  and  then  took  leave  of  the  cafe  altogether 
nnder  the  orders  of  his  matter.  In  modem  times,  however, 
the  good  fenfe  of  mankind  has  difcovered,  that  furgery  is 
deferving  of  an  eminent  rank  among  fuch  arts  as  ought  to 
foe  cultivated  for  the  general  benefit  of  fociety ;  that  the 
man  who  is  not  himfelf  accuftomed  to  the  performance  of 
operations,  cannot  be  the  beil  judge  of  their  fafety  and  ne- 
ceflity  ;  and  that,  in  every  point  of  view,  the  furgical  prac- 
titioner merits  as  much  favour  and  independence  in  the  exer- 
cife  of  his  profeffion,  as  he  whofe  avecation  is  confined  to 
phyfic.  Hence  the  furgeon  is  now  exclufively  confulted 
about  many  of  the  mo  it  important  difeafes  to  which  the 
human  body  is  liable.  Being  no  longer  under  the  yoke  of 
the  phyfician,  he  follows  the  diftates  of  his  own  judgment 
and  knowledge;  he  prefcribes  whatever  medicines  the  cafe 
may  demand/  internal  as  well  as  external  \  and  under  the  en- 
couragement of  an  enlightened  age,  he  fees  his  profeffion 
daily  Mcoming  more  fcientific,  more  refpeded,  and  more 
extenfively  ufeful. 

It  is  an  obfervation  made  by  the  celebrated  Bichat,  that 
two  things  are  effentially  neceflary  to  form  a  great  furgeon, 
vis.  genius  and  experience.  One  traces  for  him  the  way, 
the  other  re£tifies  it ;  both  reciprocally  affiil  in  forming  him. 
Without  experience,  genius  would  be  unprofitably  fertile ; 
-without  genius,  experience  would  only  be  a  barren  advantage 
to  him.  ((Euvres  Chir.  de  Default,  par  Bichat,  torn.  i.  Dif- 
cours  Prelim. )  Out  of  the  large  number  of  hofpital  furgeons 
vrho  are  to  be  met  with  in  every  country  of  Europe,  and 
irho  enjoy  ample  opportunities  of  profiting  by  the  lefibns  of 
experience,  how  few  diftinguifh  themfelves,  or  even  contribute 
a  mite  to  the  improvement  of  their  profeffion.  Opportunity, 
nrhhout  talents  and  an  aptnefs  to  take  advantage  of  it,  is 
uot  of  more  ufe  than  light  to  a  bfind  man.  On  the  other 
hand,  fplendid  abilities,  without  experience,  can  never  be 
enough  to  make  a  confummate  furgeon,  any  more  than  a 
man  with  the  greateft  genius  for  painting  can  excel  in  his 
particular  art,  without  having  examined  and  fludied  the  real 
objeds  which  he  wifhes  to  delineate.^  In  fhort,  as  a  fenfible 
writer  has  remarked,  "  les  grands  chirurgiens  foot  aufli  rares, 

2ue  le  g6nic,  le  favoir,  et  les  talens."     Mem.  de  PAcad.  de 
'hir.  torn.  i.  pref.  p.  41.  edit.  i2mo. 
The  defcription  of  the  qualities  which  a  furgeon  ought 
to  pofiefs,  as  given  by  Celfus,  is  excellent  as  far  as  it  goes. 
A  furgeon  (fays  he)  fhould  be  young,  or,  at  any  rate,  not 
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very  old ;  his  hand  fhould  be  firm  and  fteady*  iand  never 
fhake ;  he  fhould  be  able  to  ufe  his  left  hand  tnxk  as  much 
dexterity  as  his  right ;  his  fight  fhould  be  acute  and  clear  % 
his  mind  intrepid  and  pitilefs,  fo  that  when  he  is  engaged  in 
doing  any  thing  to  a  patient,  he  may  not  hurry  nor  out  left 
than  lie  ought,  but  finifh  the  operauon  juft  as  if  the  cries  of 
the  patient  made  no  impreffion  upon  him.  A.  C.  CeLfi 
Med.  Przf.  ad  lib.  vii. 

By  the  word  <<  immifericors,''  as  Richerand  has  obferved» 
(Nofogr.  Chir.  tom.  i.  p.  42,  edit.  2.)  Celfus  did  not  mean 
that  a  furgeon  ought  to  be  quite  infenfibk  to  pity;  but 
that  during  the  performance  of  an  operation,  this  paffion 
fhould  not  influence  him,  as  all  emotion  would  then  be  mere 
weaknefs.  This  undifturbed  coolnefs,  which  is  ftiU  more 
rare  than  fkill,  is  the  mofl  valuable  quality  in  the  practice 
of  fur^ry.  Dexterity  may  be  acquired  by  exercife ;  but 
firmnels  of  mind  is  a  gift  of  nature.  Haller,  to  whom  na«' 
ture  was  fo  bountiful  in  other  refpe^s,  was  denied  this  qua- 
lity, as  he  candidly  confefies.  <<  Although  (fays  he)  I  have 
tauffht  furgery  feventcen  years,  and  exhibited  the  mofl  dif- 
ficult operations  upon  the  dead  body,  I  have  never  ventured 
to  apply  a  cutting  inilrument  to  a  living  fubje^i,  through  a 
fear  of  giving  too  much  pain.''     Bibl.  Chir.  1775,  ^o™*  >'• 

Surgery  may  boail  of  having  an  origin  that  well  deferves 
to  be  called  noble  $  for  the  earuett  pra§ice  of  it  arofe  froiu 
the  moft  generous  fentiment  which  nature  has  implanted  in 
the  heart  of  man,  vis.  from  that  fympathetic  benevolence 
which  leads  us  to  pity  the  misfortunes  which- we  behold,  and 
infpires  us  with  an  anxious  defire  to  alleviate  them.  He 
who  firfl  faw  his  fellow-creature  fuffer,  could  not  fail  to  par- 
ticipate in  the  pain,  and  endeavour  to  find  out  the  means  of 
affording  relief.  Opportunities  of  exercifing  this  ufeful  in- 
clination were  never  wanting.  In  the  firfl  ages  of  the  worlds 
man  in  his  defHtute  ftate  was  under  the  neceffity  of  earning, 
by  force  or  flratagem,  a  fubfiltence  which  was  always  un- 
certain, and  in  the  combats  which  this  fort  of  life  drew  him 
into,  he  frequently  met  with  wounds  and  other  injuries.  The 
confequence  was,  that  he  began  at  a  very  early  period  to  pay 
attention  to  the  mode  of  curing  fuch  accidental  hurts.  Wars, 
by  multiplying  wounds,  at  the  fame  time  increafed  the  ne- 
ceffity for  affinance,  and  enhanced  its  value.  Kings  them- 
felves  then  did  not  difdain  to  drefs  wounds,  and  feveral  of 
the  warriors  fung  by  Homer,  derived  not  lefs  renown  from 
their  fkill  in  furgery,  than  firom  their  valour  in  war.  Sucb 
were  Chiron,  Machaon,  and  Podalirius.  It  is  in  the  im- 
mortal poems  of  the  Ilikd  and  Odfifey,  that  we  find  the 
only  certain  traditions  refpe6ling  the  ftate  of  the  art  before 
the  eftabUfhment  of  the  republics  of  Greece,  and  even  until 
the  epoch  of  the  Peloponnefian  war.  There  it  appears,  that 
furgery  was  almoft  entirely  confined  to  th^  treatment  of 
wounds,  and  that  the  imaginary  power  of  enchantment  was 
joined  with  the  ufe  of  topical  applications. 

In  the  cures  recorded  in  the  facred  writings  of  the  Chrif- 
tian  religion,  the  intervention  of  a  fupernatural  power  is  al- 
ways combined  with  what  is  within  the  fcope  of  human  pof- 
fibility.  The  fame  chara6^er  erinces  itfelf  in  the  infancy  of 
the  art  in  every  nation.  The  priefts  of  India,  the  phyficians 
of  China  and  Japan,  and  the  jugglers  of  the  favage  or  half 
civilized  tribes  of  the  old  and  new  continents,  connantly  af- 
fociate  with  drugs  and  manual  operations  certain  myfterioui 
pra6iices,  upon  which  they  efpecially  rely  fOr  the  cure  of 
their  patients.  Such  was  alfo,  no  doubt,  the  character  of 
the  medicine  of  the  Egyptians  in  the  remote  times,  previoufly 
to  the  invention  of  the  alphabet,  afld  upon  which  fo  very 
little  light  is  now  thrown. 

We  next  come  to  the  epoch  when,  by  the  union  and  ar- 
rangement of  fcattered  fa&s,  the  fcie&ce  truly  arofe.     Hip- 
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fMcnttfi,  bora  in  tlie  ifland  of  Cos»  four  hundred  and  iixty 
vears  before  thd  common  era,  colie&ed  the  obfervations  of 
018  predeceiforS)  added  the  refulta  of  his  own  experience^ 
and  compofed  his  firit  treatiCes.  In  tht  hands  of  this  great 
genius,  medicine  and  furgery  did  not  make  equal  progrefs. 
The  fofim^r  reached  the  higheft  degree  of  glory.  Hippo- 
crates drew  up  the  hiftory  of  acute  difeafes  in  fo  maiierly  a 
ftylcf  that  twenty  pad  centuries  have  hardly  found  occafion 
to  add  any  thing  to  th^  performance.  But  furgery  was  far 
from  attaining  the  fame  degree  of  perfection.  The  religious 
veneration  for  the  afylums  of  the  dead,  and  the  impoffibility 
of  diflie^ing  the  human  body,  formed  an  infurmountable 
obftade  to  the  iludy  of  anatomy.  An  iroperfeCl  acquaint- 
ance with  the  ftru6iure  of  animals^  reputed  to  bear  the 
greateft  refemblance  to  many  could  only  furniih  venturefome 
conjectures^  or  falfe  inferences.  Thefe  circumfcribed  no- 
tions fufficed  for  the  iludy  of  acute  difeafes.  In  thefe  cafes, 
the  attentive  obfervation  of  llrongly  nuurked  fymptoms,  and 
the  idea  of  the  operation  of  a  falutary  principle,  derived 
from  remarking  the  regular  fucceffion  of  fuch  fymptoms, 
and  their  frequently  beneficial  termination,  enlightened  the 
phyfician  in  the  employment  of  curative  means ;  while  fur- 
gery, deprived  of  the  aflidance  of  anatomy,  was  too  long 
kept  back  in  an  infant  Hate.  Whatever  praifes  may  have 
been  beiiowed  on  thofe  parts  of  the  works  of  Hippocrates 
particularly  relating  to  fursery,  and  which  amount  to  fix  in 
number  (de  officina  roedici»  de  fra^uris,  de  capitis  vuberi- 
bus,  de  articulis  vel  luxatis,  deulceribus,  de  fiftulis,)  when 
compared  with  his  other  acknowledged  legitimate  writings, 
they  appear  only  as  the  rough  (ketches  of  a  pidure  by  a 
great  mafter. 

Excepting  the  fragments  colleded  or  cited  by  Galen,  we 
pofl'efs  no  work  written  by  any  of  the  fucceifors  of  Hippo- 
crates until  the  period  of  Celfus,  which  leaves  a  barren  in- 
terval of  almoil  four  centuries.  In  this  fpace  lived  Erafif- 
tratus,  as  well  as  Herophilus,  celebrated  for  the  fe£ls  which 
they  eftablifhed,  and  particularly  for  having  been  the  firit 
who  ftudied  anatomy  upon  the  human  body. 

Celfus  lived  at  Rome  in  the  reigns  of  Aug^ftus,  Tiberius, 
and  Caligula.  He  appears  never  to  have  praCUfed  the  heal- 
ing art,  on  which  however  he  has  written  with  much  pre- 
ciuon,  elegance,  and  perfpicuity.  His  work  is  the  more 
precious,  mafmuch  as  it  is  the  only  one  which  gives  us  in- 
ibrmatioQ  with  regard  to  the  progrefs  of  furgery  in  the  Ion? 
interval  between  Hippocrates  and  himfelf.  The  four  laS 
books,  and  efpecially  the  feventh  and  eighth,  are  exclufively 
allotted  to  furgical  matter.  The  ftyle  of  Celfus  is  fo  ele- 
gant, that  he  has  generally  been  regarded  quite  as  the  Cicero 
ef  medical  writers,  and  long  enjoyed  high  reputation  in  the 
ichools.  His  furgery  wits  entirely  that  of  the  Greeks,  not- 
withftanding  he  wrote  at  Rome ;  for,  in  this  capital  of  the 
world,  phyfic  was  then  profeiTed  only  by  perfons  who  had 
either  come  from  Greece,  or  hzd  received  iniiru(^ion  in  the 
celebrated  fchools  of  this  native  Xbil  of  all  the  arts  and 
fciences. 

Let  us  pafs  over  the  interval  which  feparates  Celfus  and 
Galen.  This  latter  was  born  at  Pergamus,  in  Alia  Minor, 
and  came  to  Rome  in  the  reign  of  the  emperor  Marcus  Au- 
relius.  He  pradlifed  furgery  and  phyfic  there  about  the 
year  165  of  the  Chriflian  era.  (Galeni  Opera  Omnia,  1521, 
edit.  Aldi,  5  vols,  in  fol.)  Thefe  two  fciences  were  at 
that  time  dill  united ;  and  tl^ough  fome  writers  of  much 
earlier  date  fpeak  of  the  diviiioa  of  phyfic  into  dietetical, 
chirurgical,  and  pharmaceuticalr  no  fuch  didin^on  was  fol- 
lowed in  pradlice.  As  Galen  had  been  a  furgeon  at  Per- 
gamus, he  continued  the  fame  profeiHon  at  Rome;  but 
being  fooa  attrafled  by  the  predominating  taite  of  the  age 


in  which  be  lived,  for  a  fcience  which  more  eafily  yields  t9 
the  fyilems  and  dazzling  fpeculations  of  philofophical  feds, 
he  afterwards  negle^d  furgery,  which  ftridly  rejeds  them. 
His  writings  prov^,  however,  that  he  did  not  ahandon  it  en- 
tirely. His  commentaries  on  the  treatife  of  Hippocrites, 
"  De  Officina  Medici,"  and  his  eilay  on  bandages,  smd  tlr 
manner  of  applying  them,  ihew  that  he  was  well  verfedeveniQ 
the  minor  details  of  the  art.  Befidet,  it  is  known  that  k 
paid  great  attention  to  pharmacy ;  and  in  his  work  upon 
antidotes,  chapter  1 3,  he  tells  us  himfelf,  that  he  bad  a  drug. 
(hop  in  the  Via  Sacra,  that  fell  a  facrifice  to  the  ilames, 
which  deftroyed  in  the  reign  of  Commodus  the  temple  of 
Peace  and  feveral  other  edifices. 

After  Galen  come  the  compiler  Oribafius,  JEtioB  of 
Amida,  a  phyfician  who  hved  towards  the  clofe  of  the  fifth 
century,  Alexander  of  Tralles,  and  Paulus  ^giueu,  fo 
called  from  the  place  of  his  birth.  This  laft  colleded  into 
one  work,  itill  juftly  efteemed,  all  the  improvemeots  vfaid 
had  been  made  in  furgery  up  to  his  own  time.  Paului  coo- 
cludes  the  feries  of  Greek  and  Roman  phyficiani,  and  Ir 
may  be  looked  upon  as  the  laft  of  the  ancients,  unlebitbe 
wiihed  to  let  the  Arabians  have  a  (hare  in  the  honours  of 
antiquity.  PaulHs  pradiifed  at  Rome  and  Alexandria.  Af- 
terwards the  ruin  of  furgery  followed  that  of  all  the  fcieoco, 
and  from  the  capture  of  Alexandria  by  the  Saracens  umier 
Amrou,  viceroy  of  Egypt,  in  641,  until  the  end  of  tbe 
tenth  century,  nothing  prevailed  but  the  dark  clouds  of 
ignorance  and  barbarifm. 

Mafters  of  a  great  part  of  the  Roman  empire,  the  Ara- 
bians dug  up  the  Greek  manufcripts,  which  were  buried 
under  the  ruins  of  the  hhraries,  tranflated  them,  appropriated 
to  themfelves  the  dod^rines  which  they  contained,  made  dm 
poorer  ■  with  addition;:,  and  tranfmitted  to  poftehty  oQljr 
enormous  compilations.  In  a  word,  fuch  are  the  treati^ 
of  Rhazes,  Hali- Abbas,  Avicenna,  Averrhoes,  and  Alba* 
cafis,  the  mod  celebrated  of  the  Arabian  anthon.  in- 
ventors of  a  prodigious  number  of  inilrumentt  and  ma- 
chines, they  appear  to  have  calculated  the  efficacy  of  for- 
gery by  the  richnefs  of  its  arfenals,  and  to  hare  heen  noff 
anxious  to  infpire  terror  than  confidence.  As  an  inftaoa 
of  the  cruelty  of  their  methods,  we  (hall  merely  notice,  tbit 
in  order  to  llop  the  bleeding  after  amputation  of  a  limb, 
they  were  in  the  habit  of  plunging  the  end  of  the  damp  iflto 
boiling  pitch. 

The  late  of  medicine  was  not  more  fortunate.  In  hid 
the  fchool  of  Salernum,  founded  about  the  middle  of  tk 
iieventh  century,  made  fome  attempts  to  revive  iti  fp^ 
dour.  Medical  fcience  being  feated  on  the  fame  bencbtfi 
where  the  do6\rine  of  Ariftotle,  accommodated  to  religiotf 
opinions,  was  the  fubjed  of  endlefs  controverfies,  fhe  isi- 
bibed,  as  it  were  by  contagion,  the  argumentative  and  lo- 
phiftical  mania,  and  became  enveloped  in  the  dark  hypotbew 
of  fcholaftic  abfurdity.  Richerand,  Nofographie  Chinirgi- 
cale,  tom.  i. 

The  univerfal  ignorance  (continues  this  author);  tbt 
horror  of  blood ;  the  dogma  of  a  relifipoo,  which  (bed  it  ^ 
torrents  for  ufelefs  quanels ;  an  exdufive  reli(h  for  the  fsb- 
tleties  of  the  fchool,  and'  fpeculative  theories ;  are  co^ 
dances  which  further  explain  the  profound  darknefs  wfaicD 
followed  fuch  emp^y  labours.  About  the  middle  of  th^ 
twelfth  century  (1163),  the  council  of  Tours  prohibrW 
the  ecclefiaftics,  who  then  (hared  with  the  Jews  the  praditf 
of  medicine  in  Chriflian  Europe,  undertaking  any  Uoo^ 
operation.  It  is  to  this  epoch  that  Uie  true  (eparatioBV 
medicine  from  furgery  muft  be  referred.  The  Jattff  ** 
abandoned  to  the  lauty,  who  in  thofe  vges  of  barbaiifA  «<^ 

ahnoft  all  entirely  uxdettered  auid  deftitutc  of  educa&0f- 
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*rhe  priefts,  hoTJfreTcr,  ftill  retained  that  portion  of  the  art 
\irhicb  abftained  from  the  effuiion  of  blood.  Roger,  Ro- 
iandus,  Bruno,  Gultelmus  de  Salicetus,  Lanftanc,  Gordoii)- 
and  Guy  de  Chauliac,  confined  themfelves  to  commentaries 
on  the  Arabians,  and  mutilated  furgery,  by  reducing  it  al- 
moft  entirely  to  the  ufe  of  ointments  and  plafters.  Guy  de 
Chauliac,  however,  the  laft  of  the  Arabians,  muft  be  ex- 
cepted from  this  cenfiire.  His  work,  written  at  Avignon, 
in  1363,  in  the  pontificate  of  Urban  V.,  whofe,  phyucian 
he  was,  continued  to  be  for  a  lonpr  while  the  only  claflical 
book  in  our  fchools.  It  may  be  obferved,  that  as  he  imi- 
tated in  every  refped  the  other  Arabian  pliyficians,  and  like 
them  thought  that  it  did  not  become  an  ecclefiaftic  to  de- 
viate from  the  aufterity  of  his  profeflion,  he  has  pafied  over 
in  {ilence  the  difeafes  of  women. 

Antonius  Benivenius,  a  phyfician  of  Florence,  was  the 
firft  who  perceived  that  the  compilations  of  the  ancients  and 
Arabians  ought  to  be  relinquifhed  for  the  obfervation  of 
nature.  (De  Abditis  Rerum  Caufis,  Florent.  1507,  4to.) 
A  new  era  now  began.  The  moderns  faw,  that,  by  tread- 
ing fervilely  in  the  footfteps  of  their  predeceilbrs,  they 
(hould  never  fucceed  in  equalling  them.  The  labours  of 
Vefalius  gave  birth  to  anatomy.  Illuminated  by  this 
fcience,  forgery,  the  reftoration  of  which  had  been  already 
prepared  by  the  works  of  fome  Italian  phyficians,  put  on  a 
different  appearance  in  the  hands  of  Ambroife  Par6,  the  firtt 
and  moft  eminent  of  the  French  furgeons. 

Obeying  the  dilates  of  his  genius,  Par6  made  authority 
yield  to  obfervation,  or  fought  to  reconcile  them,  when 
envy,  bnfily  intent  on  perfecuting  him,  reprefented  his  dif- 
coveries  as  a  crime.  Although  he  was  the  rellorer,  if  not 
the  inventor,  of  the  art  of  tying  the  blood-vefi'els,  he  was 
compelled  to  make  imperfe6k  e^Ctrads  from  Galen,  and  alter 
the  text,  in  order  to  rob  himfelf,  in  favour  of  the  ancients, 
of  the  glory  which  this  diftinguifhed  improvement  deferved. 
Surgeon  of  king  Henry  II.,  Francis  11.^  Charles  IX., 
and  Hetiry  III.,  of  France,  he  pra6lifed  his  profcilion  in 
various  places,  followed  the  French  armies  into  Italy,  and 
acquired  fuch  efteem,  that  his  mere  prefence  in  a  befieged 
town,  was  enough  to  reanimate  thofe  employed  for  its  de- 
fence. In  the  execrable  night  of  St.  Bartholomew,  his  re- 
putation faved  his  life.  As  he  was  of  the  reformed  religion, 
he  would  not  have  efcaped  the  malFacre,  had  not  Charles  IX. 
himfelf  undertaken  to  prote6l  him.  The  hiitorians  of  thofe 
days  (M6m.  de  Sully)  have  preferved  the  remembraoee  of 
this  exception,  fo  honourable  to  him  who  was  the  obje6k  of 
it ;  but  which  ftieuld  not  diminifh  the  juft  horror  which  the 
memory  of  the  moft  weak  and  cruel  tyrant  muft  ever  infpire. 
**  II  n^n  voulut  jamais  fauver  aucun  (fays  Brantome)  nnon 
naiftre  Ambroife  Par6,  fon  premier  chirurgien,  et  le  premier 
de  la  chr^tiennete ;  et  Penvoya  qu^rir  et  venir  le  foir  dans  (k 
chambre  et  garderobe,  lui  commandant  de  n'en  bouger ;  et 
difait  qu^il  n'^tait  raifonnable  qu'un  qui  pouvait  fervir  a  tout 
iin  petit  monde ;  feu  ft  ainfi  mafi'acr^." 

Ambroife  Par6  was  not  coatent,  like  his  predeceffors,  with 
exercifing  his  art  with  reputation ;  he  did  not  follow  the 
example  of  the  Quatre-mattres ;  of  Pitard,  fo  juftly  cele- 
brated for  having  compofed  the  firft  ftatutes  of  the  College 
of  Surgeons  at  Paris,  in  the  reign  of  St.  Lewis,  whom  he 
had  attended  in  his  excurfions  to  the  Holy  Land  ;  and  of 
feveral  other  furgeons,  the  fhiits  of  whofe  experience  were 
loft  to  their  fuccefibrs.  Par6  tranfmitted  the  refult  of  his 
own  experience  in  a  work  that  will  remain  immortal.  See 
CEuvres  d' Ambroife  Par^,  Confeiller  et  premier  Chirurgien 
du  Roi,  divif(6es  in  28  livres,  in  folio,  edit.  4.  Paris  ijS^. 

His  writings,  fo  fcmarkable  for  the  variety  and  number 
of  fa^e  in  them,  are  eminently  diftinguHhed  from  all  thofe 


of  his  time,  inafmoch  as  the  ancients  are  not  looked  up  to 
in  them  with  fuperftitious  blindnefs.  Freed  from  the  yoke 
of  authority,- be  fubmitted  every  thing  to  the  teft  of  ob- 
fervation, and  acknowledged  experience  alone  as  his  guide*- 
The  French  writers  are  with  reaton  proud  of  their  country* 
man  Pare  to  this  day  :  they  allege,  that  he  muft  ever  hold 
amongft  furgeons  the  fame  place  that  Hippocrates  occupies 
amongft  phyficians.  Nay,  they  add,  that  perhaps '  there 
are  none,  either  of  the  ancients  or  moderns,  who  are  worthy 
of  being  compared  with  him.  Richerand  Nofographie  Chi- 
rurg.  tom.i. 

After  the  death  of  this  great  man,  furgery,  which  owed 
its  advancement  to  him,  continued  ftationary,  and  even  took 
a  retrograde  courfe.  This  circumftance  is  altogether 
afcribable  to  the  contemptible  ftate  into  which  thole  who 
profefled  the  art  fell,  after  being  united  to  the  barbers  by 
a  moft  difgraceful  afi'ociation. 

Pigrai,  the  fucceflbr  of  Ambroife  Par6,  was  far  from 
being  an  adequate  fubftitute  for  him.  A  fpiritlefs  copier 
of  his  mafter,  he  abridged  his  Surgery  in  a  Latin  work ; 
where  the  «naffe£led  graces  of  the  original,  the  fincerity, 
and  the  ineffable  charm,  infeparable  from  all  produ£tions  pf 
genius,  entirely  difappeared.  He  received,  however,  equal 
praife  from  his  contemporaries ;  douhtlefs,  becaufe  he  filled 
a  high  fituation.  But,  as  Richerand  remarks,  his  name, 
whicn  is  to-day  almoft  forgotten,  proves  fuffidently  that 
dignities  do  not  conftitute  glory. 

Rouffet  and  Guillemeau  diftinguiihed  themfelves  in  the 
art  of  midwifery ;  while  Covillard,  Cabrol,  and  Habicot, 
enriched  furgery  with  a  great  number  of  curious  obferva- 
tions.  See  Obf.  Chir.  pleines  de  Remarques  curieufes, 
Lyon,  1639,  8vo. ;  Alphabet  Anatomique,  Geneve,  1602, 
4to. ;  and  Semaine  Anatomique  Queftion  Chir.  fur  la 
Bronchotomie,  Paris,  1620,  8vo. 

In  the  next  or  17th  century,  the  fame  impulfe  produced 
additional  improvements.  Then  appeared  in  Itady  Caefar 
Magatus,  who  fimplified  the  treatment  of  wounds,  (De 
Rara  Vulnerum  Medicatione,  lib.  ii.  Venet.  1616,  fol.); 
Fabricius  ab  Aquapendente,  even  lefs  praifeworthy  as  a 
furgeon  than  as  a  phyfiologift  (Opera  Chir*  Fans,  16 13^ 
fol. ) ;  and  Marcus  Autelius  Severifius,  that  reftorer  of 
a6tive  furgery  (De  Efficaci  Medicina,  lib.  iii.  Francfort, 
1613,  foUo ;  De  Recondita  Abfcefi'uum  Natura,  lib.vii. 
Neapoli,  1632,  4(0. ;  and  Trimembris  Chirurgia,  &c* 
Francfort,  1653,  4to.)  Ampngft  the  Englifh  furgeons 
flourished  Wifeman,  who  was  the  Par6  of  England  (fee 
Several  Chirurgical  Treatifes,  London,  1676,  £l.)  ;  and 
William  Harvey,  whofe  difcovery  of  the  circulation  of  the 
blood  had  fuch  an  influence  over  the  advancement  of  fur- 
gery, that  he  muft  be  claffed  among  the  principal  improvers 
of  this  fcience*  (See  Exercitatio  Anatomica  de  Motu 
Cordis  et  Sanguinis  in  Animalibus,  Francofurti,  1653, 
4to.)  In  Germany,  Fabricius  Hildanui  (Obf.  et  Cura-* 
tioDum  Centuriac  6,.  2  vols.  4to.  1641.)  This  Fabricius 
was  far  fuperior  to  the  other.  Scultetus,  fo  well  known 
for  his  work,  entitled,  "  Armamentarium  Chirurgicum, 
UlmsB,  1653,  fol.V  Purmajin  and  Solingen,  who  had  the 
fault  of  beiag  too  partial  to  the  ufe  of  numerous  compli- 
cated inftruments.  .  See  Curfs  Obf.  Chir.  Lipfise»  i7'0> 
4to.  Mannale  Obf.  der  Chirurgie,  Amfterdam,  1684, 
4to. 

Holland,  reftored  to  liberty  by  the  generous  exertion* 
of  its  inhabiUnts,  did  not  remain  a  Itrangcr  to  the  improv- 
ment  of  furgery.  This  nation,  fo  fingular  in  many  refpefts, 
prefents  us- with  one  particularity ,  which  claims  the  notice 
of  a  medical  ^ftorian.  Ruyfch,  who  was  an  eminent  ana- 
tomift,  and  merits  equal  celebrity  for  his  Obf.  Anatomico- 
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Chinirgicanim  Centura,  Amfterdanis  169I9  in  4to.  car* 
jried  with  him  to  the  grave  the  fecret  of  hit  adnurable  injec- 
tions. (See  alfo  his  Thefaur.  Anat.  X.  4to.  AdTenari« 
Oram  Anatomicorum  Medico-Chirarg^oram,  Decad.  3. 
4to.  Amfterdam. )  Roonhuyfen  alfo  made  a  fecret  of  his 
lever,  which,  before  the  invention  of  the  forceps,  was  the 
only  refource  in  difficult  labours.  Raw,  who  fuccefsfully 
cut  1500  patients  for  the  ftone,  took  fuch  pains  to  concesu 
his  manner  of  operating,  that  Hetfter  and  Albinus,  his  two 
moft  diftinguiihed  pupils,  have  each  given  a  different  ex- 

Elanation  ot  it.  Such  a  difpofition,  which  was  extremely 
urtful  to  the  advancement  of  furgical  knowledge,  would 
materially  have  retarded  the  progrels  of  furgery  in  H<41and, 
had  not  Camper  in  the  following  century  effaced  this  im- 
putation by  the  g^at  number  of  his  difcoveries,  and  his 
zealous  defire  to  make  them  public. 

In  the  midft  of  thefe  improvements,  of  which  Ambroife 
Par^  may  be  confidered  as  the  promoter,  furgery  in  France 
languifhed  in  a  moft  humiliated  ftate.  The  accoucheur 
Mauriceau  (Trait6  des  Maladies  des  Femmes  Groffes, 
Paris,  1668,  4to.),  Dionis  (Cours  d'Operations  de  Chi- 
rtirgrie,  Paris,  1707,  8vo.),  Saviard  (Nouveau  Recueil 
d'Obf.  Chir.  Paris,  1702,  i2mo.),  and  Bellofte  (Chirur- 
gien  d'Hdpitaly  Paris,  1669,  8vo.),  virere  the  only  French 
lurgeons  of  note^  who  could  be  contrafted  with  fo  many 
diftmguifhed  men  of  other  nations.  Richerand  obferves, 
that  the  fplendid  days  of  Lewis  XIV.  were  an  iron  age  for 
difcouraged  furgery.  This  monarch  did,  indeed,  efcape 
from  falfing  a  vi6tim  to  a  furgical  difeale,  a  fiftula  in  ano ; 
but  he  was  not  cured  till  after  a  great  number  of  blunder- 
ing operations  and  ufelefs  experiments. 

According  to  Richerand,  the  reign  of  Lewis  XIV.  pre- 
fents  us  with  much  pomp  and  oftentation,  the  common  at- 
tributes of  the  early  ftate  of  focieties.  Poetry,  eloquence, 
painting,  and  all  the  arts  of  pleafure  and  imagination,  then 
fhone  with  the  moft  vivid  light.  On  the  contrary,  the 
1 8th  century  exhibits  the  character  of  maturity  ;  calcula- 
tors, naturalifts,  and  philofophers,  have  taken  the  place  of 
orators  and  poets;  the  ufehil  arts  and  fciences  have  tri- 
umphed over  the  objeds  of  pleafure  $  the  empire  of  reafon 
has  fucceeded  that  of  imagination ;  and  far  more  has  been 
done,  if  not  for  the  glory,  at  leaft  for  the  happinefs,  of  the 
human  race.  Let  us  hope,  fays  Richerand,  that  the  com- 
mencing century  may  not  lead  us  back  to  infancy,  through 
decrepitude.  A  fatal  return  to  abfurd  prejudices,  exploded 
opinions,  and  prance,  condemned  by  experiencei  would  be 
too  certain  a  proof 'of  it. 

Chronology  teaches  only  the  hiftory  of  dates.  In  the 
ftudy  of  the  fciences,  the  only  method  of  impreffing  the 
memory  with  fa£is,  confifts  in  connedinsr  the  epochs  of 
them  with  the  learned  men  who  have  illuftrated  them. 
But  the  greateft  furgcons  of  the  i8th  century  have  not 
altered  the  face  of  their  profefiion,  although  they  have 
powerfully  contributed  to  its  advancement,  in  furgery,  as 
an  author  has  remarked,  fome  feeble  rays  always  precede 
brilliant  lights,  and  it  approaches  perfeftion  in  a  very  gra- 
dual way.  In  the  laft  century^  however,  amongft  the  dif- 
tinguifhed  furgeons  of  France,  there  are  two  of  extraor- 
dinary genius,  round  whom,  as  it  were,  all  the  others  might 
l>e  grouped  and  arranged,  and  whofe  names  deferve  to  be 
affixed  to  the  .two  moft  fplendid  epochs  of  French  furgery. 
Thefe  are,  firft,  L.  Petit,  whofe  gbry  has  been  ihared  by 
the  Academy  of  Surgery;  and)  fecondly,  the  celebrated 
Default. 

It  is  not  with  furgery,  as  with  phyfic,  ftri^y  fo  called ; 
the  epochs  of  the  latter  are  diftinfiruifhed  by  hypothefes ; 
while  thole  of  furgery  are  marked  by  difcoveries.    The 


eminent  men  in  this  kft  branch  of  the  profeffinn  hxn  not, 
like  the  moft  renowned  phyficiant,  created  {eds,  built  (yf. 
ten»,  deftroyed  thofe  of  their  predecefTors,  aDdconftruded 
a  new  edifice,  which  in  its  turn  has  been  deiBolidied  by 
other  hands.     All  of  them  have  been  fatisfied  with  coo- 
bating  ancient  errors,  diCcovering  new  fadsi  and  cootinoioK 
their  art,  the  fphere  of  which  they  enlarged  by  their  dif. 
coveries,  without  making  it  bend  under  the  yoke  of  fyfUiDi, 
which  it  would  have  ill  Supported.     To  this  fteady  aad  m- 
form  courfe>  fays  Richerand,  which  is  a  ftriking  proof  of 
the  fuperiority  of  furgery,  and  of  the  certainty  and  iovi- 
riablenefs  of  its  principles,  (hall  we  oppofe  the  nuneroii 
revolutions    of   phytic?     The   Chriftian    religion,  whidi 
abounds  in  feds,  has  not  more  than  phyfic.  <*  Natahftes, 
fohdiftes,    humoriftes,   vitaliftes,   animiftes,   femi-animilUii 
m6caniciens,  chimiftes  ;  le  plus  grand  nombre  des  na^dedBS 
honore  Hippocrate  d*un  culte  prefque  fuperftitieux ;  ceoi- 
ci  marchent  fous  les  bannieres  de  Staahl ;  ceux-la  s'appuient 
du  grand  nom  de  Boerhaave ;  tels  autres  invoquent,  Sydcs- 
ham,  Hoffmann,  Stoll,  abfolument  comme  les  th^olorieoi 
combattent  pour  Luther,    Zuingle,    Calvin,  ou  JaoKs.*' 
Nofogr.  Chir,  torn.  i. 

The  elegy  on  J.  L.  Petit,  delivered  in  the  midft  of  the 
Royal  Academy  of  Surgery,  of  which  he  was  one  of  the 
firft  and  moft  diftinguifhed  members,  reprefents  him  ai 
blending  the  ftudy  of  anatomy  with  his  amufements  when  1 
boy ;  and  ardently  feeking  every  opportunity  to  iocreafe 
his  knowledge  by  obfervation.  He  had  had  experience 
enough  to  publifh,  at  an  early  period  of  his  life,  his  *^Tniti 
fur  les  Maladies  des  Os,"  Paris,  1705,  12 mo.;  a  work, 
which  for  a  century  was  efteemed  the  beft  upon  the  fubjed. 
It  may  be  noticed,  that  his  fuccefs  was  moft  virulently  op- 
pofed  by  the  envious  critics.  It  was  not  till  after  more  tbm 
thirty  years  of  academical  labours  and  extenfive  mBxtt 
that  he  was  unanimoufly  ele&ed  as  the  chief  of  his  auodatei. 
This  acknowledged  fuperiority  was  the  more  flattering,  as 
J.  L.  Petit  obtained  it  at  a  period  when  furgery  wsi  in  1 
flourifhing  ftate  in  France,  and  where  he  held  no  place  kw 
which  he  could  derive  an  influence  foreign  to  his  perfosil 
merit.  While  Marefchal,  La  Peyronie,  and  La  Martioiat, 
aflured  him  of  the  royal  favour,  Quefnay,  Moraod,  and 
Louis,  who  corrected  his  writings,  made  him  fpeak  i  lan- 
guage that  does  honour  to  the  famous  coUedion  to  whidi 
he  contributed  his  obfervations  (fee  Memoires  et  Prixde 
I'Aoademie  Royale  de  Chirurgie,  10  vols.  4to.);  and  in 
which,  if  we  except  fome  theoretical  explanations,  noduo^ 
has  loft  its  value  by  age.  In  (hort,  it  will  ever  be  con- 
fidered as  one  of  the  moft  valuable  colle6tions  of  furgical 
knowledge. 

J.  L.  Petit  was  alfo  the  author  of  a  "  Traitc  des  Mala- 
dies Chinirgicales,  et  des  Operations  qui  leur  convieonent: 
Ouvrage  pofthume ;"  a  production  that  will  alwap  ftasd 
high  in  the  eftimation  of  the  judioious  furgeon. 

The  hiftory  of  this  epoch,  fo  glorious  for  the  profeiiioa 
of  furgery,  is  completely  detailed  in  the  "  Memoirs  and 
Prix  of  the  Royal  Academy  of  Surgery,"  a  work  whicb 
is  abfolutely  indifpenfable»  and  the  various  parts  of  whidi 
cannot  be  too  often  confidered.  In  it  are  prefervedthe 
labours  of  Le  Dran,  Garengeot,  De  la  Faye,  Louii,  Vff- 
dier,  Foubert,  Hevin,  Pibrac,  Fabre,  Le  Cat,  Bordcnaie, 
Sabatier,  Puzos,  Levret,  and  feverail  other  praditiooen, 
who,  though  leis  famous,  have  contributed  by  their  exer- 
tions and  knowledge  to  form  this  ufeful  body  of  furgical 
fa6l8.  The  preceding  furgeoas  alfo  diftinguKhed  tkemfi^ 
by  other  produ6iions.     Le  Dran  publifhed 

I.  Paradlele  des  differentes  Manierat   de  tirer  la  Pie^ 

hors  de  la  Veffie^  i  vol.  i2mo. 

2,  Opfcratitftt 
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2.  Op^ratkms  de  Chinirgie,  t  vols.  i2mo. 

3.  Obfenratxons  de  Chirurgrie,  2  volt*  i2ino« 

4.  Trait6  des  Plaies  d'Arm^s  k  feu,  i  voL  i2ino. 

5.  Coiifultations  de  Chimrgicy  i  vol.  i2mo« 
Gareneivot  wrote : 

1.  Traits  des  Inftromens  de  Ch!n3rgie,  2  vols.  i2mo. 

2.  Traits  des  Operations  de  Chirurgie^  3  rols,  i2ino. 
Fabre  was  the  author  of 

Recherches  fur  I'Art  de  Gu^rir,  i  vol.  8yo, 
L*e  Cat  wrote : 

Recueil  des  Pieces  fur  POp^ration  de  la  Taille. 
Sabatier  publifhed  the 

Medicine  Op^ratoirey  3  vols.  8vo. 
Puzos  compofed 

Trait^  des  Accouchemens,  Paris,  I759»  4to. 
Xievret  wrote 

1.  Obfervations  fur  les  Accouchemens  laborieuxy  Parisi 

'747-  .    k 

2.  Art  des  Accouchemens,  d^montr^  par  les  Principes 

de  Phyfique,  Paris,  1761,  8vo. 
5.  Effai  fur  rAbus  des  Regies  gSn^rales,  5cc.    Paris, 

1766,  8vo* 
^.  Obfervations  liir  la  Cure  radicale  des  Polypes,  Paris, 

1740. 
To  the  foregoing  lift  of  eminent  French  furgeons,  muft 
be  added  the  names  of  La  Motte,    Maitre-Jean,    Gou- 
lard,   Daviel,    Ravaton,    Mejean,    Pouteau,    David*  and 
Frcrc  Cofme. 

La  Motte  publiflied : 

J.  Traite   complet   des  Accouchemens  naturels,    non- 

naturels,  et  contre  Nature. 
2.  Trait6  complet  de  Chirurgie. 
Maitre-Jean  was.  the  author  of 

Traits  des  Maladies  de  I'Oeil,  i  vol.  4to* 
Goulard  wrote : 

(Euvres  de  Chirurgie,  Liege,  1763,  2  vols.   i2mo. 
Ravaton  compofed : 

Le  Chirurgien  d'Arm6e. 
Pouteau : 

1.  Melanges  de  Chirurgie,  i  vol.  Svo. 

2.  (Euvres  pofthumes,  3  vols.  8vo. 
David : 

Obfervations  fur  la  N^crofe,  Paris,  1782,  8vo. 

While  furgery  was  thus  advancing  in  France,  other  na- 
tions were  not  ne?le6tful  of  it.  At  this  period  fleurifhed 
in  England,  Cheielden,  Douglas,  the  two  Monros,  Sharp, 
Cowper,  Alanfon,  Percival  Pott,  Hawkins,  Smellie,  and 
the  two  Hunters. 

Chefelden's  Treatife  on  the  High  Operation  of  the  Stone, 
London,  1723,  8vo.  and  his  Treatife  on  the  Anatomy  of 
the  Human  Body  ;  Douglas's  trad,  entitled,  *<  Litho- 
tomia  Douglafiiana  ;''  Sharp's  Treatife  of  the  Operations, 
and  his  Cntical  Enquiry  into  the  Prefent  State  of  Sur- 
gery ;  Monro's  Works,  by  his  Son  ;  Alanfon' s  Treatife 
on  Amputation  ;  Pott's  Chirurgical  Works  ;  Smellie's 
Midwifery  ;  and  John  Hunter  on  the  Blood,  Inflamma- 
tion, &c. ;  his  Treatife  on  the  Venereal  Difeafe  ;  Animal 
£conomy ;  and  all  the  papers  written  by  himfelf  and  his 
brother ;  ar^  produ<5lions,  which  reflefi  the  higheft  credit  on 
the  ftate  of  furgery  in  England. 

At  the  period  when  the  preceding  diftinguifhed  men  up- 
}ield  the  charader  of  their  profeffion  in  Great  Britain,  Mo- 
linelli,  Bertrandi,  and  Mofcati,  were  doing  the  fame  thmg 
in  Italy.  Bertrandi's  Treatife  on  the  Operations  of  Sur- 
jjrery  is  even  at  this  day  a  work  of  the  higheft  repute.  In 
IHoiland  flouriflied  Albinus,  Deventer,  and  Camper:  and 
in  Germany  and  the  north  of  Europe,  Heifter,  well  known 


for  his  Inftitutiones  Chirunme}  Platner)  Roederer  ( Ele- 
menta  Artis  Obftetriciae,  Uoett.  I7j;'2;  Obft  de  rartu 
Laboriofo,  Decad.  ii.  1756);  Stein;  Bilguer;  Acrel; 
Callifen  (Principia  Syftematis  Chirurgie  Hodiernse,  2  vols. 
8vo.) ;  BrambiUa;  Theden  (Ftogris  ult^rieurs  de  la  Chi- 
rureie)  ;  and  Richter,  Traits  des.  Hemies,  2  vols.  8vo.  $ 
Bibliotheque  de  Chirurgie ;  Anfangfgr.  der  Wundarzney- 
kunft,  7  vols. ;  and  Obi.  Chirurgicarum  Fafc. 

On  the  continent,  the  Academy  of  Surgery  at  Paris 
was  long  coofidered  quite  as  the  folar  light  of  this  branch 
of  fcience.  The  French  revolution,  which,  by  a  fatal 
abufe,  involved  in  the  fame  prohibition  ufeful  as  well  as 
improper  focieties,  did  not  fpare  even  this  beneficial  eftablifli- 
ment.  Although  the  academy  was  deprived  of  the  talents 
of  M.  Louis,  who  died  a  fiiort  time  before  its  fuppreffioB, 
it  yet  had,  at  this  period,  feveral  members  worthy  of  co»- 
tinuins  its  labours  and  fupportin^  its  reputation.  Sabatier, 
Default,  Chopart,  Laflus,  Peyrdhe,  Dubois,  Percy,  Bau- 
deloque,  Pelletan,  Sue,  &c.  were  fUll  remaining.  • 

Default  wrote : 
.  I.  Journal  de  Chirurgie,  4  vols.  8vo« 
3.  CEuvres  Chirurgicales,  recueillito  par  Bichat,  3  vols. 
8vo. 
Chopart : 

Trait6  des  Maladies  des  Voies  urinaires,  2  vols.  Bvo. 
Percy : 

Pirotechnie  Chirurgicale,.  &c. 
Baudeloque : 

Trait6  des  Accouchemens,  2  vols,  in  8vo. 
The  Academy  of  Surgery  in  France  was  fucceeded  by 
what  is  nam^d  the  Ecole  de  M6d6cine.  Default,  who  had 
been  almoft  a  ftranger  in  the  former,  became  quite  the  leading 
chara6ier  in  the  latter.  Several  things  recommended  him 
ftrongly  to  the  remembrance  and  admiration  of  pofterity : 
the  exadnefs  and  method  which  he  introduced  into  the 
iludy  of  anatomy ;  the  ingenious  apparatufes  which  he  in- 
vented for  the  treatment  of  fra6iures  (fee  Surgical  Platei)  | 
a  noble  ardour  in  his  profeffion,  which  he  knew  how  to  im- 
part to  all  his  pupils ;  his  clinical  leflures  upon  furgery, 
which  were  the  firft  ever  delivered ;  and  the  boldneft  and 
fimplicity  of  his  modes  of  operating.  Indeed,  fuch  was 
his  genius,  that  even  when  he  pra^ifed  only  methods  al- 
ready underftood,  he  did  them  with  fo  much  adroitnefs, 
that  he  rather  appeared  to  be  the  inventor  of  them.  From 
the  Ecole  de  M^decine  have  iflued  Boyer,  Dubois,  I'Heri* 
tier,  Manoury,  Lallement,  Petit  de  Lyon,  Bichat,  &c. 

The  refearches  of  Bichat,  who  quitted  furgery,  power- 
fully contributed  to  the  advancement  of  phvfiological 
fcience.  His  mind,  richly  itored  with  the  pontive  ?a^B 
which  he  had  learned  in  the  ftudy  of  furgery,  concaved  no 
lefs  a  projefl,  than  that  of  rebuilding  t£e  whole  edifice  of 
medicine.  Some  courfes  of  ledkures  upon  the  materia 
medica,  internal  clinical  medicine,  and  morbid  anatomy, 
announced  this  vaft  defign,  which  was  fruftrated  by  a  pre- 
mature death.  Bichat  died  in  the  midtt  of  his  labours,  and, 
in  dying,  his  greateft  regret  was  that  of  not  having  com- 
pleted them.  His  example,  fays  Richerand,  proves  moft 
convincingly  what  Boerhaave  always  inculcated,  how  indif- 
pen fable  the  ftudy  and  even  the  practice  of  furgery  are  to 
him,  who  would  wi(h  to  be  a  diftinguifhed  and  fuccefsful 
phyfician.     Nofogr.  Chir.  tom.  i.  p»  25. 

Perhaps  nothing  contributed  fo  materially  to  the  im- 
provement of  furgical  knowledge,  as  the  eftablifhment  of 
the  Royal  Academy  of  Surgery  in  France  ;  a  noble  infti- 
tution,  which,  for  a  long  vmile,  gave  our  neii^hbours  in- 
finite advantage  over  us,  m  the  cultivation  of  this  molt  ufe- 
ful profeffion.     Indeed,  every  one  truly  interetted  in  the 

improve* 
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improvement  of  furgery,  cannot  fail  to  regret  the  difcon- 
tinuance  of  a  fociety,  in  which  emulation  and  talents  were 
£o  long  united  for  ttkc  benefit  of  mankind.  ,The  various 
difl'ertations,  publi(hed  by  the  illuflrious  members  of  the 
Academy^  will  ferve  as  a  perpetual  memorial  of  the  fpirit, 
ability,  and  fuccefsi  with  which  the  objeds  of  the  inllitu- 
tion  were  purfued ;  and  centuries  hence,  pra^iitioners  (hall 
reap  from  the  pages  of  its  memoirs  the  moft  valuable  kind 
of  furgical  information.  Unfortunately,  this  eftabli(hment, 
which  was  overthrown  by  the. agitation  of  the  French  re- 
volution, has  had  only  a  very  inferior  fubilitute  in  the 
Ecole  de  Sante. 

Were  we  to  name  any  one  thingy  which,  in  our  opinion, 
would  have  the  greatefi  influence  in  giving  life  to  the  iiudy 
and  cultivation  of  furgery  in  this  country,  we  (hould,  vrith- 
out  hefitation,  aflign  fuch  importance  to  the  eilablifhment 
of  an  iniiitution  in  the  metropolis,  .on  the  fame  grand,  liberal, 
and  encouraged  plan,  as  the  late  Royal  Academy  of  Sur- 
gery in  France.  At  leaft,  why  (hould  not  ^he  theatre  of 
the  College  of  Surgeons  be  open  to  all  its  niembers  once  a 
week ;  and  a  meeting  be  held,  under  the  controul  of  a  worthy 


in- 


Chirurgical  Society  of  London,  truly 
encouragement  the  profeflion  can  beltow;  but  in  a  fur- 
gical point  of  view,  it  might  be  better,  .were  furgery  alone 
the  particular  objeA  of  their  confideration.  NoTooner  did 
the  Academy  of  Surgery  change  into  the  Ecole  de  Medicine, 
than  a  manited  falling  off  occurred.  It  is  right  that  phy- 
ficians  (hould  undernand  furgery,  and  furgeons  phyfic ; 
but  it  does  not  follow,  that  it  is  therefore  advantageous  to 
have  thefe  two  fubjeds  continually  blended  together.  Ac- 
cording to  our  ideas,  a  fociety,  exclufively  formed  for  the 
difcufuon  of  furgery,  will,  c£teru  paribus^  prove  more  ufe- 
ful  and  fuccefsful,  than  another  which  embraces  every  fubje6i 
whatfoever  connefted  with  medical  fcience. 

Within  the  laft  twenty  or  thirty  years,  moft  important 
improvements  have  certainly  been  made  in  almoft  every 
hranch  of  furgery ;  and  it  muft  gratify  every  £ngli(hman 
to  find,  that  his  own  countrymen  have  afleda  very  leadincr 
part  in  cffedting  an  obje6l,  in  which  the  intcrefts  of  mankind 
are  fo  deeply  concerned. 

Before  the  time  of  Mr.  John  Hunter,  our  ideas  of  the 
venereal  difeafe  were  furrounded  with  abfurdities  ;  and  it  is 
to  this  luminary,  tliat  we  are  in  an  eminent  degree  indebted 
for  the  increafed  difcrimination  and  reafon,  which  now  pre- 
vail both  in  the  do6lrines  and  treatment  of  the  complaint. 

Stridures  in  the  urethra,  an  equally  common  and  dif- 
treffing  difeafe,  were  not  well  treated  of  before  Mr.  Hunter 
publiihed  on  the  venereal  dileafe;  and  the  advantage  of 
armed  bougies  in  the  treatment  of  certain  cafes,  has  been 
fubfequently  pointed  out  by  fir  Everard  Home. 

Ruptures,  thofe  common  afHiflions  in  every  country, 
have  received  in  modern  times  highly  interefting  elucida- 
tions from  the  labours  of  Pott,  Camper,  Richter,  A..  Cooper, 
Hey,  Gimbernat,  Scarpa,  Lawrence,  5cc. 

The  treatment  of  injuries  of  the  head  has  been  materially 
improved  by  Quefnay,  Le  Dran,  Pott,  Hill,  Aber- 
nethy,  &c. 

Tne  difeafe  of  the  vertebrae,  which  occafions  paraly(is 
of  the  limbs,  formerly  always  baffled  the  praditioner  ;  but 
the  method  propofed  by  Mr.  Pott,  is  now  frequently  pro- 
ductive of  confiderable  relief,  and  fometimes  of  a  perfe6i 


cure. 


The  mode  of  treating  lumbar  abfceffes  has  been  rendered 
much  more  fuccefsful  than  formerly,  and  for  thi^  changCi 
the  world  is  indebted  to  Mr.  Abcmethy. 


The  almoft  infallible  plan  of  curing  hydroceles  by  an 
jedlion,  as  defcribed  by  fir  James  Earle,  may  alfo  be  enu- 
merated amongft  the  recent  improvements. 

The  increafing  averfion  to  the  eniployment  of  the  gorget 
in  lithotomy,  and  the  many  diilinguifhed  advocates  lot  the 
ufe.iof  better  inHruments  in  this  operation,  may  be  hailed 
as  .propitious  omens  of  beneficial  changes  in  t^  part  of 
prafkice. 

In  the  treatment  of  ununited  fradures,  the  fimple  and 
ingenious  pradice  propofed  by  Dr.  Phyfic  of  Philadelphia, 
merits  particular  notice ;  not  only  on  account  of  the 
fever al  fuccefsful  trials  which  have  been  made  of  it  in  thii 
country  and  France '(fee  Medico-Chir.  Tranf.  vols.  f. 
and  vii.,  and  Boyer's  Traite  des  Maladies  Chir.),  but  alfo 
becaufe  ;t  is  perhaps  the  fir  ft  improvement  that  has  hitherto 
been  made  in  the  praftice  of  furgery  by  our  tranfjEtlaittic 
brethren. 

T?ie  ineflimable  treatife  of  Dr.  Jones  on  hemorrhage,  )iii 
now  produced  quite  a  revolution  in  all  the  principles  by 
which  the  furgeou  is  guided  in  the  employment  of  the  lig^ 
ture  for  the  itoppage  of  bleeding,  and  the  cure  of  aoeuriins. 
Inflead  of  thick  clumfy  cords,  fmall  firm  filks,  or  threads,  ait 
now  generally  ufed  \  and  fo  far  is  the  pra6iitioner  from  beisg 
fearful  of  tying  arteries  too  tightly,  left  the  ligature  cot 
through  them,  that  it  is  now  a  particular  objed  with  him  to 
apply  the  filk,  or  thread,  with  a  certain  degree  of  force,  in 
order  that  the  inner  coat  of  the  veffel  may  be  divided.  If  tfais 
be  not  done,  the  effufion  of  coagulating  lymph  within  the 
artery,  an  important  part  of  the  procefs  of  obhteratiso, 
cannot  be  expedied  as  a  matter  of  certainty,  and  fecoodary 
hsmorrhage  is  more  likely  to  occur.  But  in  order  to  con- 
vey an  adequate  idea  of  the  beneficial  changes  which  Dr. 
Jones's  obfervations  are  tending  to  produce  in  pradice,  ve 
have  been  careful  in  the  article  Hemorrhage,  to  give  a 
tolerably  full  account  of  the  refults  of  all  his  intereftiog  a* 
periments. 

Befides  ufing  very  fmall,  firm,  round  threads,  inftead  of 
large,  flat  tapes,  or  cords,  as  was  the  cuflom  a  few  yean 
ago,  modern  furgeons  begin  to  fufpe6t,  that  much  beoelit 
may  alfo  arife  from  cutting  off  both  portions  of  the  hgatsR 
clofe  to  the  knot,  after  amputations,  the  removal  of  the 
bread,  &c.  No  one  has  infifled  fo  much  as  Mr.  Lawieece 
upon  the  propriety  of  examining  further  the  merits  of  this 
innovation.  If  no  bad  effeds  refult  from  leavingfo  fnafi> 
particle  of  extraneous  fubftance  in  the  fiefh,  as  the  little  bit 
of  filk  compofiug  the  knot  and  noofe  on  the  artery,  tbe 
practice  will  form  a  confiderable  improvement.  The  wofiffld 
may  then  be  brought  together  at  every  point ;  the  quantity 
of  extraneous  matter  in  the  wound  will  be  lefl'ened  toaloo^ 
nothing ;  the  danger  of  convulfive  afieAiona  will  be  lefiiesi^ 
in  proportion  as  a  ferious  caufe  of  pain  and  irhtatioa* 
diminifiied  ;  and  the  chance  of  accomplifhing  perfed  ^ 
by  the  firft  intention,  will  be  materially  increafed.  Mt' 
Lawrence  has  tried  the  plan  in  many  in  fiances,  and  hitherta 
his  experience  has  noc  dete^ed  any  ill  confequences  whatrrffi 
while  it  has  proved,  that  many  advantages  are  uodoubtely 
the  refult  of  it.  The  method  has  been  pra^tifed  hy  fw** 
of  our  military  furgeons ;  and  although  they  have  pw* 
bablv  not  employed  exa6ily  fuch  ligatures  as  this  inodc 
abfofutely  requires,  the  greater  part  of  them  have  met  tfilh 
hardly  any  indances  of  ^ture  trouble  from  the  bits  of  lip- 
ture  enclofed  in  the  wound.  However,  if  large  ligatuxeiv 
ufed,  the  prafHce  is  not  fairly  tried,  or  rather  the  pra&^ 
is  not  tried  at  all ;  becaufe  the  great  principle  on  whid  ^ 
anfwers,  is  the  very  fmall  atom  of  filic  compofiag  the  ei« 
traneous  fubfkance  left  in  the  wound,  when  fuch  hgatBia 
as  Mr.  Lawrence  particularly  recommends  are  cinployeo* 
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M.  t>ctpech,  of  MoDtpellfart  and  M.  Roux»  of  Parii»  fauve  alfo 
fometimes  adopted  the  new  plan  of  remo?kig  the  ends  of  the 
ligatore  clofe  to  the  knctf.  Stc  Parallile  de  la  Chir. 
An^loife  avec  la  Chir.  Fran9oife,  p.  131. 

Amongft  other  real  improvements  in  modern  pra6Uce9 
we  mvA  not  forget  the  prefent  more  rational  method  of 
dreffing  the  wound,  after  the  majority  of  capital  operation!) 
with  ligrht  cooling  applications,  mftead  of  laying  on  the  part 
m  farrago  of  irriuting  pledgets  and  plafters,  and  a  cumber- 
fome  mafs  of  lint,  tow,  flanneli  and  other  bandages,  woollen 
caps*  kc.  , 

The  fewer  the  adhefive  ftrips  are  the  better,  if  they  only 
liold  the  hps  of  the  wound  t(^rether.  This  is  all  they  are 
intended  to  do.  Whereas,  if  you  apply  more  than  are  necef* 
fary  for  this  purpofe,  they  do  harm,  by  heating  the  part, 
aoa  covering  the  wound  fo  entirely,  as  to  prevent  the  iffiie 
of  the  difcbarge.  Over  the  adheuve  plafters,  let  the  fur* 
geon  be  content  with  placing  a  finsle  pledget  of  fpermaceti 
cerate,  and  fbme  linen  wet  with  cold  water,  which  will  often 
avert  hurtful  degrees  of  pain  and  inflammation,  by  keeping 
the  parts  cool. 

Wars,  which  are  un&vourable  to  moft  other  fcieoces,  are 
nther  conducive  to  advances  in  fur^ery.    The  many  new 
end  interelUng  obfervations  which  M.  Larrey  has  made  in 
the  courfe  of  his  lone  and  eztenfive  military  experience,  are 
m  proof  of  what  we  have  been  remarking.     Ambroiie  Par6 
auid  Wifeman  alfo  coUe&ed  their  moft  valuable  knowledge 
principally  in  the  fervice  of  the  army.     To  M.  Larrey,  we 
are  indebted  for  many  highly  important  obfervations  re- 
lating to  amputation  in  cafes  of  gunlhot  wounds.     In  par- 
ticular, he  has  adduced  a  larger  and  more  convincing  body 
of  evidence,  than  was  ever  before  collected,  to  prove,  that 
in  gunihot  injuries,  the  operation  of  amputation  fliould 
always  be  performed  without  the  leaft  dday,  in  every  in- 
ilance  in  wliich  fuch  operation  is  judged  to  be  unavoidable, 
and  the  ultimate  prefervation  of  the  limb  either  impoffible,  or 
beyond  the  fcope  of  all  rational  probability.     He  has  efta- 
bliihed  the  trutn  of  this  moft  important  precept  in  military 
furgery  by  innumerable  fa6ls,  drawn  chiefly  from  his  own 
ample  experience,  and  partly  from  the  prance  of  many  able 
colleagues.    The  great  operations  of  the  Ihonlder-joint  and 
Up-jorat  amputations,  he  has  executed  with  fuccefs.     The 
necefiity  for  the  former,  however,  he  proves  may  fomedmes 
be  fuperfeded,  and  the  limb  be  faved,  by  making  a  fuitable 
iocifion  for  the  extrx6tion  of  the  fplintered  portions  of  the 
upper  part  of  the  humerus.     This  method,  which  was  in 
niany  inftances  done  with  foccefs  in  the  peninfular  war,  was, 
we  believe,  originally  propofed  and  pra6iifed  by  M.Boucher. 
(See  Mem.  de  r  Acad*  de  Chir.  torn*  ii.  4to.)     It  was,  how- 
ever, more  particularly  defcribed  and  even   prafiifed  by 
Mr.  C.  White,  of  Manchefter.      (See  his  Cafes  in  Sur- 
ffery»j     Lately,  it  has  been  repeated  with  fuccefs  by  Mr* 
Sfoitll,  in  the  York  hofpital.     See  Medico-Chir.  Tranf. 
woK  viL 

Ainptttation  at  the  hip-joint,  performed  only  in  the  moft 
dreadful  cales,  becaufe  it  is  itfeU  the  moft  dreadful  operation 
is  furgery»  M.  Larrey  has  performed  five  times,  and  tvrice 
j^  we  believe )  with  fuccefs.  This  proceeding  has  alfo  been 
adopted  bv  Mir.  Brownrijgg,  fUff-furgeon,  and  Mr.  Guthrie, 
Avvtj  ialpeAor  of  militaij  hofpitsus,  who^  in  this  way  ef- 
ftaea  two  recoveries.  All  thefe  gentlemen,  however,  have 
Jbad  ftiltresy  and  their  fuccefsful  attempts  bear  only  a  fmall 

fyfoportion  to  the  large  number  of  deaths  known  to  have 
bUowed  amputation  at  the  hip,  in  the  many  cafes  in  which 
it  has  now  been  undertaken*    We  have  no  doubt,  on  the 
^nrhofey  thai  examples  do  occur,  in  whidi  this  Cevert  opera* 
tioQ  is  the  only  meant  affordiiig  a  chsnoe  of  life ;  but  we 
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deem  the  chance  fb  fmall,  that  it  is.  to  be  hoped  no  fur- 
geon  will  perform  it,  except  under  the  authority  of  the 
united  opinion  of  a  board,  or  confultation  of  the  beft  in- 
formed  praddtioners,  whom  ctrcumftances  will  allow  to 
aflemble. 

In  the  treatment  of  aneurifmal  difeafes,  Epglifh  furgeoos 
have  much  to  be  proud  of*  All  the  boldeft  operationa  are 
here  the  fruit  of  the  fpirit  and  (kill  with  which  this  intereft- 
ine  part  of  furgery  has  been  followed  up  in  this  country^ 
The  carotid  artery,  the  external  and  internal  iliac,  and  the 
fubclavian,  have  all  been  fuccefsfuUy  tied  by  Britiih  pra£U- 
doners.  We  fhall  touch  upon  this  fubjed,  however,  again 
in  the  fequel  of  this  article.  Scarpas'  book  on  Aneurilm4» 
and  Hodj^on's  Treatife  en  the  Difeafes  of  Arteries,  merit 
the  attention  of  every  furgeon,  as  containing  all  that  is  9$, 
prefent  known  relative  to  this  difficult  and  important  branch 
of  furgery. 

The  difeafes  of  the  eye,  to  wluph  affe^iions  Enelilh  £ur« 
geons  feemed  to  pay  much  lefs  attention  than  was  beftowed 
by  foreign  pra&tioners,  now  obtain  due  attention  in  thia 
country,  Aldtough  we  have  generally  had  fome  diftia- 
ffuifhed  oculifts,  our  furgeons  at  large  have  been  wondei- 
nilly  ignorant  of  this  part  of  their  profeffion,  and  uniiv- 
formed  in  the  fubjed,  they  have  given  up  to  profeibd 
oculifts  and  quacks  one  of  the  moft  lucrative  and  afrreeabk 
branches  of  pradice.  However,  the  able  writings  of  Davidy 
Wensel,  and  Ware,  begin  now  to  be  famiharly  knov^ 
among  pra6Utioners ;  and  the  obfervations  of  ScarpSf 
Richter,  Wardrop,  Saunders,  5cc.  will  foon  have  immfnfc 
effed  in  diffufinjgr  in  the  proie^on,  a  due  knowledge  of  the 
numerous  difeafes  to  which  the  omins  of  vifion  are  liable* 

As  the  praAice  of  Mr.  Saumfers  was  unknown  at  the 
time  when  the  article  Cataract  was  inferted  in  thia 
Cyclopedia,  we  conceive  that  fome  account  of  it  in  thif 
place  may  very  well  be  introduced. 

hi  the  majority  of  cafes  of  congenital  catara6k,  after  the  kna 
has  been  converted  into  an  opaque  fubftance,  it  u  gradually 
abforbed  ;  and,  in  proportion  as  fuch  abforption  prooeedsy 
the  anterior  and  pofterior  layers  of  the  capfule  become  aj^ 
proximated,  and  at  length  form  one  membrane,  which  ii 
white,  opaque,  and  very  daftic.  Amon^  the  exceptions  to 
this  order  of  events,  is  to  be  noticed  a  ronn  of  the  conge* 


nital  catarad,  in  which  the  centre  of  the  lens  is  opaque, 
while  the  circumference  is  per&dly  tranfparent.  In  fuch 
a  cafe,  the  lens  remains  of  its  natira  iize,  as  long  as  ias 
circumference  preferves  its  tranfparency ;  but  aa  toon  aa 
the  capfule  and  lens  art  penetrated,  even  with  the  fineft 
inftrument,  the  opacity  fpreads  with  rapidity*  From  thia 
period,  the  bulk  of  the  lens  is  diminifhed,  with  more  or  lefii 
celerity,  according  to  the  manner  in  which  the  wound  boa 
been  made. 

Congenital  catarafts  not  only  frequently  atta^fL  children 
of  the  iame  parents ;  but,  in  this  circnmftance^  are  often 
precifely  of  a  refembling  confiftence  and  nature.  The 
lens  may  be  either  folid,  foft,  or  fluid ;  but,  mor?  oonmonl^s 
it  is  partially,  or  completely  abforbed,  and  the  catara£k  it 
capfular.  Children,  thnt  afieded,  poffcfs  various  degreet 
of  vifion.  Some  fee  external  objeos  indiftindly  ;  othert 
can  difcem  only  bright  colours*  or  virid  lights.  If  the 
bhndnefs  is  nearly  complete,  as  th^  eyes  are  not  attraded 
by  any  external  obje&,  volition  is  not  ezercifed  over  tkeir 
mufcles,  their  anions  are  not  aflbdafted,  and  they  roll  dbout 
with  rapidity,  and  tremble  as  ther  move. 

In  operating  upon  infants,  Mr.  Saunders  iifed  to  over* 
come  every  difficulty  by  6xing  the  eye^ndl  with  PeU 
lier*s  elevalbr  1  controuling  the  little  patients  by  foree  } 
dilating  the  pupil  with  the  belladonna;   and  cmployiiig 
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a  [lender  needle,  armed  with  a  cutting  edge  from  its 
thoulders  tp  its  point,  and  thin  enough  to  penetrate  with 
the  utmoft  eafe. 

The  extract  of  belladonna,  diluted  with  water  to  the  con- 
liftence  of  cream,  was  dropped  into  the  eye  ;  or,  to  avoid 
irritation,  the  eztrad  itfelf  was  fmeared  over  the  eyelid  and 
eyebrow.  In  about  half  an  hour,  and  feldom  later  than  an 
hour,  the  pupil  is  fully  dilated,  and  the  appUcation  muti 
then  be  wafhed  from  the  appendages  of  the  eye.  The  child 
18  now  to  be  put  on  a  table,  parallel  to  a  window,  from 
which  the  eye,  about  to  be  operated  upon,  is  fartheft. 
Fcfur  affillants,  and,  when  the  child  is  iiout,  6ve,  are  re- 
•quired  to  confine  it.  The  furgeon  is  to  fit  upon  a  high 
chair,  behind  the  patient,  with  Pellier's  elevator  in  his  left 
hand,  and  Mr.  Saunders's  needle  in  his  right,  if  it  is  the 
right  eye  on  which  the  operation  is  to  be  done ;  or  with  the 
firft  infirument  in  his  right  hand,  and  the  fecond  in  his  left, 
if  the  operation  is  to  be  performed  on  the  left  eye. 

Here  it  is  neceffary  to  flate,  that  Mr.  Saunders  ufed  to 
pra6Ufe  two  operations ;  one  is  called  anterior,  in  which  the 
needle  is  introduced  into  the  eye  iu  front  of  the  iris  ;  the 
other  poflerior,  the  needle  being  introduced  behind  the 
btter  membrane. 

When  the  capfule  contained  an  opaque  lens,  Mr.  Saunders 
ufed  gently  to  introduce  the  bow  of  Pellier's  elevator  under 
the  upper  eyelid,  while  an  affiftant  depreffed  the  lower  one. 
At  the  moment  when  he  was  about  to  pierce  the  cornea, 
he  fixed  the  eye  by  making  moderate  preifure  on  it  with 
the  elevator.  Such  preffure  was  immediately  difcontiuued, 
as  foon  as  it  was  no  longer  needed.  Mr.  Saunders  ufed  to 
pierce  the  coi^nea,  as  near  its  junction  with  the  fderotica, 
as  would  allow  the  flat  furface  of  the  needle  to  pafs  in  a 
dire£lion  parallel  and  clofe  to  the  iris,  without  injuring  this 
membrane.  When  the  point  of  the  needle  had  arrived  at 
the  centre  of  the  dilated  pupil,  Mr.  Saunders  did  not  boldly 
plune^  it  through  the  capfule  into  the  lens,  nor  perform 
any  deprefling  motion.  It  was  a  material  obje6k  with  him, 
not  to  injure  the  vitreous  humour,  nor  its  capfule.  Neither 
did  he  draw  the  capfule  of  the  lens,  with  the  point  of  the 
needle,  towards  the  pupil ;  for  it  was  an  important  part  of 
his  plan  to  avoid  dilplacing  the  lens.  On  the  contrary,  he 
proceeded  with  a  gentle  lateral  motion,  working,  with  the 
point  and  (boulders  of  the  needle,  only  on  the  furface  and 
centre  of  the  capfule,  to  an  extent  that  did  not  exceed  the 
natural  iize  of  the  pupil.  His  purpofe  was  to  accomplifh 
a  permanent  deftrudtion  of  this  central  portion  of  the  cap- 
fule, and  a  fimple  pun&ure  of  it  would  not  have  anfwered 
thedefign.  His  next  proceeding  was  to  fink  the  needle 
gently  into  the  body  of  the  lens,  and  moderately  open  its 
texture. 

Any  inflammatory  fymptoms  after  the  operation  were 
oppofed  by  the  application  of  leeches,  or  even  general 
bleeding.  The  extrafl  of  belladonna  was  alfo  applied  to 
the  eyekrow,  in  order  to  keep  the  pupil  dilated,  and  its 
edge  out  of  danger  of  becoming  adherent  to  the  wounded 
capfule. 

A  fingle  operation  fometimes  fufficed,  nature  producing  a 
diffolution  and  abforption  of  the  opaque  lens.  On  other 
occafions,  one  or  more  repetitions  were  neceffary,  an  interval 
of  at  leaft  a  fortnight  being  always  fuffered  to  elapfe  between 
every  two  operations. . 

Fluid  catarads  of  the  congenital  kind  are  the  leaft  com- 
mon, and  when  thefe  cafes  are  met  with,  the  furgeon,  after 
pmiduring  the  capfule,  and  letting  its  contents  mix  with 
the  aqueous  humour,  is  to  do  no  more  for  the  prefent,  but 
take  the  requifite  fteps  for  averting  inflammation.  The  cafe 
is  thus  changed  ii^io  a  capfular  catarad. 


When  the  capfule  was  opaque,  the  leni  having  b«di 
nearly,  or  quite  abforbed,  the  pradiice  of  Mr.  Satudm 
authorized  a  freer  employment  of  the  needle;  though  in 
the  manner  already  detailed.  When  any  portion  of  tbi 
lens  remained,  as  a  unall  nucleus  in  the  centre  of  thecapfulci 
his  efforts  were  exclufively  direded  to  the  detacbment  of 
this  portion,  iu  order  to  etted  a  permanent  aperture  io  the 
centre  of  the  capfule.  When  this  membrane  suone  prefented 
itfelf,  his  main  plan  was  to  form  an  opening  in  the  middie 
of  it. 

When  Mr.  Saunders  pradifed  his  poflerior  operatioojor 
a  capfule  containing  an  opaque  lens,  he  introduced  the 
needle,  in  the  common  way,  through  the  fclerotica.  He 
then  gently  deprefl'ed  its  handle,  fo  as  to  diref^  its  point 
towards  the  capfule,  through  the  thin  edge  of  the  Icfls; 
and,  pufhing  the  flat  furface  of  the  inftrument  between  the 
capfule  and  the  lens,  he  carried  it  as  far  as  the  centre  of 
that  membrane.  Here  he  opened  the  capfule,  taking  care 
not  to  tear  it  extenfively,  left  ^e  fhould  diflocate  the  leiu. 
He  then  cautioufly  opened  the  texture  of  the  lens,  and  widi- 
drew  the  needle.  In  repeating  the  operation,  fai&  aim  wn 
to  complete  the  central  opeain?  in  the  capfule,  and  looiea 
the  texture  of  the  lens.  Sm^  flocculi  he  allowed  to  fill 
into  the  anterior  chamber  t  but  he  endeavoured  to  avoid 
forcing  large  fragments  thither. 

When  the  poflerior  operation  was  done,  and  the  cafe  wa 
an  opaque  capfule,  the  lens  havincr  been  nearly,  or  quite 
abforbed,  the  needle  was  introduced  in  a  dire6bon  obliquely 
backward,  in  order  to  avoid  the  iris,  which,  in  coufqueoce 
of  the  abforption  of  the  lens,  was  liable  to  be  fituated 
further  backward.  Any  remnant  of  the  lens  was  firl 
detached  ;  and  then  the  fame  manoeuvres  were  adopted, » 
in  the  anterior  operation  or  capfular  cafes.  The  capfule 
was  often  fo  yielding,  that  a  backward  or  deprcfiiog  motioa 
of  the  needle  was  fometimes  neceffary  to  rend  its  centre. 

It  appears,  that  Mr.  Saunders  finally  gave  a  prefenoce 
to  the  anterior  operation,  which  infilled  fliffhter  injury  oi 
the  eye,  did  not  difturb  the  ciliary jprocefks,  or  Titreoai 
humour,  and  was  lefs  apt  to  excite  in£fammation. 

The  fuccefs  of  this  gentleman's  pradice  may  be  cos- 
ceived,  wheu  it  is  known,  that  of  fixty  patients,  he  reftoied 
fifty-two  to  fight  by  his  mode  of  operating.  He  operated 
both  on  infants  and  adults.  It  is  obferved,  alfo,  thatbii 
attempts  were  moft  fuccefs ful  in  children  between  the  ago 
of  eighteen  months  and  four  years. 

Among  the  arguments  mentioned  in  favour  of  opentiag 
early,  two  in  particular  merit  attention.  Firft;  wearetoldi 
that  iu,  cafes  in  which  the  patient  has  no  perception  of  ex- 
ternal objefls,  the  mufcles  acquire  fa  inveterate  a  hahit  of 
rolling  the  eye,  that  for  a  very  lung  time  after  the  pupil  hx 
been  cleared  by  an  operation,  no  voluntary  effort  can  coo* 
troul  this  irregular  motion,  nor  dire6k  the  eye  to  objefii 
with  fufficient  precifion  for  the  purpofe  of  difiind  and  ule* 
ful  vifion.  Secondly  ;  the  retina,  when  not  exercifed  for  i 
long  while,  is  apt  to  lofe  a  degree  of  its  fenfibility.  Tm* 
tife  on  fome  pra6kical  Points  relating  to  the  Difeafcs  of 
the  Eye,  by  the  late  J.  C.  Saunders,  1811,  edited  bySf' 
Farre. 

In  the  modern  pradice  of  furgery,  a  variety  of  old  pre- 
judices are  gradually  vanifhing.  Peruvian  bark,  not  oany 
yearf  ago,  was  regarded  as  a  fovereign  remedy  and  fpedft 
for  nearly  all  cafes  of  ganmne;  and  in  thefe  aod^suBf 
other  infunces  it  was  prefcnbed  without  any  difcriminatiofii 
and  in  dofes  beyond  all  moderation.  But  the  falfe  ideatltf 
this  medicine  has  any  fpecific  effeGt  in  checking  mortificatxA* 
BO  longer  btinds  the  fenfes  even  of  the  ordinarv  praditioo^ 

He  neither  believes  this  doSrine,  nor  the  ftill  more  abford 
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Opinion^  that  ftrength  tan  be  myfterioiiily  extrafied  from 
tiiis  vegetable  fubftancet  and  communicated  to  the  human 
conttkution  in  proportion  to  the  quantity  which  can  be 
made  to  remain  m  the  flomach.  This  fubjed,  howevefy  we 
have  duly  difcuiTed  in  the  article  Gangrene.  The  autho- 
rity of  a  very  diftinguifhed  profefTor  may  be  added  to 
what  has  there  been  urged  upon  this  important  topic.  *^  I 
think,^*  fays  Dr.  John  Thomfon,  "  I  have  frequently  feen 
it  (bark)  prove  hurtful  when  adminiftered  in  cafes  of  morti- 
ficatioB,  by  loadinflr  the  ftomach  of  the  patient,  creating  a 
diilike  to  food,  and  fometimes  by  exciting  an  obftinate  diar- 
rhoea. I  believe  it  to  be,  in  mortification,  a  medicine  com- 
pletely inert  and  inefficacious."     Le^ures  on  Inflammation, 

p.  563. 

The  removal  of  this  deeply-rooted  prejudice  concerning 
the  virtues  of  bark  in  ftopping  mortification,  will  pave  the 
way  to  better  and  more  fuccefsful  praftice. 

But  upon  the  fubie6k  of  mortification,  the  prefent  day 
opens  to  us  the  inveftigation  of  a  point  which  is  of  the  firft- 
rate  confequence.  Everv  furgeon  is  aware,  that  when  a 
limb  is  feized  with  mortification,  amputation  is  fometimes 
abfolutely  neceflary  to  effed  a  cure.  This  is  generally  ac- 
knowledged ;  but  the  performance  of  the  operation  has, 
fi nee  the  time  of  Mr.  Pott,  only  been  fandioned  when  the 
mortification  has  manifeftly  ceafed  to  fpread,  and  a  line  of 
feparatton  has  formed  between  the  dead  and  living  parts. 
Ailother  inltances,  in  which  the  diforder  was  in  a  fpreadinr 
ftate,  were  left  to  their  fate.  It  is  true,  fome  of  the  old 
furgeoas  occafionaUy  ventured  to  deviate  from  this  preicept ; 
but  as  they  did  fo  without  any  difcrimination,  or  knowledge 
of  the  particular  examples  which  ought  to  form  an  excep- 
tion to  the  general  rule,  their  ill  fuccefs  cannot  conftitute  a 
juit  argument  againft  the  plan  of  amputating  earlier  in  a  cer« 
tain  defcription  of  cafes. 

Now  if  modem  experience  can  prove  that  many  lives  may 
be  faved  by  a  timelv  performance  of  amputation  under  cir- 
cumttances  in  which  it  has  until  lately  been  generally  con- 
demned, we  muii  allow  that  the  eftabli(hed  innovation  will 
be  one  of  the  greateft  improvements  in  the  pradice  of  the 
prefent  time. 

For  reviving  the  confideration  of  this  queftion,  and  ven- 
turing to  deviate  from  the  beaten  path,  the  world  is  much 
indebted  to  that  eminent  military  furgeon,  M.  Larrey. 
How  different  his  dodrines  and  pradice  are  from  thofe 
ufoaily  taught  in  the  fchools,  the  following  ei^tra£t  from  his 
writings  will  fufficiently  prove. 

<<  Writers  on  gangrene,  or  fphacelus  of  the  extremities," 
cMerves  M.  Larrey, "  indifcriminately  recommend  the  ampu- 
tation of  a  fphacelated  limb  never  to  be  undertaken  before  the 
mortification  is  bounded  or  limited  by  a  reddifh  circle,  forming 
a  true  line  of  feparation  bet¥^een  the  dead  and  living  parts. 
This  circumftance  can  only  occur  in  a  cafe  of  fpontaneoua 
{^grene  from  an  internal  caufe ;  or  if  it  happens,  as  is  very 
unufual,  in  a  cafe  arifing  from  a  wound,  its  progrefs  is  dit- 
fisrent,  and  it  would  be  exceedingly  imprudent  to  wait  for 
It*     *  The  gangrene  from  external  injuries  almoft  always 
continues  to  fpread  ;  the  infe Aion  becomes  general ;  and  the 
patient  dies,' ''     (Larrer  in  Mem.  de  Chirurgie  Militahre, 
tom.  iiL  p.  1 43*}     On  tne  other  hand,  this  author  afferts, 
that,  in  the  dry  or  fpontaneous  gangrene,  abforption  takes 
'place  with  more  difficulty,  and  it  is  not  uncommon  to 
%te  the  fphacelated  parts  feparate  from  the  living  ones  by  the 
powers  of  nature  alone,  without  the  general  fun^ions  being 
impaired.     He  argues,  that  there  is  a  manifeft  difference 
liiBtwfen  vrtiat  he  terms  the  trautiuukt  and  the  AoniamffHt 
gui^jteott  Off  in  other  wordsi  between  the  bumd  gzx^pttm 


from  an  external  caufe,  and  the  dry  gangrene,  which  ordi* 
narily  proceeds  from  an  internal  caufe. 

In  cafes  of  mortification  arifing  from  external  injuricSf 
M.  Larrey  maintains,  that,  «<  notwithftanding  any  thing  that- 
writers  and  praditioners  may  allege  to  the  contrary,  we 
ihould  not  hefitate  about  promptly  performing  amputatioUf 
as  foon  as  the  neceflity  for  the  operation  is  decidedly  efU« 
blifhed.  There  is  no  reafon  to  apprehend  that  the  flump 
will  be  feized  with  gangrene,  as  in  the  fpontaneous  mortifi^* 
cation,  that  has  not  ceafed  to  fpread,  becaufe  the  traumatic 
gangrene,  after  having  arifen  from  a  local  caufe,  is  only  pro- 
pagated by  abforption,  and  a  fucceffive  affe6Uon  of  the 
texture  of  parts  by  continuity  of  the  veffels.  Amputation^ 
performed  in  a  proper  fituation,  flops  the  progrefs  and  fatal 
confequences  of  the  diforder. 

'<  Suppofing  then  the  lower  half  of,  the  leg  ihould  be 
affeded  with  fphacelus,  in  confequence  of  a  ^n-fhot  injurry 
attended  with  a  violent  contufion  of  the  part,  and  a  forcible 
conculfion  of  the  veflels,  nerves,  and  ligaments,  if  the  (kin 
is  elfewhere  uninjured,  the  operation  may  be  done  in  the 
place  of  eledion,  without  any  fear  of  the  flump  becoming 
gangrenous,  notwithftanding  the  cellular  membrane  of  the 
upper  part  of  the  member  may  be  already  affeded.  But 
when  the.  ikin  of  the  whole  leg  is  ftruck  with  mortification^ 
the  operation  mud  be  done  on  the  tliigh,  and  no  time  (hould 
be  loil.  The  fame  praflice  is  applicable  to  the  upper  extre- 
mities. We  mufl  be  careful  not  to  miftake  a  limb  affeded 
with  ilupor  for  one  that  ia  adlually  fphacelated.  In  the 
firil  cafe,  warmth,  motion,  and  fenfibiuty  are  ftill  retained, 
although  the  fkin  may  be  blackifli,  and  the  parts  may  be 
iwollen>  Befides,  if  taere  were  any  doubt,  it  would  be  pro* 
per  to  try  at  firft  tonic  repellent  applications,  and  cordial 
nftedidnes,  &c."  Larrey  m  Mem.  de  Chirurgie  Militaire, 
torn.  iii.  p.  152, 153. 

When  amputation  has  been  praftifed,  this  author  re» 
cqpmends  the  exhibition  of  bark,  good  wine,  tonics,  k,c* 
in  order  to  promote  the   good  e&Qi%  of  the  operation* 

<«  The  fads,''  fays  M.  Larrey,  »  which  I  (hall  relate  m 
the  courfe  of  this  differtation,  vrill  prove,  I  think,  in  an  in- 
conteftable  manner,  the  truth  of  the  principle  which  I  lay 
down,  that,  *  when  gangrene  is  the  refult  of  a  mechanicu 
caufe,  and  puts  the  patient's  life  in  danger,  amputation 
ought  to  be  performed,  without  waiting  until  the  diforder 
has  ceafed  to  fpread,' 

**  I  have  been  a  witnefa  of  the  death  of  feveral  indivi- 
duals, from  too  rifforous  an  adherence  to  the  contrary  pre- 
cept ;  and  at  lengdi  grievoufly  impreffed  with  this  lofs,  I 
had  long  ago  determined  to  depart  from  an  axiom  which  was 
always  confidered  by  me  as  falfe.  Befides,  following  the 
maxim  of  Celfus,  I  preferred  employing  an  uncertain  reme- 
dy, rather  than  abandon  the  patient  to  an  inevitable  death* 
*  Satiua  eft  enim  anceps  auzilium  experiri  quam  nullunu' 

<<  I  made  the  firft  attempt  at  Toulon,  in  the  year  1796, 
upon  a  foldier,  who,  in  confequence  of  a  violent  contufion 
of  the  foot,  was  afHi6led  vrith  a  gangrenous  ulcer,  which 
foon  threw  the  whole  limb  into  a  fphacelated  flate.  While 
the  mortification  was  yet  (breading,  I  refolved  to  amputate 
the  leg.  The  fuccefs  of  the  operation  furpaffed  mj  exped- 
ations  ;  the  ftump  healed  ;  and,  in  lefs  than  forty<*nve  days, . 
the  patient  got  quite  welL    This  cafe  (erved  to  encourage 


me. 


During  the  fiegeof  Alexandria,  in  E^pt,  in  1801,  a 
fecood  cafe,  very  analogous  to  the  preceding,-  occurred  in 
my  praftice;  it  happened  in  a  dra^^n  of  the  i8th  legi- 
mi^nty  whofe  fore-arm  and  afterwards«arm  fphacelated,  in 
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eonilrqucDce  of  a  gvn^fhat  woqhA  in  tlit  arlaciihition  of  the 
left  arm.  The  mortification  had  extended  nearly  as  hig^  a» 
dl|  ftGfilder»  and  the  patient's  life  was  in  great  danger, 
vkea  rdetermioed  to  amputate  the  limb  at  the  fhoulder- 
JMttt.  The  dilbrder  was  manifeftly  fpreading,  and  the  p^ 
tieai^a  brain  already  afie6ked»  for  he  had  fymptoms  of 
ataxia :  the  operation,  however,  arretted  the  progrefs  of  the 
floiighinffy  and  faved  the  patient's  life,  who^  at  the  condu- 
lioD  of  the  fiege  of  Alexandria,  was  quite  cured. 

**  After  the  taking  of  Ulm,  M.  Ivan,  furgeon  to  hia 
Bi^fty  the  emperor,  performed  in  my  prefence,  and  at  my 
ambulance  eftabLi(hed  at  Elchingen,  the  amputation  of  the 
thigh  of  a  foldier  belonging  ti>  the  76th  regiment  of  the 
line,  the  leg  having  fphacelated,  in  confequence  of  a  gun- 
ihot  injury*  The  gangrene  was  not  limited,  and  evidently 
continued  to  extend  itfelf:  notwithftanding  this,  the  effeds 
•f  the  infe6fcion  were  deftroyed,  and  the  patient  was  quite 
cured  on  our  return  to  Auiterlitz. 

**  A  fourth  patient,  an  officer  in  the  fame  regiment,  fnot 
in  the  ankle,  at  the  capture  of  the  fame  town,  was  conveyed 
to  my  ambulant,  in  order  to  be  dreiled :  it  was  the  third 
day  aifter  the  accident ;  the  foot  ¥ras  gangrenous,  and  the 
leg  was  fwelled,  and  threatened  likevnfe  with  mortification. 
Febrile  fymptoms  had  alfo  come  on.  I  haftened  to  ampu- 
tate the  leg  a  little  above  the  place  of  ele^ion.  The  cel- 
lular membrane  of  the  ftump,  of  a  yellow  blackifh  colour, 
iv«6  already  infeAed  with  the  gangrenous  principle,  (as  M. 
Larrey  terms  it.)  The  operation,  however,  ftopped  the 
progrefs  of  the  mifchief ;  fuppuration  took  place  in  the 
ftomp  ;  fome  floughs  w^re  detached  ;  the  wound  alTumed  a 
cleaner  appearance ;  and  cicatrisation  was  completed  on  the 
cad  day.  The  patient  could  already  walk  with  a  wooden 
leg,  when  he  caught  the  hofpttal  fever,  which  wm  epidemic 
at  Ulm,  where  he  awaited  his  regiment,  and,  to  my  great 
regret,  he  was  carried  off  by  this  difeafe,  after  having 
efcaped  the  former  danger.  « 

^  After  the  battles  of  Anilerlitz  and  Jena,  (continues 
M*  Larrey,}  feveral  of  my  colleagues,  furgeons  of  theifirft 
elaA,  undertook,  in  confequence  of  my  advice,  and  the 
examples  of  fuccefs  which  1  had  recited  to  them,  the  am- 
putation of  limbs  equally  fphacelated,  althous^h  the  morti- 
fication was  not  limited,  rather  than  abandon  the  patients  to 
a  death  which  appeared  inevitable.  In  general,  tbefe  prac- 
titioners experienced  the  fame  fuccefs  as  I  did  myfelf." 
Larrey,  in  Mem.  de  Chirurgie  Militaire,  torn,  iii.  p.  154 

—157. 

In  M.  Larrey's  memoir  upon  this  fubjeA,  there  are  fome 
additional  h€t%  and  arguments  in  favour  of  what  he  endea- 
vours to  prove,  trn;.  that  in  cafes  of  mortification  from 
external  injuries,  if  the  patient's  life  is  in  danger,  amputa- 
tion ought  to  be  performed,  although  the  floughing  may  ]f et 
be  in  a  fpreadin?  ftate.  We  muft  be  content,Tiowever,  with 
having  nated  tne  particulars  already  explained;  and  the 
reader  defirous  of  more,  muft  refer  to  M.  L^trrey's  own 
publication.  Certainly,  the  fa6ks  which  this  gentleman  has 
adduced  are  highly  important :  they  tend  to  lubvert  a  doc- 
trine, and  to  prove  the  error  of  a  pra&ice,  which  have  been 
iirged  in  moft  forcible  terms  by  all  the  diftinguiflied  furgeons 
of  modem  time. ,  The  fentiments  of  Mr.  Sharp  are  ren- 
dered queftionable ;  and  the  truth  of  the  pofitive  aifertions 
of  Mr.  Pott  is  yet  a  matter  to  be  examined.  The  latter,  it 
is  yrell  known,  tells  us,  that  he  has  often  feen  the  experi- 
ment made  of  amputating  while  a  mortification  was  fpread- 
ing,  but  never  knew  it  anfwer.  Are  vre  to  conclude,  that 
all  thefe  cafes  which  Pdtt  alludes  to,  were  mortifications 
from  an  internal  caufe  ?    Or  are  we  to  fuppofe  that  the  ope- 


rations f;ukd  from  having  been  delayed  too  loag  ?  Or  nui 
we  imagine  that  the  nature  of  the  human  conftitntion  Im 
been  changed  between  the  era  of  Mr.  Pott  and  that  of  U, 
Larrey  ?  The  laft  ^tleman's  faAs  are  too  weU  aittbcBU. 
cated  to  admit  of  bemg  difbelieved. 

Mr.  Lawrence,  ever  ready  to  give  every  laudable  propoi 
fal  the  faireft  trial,  undertook  amputation  at  the  ikottlikr. 
joint  in  a  fpreading  mortification  of  the  arm,  in  coQfe<{ueace 
of  external  violence,  and  he  had  the  pleafure  to  fee  hii  jyidest 
recover  in  the  naoft  Buvourable  manner.  See  MedicaClii- 
rurg.  Tranf.  vol.  vi.  p.  184. 

<'  The  iffue  of  the  preceding  cafe,"  fays  thu  geademai, 
«<  clearly  proves,  that  that  humid  kind  of  gangrene  wfaidh 
occurs  in  a  healthy  fubje£^  from  fevere  local  injury,  whidt  lb 
rapidly  affe£ls,  or  rather  infe&if  a  whole  limb,  and  readies 
the  trunk  in  a  few  hours,  muft  conftitute  one  of  thefe  a- 
captions  to  the  maxim  of  not  amputating  till  the  moitifica* 
tion  has  a6kually  flopped.  It  may,  indeed,"  fays  Mr,  Law- 
rence, ^*  be  ftated  generally,  that  the  operation,  even  if  jtiit* 
fult  fhould  be  deemed  hasardous,  offers  the  only  chaace  of 
life ;  and  that  without  it,  the  patient's  fate  is  certain.  I 
would  not  be  underftood  as  meaning  to  recommend  the  piK- 
tice  in  all  inftances  of  mortification  from  local  injury.  I 
can  conceive  that  a  gangrene  may  arife,  in  an  unfound  oqd- 
ftitution,  from  a  comparatively  (light  accident,  fo  that  it  sof 
be  regarded  as  the  remit  of  conftitutional  difpofition,  ntber 
than  of  the  local  caufe.  Amputation,  vrould  be  hopek^ 
under  fuch  circumftances.  I  have  in  view  the  mortiicatios 
following  very  fevere  injury,  in  a  fubjed  otherwiie  healtliT''' 
Lawrence  in  Medico-Chir.  Tranf.  p.  188. 

This  gentleman  has  alfo  mentioned  another  facoe&ful  a- 
ample  ox  amputation,  while  a  mortification  from  a  trosnd 
was  in  a  fpreading  condition. 

The  writer  of  this  article  was  consulted,  only  a  day  « 

two  ago,  whether  amputation  was  proper  under  the  foUof- 

ing  circumftances*     A  mafter  glazier,  a  ftrong  man,  abost 

40  years  of  age,  fiipped  down  a  ladder  vrith  his  feet  ion* 

moft.     When  he  had  defcended  fonae  yards,  the  end  of  a 

fpear-fiiaped  iron  railing  came  into  violent  contad  vitb  tk 

right  arm,  at  the  bend  of  the  elbow,  where  it  lacerated^ 

ikin,   though  not  extenfivelv,  and  wounded  the  bradnl 

artery.     Two  hofpital  pupils,  who  happened  to  be  m  tk 

ftreet  where  the  accident  occurred,  inamediately  (ecnredtk 

veffel.     The  patient  was  conveyed  home,  and  treated  01 

the  antiphlogiftic  regimen.     In  the  courfe  of  thirty  boiB% 

however,  the  limb  became  gangrenous,  being  affe£M  w 

confiderable  oedema,  lirid  (ufcoloration,  and  a  large  pU^* 

tena  on  the  fore-arm.     The  patient's  countenance  was  b^ 

ginning  to  put  on  a  cadaverous  appearance;  hispaUe^ 

fmall  and  rapid,  not  lefs  than  120,  and  irregular;  ao^ 

was  covered  with  profufe  perfpirationa.    He  was  alfo  siEe&cd 

with  a  remarkable  degree  of  ftupor,  which  made  him  feen  0 

forget  even  his  neareft  friends  and  relations.     As  themflit^ 

fication  arofe  from  great  external  violence,  and  the  (hod^ 

was  not  yet  gangrenous,  the  auth<»>  of  this  artick  cen- 

cided  in  the  propriety  of  attempting  to  fave  the  man's  v 

by  amputation  at  the  (houlder-joint,  which  was  done  ^ 

out  delay.     He  cannot  at  prefent  ftate  the  lefalt;.^ 

the  patient  bore  the  operation  well,  and  what  is  ps^i^ 

larly  worthy  of  remark,  the  ftupor  appeared  to  kive  ■■ 

the  moment  the  limb  was  removed ;  for  he  immedialdf,^ 

cogmized  his  wifci  and  entered  into  rational  conver&Of 

witn  his  friends.     In  the  evening  after  the  operatioo  ■ 

pulfe  was  ten^ftrokes  Id's  in   a  minute,    and  foo^^ 

ftronger ;  and  he  was  ia  no  particular  pain.     Indeedi  ^ 

was  every  redoa  to  expcA  that  the  cafe  wovld  cod  weft 
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Siaoe  th^  article  Ankurism  was  writteOt  many  intereft* 
ing  obfcrratioos  have  been  piiblUhedy  and  the  boldnef8»  flcilly 
and  fuccefs»  with  which  opcratioDS  are  now  perfonned  in 
this  country  for  the  cure  ot  that  difeafe,  are  fuch  as  aftonilb 
and  even  ftagger  the  belief  of  the  French  and  other  con* 
tinental  furgeons.  We  therefore  propofe  to  conclude  this 
article  with  a  few  remarksy  explaining  fome  particulars 
which  we  have  not  had  a  previous  opportunity  of  laying 
before  the  reader.  ' 

Internal  aneurifms  have  generally  been  confidered  beyond 
the  reach  of  furgery.  Debilitating  remedies^  abftinence»  a 
uulk  diet)  occafional  .bleedings,  and  the  avoidance  of  all  ex- 
ertion, have  been  the  means  conunonly  recommended,  rather 
with  an  expe6iation  of  retarding  the  difeafe,  than  of  effed- 
ing  a  cure.  The  fa6b,  however,  which  modem  experience 
has  adduced  in  favour  of  the  efficacy  of  a  treatment  brft  pro- 
pofed  by  the  celebrated  Valfalva,  are  certainly  fuch  as  to 
juftify  a  confident  belief,  that  many  internal  aneurifms,  even 
though  large  and  much  advanced,  are  capable  of  palliation, 
redu&on,  and  cure.  The  cafes  recently  publifhed  by 
M.  Pelletan,  furgeon  to  the  Hotel  Dieu,  at  Paris,  fumim^ 
the  moft  convincing  evidence,  that  vaft  aneurifms  of  the 
aorta,  fo  lam  as  to  projed  through  the  abforbed  part  of 
the  ribs  and  ftemum,  may  fometimes  in  a  very  moderate 
linae  be  reduced  and  cured  by  Valfalva's  method.  This 
chiefly  confiits  in  bleeding  the  patient    largdy  and  re* 

gatedly ;  in  allowing  only  the  moft  fpare  diet,  nothing  in 
^  but  broth  and  acid  drinks  ;  in  applying  ice,  or  com* 
prefles  wet  with  a  cold  lotion  of  vinegar  and  water,  to  the 
iwelling ;  and,  lafiiy,  in  enjoining  the  Itrideft  obfervance  of 
fiknce  and  quietude.  The  quantity  of  blood  that.has  been 
taken  away  in  thefe  cafes  is  really  aftoni(hing :  fome  of  the 
patients,  for  the  firft  few  days  of  the  treatment,  having  been 
bled  feveral  times  a  day.  Befides  aortic  aneurifms,  M.  Pel- 
letan efie6led  the  cure  of  a  fubclavtan  aneurifm  by  purfuing 
Valfalva's  treatment.  See  Chnique  Chirurgicale,  par  J.  P. 
Pelletan,  torn.  i.  Mem*  fur  les  Aneurifmes  internes,  Pans, 
1810. 

.  But  external  aneurifms  are  the  cafes,  in  which  the  power 
and  utility  of  furgery  are  ftrikingly  difplayed,  and  for 
which  its  aid  is  commonly  deman£d.  With  refped  to 
thefe  cafes,  we  muft  notice,  that  they  do  fometimes  undergo 
a  fpontaneous  cure,  in  confequence  of  the  artery  affeded 
becoming  impervious,  and  no  longer  communicating  with 
Cbe  cavity  of  the  aneurifmal  fac.  This  beneficial  change 
xpay  be  the  effed  of  the  prefl*ure  of  the  fwelling  itfelf  on 
the  veflel.  It  is  fometimes  produced  by  the  ikilhil  employ- 
meat  of  comprefiion.  But  there  is  another  mode,  in  which 
a  fpontaneous  cure  of  external  aneurifms  fometimes  happens: 
When  the  tumour  has  become  large  and  tenfe,  it  fuddenly 
falls  into  an  inflamed  and  gangrenous  ftate,  and  the  inflam- 
mation extending  its  effeds  to  a  fufficient  depth,  the  artery, 
where  it  communicates  with  the  aneurifmal  fac,  is  rendered 
impervious.  At  length  the  mortified  parts,  together  vrith 
the  mafs  of  blood  in  the  tumour,  are  caft  off>  and,  if  the 
patient's  conftitution  holds  out,  a  cure  enfues.  We  have 
koawn  an  inftance  of  an  axiUaiy  aneurifm  getting  well  fpon- 
taneottfly  without  any  inflammation  or  floughiog.  We 
have  Ceen  an  inguinal  aneurifm,  under  M^*  All^rt,  get  well 
by  the  tumour  mortifying,  and  the  inflammation  extending 
to  the  artery.  Whenever  the  floughing  and  inflammation 
ace  only  fuperficial,  and  confined  to  the  fldn  and  fac,  the 
patient  bleeds  to  death  on  the  detachment  of  the  mortified 
part.  But  notwithftanding  fome  patients  are  fortunate 
enough  to  have  a  fpontaneous  cure,  this  event  is  too  rare 
to  fandion  much  expcdation  of  it,  or  to  juftify  a  furgeon 
is  withholdiog  his  affiftavce. 


Setting  OHt  of  the  ^ueftioa  Valfalva's  method,  the  ord»> 
nary  principle  on  which  anenrifoM  are  cured,  confifts  m 
preventing  the  entrance  of  frefli  blood  into  the  aneurifmal 
fac ;  for  when  this  is  eifeftually  accomplifiied,  the  blood 
already  contained  in  the  fac  is  gradually  abforbed,  and  the 
tumour  diminiflies  in  proportion. 

This  obje£k,  as  we  have  obferved,  may  fometimes  be  ful- 
filled by  a  flcilful  application  of  preffure,  particularly  if 
the  aneurifm  be  fmatl,  and  the  whole  of  its  contents  can  be 
made  to  recede;  However,  though  it  is  generally  proper 
to  try  preflure  in  the  early  ftage  S.  the  difeafe,  it  caanot  be 
faid,  that  fuch  pradice  is  attended  with  much  fuccefs.  If 
the  communication  between  the  an^ridmal  fac  and  artery 
does  not  become  obliterated  in  confequence  of  this  means 
before  the  end  of  a  fortnight,  there  is  no  great  reafon  to 
exped  that  it  will  do  fo  in  a  longer  time*  The  inftances 
recorded  of  aneurifms  being  cured  by  a  long  perfeverance  in 
preiFure,  are  probably  caies  which  would  naturally  have  got 
well  without  this  means. 

We  ftiall  not  repeat  a  defcription  of  the  mode  of  operat- 
ing for  the  common  popliteal  aneurifm.  There  is  one  re^ 
mark,  however,  recently  made  by  ^rofeflfor  Scarpa,  whiah 
we  conceive  to  merit  particular  notice.  He  advifes  fur- 
geons to  make  the  inciuon  in  the  upper  third  of  the  thigh, 
or  a  little  highar  than  the  fituation  which  Mr.  Hunter 
chofe.  His  reafons  for  this  are,  to  avoid  the  neceffity  of 
removing  the  fartorius  mufde  too  much  from  its  pofition, 
or  of  turning  it  back  for  the  purpofe  of  expofing  the  artery 
and  tying  it.  The  beft  operators,  even  profefled  anatomifts^ 
are  frequently  embarrafied  by  having  the  fartorius  imme- 
diately in  their  way,  after  they  cut  through  the  fkin.  Alfo, 
as  the  artery  is  more  fuperficial  higher  up,  and  lefs  likely 
to  be  in  a  morbid  ftate,  there  is  every  connderation  in  Savour 
of  this  part  of  Scarpa's  pra£Uce. 

Mr.  Abemethy  has  rendered  furgeons  more  confident  in 
the  fuccefs  of  operations  for  popliteal  aneurifm,  by  his  bold, 
yet  judicious  attempts  to  cure  aneurifms  fituated  in  the 
groin.  Several  times  has  he  tied  the  external  iliac  artery, 
and  eftabliftied  the  fii^  that  the  inofculations,  even  in  this 
high  fituation,  are  quite  fufficient  for  conveying  a  due 
quantity  of  blood  into  the  limb  below.  By  one  of  thefe 
attempts,  he  preferved  the  life  of  a  perfon,  who,  without 
the  operation,  would  certainly  have  been  hurried  into  the 
grave  in  a  very  fliort  time  by  the  rupture  of  the  tumour. 
Similar  operations  have  fince  been  performed  with  the  moft 
fuccefsful  confequences  by  Mr.  Free^  and  Mr.  Tomlinfon^ 
of  Birmingham,  Mr.  Aftley  Cooper,  Mr.  Lawrence  ;  and 
by  feveral  other  fnrg^ns  in  Ireland,  France,  and  America. 

The  plan  of  doing  it  is  fimple,  and  confifts  in  making  an 
indfion,  about  three  inches  in  length,  through  the  integu- 
ments of  the  abdomen,  a  little  above  Poupart's  ligament* 
arid  half  an  inch  on  the  outfide  of  the  abdominal  ring,  in 
order  to  avoid  the  epigaftric  artery.  ^  The  aponeurofis  of 
the  external  obtique  mufcle  is  then  to  be  divided  in  tHe 
diredion  of  the  wound.  The  lower  margin  of  the  internal 
oblique  and  tr^nfverfe  mufcles  is  alfo  to  be  cut  with  a 
crooked  biftoury.  The  finger  may  then  be  paiied  under 
the  peritoneum,  by  the  fide  of  the  pfoas  mufcle,  fo  as  to 
touch  the  artery.  A  double  Ugature  is  to  be  carried  under 
the  veflel,  and  tied  as  in  the  operation  for  the  popliteal 
aneurifm,  tightly  enough  to  divide  the  inner  coats  of  the 
arteiy. 

Tne  feveral  operations,  in  which  the  external  iliac  artery 
has  been  tied,  all  tend  to  prove  how  fure  the  Hmb  is  of 
having  an  adequate  fupply  of  blood  through  the  anafto*- 
nwfing  veflels.  The  cales  might  almoft  warrant  the  con- 
dufion,  that  the  limb  is  in  no  more  danger  of  mortifying  on 
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thifl  accounts  when  the  artery  is  tied  above  Poupart's  liga- 
ment) than  when  tied  low  down  in  the  thigh.  No  doubt » 
ftill  greater  fucceft  would  follow  fuch  operations,  if  they 
turere  generally  undertaken  at  an  earlier  period,  before  the 
tumours  have  become  very  large,  and  the  health  impaired  by 
confinement.  The  fa^,  that  the  anaflomofes  are  alwayt 
fully  adequate  to  carry  on  the  ciri^ulation  in  the  limb,  being 
now  well  cftabliihed,  there  is  no  excufe  for  delaying  the 
operation,  for  the  purpofe  of  affording  time  for  the  dila- 
tation of  the  anaftomofing  veii'els. 

Surgeons  ufed  always,  until  very  lately,  to  deem  it  indif- 
penfably  necefiary,  in  operating  for  aneurifms  of  the  brachial 
artery,  to  tie  the  veflel,  both  above  and  below  the  fwelling. 
They  thought  that  one  ligature  above  would  not  be  fum- 
cient,  by  reafon  of  the  n-eedom  with  which  the  blood 
would  get  into  the  fac,  through  the  inofculations  between 
the  collateral  and  recurrent  arteries.  Scarpa,  however,  has 
explained,  that  one  ligature  above  the  tumour  is  quite 
enough.  An  incifion  is  to  be  made  along  the  inner  edge 
of  the  biceps  mufcle,  the  (heath  of  the  artery  opened,  and 
the  vefiel,  after  being  feparated  from  the  median  nerve  and 
vein,  tied  with  due  firmnefs. 

When  the  aneurifm  of  the  brachial  artery  is  diffufed,  and 
attended  with  violent  pain  and  inflammation,  Scarpa  advifes 
the  old  operation  of  opening  the  tumour,  taking  out  the 
coagulated  blood,  and  tying  the  artery  with  two  ligatures, 
one  above,  the  other  below,  the  opening  in  the  velFel. 

The  propriety  of  this  praCiice  feems  to  us  very  quef- 
tionable. 

The  fufficiency  of  the  anaftomofing  vefiels  for  the  tranf- 
miilion  of  the  blood,  when  a  large  arterial  trunk  is  tied, 
appears  now  to  have  been  exemplified  in  every  fituation 
where  the  performance  of  fuch  an  operation  is  at  all  prac- 
ticable. Not  only  may  the  external  iliac  artery  be  tied, 
without  the  circulation  in  the  lower  extremity  being  cut 
off,  the  fubclavian  artery  at  the  point  where  it  firft  emerges 
from  the  cheft  may  alfo  be  tied,  and  yet  the  arm  receive 
an  adequate  f apply  of  blood.  Were  it  not  for  thefe  well 
eilablilhed  fads,  patients  with  wounds  and  aneurifms  of  the 
axillary  artery  muft  be  left  to  their  fate. 

In  January,  I795»  I^efault  was  called  to  a  man,  whofe 
axillary  artery  had  been  wounded  with  a  fmall  fword.  The 
external  opening  made  by  the  weapon  being  fmall,  the 
patient  did  not  immediately  bleed  to  death;  but  a  large 
£slfe  aneurifm  arofe,  attended  with  occafional  haemorrhages. 
Febrile  fymptoms  came  on,  and  ^he  pain  in  the  part  was 
very  great.  On  the  fourth  day,  the  fore-arm  became  cold 
and  of  a  yellowifh  hue,  and  the  fuffering  was  fo  great  as  to 
threaten  to  induce  con vul Sons*  Frefh  bleeding  took  place ; 
the  fwelling  grew  larger,  red,  and  tenfe ;  and  an  obfcure 
pulfation  was  perceptible. 

Default  caufed  the  axillary  artery  to  be  comprelTed  a^ainft 
the  firft  rib,  on  the  outfide  of  the  fterno-cleido-maftoideus, 
from  above  the  clavicle.  He  then  made  an  incifion  fix  inches 
lo«g,  from  the  external  third  of  the  clavicle  in  the  diredlion 
downwards  and  outwards.  Two  large  branches  of  the 
thoracic  artery,  divided  by  this  cut,  were  immediately  tied. 
By  a  fecond  incifion,  Default  divided  the  two  lower  thirds 
of  the  pefioralis  major,  the  biiloufy  being  guided  on  a 
diredor.  A  vail  quantity  of  blood  now  gumed  out.  De- 
fault inftantly  put  his  fingers  on  the  artery,  and  with  the 
aid  of  a  kind  of  needle,  to  which  the  reader's  attention  will 
prefently  be  requelled,  he  paffed  a  ligature  at  once  under 
the  veifel  and  axillary  plexus  of  nerves.  By  means  of  this 
firft  ligature,  the  hssmorrhage  was  flopped  for  a  time,  and 
the  artery  draw^  a  little  out»  fo  as  to  be  more  vifible.  The 
fvflel  waa  then  feparated  from  the  nerveSf  and  ligatures  (on 
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each  fide  of  the  opening  in  it)  applied,  with  the  aid  of  die 
particular  needle  ufed  by  Default,  for  conveying  ligatum 
under  veffels  deeply  lodged,  and  termed  by  tEe  rresdi 
PmguilU  a  reffort* 

^  Thefe  are  all  the  efiential  circumflances  which  need  heie 
be  mentioned,  in  regard  to  the  mode  of  operating.  The 
extravafated  blood  was  wafhed  away,  and  the  wound 
dreffed,  though  unfortunately  not  vrithout  being  crammed 
with  lint,  inftead  of  having  its  edges  brought  together. 
The  firCb  day  after  the  operation  afforded  hopes  of  a  cut; 
and  the  circulation  in  the  fore-arm  was  returning ;  but  i 
difiBculty  of  breathing  afterwards  came  on,  the  unb  mor- 
tified, and  the  patient  died  on  the  fixth  day.  Doubtkfs 
this  patient  would  have  had  a  much  better  chance  of  (»^ 
fervation,  had  the  operation  been  performed  earlier,  before 
a  tendency  to  mortification  began  in  the  arm,  and  had  tbe 
wound  been  clofed  with  flicking-plafter,  according  to  tbe 
moft  approved  principles.  At  the  fame  time,  it  muft  be 
confeifed,  that  diffufed  falfe  aneurifms  are  the  mod  dais 
gerous  of  all  thofe  which  admit  of  operations,  pani. 
cularly  when  the  arteries  intereiied  are  of  large  fize.  The 
inje£tion  of  an  enormous  quantity  of  blood  into  the  cellvhr 
texture,  proves  both  au  impediment  to  the  free  circulatioQ 
in  the  limb,  and  a  frequent  caufe  of  gangrenous  fymptoms, 
in  addition  to  the  obftru6kion  to  the  palfage  of  the  bkod 
through  the  main  artery,  occafioned  by  the  ligature. 

It  appears  that  Mr.  Keate  has  alfo  tied  the  axillary 
artery  by  cutting  below  the  clavicle*  The  ligature,  how- 
ever, which  was  paffed  with  a  needle,  did  not  iodude 
the  veifel  by  itfelf,  as  is  moll  defirabie.  This  operation 
proved  entirely  fuccefsful.  See  Med.  Rev.  and  Mag.  for 
1801. 

M.  Pelletan,  in  1 786,  had  under  his  care  a  man,  in  the 
Hofpice  du  College  de  Chirurgie  at  Paris,  who  was  af- 
flidled  with  an  axillary  aneurifm,  which  had  exifted  tvs 
years.  The  fwelling  occupied  the  whole  axilla,  adnoced 
under  the  great  perioral  mufcle,  and  defcended  even  belov 
the  nipple,  while,  behind,  it  pufhed  back  the  humerua^  and 
appeared  engaged  under  the  front  edge  of  the  deltoid  mulde. 
But,  on  the  fhoulder  being  raifed,  a  confiderable  fpace  wv 
perceptible  between  the  tumour  and  clavicle.  The  dear 
manner  in  which  the  artery  could  be  felt  under  this  booe, 
when  the  fiioulder  was  elevated,  and  the  eafe  with  which 
preifure  on  the  veffel  fufficed  for  ftopping  the  pulfatioo  of 
the  fwelling,  feem  to  have  induced  Pelletan  to  think  of 
operating.  He  was  further  encouraged  by  confideriogi 
that  the  branches  given  off  by  the  fubclavian  artery  were 
numerous,  as  well  as  their  communications  with  the  brandxi 
arifing  from  the  axillary  and  brachial  trunks. 

Pelletan  had  made  up  his  mind  to  divide  the  integumenti 
below  the  clavicle  the  whole  length  of  that  bone,  and,  after 
pafling  a  diredor  under  the  clavicular  portion  of  the  pec- 
toral mufcle,  to  detach  this  part  from  the  whole  of  iti 
connection  with  the  preceding  bone.  Thus  he  intended  to 
have  expofed  the  axillary  artery,  fo  as  to  have  been  abk  to 
apply  a  ligature  to  it.  Unfortuna^ly,  fome  other  furgeool^ 
called  into  confultation,  obje^ed  to  the  projed  of  dividing 
the  peroral  mufcle ;  and  relletan  was  foiled,  after  oakiag 
in  vain  a  deep  and  hazardous  thrufl  with  the  needle,  in  the 
hope  of  being  able  to  include  the  artery.  '  The  patient  was 
afterwards  fei^ed  with  inflammation  and  pain  in  his  cheftt 
and  died  on  the  twentieth  day  from  the  operation.  CliniqM 
Chir.  par  J,  P.  Pelletan,  tom.  ii.  p.  49. 

In  a  periodical  work,  we  find  brief  mention  made  of  as* 
other  cafe,  in  which  the  fubclavian  was  tied  on  account  of  as 
axillary  aneurifqi.  The  mode  of  operating  is  not  ftatedi 
the  object  iB  faid  to  have  been  eafily  accompliihed)  hot 
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die  patient  died  on  the  fourth  day^  with  fyinptoms  of  op- 
prefled  refpiration,     Lond.  Med.  Rev.  vol.  iv.  p.  288. 

On  the  whole,  perhaps,  the  method  adopted  by  Default 
is  the  fafeft,  when  the  operation  is  to  be  attempted  below 
the  claricle.  There  is  another  mode,  however,  which  feems 
pradicable. 

An  incilioB  about  three  inches  long,  might  be  made 
through  the  integuments,  a  little  below  the  clavicle,  and 
imme£atelT  over  the  hollow  between  the  deltoid  and  pec- 
toral mufcles.  The  axillary  vein  lies  before  the  artery,  and 
as  a  wound  of  it  would  probably  be  fatal,  the  utmoit 
caution  muft  be  obferved  in  the  diifeflion.  Care  nmfl 
alfo  be  taken  not  to  miftake  one  of  the  cervical  nerves  for 
the  artery.  With  an  eye  jprobe,  a  ligature  is  to  be  put 
under  the  veifel,  as  foon  as  it  is  diftin&ly  afcertained  to  be 
fuch,  and  the  vein  and  any  adjacent  nerve  (hould  be  care- 
fvXif  excluded.  No  man  ought  to  undertake  this  operation, 
who  is  not  a  fteady  operator,  and  is  not  well  acquainted 
with  the  anatomy  of  the  parts.  If  the  aneurifmal  tumour, 
however,  (hould  .extend  far  inward,  toward  the  fternum^ 
this  plan  of  operating  would  not  be  practicable. 

Thus  far  of  the  mode  of  tying  the  axillary  artery  by 
cutting  below  the  clavicle..    When  the  aneurilmal  tumour 
extends  far  inwards  towards  the  itemum,  the  only  place 
where  the  fubclavian  artery  can  be  taken  up,  is  juft  where 
it  emerges  from  the  cheft,  from  behind  the  anterior  fcalenus 
inufcle,  and  the  obje^  can  only  be  effe^ed  by  cutting  above 
the  clavicle.     On  a  dead  fubjeA,  having  no  large  aneu- 
rifmal fwelling,  fttch  an  operation  is  much  eaiier  than  on  a 
living  per(bn,  whofe  clavicle  is  pufhed  up  by  a  vaft  tumour, 
fo  as  to  increafe  the  diftance  between  the  artery  and  the 
wound  in  the  ikin.     The  moil  intereiling  example  of  this 
operation  lately  occurred  in   St.  Bartholomew's  hofpital. 
Mr.  Ramfden  made  a  tranfverfe  incifion,  about  two  inches 
and  a  half  in  length,  along  and  upon  the  upper  edge  of  the 
clavicle.     The  cut   was  begun  on   the  fide  towards  the 
Ihoulder,  and  ended  about  half  an  inch  from  the  outer  edge 
of  the  ftemo-cleido-maftoideus  mufcle.     This  incifion  di- 
vided one   fmall  artery,  which  was  immediately   fecured. 
The  fkin  above  the  clavicle  was  then  pinched  up,  and 
divided  from  within  outwards  and  upwards,  in  the  line  of 
the  externa]   edge  of  the  ftemo-cleido-maftoideus  mufcle, 
to  the  extent  of   two  inches.     The-  fiioulder  was  now 
lowered,  and  the  edge  of  the  anterior  fcalenus  mufcle  ex- 
pofed.     The  artery  was  then  diftinAly  felt,  prefenting  it- 
ielf  from  between  the  fcaleni,  and  it  was  detached  with  the 
finger-nail,  in  order  that  the  licature  might  be  pafled  round 
.  it.     Here  fome  confidcrable  difficulty  arofe,  as  Mr.  Ramf- 
den was  not  provided  with  any  kind  of  aneurifmal  needles 
that  would  allow  their  points  to  be  brought  up  again,  in 
the  very  (hort  curvature  which  the  narrownefs  of  the  fpace 
between  the  rib  and  the  clavicle  afforded.     Though  the 
ligrature  could  be  conveyed  under  the  artery,  it  could  not 
be  got  round  the  veffel.     At  length,  a  probe  of  du^ile 
metal    wva    got    under  the  artery,  and  by  this  means  a 
ligature  was   dr^wn  under  the   veifel.     The  ufual  knot 
^0iraa  then  made.     This  patient  Uved  five  days  after  the 
operation,  and,  on  diifefkion,  nothing  but  the  artery  was 
included  in  the  ligature.     This  cafe  fully  proved,  firit,  that 
^e  arm  may  be  duly  nouriihed  with  blood,  and  fuffer  no 
dUminution  of  its  temperature,  though  the  fubclavian  artery 
is  tied  immediately  it  comes  out  of  the  cheit.     Secondly,  it 
proved,  that  an  artery  fo  near  the  heart  as  the  fubclavian^ 
may  be  rendered  impervious  by  the  ligature,  as,  on  diffec- 
eion,  this  veiiel,  where  the  cord  was  applied,  was  nearly 
tkroughi  while  the  two  ends  were  found  confoli- 


dated  and  clofed.    See  Obf.   on  Sderbcete,  Sec.  by  T* 
Ramfden. 

The  judgment  that  we  formed  from  the  obfervation  of 
this  cafe,  was,  that  in  all  probability  a  complete  cure  would 
have  taken  place,  had  the  man  chanced  to  fubmit  to  the 
operation  before  the  tumour  began  to  flough,  and  before 
his  health  was  materially  impaired  ;  and  had  the  operation 
itfelf  been  fhortened  and  facilitated  by  the  affiftance  of  the 
needles  reprefented  in  Mr.  Ramfden's  publication. 

Thefe  inftruments  undoubtedly  refemble,  in  principle, 
Default's  aiguille  a  refl'ort,  which  confified  of  a  filver  (heath, 
one  end  of  which  was  ilraight,  and  the  other  curved  in  a 
femi-drcular  way.  This  meath  enclofed  an  elaftic  wire, 
one  end  of  which  projeded  a  httle  beyond  the  bent  end  of 
the  fheath,  and  had  a  tranfverfe  eye  in  it,  for  the  reception 
of  the  h'gature.  The  inilrument  being  introduced  under 
the  artery,  the  (heath  was  kept  fixed,  while  the  elaftic  wire 
was  pufhed  through  it,  till  the  tranfverfe  eye  had  afoended 
fufficiently  to  let  the  furgeoa  take  hold  of  the  ligature. 
This  being  difengaged  from  the  inftrument,  the  latter  was 
withdrawn.  The  needle  invented  by  Mr.  Watts  appears 
to  us  rather  an  improvement  on  Default's,  inafmuch  as  it 
is  made  to  let  loofe  the  eye  and  ligature  together,  as  foon 
as  they  are  conveyed  far  enough  round  the  artery  ;  a  con- 
trivance likely  to  fave  fome  little  trouble. 

Aneurifmal  needles,  made  on  the  foregoing  principles,  muft 
certainly  afford  great  afliitance  to  any  future  operator  who 
may  attempt  to  tie  the  fubclavian  artery  from  above  the 
clavicle,  as  they  obviate  the  chief  difficultv,  namely,  that 
of  getting  the  ligature  quite  round  the  veflel. 

It  was  this  difficulty  which  baffled  Mr.  Ailley  Cooper 
in  one  attempt  which  was  made  fome  time  fince  m  Guy's 
hofpital.     London  Med.  Rev.  vol.  ii.  p.  300. 

Nothing  is  more  poffible  than  to  miltake  one  of  the  cer* 
vical  nerves  for  the  fubclavian  artery,  in  confequence  of  the 
pulfation  of  this  veffel  being  communicated  to  all  the  adia* 
cent  parts.  We  have  feen  a  miftake  of  this  kind  adually 
made  by  very  fkilful  furgeons. 

Pelletan  prafbfed  on  the  dead  fubje6i  the  following  me* 
thod:  the  head  was  turned  to  the  oppofite  fide,  and  the 
fhoulder  lowered  as  much  as  poffible.  An  incifion  was  theit 
made  along  the  neck,  at  the  back  of  the  ftemo-cleido-mafr 
toideus  mufcle,  fo  as  to  bring  into  view  the  fcaleni  mufcles. 
The  anterior  portion  of  thefe  mufcles  being  divided,  a  tiea* 
ture  was  conveyed  without  difficulty  under  the  fubclavian 
arterv,  with  the  aid  of  an  aneurifmal  needle,  mounted  on  a 
handle,  faid  by  the  French  to  have  been  invented  by  Def- 
champs.  (CUnique  Chir.  torn.  ii.  p.  86.)  With  the  ex- 
ception of  cuttine  the  auiterior  fcalenus,  which  feems  un* 
neceffary,  Mr.  Abernethy  has  demon ilrated  in  his  ledures  a 
fimilar  operation  thefe  many  years  pait. 

That  the  carotid  artery  miorht  become  obliterated,  with* 
out  any  dangerous  effect  on  the  brain,  and  that  an  aneurifm 
of  the  fame  veflel  might  undergo  a  fpontaneous  cure,  was 
lon^  fince  proved  by  the  cafe  related  by  Petit,  who,  on  the 
patient's  deceafe  fome  time  afterwards,  found  the  right  ca« 
rotid  obliterated  from  its  bifurcation,  as  far  as  the  fubcla- 
vian of  the  Came  fide.  But,  befides  this  kind  of  obliteration 
by  a  procefs  of  nature,  modem  experience  has  evinced,  that 
the  carotid  artery  may  be  fuddenly  tied  with  a  ligature,  and 
thus  rendered  impervious,  without  any  pernicious  confe- 
quences  on  the  brain.  In  one  inftanCe,  indeed,  where  Mr. 
Abernethy  was  obliged  to  take  up  the  carotid  artery,  the 
head  feemed  to  be  afi'e6led ;  but  then  the  patient  had  lofl  an 
almofi  fatal  quantity  of  blood ;  and  had  an  immenfe  lacerated 
wound  of  the  neckj  in  confequence  of  being  gored  with  a 
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cow^a  honi.  Perhf^M,  therefore*  it  might  be  more  correA 
to  refer  the  affe^ion  of  the  brain  to  thefe  caufes,  than  to 
the  ligatiUK  on  the  carotid  artery.  We  may  make  fuch  in- 
fdfence  with  tolerable  certainty,  fince  it  hu  now  been  re- 
peatedly proved*  that  tying  this  veiliely  even  in  the  moft 
iudden  manner*  occafions  no  dangerous  confeouences  on  the 
brain.  Hebenftreit  mentions  a  cafe*  which  he  nad  met  with* 
where  the  external  caroQd  was  wounded  in  the  extirpation 
of  a  tumour ;  and  the  patient  would  quickly  have  fallen  a 
vJAim  to  the  haemorrhage*  had  not  the  furgeon  inftantlj 
tied  the  trunk  of  the  artery.  The  operation  fucceedea, 
and  the  patient  lived  many  years  afterwards.  (See  his  tranfl. 
of  B.  Dell's  Surgery*  vol.  v.)  Mr.  B.  Travers*  fur- 
geon to  St.  Thomas's  hofpital*  tied  the  carotid  artery 
m  a  vroman^  who  laboured  under  an  aneurifm  by  anafto- 
mofis  in  the  left  orbit*  caufing  a  protrufion  of  the  eye  from 
its  focket*  and  attended  with  diftra^ling  head»aches.  No 
alteration  in  the  fun^ons  of  the  brain  enfued  ;  no  haemor- 
rhage arofe  on  the  feparation  of  the  ligatures ;  auid  the  con- 
(equence  was  a  ^ure  of  the  tumour  in  the  orbit*  the  violent 
pain  in  the  head,  and  the  exophthalmia.  See  Medico-Chi- 
rurrical  Tranfa£kions*  voL  ii. 

Another  highly  interefting  example*  in  which  an  aneu- 
rifm by  anaftomons  in  the  orbit  was  effeftnally  cured  by  ty- 
ing the  carotid  artery*  is  recorded  by  Mr.  Dalrymple*  fur- 
geoh  at  Norwich.  This  gentleman  performed  the  opera- 
tion on  the  1 2th  of  November,  1812.  The  patient  was  a 
female*  aged  44.  The  protrufion  of  the  eve  was  relieved 
in  proportion  as  the  fwelling  diminiflied.  The  violent  head- 
aches alfo  fubiided ;  but  the  eye-fight  was  irrecoverably  lofl. 
See  Medice-Chirurgical  Tram.  vol.  vi.  p.  iii. 

The  moft  interefting  example*  in  which  the  carotid  was 
tied  for  the  cure  of  an  aneurifm  of  this  veflel*  occurred  in 
Guy's  hofpital.  The  tumour  was  two  inches  and  a  half  in 
diameter*  was  fituated  on  the  left  fide  of  the  neck*  and  was 
accompanied  with  a  fevere  pain  on  the  fame  fide  of  the  head. 
The  fwelling  in  fome  degree  affeAed  the  fpeoch  and  refpira- 
tion,  aind  the  patient  was  troubled  with  occafional  ficknefs* 

S'ddinefs*  and  lofspf  fight.  The  aneurifm  was  juft  below 
e  angle  of  the  jaw.  Mr.  A.  Cooper,  in  the  operation* 
began  an  incifion  oppofite  the  middle  of  the  thyroid  car- 
tilage, carrying  the  wound  from  the  bafe  of  the  tumour  to 
within  an  inch  of  the  clavicle*  on  the  inner  fide  of  the  maf- 
toid  mufcle.  On  raifing  the  margin  of  this  mufcle,  the  omo- 
hyoideus  was  feen  croffing  the  (heath  of  the  veifels*  and  the 
Bervus  defcendens  noni  was  alfo  expofed.  Mr,  A.  Cooper 
next  feparated  the  maftoid  from  the  oAo-hyoideus  mufcle* 
and  the  Jug^ar  vein  became  apparent.  The  vein  being 
drawn  afide*  the  par  vagum  was  feen,  lying  between  that 
vteflel  and  the  carotid  artery,  a  little  on  the  outfide  of  the 
latter.  This  nerve  was  eafily  avoided.  A  blunt  iron  probe 
then  ferved  to  convey  a  double  ligature  under  the  artery*  and 
the  lower  ligature  was  immediately  tied.  Mr.  A.  Cooper 
then  detached  the  artery  from  the  (unrounding  parts,  to  the 
extent  of  an  inch  above  the  lower  ligrature*  and  then 
tightened  the  upper  one.  A  needle  and  thread  were  then 
pafled  through  the  artery  above  the  lower  ligature*  and  be- 
low the  upper  one..  The  intervening  part  of  the  ve(rel  was 
then  divided.  Laiily,  the  wound  was  clofed  with  adhefive 
plafter.  Suffice  it  to  ftate  in  this  work*  that  the  patient  in- 
ftantly  felt  the  violent  pain  in  his  head  removed*  and  fuch 
complaint  never  returned ;  that  the  tumour  immediately  loft 
its  fkrenflr  pulfation*  but  yet  had  an  obfcure  throbbing  $  that 
the  f weUing  ^dually  fubfided ;  and  that  the  patient  at 
length  got  quite  well,  and  returned  to  his  occupation  as  a 
porter.    Medieo-Chir.  Tranf.  vol.  i.  p.  222—333. 


In  the  work  referred  to  below,  Mr.  A.  Cooperbst& 
corded  another  cafe*  where  he  tied  the  carotid  artery ;  \»t 
the  aneurifm  being  too  far  advanced*  and  an  abficeOi  anfiag, 
the  patient  died  from  the  preffure  produced  on  the  tboat. 
M.  Bnrckhardt*  of  Stockholm*  is  alfo  ftated  to  have  ope- 
rated for  a  carotid  aneurifm  ;  but  the  refult  wasBOtkooin. 
Mr.  Cline  has  likewife  taken  up  the  carotid  artery  for  an 
aneurifm*  which  feems  to  have  been  attended  with  nopro. 
mifing  circumftances :  the  patient  died  in  about  three  diyi 
after  the  operation.     London  Med.  Rev.  vol.  ii.  p.  96. 

Another  fuccefsful  inftance*  in  which  the  carotid  was  tied 
for  the  cure  of  an  anuerif m,  is  related  in  a  work,  to  vlnck 
we  always  have  the  greateft  pleafure  in  referring.  &t 
Hodgfon*s  Treatife  on  the  Difeafes  of  Arteries,  p.  329. 

In  order  to  get  at  the  carotid  artery,  Mr.  Abemethj  ha 
recommended  making  an  incifion  on  that  fide  of  it  next  tk 
trachea,  where  no  important  parts  can  be  injured,  asd  then 
to  pafs  a  finger  under  the  vell'el.  The  par  vagum  moft  be 
carefully  excluded  from  'the  ligature ;  for  tying  it  would 
be  a  fatal  blunder.  See  Firft  Lines  of  the  Pra£tice  of 
Surgery,  by  Samuel  Cooper*  edit.  3. 

We  eould  mention  many  other  examples  in  which  the 
carotid  artery  iias  been  fuccefsfully  tied ;  but  the  fafetjaod 
propHety  of  the  operation  are  now  fo  generally  known  and 
acknowledged,  that  more  fafts  of  the  fame  kind  appev 
fuperfiuous.  Indeed*  fo  little  are  furgeons  nowafrvdof 
the  illeffe6ks  upon  the  brain,  that  the  carotid  artery  iai 
lately  been  tied  merely  for  the  purpofe  of  enabling  the 
operator.to  take  away  a  large  tumour*  including  the  whole 
of  the  parotid  gland,  from  the  fide  of  the  neck,  without 
rifk  of  hemorrhage.  This  mode  of  proceeding  was  adopted 
by  Mr.  Goodlad,  furgeon  at  Bury*  in  Laocafhire.  Set 
Medico-Chir.  Tranf.  vol.  vii.  p.  112. 

We  (hall  conclude  with  fome  interefting  particolan,  n> 
lative  to  another  new  operation  in  furgery ;  we  mean  tbt 
of  tying  the  internal  iliac  artery. 

The  gluteal  artery  is  large ;  from  its  fituation,  liable  to 
wounds ;  from  its  fize,  fubjed  to  aneurifm.  Dr.  Jeffnft 
of  Glafgow,  was  confulted  in  a  cafe  where  the  glntai 
artery  had  been  wounded.  He  urged  the  propriety  of  ty* 
ing  the  vcffel  where  it  had  been  injured.  This  (enfible  id- 
vice  was  at  firft  rejeded,  and  when  the  friends  at  hft  cos- 
fented*  the  operation  was  too  late*  as  while  preparation  nj 
making  for  it*  the  tumour  burft*  and  the  patient  eipiied 
in  a  few  moments. 

Mr.  John  Bell*  however*  had  a  cafe,  in  which  be  tied 
the  glutaeal  artery*  which  had  been  wounded,  and  the  ps* 
tient  vTas  faved. 

Mr.  Stevens,  furgeon  in  SanU  Cruz,  the  gentleman  wj 
has  proved  the  praaicablenefs  of  putting  a  ligature  rouK 
the  mtemal  iliac  artery,  informs  us,  that  **  one  of  thtfi» 
furgeons  in  London  had  a  patient  with  gluteal  aneonfo* 
The  tumour  was  large,  allowed  to  burft*  and  the  perW 
bled  to  death. 

"  I  fincerely  truft,  that  the  following  cafe  may  be  i» 
means  of  preventing  fuch  an  occurrence  in  future. 

**  Maila*  a  negro-woman  firom  the  Bambara  coontry, » 
Africa*  was  imported  as  a  flave  into  the  Wefl  Indies  ibik 
year  1790^  .  She  was  purchafed  for  the  eftate  EnWd 
Green ;  now  the  property  of  the  heirs  of  P.  Ferral,  etj- 
I  faw  her  firft  in  the  beginning  of  December*  i8n.  S* 
had  a  tumour  on  the  left  hip,  over  the  fciatic  notch,  i^ 
was  nearly  as  large  as  a  child's  head*  and  pulfatioff  ^ 
fbrongly.  She  could  align  no  caufe  for  the  difeaie«  » 
•had  commenced  about  nine  months  befpre*  with  flight  P^ 
in  the  patt*  and  had  gradually  iacrealed  to  its  prtfent  s>^ 
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She  WIS  Aow  much  reduced,  in  great  mifeiyt  and  readv  to 
fubmit  to  any  operation.''     See  Medico-Chir.  Tranf.  vol.  ▼• 

After  a  few  other  particulars,  Mr.  Stevens. noticet,  that 
he  had  tied  the  internal  iliac  on  the  dead  body,  and  that  he 
believed  it  might  be  done  with  fafety  on  the  living. 

The  following  is  fome  account  of  this  operation,  at  prac* 
tifed  upon  the  above  negro- wdman. 

«*  On  the  27th  of  December,  181  a,"  fays  Mr,  Stevens, 
«  I  tied  the  artery  in  the  prefence  of  Dr.  Lang,  Dr.  Van 
Brackle,  Mr.  Nelthropp,  and  Mr.  Ford,  the  manager  of 
the  eltate. 

<<  An  incifion,.  about  five  inches  in  length,  was  made  on 
the  left  fide,  in  the  lower  and  lateral  part  of  the  abdomen, 
j^arallel  with  the  epigafbic  artery,  and  nearly  half  an  inch 
on  the  outer  fide  01  it.  The  ucin,  the  fuperficial  fafcia, 
and  the  three  thin  abdominal  mufcles,  were  fucceffively 
divided ;  the  peritoneum  was  feparated  from  its  loofe  con- 
nexion with  the  iliacus  intemus  and  pfoas  magnus ;  it  was 
then  turned  almoft  diredly  inwards,  in  a  dire^on,  from 
the  anterior  fuperior  fpinous  procefs  of  the  ilium,  to  the 
divifion  of  the  common  ihac  artery.  In  the  cavity,  which 
I  had  now  made,  I  felt  for  the  internal  iliac,  infinuated  the 
point  of  my  fore-finger  behind  it,  and  then  prefFed  the 
artery  betwixt  my  finger  and  thumb.  Dr.  Lang  now  felt 
the  aneurifm  behind ;  the  pulfation  had  entirely  ceafed,  and 
the  tumour  was  difappeanng.  I  examined  the  veffel  in  the 
pelvis ;  it  was  healthy,  and  free  from  its  neighbouring 
connexions.  I  then  paffed  a  ligature  behind  the  artery, 
and  tied  it  about  half  an  inch  from  its  origin.  The  tumour 
difappeared  almoft  immediately  after  the  operation,  and  the 
wound  healed  kindly.  About  the  end  of  the  third  week 
the  ligature  came  away,  and  in  fix  weeks  the  woman  was 
perfcAly  weU.'* 

This  is  the  firft  example  in  which  the  internal  iliac  has 
been  tied.  The  operation  was  not  attended  with  much 
difficulty  nor  pain,  and  not  an  ounce  of  blood  was  loft. 

Mr.  Stevens  had  no  difficulty  in  avoiding  the  ureter, 
which,  when  the  peritoneum  was  turned  inwards,  followed 
it.  Had  it  remained  ever  the  artery,  Mr.  Stevens  fays 
that  he  could  eafily  have  turned  it  afide  with  his  finger. 
See  a  particular  hiftory  of  this  cafe  in  Medico-Chir.  Tranf. 
▼oL  V.  p.  422,  &c. 

SURGOOJA,  in  Gecgrabhy^  a  circar  of  Hindooftan,  in 
the  country  of  Allahabad,  utuated  W.  of  Bahar. — Alfo,  a 
town  and  capital  of  this  circar,  in  the  country  of  Orifla ; 
180  miles  S.S.W.  of  Patna.    N.  lat.  23^  G.     £.  k>ng. 

SURGOOL,  a  town  of  Hindooftan,  in  Vifiapour  ;  20 
miles  S.S.E.  of  Merritch. 

SURGURRA,  a  town  of  Hindooftan,  in  the  circar  of 
Sumbulpour  ;  7  miles  N.  W.  of  Sumbulpour. 

SURGUT,  a  town  of  Ruflia,  in  the  government  of  To- 
t>olfk,  on  the  Oby,  built  in  the  year  1503  :  furrounded  with 
palifades;  at  which  place  the  Oltiaks  who  live  in  this 
country  pay  tribute.  The  adjacent  country  abounds  with 
fables ;  black,  white,  and  red  foxes,  and  fine  grey  furs  ;  and 
lias  plenty  of  excellent  fifh,  but  produces  no  com.  The 
unhabitants  of  this  town  have  the  nick-name  of  Griwiie,  be- 
eaufe  moft  of  them  are  obferved  to  fquint ;  284  miles  N.N.E. 
of  Tobolfk.     N.  lat.  61*^  22'.     E.  long.  73**  14'. 

SURGY,  a  town  of  France,  in  the  department  of  the 
Kievre ;  3  miles  N.  of  Clamecy. 

SURIAGO.     See  Suliago. 

SURJAJEPOUR,  a  town  in  Hindooftan,  in  Oude$ 
S4  miles  S.W.  of  Gooracpour. 

SURIANA,  in  Boianjt  naaoed  m  honoor  of  Jofeph 
Vox.  XXXIV. 
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Donat  Surian,  a  celebrated  phyfician  and  bottuft  at  Mar* 
feilles,  who  accompanied  Plumier  in  his  travels  to  America* 
— Plum*  Nov.  Gen.  37.  Jacq.  Amer.  140.  Linn.  Gen? 
230.  Schreb.  310.  Willd.  Sp.  PI.  v.  2.  771..  Mart. 
Mill.  Did.  V.  4.  Jufl*.  339.  Swartz  Obf.  185.  La- 
marck Did.  V.  7.  522.  liluftr.  t.  389. — Clafs  and  order, 
Decandria  Peni^gyma*  Nat.  Ord.  SucadentSf  Linn.  Ro* 
faum^i  Jufl*. 

Gen.  Ch.  Cat*  Perianth  inferior,  permanent,  of  five» 
lanceolate,  pointed  leaves.  Cor*  Petals  five,  obovate, 
spreading,  the  length  of  the  calyx.  Stam*  Filaments  ten* 
(ometimes  only  five,  thread-fliaped,  (horter  than  the  corolla  ; 
anthers  fimple.  Ptfi.  Germens  five,  fuperior,  roundiih  ; 
ftyles  folttary,  thread-fliaped,  eredi,  as  long  as  the  ftamens» 
fpringing  from  the  fides,  not  the  tips,  of  the  germens,  ftig- 
mas  obtufe.     Perie,  none.     Sudi  five,  roundim. 

EfT.  Ch.  Calyx  of  five  leaves.  Petals  five.  Styles  in* 
ferted  at  the  fides  of  the  germens.     Seeds  five,  naked. 

I.  S.  mariiima.  Maritune  Suriana.  Linn:  Sp.  PI.  62^ 
Plum.  t.  40.  (Arbor  americana,  falicis  folio,  frondola 
bermudienfis ;  Pluk.  Aim.  44.  t'.  241.  f.  5.) — ^Native  of  the 
fea-coaft  in  South  America  and  the  Weft  Indies.— -i^oaf  pe- 
renniaL  Stan  flirubby,  fire  or  fix  feet  high.  Brantbes 
ere6^,  fubdivided,  round,  rough,  glaucous,  downy.  Leaves 
on  ftiort  ftalks,  cluftered  at  the  fummits  of  the  branches* 
wedge-fliaped,  obtufe,  thickifli,  downy,  or  fomewhat  vil- 
lous, pale  green.  Flowers  fmall,  yellow,  generally  from 
three  to  five,  on  a  terminal,  axillary j^iitf,  which  is  (horter 
than  the  leaves. 

SURIGUR,  in  Geography^  a  town  of  Hindooftan,  in 
Bahar  ;  28  miles  W.N. W.  of  Rotafgur. 

SURINAM,  a  province  of  DuUb  Gmmuh  (which  fee,^ 
deriving  its  name  from  that  of  a  river,  on  which  the  capi- 
tal, Paramaribo,  is  fituated.  It  is  bounded  on  the  N.  hj 
the  Atlantic,  on  the  E.  by  the  river  Marawina  or  Maroni, 
on  the  S.  by  a  country  of  Indians,  and  part  of  French 
Guiana,  and  on  the  W.  by  the  river  Corentyn  ;  about  150 
miles  from  E.  to  W.,  and  60  from  N.  to  S.  The  princi* 
pal  rivers  that  belong  to  this  fettlement  are  the  Surinam,  the 
Corentyn,  the  Efquivo  or  EiTequibo,  which  at  its  mouth 
receives  the  Demerara,  Berbice  or  Berbiz,  giving  name  to 
a  colony,  the  capital  of  which  is  Amfterdsun,  the  Comme- 
wina,  and  the  Maroni.  The  banks  of  creeks  or  rivulets 
that  difcharge  themfelves  into  fome  of  thefe  rivers  are  inha« 
bited  by  Europeans,  and  cultivated  with  fugar,  cocoa,  coffiee, 
cotton,  and  indigo  plantations,  which  prefent  a  very  de« 
lightful  profpeft  to  the  water-paflengers.  Captain  Sted« 
man  fays,  that  the  province  of  Surinam  has  from  fix  to 
eight  hundred  plantations  of  this  kind,  which  produce  an- 
nually to  the  value  of  more  than  a  million  fterling.  He 
computes  the  number  of  flavesat  75,000,  the  annual  fupply 
being  2500.  The  heats  in  this  colony  are  tempered  by 
breezes  from  the  fea,  and  are  thus  rendered  more  tolerable 
than  thofe  of  Guinea,  fituated  like  Guiana  in  the  torrid 
zone.  The  foil  is,  in  general,  very  fertile  ;  and  all  the  ap- 
pearances of  fertility  may  be  afcribed,  not  only  to  the  rains 
and  warmth  of  this  climate,  but  alfo  to  the  low  and  marfliy 
fituation  of  the  country,  wh^ch  prevents  the  intenfe  heats 
from  deftroying  vegetation,  and  to  the  extreme  richnefs  of 
the  foil,  particularly  in  thofe  parU  that  are  cultivated  by 
European  induftry.  Such  fituations,  however,  are  by  no 
means  favourable  to  health.  The  uncultivated  parts  are  co- 
vered with  immenfe  fprefts,  rocks,  and  mountains :  fome  of 
the  latter  enriched  witb  a  jpneat  variety  of  mineral  fubftances  ; 
and  the  whole  country  is  mterfefted  by  very  deep  marihes  or 
fwamps,  and  by  extenfive  heaths  or  iavannas.  The  ftream 
akwg  the  ooaft  flows  continually  towards  the  N.W.f  and 
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the  whole  ftiore  is  rendered  almoll  inacceffible,  from  its  being 
eovered  with  dangerous  banks^  quickfandi,  bogs,  and 
rocks,  with  prodigious  bufhesy  and  a  large  quantity  of 
bruOi-wood,  which  are  fo  clofely  interwoven  as  to  be  impene- 
trable. That  part  of  Terra  Firma  which  is  called  Guiana^ 
or  "  the  Wild  Coaft/'  and  in  which  lies  the  coUny  of  Su- 
rinam) is  faid  by  fome  to  have  been  firft  found  out  by  the 
jttftly  celebrated  Chriftopher  Columbus^  in  the  year  14989 
when  he  was  fent  home  in  chains  ;  though  others  contend, 
that  it  was  not  difcovered  till  the  year  15049  by  Vafco 
Unes,  a  Spaniard.  In  1 579,  it  was  vifited  by  fir  Walter 
Raleigh)  under  queen  Elizabeth,  who  alfo  failed  up  the 
river  Oroonoko  above  600  miles,  in  fearch  of  the  fuppofed 
£1  Dorado,  and  in  hopes  of  difcovering  the  gold  mines,  of 
which  he  had  the  moil  lively  ex pe6lation8,  from  famples  of 
a  marcafite,  which  the  Spaniards  call  maJre  de  oro.  In  the 
year  1634,  a  Capt.  Marflial,  and  about  fixty  Engliih,  were 
difcovered  in  Surinam,  employed  in  planting  tobacco,  ac- 
cording to  the  relation  of  David  Piteafe  de  Vries,  a  Dutch- 
man, who  converfed  with  them  upon  the  fpot.  In  1640, 
Surinam  was  inhabited  by  the  French,  who  were  obliged  to 
leave  it  foon  after,  on  account  of  the  frequent  invafions 
which  they  juftly  fuffered  from  the  Caribbean  Indians,  for 
having,  like  then:  neighbours  the  Spaniards,  treated  them 
with  the  moft  barbarous  cruelties.  In  the  year  1650,  this 
colony  being  vacant,  Francis  lord  Willoughby  of  Parham, 
by  king  Charlet)  II.'s  permiffion,  fent  thither  one  vefi'el, 
equipped  by  himfelf,  to  take  poiTeflion  of  it,  in  the  name  of 
his  royal  mafter ;  a  Uttle  after  which  he  dif patched  three 
Tcflels  more,  one  of  them  carrying  twenty  guns.  All  thefe 
were  well  received  by  the  Indians  or  inhabitants  of  the 
country,  with  whom  they  entered  into  friendly  treaties,  and 
a  kind  of  negociation.  In  the  year  1662,  the  colony  of  Su- 
rinam was  granted  by  charter  of  Charles  II.  to  Francis 
lord  Willoughby,  and  at  that  lord's  defire,  to  be  divided 
with  Laurence  Hyde,  fecond  fon  of  Edward,  earl  of  Cla- 
rendon, for  them  and  their  defcendanta  for  ever.  In  the 
year  1665,  Surinam  was  fuccefsfuUy  cultivated,  moflly  by 
planting  tobacco.  They  had  alfo  raifed  above  forty  fine 
fugar  plantations,  and  ere^led  a  (bong  fortrefs  of  hewn  ilone 
for  their  defence.  It  is  proper,  however,  to  remark,  that 
fome  fuppofe  thefe  improvements  were  effefted  by  the  Por- 
tuguefe,  though  at  what  period  is  uncertain  ;  while  the 
French  ftrenuoufly  difpute  the  point,  and  infift  that  they 
were  the  work  of  Monfieur  Ponfert  de  Bretigny,  when 
France  had  pofleifion  of  that  country.  However  this  may 
be,  the  fortrefs  is  fituated  about  16  or  18  miles  from  the 
mouth  of  the  river  Surinam ;  and  thefe  induftrious  fettlers 
found  themfelves  perfeAly  happy  in  a  fmall  town  which 
they  had  built  under  the  walls.  Their  felicity  was  not  of 
long  duration  ;  for  in  the  wars  between  Charles  II.  and  the 
United  Provinces,  the  Dutch,  having  been  driven,  in  1661, 
from  the  Brazils  by  the  Portuguefe,  took  the  colony  of  Su- 
rinam  from  the  Englifh,  in  1667,  under  the  command  of  a 
captain  Abraham  Criuvon,  who  was  difpatched  for  that 
purpofe  with  three  (hips  of  war  and  300  marines.  The 
Engli(h  commander,  William  Biam,  loft  the  fettlement  of 
Surinam  by  furprife,  when  above  600  of  the  beft  men  in  ihe 
colony  were  at  work  on  the  fugar  plantations.  This  negledl 
appears  from  the  trifling  lofs  of  the  Dutch,  who  in  (lorming 
the  citadel  had  but  one  man  killed.  They  immediately 
planted  the  prince  of  Orange's  flag  on  the  ramparts,  and 
gave  now  to  this  fortrefs  the  name  of  Zelandia,  and  that  of 
Middleburgh  to  the  town  of  Paramaribo,  after  making 
the  inhabitants,  among  other  contributions,  pay  100,000 
pounds  weight  of  fugar,  and  fending  a  number  of  them  to 
the  ifland  of  Tobago.     This  event  took  place  in  February, 
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and  in  July  following  the  peace  was  concluded  at  Bredar 
but  molt  unluckily  for  the  new  poiTeirorsof  SunBam,itwtt 
concluded  unknown  to  the  Engli(h  commodore,  fir  Job 
Harman,  whoy  in  October  of  the  lame  year,  having  firft  takes 
Cayenne  from  the  French,  entered  the  river  with  a  ftroor 
fleet  of  feven  (hips  of  war,  two  bomb-ketches,  &c.  and  re> 
took  the  colony  from  the  Dutch,  killing  on  this  occa&n 
above  fifty  of  their  men,  and  deftroying  nine  pieces  of  canooi 
in  fort  Zelandia.     The  new  inhabitants  were  now  in  their 
turn  laid  under  contribution,  and  the  Dutch  garrifoa  were 
tranfported  to  the  ifland  of  Barbadoes.     At  the  difcofery 
in  Surinam  that  the  peace  had  been  concluded  between  tlie 
contending  powers,  before  commodore  Harman  retonk  tbe 
colony  from  the  Dutch,  conflderable  tumult  and  diforder 
took  place  among  the  inhabitants,  who  knew  not  whon 
they  ought  to  acknowledge  as  their  lawful  foverrign.   At 
length,  by  an  order  of  king  Charles^  the  fettlement  was 
ce(kd  to  the  Dutch  in  1669,  when  1200  of  the  old  isbi- 
bitants,  £ngh(h  and  Negroes  together,  left  it,  and  went  to 
fettle  on  the  ifland  of  Jamaica.     At  the  dole  of  the  foc- 
ceeding  war,  it  was  agreed  by  the  treaty  of  Weftminfter, 
that  Surinam  (hould  be  the  property  of  the  Dutch  forever, 
in  exchange  for  the  province  of  New  York,  which  accord- 
ingly took  place  in  the  year  1674.     In  I799>  Surioam  vis 
taken  by  the  Briti(h.     The  principal   animals  of  prey  st 
tigers;  apes  are  abundant,  as  likewife  parrots,  fcorpioDi, 
a  great  variety  of  infe€ts,  and  ferpents  of  an  amazing  fize. 
The  rivers  abound  with  alligators,  auid  in  the  Suriflam  is 
found  that  wonderful  fifli  the  eledrical  eel.     Paramaribo  i» 
the  chief  town.     N.  lat.  4°  45'  to  6^     W.  long.  53°  40' to 
56^  2  J'. 

Surinam,  a  river  of  South  America,  which  rifes  is  i 
ridge  of  mountains  in  the  country  of  Guiana,  and  after  1 
winding  courfe  of  about  150  miles,  from  S.  t«  N.,  falk 
into  the  Atlantic  ocean,  in  N.  lat.  6*^  25'.  W.  long.  55* 
40'.  It  hds  fand-banks  at  its  mouth,  over  which  there  m 
about  three  fathoms  water  in  high  tides  But  above  theie 
banks  the  water  is  much  deeper,  and  the  river  navigable  far 
large  vefiels,  above  ninety  miles  up  the  country.  At  tie 
capital  this  river  is  about  a  mile  in  breadth* 

SURINGIA,  a  fea.port  of  Japan,  in  the  ifland  of  M- 
phon,  and  capital  of  a  province  of  the  fame  name;  170 
miles  £.  of  Meaco. 

SURITA,  Jerome,  in  Biography^  a  learned  Spaniard, 
was  born  of  a  noble  family  at  Saragofla,  in  15 139  ^^ 
came  fecretary  to  the  inquifition,  a  circamflance  which  b 
lamented  by  Thuanus.  His  principal  performance  was  a 
"  Hiftory  of  Arragon  to  the  Death  of  Ferdinand  the  Ci- 
tholic,"  in  7  vols,  fol.  He  alfo  wrote  valuable  notes  up® 
the  Itinerary  of  Antoninus,  and  upon  Cxfar  and  CUudios. 
He  died  at  Saragofla  in  1580. 

SURKAW,  in  Geography^  a  town  of  Pomerdia,  « 
the  Rodaun  ;  9  miles  S.S.W.  of  Dantzick. 

SURKEES,  a  town  of  Hindooftan,  in  Guzcratj? 
miles  W.S.W.  of  Amedabad. 

SURKUK,  a  town  of  Afiatic  Turkey,  in  Natoha;! 
miles  N.  of  Cadamena. 

SURMA,  a  town  of  Perfia,  in  the  province  of  Farft 
tan  ;  32  miles  N.  of  Schiras. — Alfo,  a  town  of  Pcriiai  » 
Chuflltan  ;  50  miles  S.E.  of  Jezdkail. 

SURMOUNTED,  in  Heraldry,  is  when  one  figo«» 
laid  over  another.     As  the  pile  furmounted  of  a  che^toa. 

SURMULLET,  in  Ichthyology ,  a  name  ufed  both  by  the 

French  and  Englifti,  for  the  mtdlus  majors  a  fifli  of  the  cucolsi 

kind,  and  in  the  Linnsean  fyltem  the  mullus  cirris  gtta^ 

&c.  in  many  things  refembling  the  mullus  barbatus,  or  rub^i 

but  difiPering  firom  it,  in  that  it  is  twice  aa  big,  being  oft^ 
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taught  of  twelve  or  fourteen  inches  in  length.  Its  fins  alfo 
«re  yellowifhy  and  have  a  flight  blufh  of  red,  mixed  with 
that  colour.  Its  fcales  are  large  and  broad,  and  thick,  and 
are  more  firmly  joined  to  the  flefh.  It  has  alfo  three  or  four 
ftraight  yeliow^  lines,  running  parallel  with  one  another  down 
its  ndes.  It  is  cau?ht  in  the  Mediterranean,  and  in  the 
Britifli  feas,  efpecially  on  the  coaft  of  Cornwall,  and  is 
every  where  efteemed  a  very  debcate  fi(h.     Ray. 

Mr.  Pennant  calls  this  Ipecies  of  muUus  the  ftriped  fur- 
mullet,  but  he  exprefles  a  doubt  whether  this  is  not  a  variety, 
as  Gronovius  apprehends,,  of  the  red  furmullet,  or  muUut 
harhatut.  This  laii,  he  obferves,  was  highly  efteemed  by 
the  Romans,  and  bore  a  very  high  price.  They  prefented 
it  alive  to  their  guefts  in  a  glafs  veilel,  that  they  might  ob- 
ferve  the  beautiful  changes  of  its  evanefcent  colours  during 
its  expiration.  Plin.  K  ix.  c.  17.  See  Hor.  Sat.  lib.  ii. 
fe£l.  1.  33.  and  Juvenal,  fat.  iv.     See  Mullus. 

SURNAME,  or  Sirname,  a  name  added  to  the  proper 
or  baptifmal  name,  to  denominate  the  perfon  of  fuch  a  fa- 
mily. They  were  the  Romans  who  firft  introduced  the  ufe 
of  hereditary  names,  and  that  on  occafion  of  their  league 
with  the  Sabines ;  for  the  confirmation  of  which  it  was 
surreed,  that  the  Romans  (hould  prefix  Sabine  names,  and 
the  Sabines,  Roman  names,  to  their  own. 

Thefe  new  names  became  family  names,  or  fumames,  and 
the  old  ones  continued  perfonal  names.  The  former  they 
called  eognuninai  and  gauUitia  namina  ;  and  the  latter  fr^nO' 
wuna.     Sec  Name. 

When  the  former  came  to  be  ufed  among  the  French  and 
£nflrli(h,  they  were  called  fumames,  or  umames,  not  be- 
cauTe  they  are  the  names  of  the  fire,  or  father ;  but,  ac- 
cording to  Camden,  becaufe  they  are  fuperadded  to  the 
perfonal  name ;   or,  rather,  with  Du-Cange,  becaufe  at 
sirft  this  family  name  was  written  over   (Sur)  the  other 
Bame,  thus: 
de  Bourbon 
Louis. 
In  lieu  of  fumames,  the  Hebrews,  to  keep  up  the  me- 
mory of  their  tribes,  ufe  the  name  of  their  father,  with  the 
addition   of  Ben^    fon ;    as  Melcbi  Ben  jiddi^  AdS  Ben 
Cofiuny  &c.;  fo  the  Greek  Ixa^o;  rv  .^tJaXv  $  Icarus,  the 
fon  of  Dsedalus  :  Dsedalus,  the  fon  of  Eupalmus,  &c. 
*    So  alfo  the  ancient  Saxons,  Ceonred^  CeoIwaUingt  Ce§!- 
m>ald  Cuthing ;  that  is,  Ceonred,  fon  of  Ceolwald,  fon  of 
Cuth ;  and  m  the  fame  fenfe,  the  Welfh  ufe  at  for  mah^ 
fon  ;  as  etp  Owen^  Owen  at  Harrjy  Harry  at  Rhys  ;  and 
the  Iriih,  Macj  as  Donald  Mac  Nealy  Neal  Mac  Cen^  &c.; 
jmd  the  old  Normans,  /i/s,,  as  John  Fit%  Rohertf  Robert 
Fitvi  Ralphs  &c. 

Scaliger  adds,  that  the  Arabs  ufed  their  fathers*  name  or 
furname,  without  their  perfonal  name ;  as,  jiven^Pace^ 
^ven-Zoar,  Ice.  q,  d.  fon  of  Pace,  fon  of  Zoar,  dec.  As, 
if  Pace  had  a  fon  at  his  circumcifion  called  Hah,  he  would 
be  called  Aven-PacCi  concealing  Haly  ;  but  his  fon,  how- 
erer  he  were  named,  would  be  called  Aven^Haly^  &c. 

The  Romans,  in  time,  multiplied  their  fumames  :  be- 
fides  the  general  name  of  the  race^  or  family,  called  genti" 
Utium,  they  took  a  particular  one,  to  diftsnguifh  the  branch 
of  the  family,  called  alfo  cognomen  ;  and  (bmetimes  a  third, 
on  account  of  fome  perfonsu  dittin^lion ;  as  that  of  Afri- 
gamtst  by  Scipio  ;  of  Torfuatus^  by  Manlius. 

Thefe  three  different  kinds  of  fumames  had  alfo  their  dif- 
Jferent  names*  vis.  nomtm^  cognomen^  and  agn&men  •*  but  thefe 
Jatt  were  not  hereditary ;  being,  in  effect,  a  kind  of  fobri- 
^uets,  or  nicL-names»  if  that  word  be  indifferent  with  re» 
fycA  to  good  and  evil.     See  the  fubje^  of  the  Roman 


■atnes  and  fumames  accurately  treated  of  by  Spanheim,  De 
Przft.  and  Ufu  Numifm.  Diff.  10. 

In  thefe,  too,  they  have  been  imitated  by  later  times : 
thus,  in  our  Englifh  Hiftory,  we  find  that  Edgar  was 
called  the  Peaceable;  Ethelred  the  Unready;  Edmund, 
Ironfide;  Harold,  Harefoot ;  William,  the  Bafiard ; 
Henry  I.  Beauclerk  ;  John,  Lackland^  &c. — But  as  thefe 
names  were  never  borne  by  the  fons,  Camden,  and  others, 
think  it  ft  range,  that  Plantagenet  (hould  be  accounted  the 
furname  of  the  royal  family  of  England  till  Henry  VII.;  or 
Tydwy  or  Tudor ^  that  from  Henry  VI I.  to  king  James  1. 5 
or  that  of  Steward^  or  Stuart,  from  king  James  I.  to  king 
George  I.;  or  that  FaloU  /hould  be  efteemed  the  furname  of 
the  late  family  of  French  kings  ;  or  Bourbon  of  the  prefent ; 
or  Oldenburg  of  the  kings  of  Denmark ;  or  Haffiurg  of 
the  emperors. 

Du  Chefne  obferves,  that  furnames  were  unknown  in 
France  before  the  year  987,  when  the  lords  began  to  affume 
the  names  of  their  demefnes. — Camden  relates,  that  they 
were  firft  taken  up  in  England,  a  little  before  the  Conqueft, 
under  king  Edward  the  Confeffor ;  but  he  adds,  they  were 
never  fully  eftabliflied  among  the  common  people,  till  the 
time  of  Edward  IL;  till  then  they  varied  with  the  father's 
name :  if  the  father,  e.  gr,  was  ouled  Richard^  or  Roger, 
the  fon  was  called  R'uhardfon,  or  Roger/on ;  but  from  that 
time  they  were  fettled,  fome  fay,  by  a6l  of  parliament* 

The  oldeft  furnames  are  thofe  we  find  in  Domefdaj  Book» 
moft of  them  taken  from  places,  with  the  addition  ot  de:  as 
Godefridus  de  Mannevilla,  Walterus  de  Vernon,  Robert 
de  Oyly,  &c.  Others  from  their  fathers,  with^/nr/,  as 
Guilelmus^iitf  Ofbemi  ;  others  from  their  offices,  as  Eudo 
Dapifer,  Guilelmus  Camerariut,  Giflebertus  Cocu^,  &c. 
But  the  inferior  people  are  noted,  fimply,  by  their  Chrif- 
tian  names  ;  ^4thout  any  furnames  at  all. 

In  Sweden,  till  the  year  15149  nobody  ever  took  fur- 
names; and  the  common  people  there  have  none  to  this 
day,  n«r  have  even  the  native  Irifti,  Poles,  and  Bohemians, 
&c. — It  is  very  late  that  the  Welfh  have  had  any ;  and 
thofe  they  have  are  generally  only  formed  by  leaving  out  the 
a  in  apf  and  annexing  the/  to  their  father's  name  ;  as  in  lieu 
of  Evan  ap  Rice,  they  now  fay  Evan  Price;  for  ap  Howel, 
Powel,  &c.  Du  Tillet  maintains,  that  all  furnames  were 
originally  given  by  way  of  fobriquets,  or  nick-names  ;  and 
lidds,  that  they  are  all  fignificant  and  intelligible  to  thofe 
who  underftand  the  ancient  dialedls  of  the  feveral  countries. 
The  greateft  part  of  our  furnames,  and  thofe  of  the  greateft 
account,  Camden  (hews,  are  local,  and  borrowed  from  the 
places  in  Normandy,  &c.  where  the  refpe6iive  perfona  who 
came  over  with  the  Conqueror,  and  firft  bore  them,  had 
their  poffeflions,  or  their  births  :  fuch  as  Mortimer,  Warren, 
AUngny,  Piercy,  Devereux^  Taniervil,  Nevii,  Tracy^  Mont* 
fort,  &c.  He  adds  that  there  is  not  a  village  in  Normandy 
but  g^ves  name  to  fome  family  in  England. — Others  were 
taken  from  places  in  England,  as  AJlon,  Sutton,  JVot- 
ton,  &c. 

The  Saxon  common  people  generally  took  their  father's 
or  their  mother's  Chriftian  name,  with  the  addition  of  fon  : 
though  many  were  fumamed  from  their  trade,  as  Smith, 
Carpenter,  Taylor,  Weaver,  Fuller,  8cc,  ;  others  from  their 
offices,  as  Porter,  Shepherd,  Carter,  Cook,  Butler,  &c.; 
others  from  their  complexions,  as  Fairfax,  i,  e.  fair  hair ; 
Blunt  or  Blond,  i.  e.  flaxen  or  yellow  ;  others  from 
birds,  as  Wren,  Finch,  &c. ;  others  from  beafts,  as  Lamb, 
Hare,  Hart,  &c. ;  others  from  the  winds ;  others  froos 
faints,  &c. 

SURO,  in  Ichthyology^  ^  name  given  by  fooM  to  a  fifli  of 
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^  the  cucuIuB  kind,  much  refemUing  the  Biickarel  in  taftc 

and  in  ftiape,  and  more  nfually  known  by  the  nanae  of  the 

SUROORPOUR,  in  Geography,  a  town  of  Hindoo- 
ftan,  in  Oude  ;  40  miles  S.E.  of  Fyzabad. 

SUROW,  a  town  of  Hindooftan,  in  OriiTa;  20  mUea 

S.S. W.  of  Balafofe.  .,       o      r 

SUROWNA,    a  town   of    Bengal;    23   milea   S.  of 

Ghidore. 

SUROY,  or  Soros,  an  ifland  in  the  North  lea,  on  the 
coaft  of  Norway ;  44  miles  long,  and  8  broad.  N.  lat. 
70°  34'.     E.  long.  22°  14'. 

SURPLICE,  the  habit  of  the  oficiating  clergy  in  the 
church  of  England.  By  Can.  58.  every  minifter  faying  the 
public  prayers,  or  adminiftering  the  facramcnt  or  other  rites 
of  the  church,  (hall  wear  a  decent  and  comely  furplice  with 
ileeires,  to  be  provided  at  the  charge  of  the  parifh.  But  by 
I  Eliz.  c.  2.  and  13  &  14  Car.  II.  the  garb  prefcribed  by 
aft  of  parliament,  in  the  fecond  year  of  king  Edward  VI., 
is  enjoined  ;  and  this  requires  that  in  the  faying  or  fingin jr  of 
matins  and  even  fong,  baptizing  and  burying,  the  mimllcr 
in  parifti  churches  and  chapels  ihall  ufe  a  furplice.  And  in 
adl  cathedral  churches  and  colleges,  the  archdeacon,  dean, 
provolls,  matters,  prebendaries,  and  fellows,  being  gra- 
duates,  may  ufe  in  the  choir,  befides  their  furplices,  fuch 
hoods  as  pertain  to  their  feveral  degrees.  But  in  all  other 
places,  every  minifter  (hall  be  at  liberty  to  ufe  any  furplice  or 
not.  And  hence  in  marryjpg,  churching  of  women,  and 
other  offices,  not  fpecified  in  this  rubric,  and  even  in  the  ad- 
miniftration  of  the  holy  communion,  it  fecms  that  the  fur- 
plice is  not  neceffary.  Indeed,  for  the  holy  communion,  the 
rubric  appoints  a  white  ALB  plain,  which  differs  from 
the   furplice  in   being   clofe-fleeved,    with  a  veftment   or 

cope. 

SURPLUSAGE,  in  Common  Law,  figniHes  a  fupcr- 
fluity  or  addition  of  more  than  is  needful ;  which  fometimes 
IS  the  caufe  that  a  writ  abateth.  But  in  pleading  it  is  fre- 
quently fet  afide ;  the  reft  remaining  good. 

Surplusage  is  fometimes  alfo  applied  to  ihatters  of  ac- 
counts, and  denotes  a  greater  difburfement  than  the  charge 
of  the  accountant  amounteth  to. 

Surplusage  of  Inujlate's  EfeBs.    See  Intestate. 

SURPRISE,  Tot  in  War,  is  to  fall  on  an  enemy  un- 
expeAedly,  in  marching  through  narrow  and  difficult  pafifes, 
as  in  the  paffage  of  rivers,  woods,  incUfures,  &c.  There 
are  various  ways  of  furprifing  an  enemy  or  place.     Sec 

Stratagem. 

SURREBUTTER,  in  Law,  is  fecond  rebutter ;  or 
the  replication  of  the  plaintiff  to  the  defendant's  rebutter. 

SURRECTORIUM,  the  name  of  a  furgical  inftrument, 
mentioned  by  Ambroife  Pare,  and  intended  to  keep  the  arm 
in  an  ereft  fituation  when  required- 

SURREJOINDER,  is  a  fecond  defence  of  the  plain- 
tiff's declaration  ;  by  way  of  anfwer  to  the  defendant's  re- 
joinder. , 

SURRENDER,  in  Commom  Lam9,  a  deed  or  mftru- 
ment,  tettifying  that  the  particular  tenant  of  lands  and  tene- 
ments for  life,  or  years,  doth  fufficiently  confent  and  agree, 
that  he  who  has  the  next  or  immediate  remainder  or  rever- 
fion  of  them,  (hall  have  the  prefent  eftate  of  the  fame  in  pof- 
feffion  ;  and  that  he  hereby  yields  and  gives  up  the  fame  to 
him,  fo  that  the  eftate  for  fife  or  years  may  merge  or  drown 
by  mutual  agreement  of  the  parties.  Of  furrenders  there 
are  three  kinds  ;  a  furrender  properly  taken  at  conunon  law  j 
a  furrender  of  copyhold  or  cuftomary  eftates  5  and  a  fur- 
resder  improperly  taken,  as  of  a  deed,  a  pateot,  ftc.   The 
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Crft  is  the  iifual  furrender,  and  it  it  ufually  divided  into  tint 
in  deed,  and  that  in  law.  Surrender  in  deed,  isthatwbkliii 
really  made  by  exprefs  words  in  writing,  where  the  wonis  of 
the  leffee  to  the  leffor  prove  a  fufficient  aifent  to  farrcDder 
his  eflate  back  aeain.  Surrender  in  law,  is  that  wrought 
by  operation  of  the  law,  and  which  is  not  adual.  As  U 1 
roan  have  a  leafe  of  a  farm  for  life,  or  years  ;  and  during  tlie 
term  he  accepts  a  new  leafe ;  this  aA  is,  in  law,  a  funtDder 
of  the  former,  \ 

Surrender  of  a  Banirupt,    See  Petition  of  Bak' 
ruptcy. 

Surrender  of  Copyholds,  is  the  yielding  up  the  eftate  bj 
the  tenant  into  the  hands  of  the  lord,  for  fuch  porpo&s  u 
are  expreffed  in  the  furrender;  as  to  the  ufe  and  behoof  of 
A.  and  his  heirs,  to  the  ufe  of  his  own  will,  and  the  like. 
This  method  of  conveyance  is  fo  effential  to  the  natuie  oE 
a  copyhold  eftate,  that  it  cannot  pofibly  be  transferred  bj 
any  other  alfu ranee.     No  feoffment,  fine,  or  recovery,  (in 
the  king's  courts,)  hath  any  operation  upon  it.    If  I  would 
exchange  a  copyhold  with  another,  I  cannot  do  it  by  an 
ordinary  deed  of  exchange  at  the  common  law,  but  we  mall: 
furrender  to  each  other's  ufe,  and  the  lord  wiU  admit  ui  ic^ 
cordingly.     If  I  would  devife  a  copyhold,  1  muft  furreoder 
it  to  the  ufe  of  my  lail  will  and  teftament ;  and  in  my  will  I 
mufl  declare  my  intentions,  and  name  a  devifee,  wlw  vili 
then  be  entitled  to  adnuffion.     Blackftone's  Com.  vd.  ii. 
Surrender  of  Letters  Patent  and  Offices.    A  furreoder 
may  be  made  of  letters  patent  to  the  king,  fo  that  hemif 
grant  the  edate  to  whom  he  pleafes,  &c. ;  and  a  feoood 
patent  for  yean  to  the  fame  perfon,  for  the  fame  thing,  ii 
a  furrender  in  law  of  the  firfb  patent.     ( 10  Rep.  66.)  H 
an  officer  for  life  accepts  of  another  grant  of  the  fameoffia, 
it  is  in  law  a  furrender  of  the  fird  grant ;  but  if  (uch  m 
officer  takes  another  grant  of  flie  fame  office  to  hitnfelf  iiui 
another,  it  may  be  other  wife. 

SurrenT)er,  in  War,  is  to  lay  down  one's  armSy 
yield  yourfelf  prifoner. 

To  furrender  a  place,  fee  Capitulation- 
SURREPTITIOUS.  See  Surreptitious. 
SURREY,  in  Geography,  one  of  the  inland  countittrf 
England,  is  fituated  in  the  fouthern  part  of  the  kiog* 
dom,  and  is  bounded  by  Suffex  on  the  louth,  by  Kcntoi 
the  eaft,  by  Berkfhire  and  Hampfhire  on  the  weft,  aodoA 
the  north  is  feparated  from  Middlefex  amd  a  fmall  pan  a 
Buckinghamihire  by  the  river  Thames.  Surrey  noki 
below  moft  of  the  other  counties  of  England  in  extent;  iti 
greateft  width  from  north  to  fouth  bemg  about  16  mibi 
and  its  utmoft  length  from  eaft  to  wefl  about  38.  TIs 
beft  modern  authorities  compute  its  contents  at  811  ^^ 
miles,  or  519,000  acres. 

ffiflorical  Events.— The  earhefk  inhabitanU  of  thiscoi^ 
were  the  Segontiaci,  originally  a  people  of  Belgiam*  w 
fettled  at  firft  in  the  weftem  pact  ot  Hampfliiie,  whe«f 
they  were  obliged  to  retire,  on  the  arrival  of  another  cobsr 
of  the  fame  nation.  After  fome  time,  however,  fncli » 
them  as  had  remained  in  Hampfhire  rejoined  the  main  bocf* 
and  thus  they  became  confined  within  the  traft  which  !*■• 
the  prefent  counties  of  Surrey  and  Suffex.  AccordisgJJ 
the  Roman  divifion  of  England,  the  former  county  ioTOXt 
a  part  of  the  province  of  Britannia  Prima.  At  the  Saiwj 
heptarchy,  it  conftituted,  with  Suffex,  a  diftina  ftate,  w* 
the  title  of  Suth-Seaxna-rice ;  and  on  the  divifion  oil^' 
land  into  fliires,  this  diflrid,  firom  its  fouthern  fitiaa« 
was  called  Suthrea,  fincC  modulated  to  Surrey.  On  »* 
Danifh  invafion,  and  the  Norman  cunquefl,  the  ha^  f^ 
perty  of  this  county,  like  mod  others,  was  diviW.*^ 
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f;mB  to  the  IbBonen  of  tlie  vi&erious  ouMiarchB.  In  later 
tjmt9f  the  hiftory  of  Surrey  is  trivial.  During  the  civil 
-wars*  it  adhered  clofely  to  the  parliament,  and  petitioned 
than  for  the  removal  of  the  <*  evil  counfellorft"  who  were 
around  the  king.  Surrey,  as  early  as  the  time  of  the 
SazoDSy  conferred  the  title  of  earl ;  as  Huda,  the  firfl  who 
bore  that  diftindion,  was  ilain  iu  battle  with  the  Danes 
in  853. 

General  jiJ^Sf  Soilf  and  CSmaie. — The  foil  of  this  county 
is  greatly  varied,  the  different  fpecies  lying  intermixed  in 
fmall  patches.  Thefe,  however,  may  be  reduced  to  the 
general  heads  of  day,  loam,  and  chalk.  The  moft  ex- 
tcnfive  and  uniform  tn€t  of  foil  is  that  which  occupies  the 
whole  fouthem  border  of  the  county,  and  forms  what  is 
denominated  the  Weald  of  Surrey  ;  a  diilri^  about  thirty 
miles  in  length,  and  from  three  to  five  in  breadth*  This 
cooftfts  of  a  pale,  cold,  retentive  clay,  upon  a  fubfoil  of 
the  fame  nature :  its  furface  is  flat,  covered  with  wood,  and 
its  elevation  is  faid  to  be  lefs  than  any  other  vale  diiiri^  in 
the  whole  iiland.  Proceeding  northwards,  the  foil  is  chiefly 
loam,  ftretching  acrofs  the  whole  county.  Near  Godalming 
It  runs  to  a  great  depth,  and  refts  on  a  bafe  of  faud^flone, 
veined  with  iron-ore.  Contiguous  to  this  commences  the 
moft  remarkable  dillrid^  of  the  chalky  downs,  which  lie 
nearly  in  the  middle  of  tlie  county ;  entering  from  Kent, 
into  Surrey,  by  Croydon  and  Limpsiield,  where  their  width 
is  about  leven  miles :  they,  however,  gradually  decreafe 
towards  the  weli,  till  their  termination  near  the  border  of 
Hampihtre,  where  there  is  merely  a  narrow  ridge,  but  little 
broader  than  the  turnpike-road.  Along  the  elevated  fummit 
of  the  downs,  particularly  about  Walton  and  Hedley,  and 
between  the  Mole  and  the  Wey,  is  a  large  extent  of  heath, 
which,  for  a  confiderable  depth,  feparates  the  chalk  of  the 
northern  from  that  of  the  fouthem  compartment  of  the 
<lowns.  From  the  ealiern  extremity  of  the  downs,  running 
northward,  is  a  variety  of  foils,  confiftingr  chiefly  of  ftrong 
day  and  fandy  loam,  with  patches  of  gravel,  which  con- 
tinue almoft  to  Dulwich,  from  which  place  to  the  extremity 
of  the  coimty,  near  Rotherhithe,  is  a  ftrong  unmixed  clay. 
The  climate  of  Surrey,  as  of  other  counties,  where  the 
foil  is  fo  varied,  muft  likewife  confiderably  vary.  It  is 
generally  fuppofed  that  lefs  rain  falls  in  moft  parts  of 
Surrey,  than  either  in  the  metropolis,  or  in  the  vale  of  the 
Thames.  From  this  circumftance  the  climate  may  be,  upon 
the  whole,  regarded  dry  ;  but  the  fouthem  border  is  damp, 
through  the  nature  of  the  foil,  and  the  flatnefs  of  the  fur- 
face.  From  thefe  caufes,  the  low  parts  near  the  Thames 
nay  be  alfo  coniidered  as  damp  ;  but  the  atmofphere  of  the 
chalk  hills,  which  crofs  the  county  from  eaft  to  weft,  is 
dry,  keen,  and  bracing.  On  the  wide  and  expofed  heaths, 
near  Bagfhot,  Alderfhot,  and  Hind-head,  a  fimilar  climate 
alfo  prevails. 

Mineralogy. — Iron-ore  is  found  in  confiderable  quantities 
in  the  fouth-weft  part  of  the  county,  about  Hafelmere, 
Dunsfold,  and  Cranley ;  and  in  the  fouth-eaft  quarter, 
about  Lingfield  and  Home:  but  in  confequence  of  the 
high  price  of  fuel,  the  iron  works  of  Surrey  have  been 
totally  negleded.  FuUer's-earth  is  difcovered  both  to  the 
north  and  the  fouth  of  the  downs,  but  the  former  is  of  in- 
ferior quality  to  the  latter.  This  mineral  has  been  dug  for 
a  great  length  of  time  in  Surrey,  as  the  oldeft  pit  now 
wrought  is  faid  to  have  laffced  for  5*0  or  60  years.  £x- 
tenfive  quarries  of  ftone,  of  a  peculiar  quality,  are  worked 
near  Godilone,  and  its  vicinity.  When  firit  taken  from 
the  quarry,  it  is  incapable  of  bearing  a  damp  atmofphere ; 
l>ut  after  being  kept  covered  for  a  few  months,  it  becomes 
iufficiently  firm  to  refift  the  heat  of  a  common  fire^.  and  is 


thence  called  fire-ftone*  In  confequence  of  this  property^ 
it  is  much  in  demand  for  fire-places  in  the  metropolis,  and 
its  neighbourhood.  Thefe  ftones  are  procured  of  various 
fixes,  from  10  inches  thicknefs  to  72  fuperficial  feet. 
Chalk,  brick-earth,  fand,  and  coal,  are  likewife  found  in 
this  county.  The  fand  is  in  great  requeft  for  hour-glaiTes ; 
and  the  brick-earth  produces  tnofe  articles  denominated  fire- 
bricks, from  their  property  of  refifting  heat.  Camden  and 
Evelyn  notice  jet -pits  in  Surrey,  but  no  traces  of  them  can 
be  now  difcovered. 

iJifiwj.— The  principal  rivers  of  this  county  are  the  Wey, 
the  Mole,  and  the  Wandle  ;  whilft  the  Thames  alfo  wafties 
its  northern  border.  The  former  ftreams,  after  watering 
the  county  in  different  dirediuns,  finally  difcharge  them- 
felves  into  the  Thames.  A  confiderable  branch  of  the 
Medway  rifes  in  the  parifhes  of  Godftone  and  Home,  and, 
paffing  through  the  parifh  of  Lmgfield,  quits  Surrey,  and 
enters  Kent.  The  river  Loddon  Ikirts  Surrey  on  its  weft 
fide :  its  waters  are  ufed  for  the  fupply  of  the  Bafingftoke 
canal.  In  the  weftern  and  fouth-eaftern  parts  of  the  county 
are  feveral  ponds,  fome  of  which  are  preferved  as  ftew- 
ponds,  to  keep  fifh  to  fupply  the  London  market.  The 
mineral  waters  of  Surrey  were  at  one  period  in  very  high 
repute,  but  are  now  wholly  neglected.  This  county  is  in 
genersd  well  furniftied  with  fprings ;  but  for  wells  it  is 
iometimes  found  neceifary  to  perforate  to  the  depth  of 
3CX3  feet. 

Tenure^  EfiateSf  ^c. — The  tenures  are  principally  free- 
hold, and  the  eftates  in  Surrey  are  by  no  means  extenfive. 
The  yeomanry  are  not  fo  numerous  as  in  the  neighbouring 
county  of  Kent ;  though  in  the  weftern  divifion  of  the 
Weald,  there  are  feveral  gentlemen  who  farm  their  own 
eitates,  at  from  20c/.  to  400/.  per  annum, 

Leafijf  Size  of  Famut  Rents,  b*r. — ^The  fize  of  farms 
in  Surrey  may  be  confidered  rather  fmall,  the  moft  extenfive 
of  which  does  not  exceed  1600  acres :  there  are  a  few  others 
from  600  to  1200,  but  the  moft  common  fize  is  from  200 
to  300 ;  there  are  fome,  however,  below  that  ftandard,  and 
the  average  of  the  county  is  computed  at  170.  Moii  of 
the  farms  are  leafed  for  twenty-one  years,  though  fome 
only  extend  for  feven,  or  fourteen.  A  few  are  let  for  three 
lives ;  but  there  are  many  extenfive  farms  held  without  a 
leafe,  from  year  to  year.     The  rente,  excepting  in  that 

?art  of  the  county  which  lies  within  the  influence  of  the 
4ondon  market,  may  be  deemed  low.  In  the  clays  of  the 
Weald  many  farms  are  let  for  ten,  and  there  are  few  that 
amount  to  twenty  ftiillings  per  acre.  The  rich  fandy  loams 
produce  from  twenty-five  to  thirty  (hillings  fer  acre.  But 
towards  the  vicinity  of  London,  the  rents  rife  in  a  con- 
fiderable degree:  at  the  diftance  of  feven  or  eight  miles, 
they  run  from  two  to  three  pounds ;  and  within  that  dif- 
tance, the  ground  lets  for  fix,  eight,  and  even  ten  pounds 
per  acre. 

jigricubure. — Surrey  may  be  confidered  as  inferior  to 
many  other  diftrifls  of  Great  Britain,  as  it  refpe6ls  agri- 
cultural improvement.  The  drill  method  is  chiefly  prac- 
tifed  in  the  weft  of  Surrey,  near  Bagfhot,  Eflier,  &c. 
The  produce  of  wheat  is  from  two  to  five,  and  fometimes 
fix  quarters  in  an  acre ;  and  that  of  barley,  from  fiv^  to 
feven  and  a  half-  The  latter  is  ufed  only  tor  malting,  for 
which  purpofe  it  is  confidered  equal  to  any  in  the  kingdom. 
The  cUnute  and  foil  of  Surrey  feem  to  be  lefs  favourable 
to  oats,  than  to  wheat  or  barley.  As  the  firft  is  often 
grown  on  foul  land,  the  produce  is  fometimes  very  low, 
not  exceeding  three  quarters  per  acre ;  but  when  fown  on 
clean  lay,  or  after  turnips,  it  frequently  yields  from  fix  to 
eight  quartcra.    Garden  peafe  and  beans  are  cultivated  near 
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the  metropolis,  and  on  the  Tandy  loams  about  Mortlake, 
near  the  Thames  ;  while  the  field  varieties  of  both  are  exten- 
fively  grown  in  moft  other  parts  of  the  county,  and  efpecially 
on  the  chalk-hills.  Turnips  are  here  raifed  in  lar^e  crops : 
they  are  always  fown,  as  ilrong  obje^ions  prevail  againft 
drilling.  When  fold  to  be  drawn  off  the  field,  from  ten  to 
twelve  guineas  arc  commonly  given  by  cow-feeders ;  but 
when  packed  for  market,  they  may  be  reckoned  worth  40/. 
per  acre. 

The  crops  which  are  only  partially  cultivated  in  Surrey, 
are  thofe  of  cabbages,  potatoes,  lucem,  and  grafs,  of  which 
latter  it  has  a  much  fmaller  proportion  than  moft  other 
counties  in  England.  Carrots,  clover,  fainfoin,  and  hops,  are 
extenfively  cultivated  ;  and  a  greater  quantity  of  land  is  em- 
ployed in  raifing  phyfical  herbs,  than  in  any  other  (hire  in 
Britain.  Thofe  which  are  chiefly  reared,  are  peppermint, 
lavender,  camomile,  anifeed,  liquorice,  and  poppy.  Up- 
wards of  350  acres  of  land  in  Surrey,  are  thus  given  to 
medicinal  purpofes.  The  whole  quantity  of  garden  ground 
employed  for  the  London  market  in  this  county,  amounts  to 
about  3500  acres.  Surrey  is  not  celebrated  for  any  par- 
ticular kind  of  cattle;  the  Holdemefs,  or  fhort-horned 
breed  of  cows,  is  preferred ;  of  which  there  are  kept  about 
600,  for  the  fupply  of  London  with  milk.  Rearing  of 
calves  for  the  market  of  the  metropolis  was  once  a  common 
employment  in  this  county,  but  this  fyftem  is  now  difufed. 
The  cattle  chiefly  bred  in  Surrey  are  fheep,  oxen,  and  hogs  : 
many  geefe  are  alfo  kept  on  the  commons,  and  in  the  Weald. 
Within  the  laft  five  or  fix  years,  large  tra6ls  of  the  heath- 
lands  have  been  enclofed  and  cultivated  ;  and  it  muft  gra- 
tify the  philanthrophift  to  fee  thoufands  of  acres  of  ground, 
heretofore  not  only  profitlefs,  but  almoft  a  nuifance,  ren- 
dered profitable  to  the  proprietor,  and  ufeful  to  man. 

Fore/lsf  JVoodiy  and  Plantations. — Under  the  Norman  race 
of  kings,  a  large  portion  of  this  county  was  referved  as 
part  ot  the  demefnes  of  the  crown,  and  preferred  for  the 
purpofe  of  the  chafe.  Under  Henry  II.  the  limits  of 
Windfor  foreft  were  gradually  extended,  by  the  enclofure 
of  his  manors  in  Surrey,  till  he  had  converted  the  greater 
part  of  the  county  to  a  foreft.  On  the  acceffion  of  his  fon 
Richard,  great  part  of  this  undertaking  was  entirely  de- 
flroyed ;  and  in  fucceeding  times  has  been  fo  much  reduced, 
that  very  little  foreft  remams.  The  diftrid  of  Surrey  moft 
remarkable  for  its  timber  is  the  Weald  ;  and  the  moft  com- 
mon kinds  in  the  county  are  oak,  beech,  walnut,  a(h,  elm, 
box,  yew,  fir,  birch,  and  maple ;  in  addition  to  which,  lime 
and  chefnut  are  found  about  gentlemen's  feats. 

fVqfte  Lands, — Before  the  recent  enclofures,  it  was  com- 
puted that  nearly  one-fixth  of  Surrey  war  in  this  unpro- 
fitable ftate:  but  within  the  laft  15  or  20  years,  about 
12,000  acres  have  been  enclofed.  A  vaft  quantity,  how- 
ever, ftill  remains  entirely  ufelefs  ;  and  of  heaths,  which 
might  be  planted  with  every  profpefi  of  fuccefs,  there  arc 
no  lefs  than  48,180  acres.  The  whole  amount  of  wafte 
lands  in  the  county  of  Surrey  is  computed  at  73,940  acres. 

Roads  and  Canals. — The  turnpike-roads  here  are  not  in 
general  remarkable  for  their  excellcDce,  and  their  faults  are 
afcribed  to  various  caufes.  The  crofs-roads  on  the  hilh,  and 
in  fome  other  parts  of  the  county,  may  be  confidered  good  ; 
but  on  the  clays  of  the  Weald,  on  the  fands,  and  in  the  low 
trad  near  the  Thanies,  they  are  very  indifferent.  The  Surrey 
iron  rail-way  from  Wandfworth  to  Croydon  was  firft  pro- 
jeded  in  1802,  and  is  the  firft  inftance  of  the  formation  of 
roads  of  this  nature  for  general  ufe.  The  breadth  of  the 
road  which  is  occupied  by  the  going  and  returning  rail- 
ways and  a  foot-path,  is  twenty-four  feet,  and  the  rife  is  one 
iaca  to  every  ten  feet.     A  large  baiin,  capable  of  holding 
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more  than  thirty  barges,  has  been  made  tt  Wuidfwonh,  for 
the  purpofe  of  forming  a  conununication  between  tiie 
Thames  and  the  rail-way. 

It  has  been  fuppofed,  that  the  firft  locks  ufed  in  Enghod, 
were  thofe  ere6led  on  the  river  Wey,  in  Surrey.  Tliii 
county  contains  three  canals  ;  entitled  the  Bafiagftoke, 
which  runs  from  that  place  to  the  Thames ;  the  Sunvy, 
which  communicates  with  the  Thames  at  Rotherhithe ;  and 
the  Croydon,  which  commences  there,  enters  the  Surrey 
canal  at  jDeptford.  The  ex  pence  of  conftniding  this  Utter 
work  was  eitimatedat  64,100/. 

Civil  and  Ecclefia/Hcal  Divj/ions.  —  Surrey  is  divided  into 
thirteen  hundreds ;  which  together  contain  one  conoty. 
town,,  fourteen  boroughs  and  market-towns,  and  140  pa- 
rifhes :  all  of  them  in  the  diocefe  of  Winchetter,  with  the 
exception  of  nine  parifhes,  which  are  peculiars  of  the  fee  of 
Canterbury.  According  to  the  population  report  of  1811, 
the  number  of  houfes  in  the  whole  county  was  55,4841  aod 
that  of  the  inhabitants  323,851.  Surrey  is  reprefeotedin 
parliament  by  fourteen  members  :  two  for  the  county,  and 
two  for  each  of  the  boroughs  of  Southwark,  Guildford, 
Reygate,  Haflemere,  Blechingly,  and  Gatton, 

jintiquities, — The  fituation  of  this  county  bemf(  coo- 
tiguou9  to  the  capital  of  the  Roman  fettlements  in  Britain, 
'it  is  by  no  means  furprifing  that  numerous  remaini  of 
Roman  antiquities  are  to  be  found  within  its  limits.  St. 
George's  Fields,  Southwark,  where  coins  and  pateneoti 
have  been  found  at  different  periods,  was  the  centre  of  lis 
veral  Roman  ways.  One  of  thefe  was  the  £rmi]ie>ftRet, 
which  ran  nearly  parallel  with,  and  but  a  (hort  diftance  eafU 
ward  of,  the  prcfent  turnpike-road.  It  proceeded  icroii 
Mickleham  Down  to  Dorking,  and  pai£ng  along  a  lidgeof 
hill  to  Famham,  left  Surrey,  and  entered  Hampfhire.  Hk 
Stane-itreet  or  Stone-ftreet  Caufeway  branched  out  firoiDtiie 
Ermine- ftreet  at  Dorking,  and  paiung  fouthward  throsgii 
Ockley,  continued  onwards  into  Sufiex.  Renaifis  of 
Roman  encampments  are  to  be  feen  on  Holmbury-hill,  ii 
the  parifh  of  Ockley,  about  two  miles  to  the  weft  of  tit 
Stane-ftreet  $  and  on  Bottle-hill,  in  the  pariih  of  Warbof* 
ham,  near  another  military  way,  which  sdfo  bore  the  deao- 
mination  of  Stane-flreet,  and  pafled  through  the  eafteni  put 
of  the  county.  But  the  mofl  extenfive  work  of  this  natme 
is  that  of  St.  George's  hill,  near  Walton  on  the  Tbamcfc 
Here  Cajfar  feems  to  have  encamped  previous  to  his  crot 
fing  the  Thames  at  Coway  Stakes,  fo  named  from  the  con- 
trivance of  the  Britons  to  obftruA  his  paffage  oTertlal 
river.  At  Walton  on  the  Hill,  alfo,  great  quantitiei  of 
Roman  bricks  and  other  relics  have  been  difcovered  witto 
an  enclofure  of  earth-work ;  and  on  filackheath  are  the  ^^ 
mains  of  a  Roman  temple,  furrounded  with  embankmestt. 
Various  other  military  antiquities  exifk  in  Surrey  on  Loth- 
hill,  War-Coppice-hill,  and  on  a  common  ill  the  pariih  of 
Effingham.  —  Hiftory  and  Antiquities  of  the  Counly  of 
Surrey,  by  the  late  Rev.  Owen  Manning,  and  continued  to 
the  prcfent  time  by  William  Bray,  efq. ;  3  vols.  fA 
1804 — 1 8 14.  General  View  of  the  Agriculture  of  tie 
County  of  Surrey,  by  William  Stevenfon,  8vo.  1S09. 
Beauties  of  England,  voL  xiv.  by  F.  Shoberl,  1815. 

Surrey.     See  Surrt. 

SURROGATE,  Surrogatus,  a  peribn  fubftitutedor 
appointed  in  room  of  another  ;  meft  commonly  af  a  bilhop* 
or  bifhop's  chancellor.  By  a6  Geo.  II.  c.  55.  nofurrogitt 
deputed  by  any  ecdefialucal  judge,  who  hath  power  to 
grant  licences  of  marriage,  (hail  grant  any  fuch  before  l« 
hath  taken  an  oath  before  the^  faid  judge,  nithfuily  to  ei^ 
cute  his  office  according  to  law,  to  the  beil  of  bis  koo*- 
ledge ;  and  hath  given  fecurity  by  Jtia  bond  in  the  fu0^ 
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l^o/*  to  the  bifbop  of  the  diocefe,  for  the  due  execution  of 
lu«  office.     SeeMARRiAOx. 

SURROGATION.    See  Subrooatiok. 
SURROOL9  in  Gevgr^hy^  a  town  of  Bengal ;  25  miles 
S.£«  of  Nagore.     N.  fat.  23^'  40'.     £.  long.  87^^46'. 

SURROOPOUR,  a  circar  of  Bengal,  bounded  on  the 
X^,  |»y  Rungpour  ;  on  the  £•  by  Rungpour  and  Goragot ; 
on  the  &  by  Goragot  and  Dinagepour  \  and  on  the  W. 
l>y  Dinagepour  I  about  15  miles  long,  and  12  broad.  The 
olue£  town  appears  to  be  Shaumgunge. 

SU  RROWNAH,  a  town  of  Hindooftan,  in  AUahabad  ; 
I  a  miles  S.E.  of  Jionpour. 

SURROWRY,  a  town  of  Hindooilan,  in  Dowlatabad ; 
as  miles  S.  of  Renapour. 

SURRYy  ai  county  of  Americai  in  the  Saliibury  ditlrid 
of  N^orth  Carolina;  bounded  £.  by  Stokes,  and  W.  by 
'Wilkes  ;  containing  10,366  inhabitants,  of  whom  1469  are 
Ilave9.     The  Moravian  fettlements  of  Wachovia  are  in  this 
county.     Near  the  river  Yadkin  is  a  forge,  which  manufac- 
tures   bar-iron.    The  Ararat    (fee  Mount  Ararat)  or 
Pilot  mountain,  about  16  miles  N.W.  of  Salem,  is  a  high 
mountain,  difcemible  at  60  or  70  miles  diftance,  nfes  from  a 
broad  bafe  in  an  eafy  afcent,  like  a  pyramid,  near  a  mile 
Mghy  where  it  is  not  more  than  an  acre  broad ;  and  then  a 
Tau  rock  prefeots  itfelf  fuddenly  to  view,  appearing  like  a 
large  caftle  with  its  battlements,  and  ere^ng  its  perpen- 
dicular altitude  upwards  of  5cx>  feet,  and  terminating  in  a 
level  plain.     The  fummit  commands  a  delightful  profpefl 
of  tli^  Apalachian  mountains  on  the  N.,  and  on  the  S. 
an  extended  level  country ;  while  the  ftreams  of  the  Yadkin 
and  Dan,  on  the  right  and  left  hand,  are  difcovered  at  fe- 
▼eral  diftant  places,  winding  their  way,  through  the  fertile 
low  grounds,  towards  the  ocean. 

Surry,  a  county  of  Virginia,  bounded  N.  by  James  river, 
which  feparates  it  from  Charles-city  county,  £.  by  the  Ifle  of 
Wight,  and  W.  by  Prince  George's  county.  It  contains 
688  j  inhabitants,  of  whom  3440  are  flaves. 

Surry,  a  county  of  the  iuand  of  Jamaica,  containing 
feven  pariflies,  two  towns,  and  eight  villages.  The  towns 
are  Kingston  and  ^OKT^Royal^  which  fee  refpe^iively. 

Surry,  a  town  of  Hancock  county,  in  the  diftri6i  of 
Maine,  on  the  W.  bank  of  Union  river  at  its  mouth  ;  con- 
taining 360  inhabitants, — Alfo,  a  townfhip  of  New  Hamp- 
(hire,  Cheshire  county,  containing  564  inhabitants ;  lying  £. 
of  Walpole,  and  incorporated  in  1 769. 

SUR.RYA,  a  town  of  Hindooftan,  in  Oude;  33  miles 
if'        S.W.  of  Lucknow. 

if  6URSAH,  a  town  of  HindooUan,  in  Oude;  30  miles 

^        N.N.W.  of  Kairabad. 

^f  SURS££,  a  town  of  Switzerland,  in  the  canton  of 

t^        Lucerne,  on  the  lake  of  Sempach ;     13  miles  N.W.  of 
t!        Lucerne.    N.  lat.  47®  5'.     E.  long.  7°  cj', 
\^'  SURSEFF,  a  town  of  Africa,  in  the  kinjrdom  of  Tunis, 

0        ufually  called  <<  Sarfura  ;''  8  miles  W.  of  El  Medea. 
l^  SURSHE,  a  town  of  Periia,  in  the  province  of  Kho- 

1*        raifan ;  30  miles  W.  of  Sebfvar. 

p  SUR8K0I,  a  town  of  Ruffia,  in  the  government  of 

i,V       Archangel ;  140  miles  E.S.E.  of  Archangel. 
\^,  SURSOLID,^or  Surdesolid,  in  Aritbmeiic^  the  fifth 

power  of  a  number,  or  the  fourth  multiplication  of  any 
0       number,  confidered  as  a  root. 

||i>  The  number  2,  for  inltance,  confidered  as  a  root,  and  mul* 

d       tipUed  by  itfelf,  produces  4,  which  is  the  fquare,  or  fecond 

^1       power  ot  t ;  and  4  multiplied  by  2,  produces  8,  the  third 

^       power,  or  cube,  or  folid  number  of  two ;  8,  again,  multi- 

$       plied  by  2,  produces  16,  the  fourth  power,  or  quadrato- 

\^      quadratum  ot  2  \  and  16  multiplied  once  more  by  2,  pro- 


duces  32,  the  fifth  power  or  furfolid,  or  furdefolid  number 
of  2. 

SuRSOLiD  Prohlem^  is  that  which  cannot  be  refolved,  but 
by  curves  of  a  higher  kind  than  the  conic  fedions. 

Thus,  €•  gr»  to  defcnbe  a  regular  endecagon,  or  figure  of 
eleven  fides  in  a  circle,  it  is  required  to  defcnbe  an  ilofceles 
triangle  on  a  right  line  gpven,  whofe  angles  at  the  bafe  (hall 
be  quintuple  to  that  at  the  vertex ;  which  may  eafily  be 
done  by  the  interfe£lion  of  a  quadratrix,  or  any  other  curve 
of  the  fecond  gender,  as  they  are  by  fome  called,  but  not 
by  any  lower  curve. 

SURSOOTY,  in  Geography,  a  fortrefs  of  Hindooftan, 
on  the  borders  of  Cachemire,  which  commands  the  pafles  bn, 
a  river  of  the  fame  name ;  1 14  miles  N.W.  of  Delhi.  N. 
lat.  29°  15'.  E.  long.  75°  55'. — Alfo,  a  river  of  Guzerat, 
which  runs  into  the  Indian  lea,  40  miles  S.W.  of  Juoagur. 
— >Alfo,  a  river  of  Hindooftan,  which  nfes  in  the  northern 
parts  of  the  country  of  Delhi,  and  joins  the  Caggar,  105 
miles  N.W.  of  Delhi.  This  is  one  of  the  feven  facred 
rivers  of  the  Hindoos. 

SURSUNDEE,  a  town  of  Hindooftan,  inBahar;  34 
miles  E.S.E.  of  Bahar. 

SURSUR,  a  town  of  Hindooftan,  in  Bahar ;  8  miles 
E.N.E.  of  Chuprah. 

SURSWUTTY,  a  river  of  Hindooftan,  which  runs 
into  the  Puddar  ;  26  miles  W.  of  Pattun. 

SURTAINVILLE,  a  town  of  France,  in  the  depart- 
ment of  the  Channel ;;  1 3  miles  W.  of  Valognes. 

SURUBDY,  a  town  of  Hindooftan,  in  Bahar;  21 
miles  N.N.E.  of  Durbungah. 

SURUBDYPOUR,  a  town  of  Hindooftan,  in  Bahar ; 
20  miles  W.  of  Durbungah.  N.  lat.  265'.  E.  long.  85*  44'. 

SURVEY,  in  Law^  is  the  afcertaining  not  only  of  the 
boundaries  and  royalties  of  a  manor,  or  eftate  in  lands  ;  but 
alfo  of  the  tenure  of  the  refpe^ive  tenants*  and  the  rent 
and  value  of  the  fame.  In  this  laft  fenfe  it  is  taken  for  a 
court,  becaufe  in  the  falling  of  an  eftate,  confifting  of 
manors,  to  a  new  lord,  where  there  are  tenants  by  leafe  and 
copyholders,  a  court  of  furvey  is  generally  held  ;  and  forae- 
times  upon  other  occafions,  to  apprize  the  lord  of  his  right 
and  intereft,  fcc. 

Surveys  of  the  Board  of  Agriculture^  thofe  reports  which 
have  been  made  of  the  ft  ate  of  the  agriculture  of  different 
counties  under  the  direftion  of  that  board,  in  which  the 
fads  and  particular  pradices  of  the  different  dittriAs  are 
recorded  and  brought  to  notice.     A   great  part,  or  the 
whole  of  the  kingdom,  has  now  been  lurveyed  in  this  Y^y» 
and  much  ufeful  information  brought  to  the  attention  ot  the 
farmer.     The  model  or  plan  on  which  the  reprinted  reports 
are  formed  and  conduded  is  fomewhat  as  below,  one  uni- 
form model  being  adopted  for  the  whole :  and  which,  atter 
fully  confidering  the  fubjed,  was  pitched  ^P^?'  ''^♦^^m 
which  would  include  in  it  aU  the  particulars  whicH  it.  ^^ 
neceffary  to  notice  in  an  agricultural  furvey.      .f  j  --^  £even- 

The  plan  of  thefe  improved  reports  is  comprifed  *^^^^  ^ 
teen  difl'erert  heads  or  chapters,  each  of  which  i^c  ^^  ^^ 
the  particuUrs  which  relate  to  that  particular  hea    » 

ferent  fe6iions.  .     1  {taLt.e  a^^ 

The  material  heads  are  thofe  of  the  geograph^^^^    ^^   ^^o- 

circumftances  of  the  county  or  dillriA ;  the         ^t.\o»  »   ^^f 
periy  in  it ;  the  buildings  ;   the  mode  of  <>^^^.   tlie  ^raVAe 
implements  5  the  modes  of  enclofing  fcnce-gaj^    '^YO-po*   ^^\ 
land,  tiUage  and  crops ;  the   grata,  g^^^^j-^**^;   wooA^   ^^ 
management ;  the  eardena    and    orchards ;  \We-iXoci^ » 

plantations ;  the  waSee  ;  the  improvements  ;  ^^ot^^^^^^.^'S. 
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eluding  geoeral  obfervations  on  agricultural  legiflation  and 
police ;  mifcellaneous  obiervations ;  and  the  conclufioHy  in- 
cluding the  means  of  improvement)  and  the  meafures  cal- 
culated for  that  piirpofe. 

Under  thefe  Afferent  heads,  all  the  various  fa6kd,  prac- 
tices, and  proceffes,  relating  to,  or  conneAed  with  the  bufi- 
nefs  of  hu/bandry,  are  comprehended  and  moftly  explained 
in  a  full,  di(lin6t,  and  pretty  clear  manner. 

Survey,  in  Sea  Language,  denotes  an  examination  made 
by  feveral  naval  officers,  into  the  iUte  of  the  provifions  or 
,  ftores  belonging  to  a  (hip,  or  fleet  of  men  of  war. 

SURVEYING,  in  a  general  fenfe,  denotes  the  art  of 
meafuring  the  angular  and  linear  diftances  of  objefis,  wherr- 
by  to  delineate  their  feveral  pofitions  on  paper,  and  to  afcer- 
tain  the  fuperlicial  area  or  (pace  between  them.  This  is  of 
two  kinds,  land  furveying  and  marine  furveying ;  the  former 
having  generally  in  view  the  meafure  or  contents  of  certain 
tra6l8  of  land,  and  the  latter  the  pofition  of  remarkable  ob- 
je6^8,  as  beacons,  towers,  ihoals,  coafts,  8cc.  Thofe  ex- 
ten  five  operations  which  have  for  their  obje6l  the  determin- 
ation of  the  latitude  and  longitude  of  places,  and  the  length 
of  terredrial  arcs  in  different  latitudes,  are  alfo  placed  under 
the  general  term  furveying,  though'  they  are  freouently  dif- 
tinguifhed  by  the  defignation  trigonometrical  liirveys,  or 
geodetic  operations,  and  the  fcience  itfelf  by  geodaefia. 

0/  Land  Surveying. — ^This  confifts  of  three  diltindfc  cafes ; 
vfs.  I.  The  meafuring  of  the  feveral  lines  and  angles. 
2.  Protracting  or  laying  the  fame  down  on  paper,  fo  as  to 
form  a  corrcS  map  or  reprefentation  of  the  eft  ate  or  coun- 
try. 3*  The  computation  of  the  fuperficial  content,  at  found 
by  the  preceding  operation. 

Various  inilruments  are  made  ufe  of  for  the  purpofe  of 
taking  the  dimenfions,  the  principal  and  moft  indifpenfable 
of  which  is  the  chain,  commonly  called  Gunter's  chain,  which 
is  32  yards  in  length,  and  is  divided  into  loo  links,  each  link 
being  .22  yard,  or  7.92  inches:   10  of  thefe  fquare  chains, 
or  100,000  fquare  links,  is  one  acre;  that  is 
625  fquare  links  are  i  perch.   ' 
251O00  fquare  links  are  40  perches,  or  r  rood. 
X  00,000  fquare  links  are  160  perches,  or  4  roods  =  i  acre. 

This  is  ufed  for  taking  the  linear  dimenfions,  when  the 
area  of  the  land  is  required ;  but  when  only  the  pofitions  of 
obje^s  are  to  be  laid  down,  a  chain  of  50  or  100  feet  is 
more  commonly  employed  inftead  of  it.     •> 

Befide  the  chain,  the  furveyor  muft  provide  himfelf  with 
ten  fmall  iron  pins  or  arrows,  about  a  foot  long,  for  marking 
the  feveral  chain-lengths,  thefe  being  fucceffively  put  down 
by  the  perfon  leading  the  chain,  and  taken  up  by  him  who 
follows,  and  whofe  bufinefs  it  is  to  dire^  the  furvey.  He 
(hould  alfo  be  fumifiied  with  feveral  Ion?  objeCt-ftaves,  with 
fmall  flags,  for  fetting  up  at  the  feveral  angles,  &c.  and  a 
rod,  divided  into  links,  tor  meafuring  the  offsets  and  bend- 
ings  in  the  hedges  or  boundaries  of  the  fields.  Thefe  are 
fumcient  for  meafuring  an  eft  ate  of  confiderable  extent,  but 
it  frequently  faves  a  deal  of  labour  to  be  fumifiied  with  pro- 
per inftruments  for  meafuring  of  angles ;  the  moft  ufual  and 
the  beft  adapted  for  this  purpofe,  are  the  eircumfirentorf  thee* 
doKUf  dSidJemUirc/ef  for  a  defcription  of  which  fee  the  feveral 
articles.  The  furveyor's  crofs,  or  crofs  ftaff,  is  likewife  very 
convenient  for  raifing  perpendiculars.     See  CROSS-Staffl 

The  methods  of  meafuring  or  furveying  fingle  fields 
with  the  Chain,  Cross,  Plain  Tables  &c.  will  be  found  ex« 
plained  under  thofe  articles :  we  fliall  therefore  in  the  prefent 
inftance  merely  offer  a  few  obfervations  with  regard  to  the 
nature  of  larorer  operations,  in  which  a  manor,  a  lordihip, 
or  a  county,  is  to  be  furveved  and  transferred  to  paper,  but 
without  treating  it  according  to  the  precife  and  ftri^  rule8 


employed  in  what  is  termed  trigonometrical  fnrreyio^,  tb 
having  been  already  explained  under  the  article  Dborei. 

Referring  to  Plate  VII.  Surveying,  jig,  6,  let  C,D,E, 
F,  G,  H,  &c.  reprefent  any  remarkable  obje^  in  a  cottnty, 
as  towers,  fteeples,  mills,  &c.  the  refpedfive  pofitiom  k 
which  are  to  be  determined. 

Firft,  an  elevated  fituation  is  to  be  chofen,  as  a  tower,  1 
fteeple,  &c.  from  which  the  greater  number  of  tkofe  ob* 
je^ts  can  be  feen  ;  after  which,  it  will  be  neceflary  to  repair 
to  all  the  places  where  we  can  obtain  a  general  knowMge 
of  them,  in  order  to  make  a  rough  fleet ch,  which  will  after* 
wards  ferve  to  indicate  the  meafures  to  be  taken  in  the 
courfe  of  the  operations. 

The  names  of  the  objedls  fhould  alfo  be  written  nponthii 
flcetch,  and  notes  be  made  of  all  the  moft  remarkable  par- 
ticulars, by  which  they  may  be  afterwards  diftinguilhed  frcw 
each  other,  as  by  this  means  many  miftakes,  which  night 
otherwife  arife  in  this  refpe^,  will  be  avoided.  In  fbort, 
for  the  fake  of  greater  certainty,  it  is  proper  to  defign  the 
diftances  nearly  at  which  we  judge  them  to  be,  that  they 
may  not  be  confounded  with  other  objed^s  which  may  hue 
fome  refemblance  to  them,  or  be  fituated  in  the  fame  direc- 
tions. 

This  being  done,  a  bafe  A  B,  chofen  on  a  conveneot 
fpot,  and  as  much  as  poflible  in  a  central  pofition  with  »• 
fpeft  to  the  feveral  objefts,  is  to  be  carefully  meafured.  TV 
inftrument  with  which  it  is  propofed  to  take  angles  (a  theo* 
dolite  for  example)  is  then  to  be  taken  to  the  extremity,  A| 
of  that  bafe,  and  fo  difpofed,  that  its  centre  will  exadly  cor- 
refpond  with  the  point  A,  and  the  fixed  index  be  direded 
alon?  the  line  A  B,  to  a  fignal  placed  at  the  point  B :  can 
fliould  alfo  be  taken  to  render  the  inftrument  pcrffAly  hori- 
zontal, according  to  the  indications  of  tlie  fpirit-lefeli 
which  are  attached  to  it.  The  fixed  index  ftill  renunoiDgk 
the  diredion  A  B,  the  moveable  one  is  to  be  pointed  ioe- 
ceflively  to  all  the  ob|e£t8  that  are  conveniently  fituated,  and 
that  can  be  feen  from  the  point  A,  as  C,  D,  £,  F,  G,  Hi  ■ 
order  to  meafure  the  angles  B A E,  BAD,  BAG,  BAH, 
BAG,  and  BAF,  wluch  the  vifuai  ray  direded  fit)mtbe 
point  A  upon  each  of  thefe  objeds,  makes  with  the  bik 
A  B  ;  and  after  each  obfervation,  the  meafure  of  the  aogk 
fliould  be  written  in  a  regifter,  which  ought  to  be  heaikd 
with  the  name  of  the  place  where  it  is  taken  ;  and  the  oh' 
jeds  to  which  the  moveable  index  is  direded  (hould  alio  be 
entered  in  the  fame  regifter. 

The  obfervations  to  be  made  at  the  extremity  A  bew 
completed,  the  theodolite  is  to  be  placed  at  the  other  end 
of  the  bafe  B,  in  the  fame  manner  as  at  A,  and  the  aogk) 
A  B  C,  A  B  D,  A  B  E,  A  B  F,  A  B  G,  A  B  H,  made  br 

the  vifuai  rays  direded  from  this  ftation  to  the  objeds 
C,  D,  E,  &c.  are  to  be  meafured  ;  the  diftances  of  thefe  ob- 
jeds  firom  the  points  A  and  B  are  then  to  be  foand  by  cu- 
culation  from  the  triangles  which  they  form  on  the  bafe 
A  B,  in  each  of  which  there  are  obvioafly  given  cm  wk 
and  the  two  adjacent  angles. 

With  regard  to  the  objefts  K  and  L.  (which  we  hate  fop 
pofed  could  not  be  obferved  from  the  extremities  A  aiul^H 
it  will  be  neceflary  to  remove  to  the  points  C  and  D,  wW 
have  already  been  determined,  and  from  which  thefe  t«o 
objeAs  can  be  conveniently  feen.  Then  coofidering  CD« 
a  bafe,  the  angles  LCD,  K C D,  L D C,  K D C,  whi^ 
the  vifuai  rays  drawn  from  the  extremities  C  and  D  to  t» 
objeds  L,  K,  make  with  it,  are  to  be  meafured,  aodthettv 
angles  C  L  D  and  C  K  D  are  then  to  be  computed ;  hot « 
the  angles  only  are  known,  it  vriU  firft  be  rcquifite  to  co^ 
pute  the  fide  C  D,  which  is  readily  done  by  means  of  tk 
triangle  A  C  D,  in  which  we  know  the  angle  C  A  Di  w 
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dflierence between  the  two  angln  CAB,  D  AB,  tod.the 
fides  A  C  and  A  D>  which  are  given  by  the  preceding  cal- 
culation. 

Let  I  be  another  obje A,  which  has  not  been  taken  either 
from  the  extremities  of  the  bafe  A  B,  or  from  thofe  of 
C  D.  Here  it  is  obvious  that  the  fide  C  L  of  the  triangle 
C  L  D»  the  length  of  which  has  been  previoufly  determined, 
may  be  taken  for  a  bafe ;  and  after  having  obferved  the  two 
angles  I C  L,  I L  C,  the  other  parts  of  the  triangle  may  be 
readily  found,  from  having  one  fide  and  the  two  adjacent 
aagles  given. 

It  is  by  fuch  proceedings  as  the  above,  that  thofe  points 
in  a  map  which  appear  doubtful  are  verified  and  new  ones 
introduced.  , 

The  fecondary  triangles  are  alfo  formed  in  the  fame  man- 
ner, for  if  we  fuppofe  that  the  point  m,  within  the  princi- 
pal triangle  C  L  D,  is  to  be  taken,  it  is  erident,  that  by  ob- 
lervlng  from  C  and  D,  the  angles  01 C  D  and  m  D  C,  we 
fhdl  have  the  triangle  C  m  D,  in  which  the  fide  C  D  is 
known  and  the  two  obferved  angles. 

This  example  has  been  limited  to  a  fmall  number  of  ob- 
jeds,  in  order  to  fimplify  both  the  explanation  and  figure,  as 
without  this  contraction  of  the  defign,  they  would  both  have 
been  neceffarily  embarrafTed  and  confufed.  What  has  been 
faid,  hdwever,  will  doubtlefs  be  fufficient  to  fhew  the  man- 
ner in  which  a  furvey  may  be  extended  at  pleafure  by  means 
of  a  feries  of  triangles  commencing  at  a  meafnred  bafe,  and 
conveniently  carried  on  according  to  the  pofition  of  the  ob- 
jeds  to  be  taken  and  the  localities  of  the  fituation.  We 
fhall  therefore  only  add,  that  in  extenfive  furveys  which  re- 
quire great  accuracy,  the  mofl  certain  way  is  to  meafure  from 
one  bafe  to  another  bys  different  feries  of  triangles  leading 
to  the  fame  two  obje^s,  and  then  to  take  the  mean  of  the 
refults. 

It  will  be  important  to  make  a  few  pra6Ucal  obfervations 
in  this  place,  which  may  not  other  wife  occur  to  the  pra^i- 
tioner,  till  dear-bought  experience  has  pointed  them  out  by 
repeated  inaccuracies  and  failurea. 

1.  In  the  firft  place,  then,  it  may  be  obferved,  that  in 
theoretical  computations,  if  two  angles  of  a  triangle  be 
given,  the  third  becomes  known ;  but  the  furveyor  muft 
never  be  fatisfied  with  getting  his  third  angle  in  this  manner, 
if  there  be  any  poflibility  of  obtaining  it  from  obfervation. 

2.  When  it  is  abfolutely  neceiTary  to  meafure  a  very  acute 
angle,  it  will  require  uncommon  care ;  and,  after  all,  the 
renilt  mult  flill  be  confidered  as  doubtful.  It  is  likewife 
cffential  not  to  employ,  in  the  calculation  of  dif^ances,  any 
angle  which  is  very  acute  or  very  obtufe. 

3.  At  the  fame  time  that  the  angles,  formed  by  the  obje6ts 
which  have  not  yet  been  furveyed,  are  meafured,  we  fhould 
avail  ourfelves  of  all  fuitable  flations,  in  order  to  conne6t 
isrith  new  triangles  points  already  determined,  particularly 
if  they  be  confidered  as  doubtful ;  and  by  refolving  theie 
triangles,  it  will  be  feen  whether  the  calculations  afngn  the 
fame  (ituations  to  thofe  points  as  they  were  prerioufly  made 
to  occupy. 

For  example,  fuppofe  the  point  I  had  been  determined 
by  means  ot  the  triangle  OIL,  and  that,  on  account  of 
the  fituation  of  this  point  being  confidered  as  doubtful,  we 
^ih  to  verify  it  from  the  flation  D,  where  we  are  placed 
In  the  courfe  of  the  obfervations ;  if  the  two  points  I  and 
D  be  conceived  to  be  joined  by  the  line  I D,  and  the  angle 
C  I  D  to  be  meafuredt  we  fhall  have  the  triangle  C  IX),  in 
mrhich,  befides  this  angle,  there  will  be  known  the  fide  C  D, 
as  previoufly  determined,  and  the  anele  C I D,  equal  to  the 
V99Q  angles  LCD  and  I C  L,  which  have  alfo  been  ob- 
jerved.    The  triangle  C I D  nay,  therefore,  be  refolved  1 
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and  it  will  thus  be  feen  whether  the  new  catcuhtioB  givict 
the  fame  length  for  C  I,  as  had  been  previoufly  affigned  to 
it.  Another  and  a  moit  important  method  of  afcertainioff 
the  accuracy  of  the  entire  operation  is  by  means  of  what  n 
called  a  hmfe  of  verification^  of  which  fome  fingular  inftancet 
may  be  found  under  the  article  Degree,  above  referred  to. 

4.  Another  obfervation,  which  fhould  never  be  forgot  by 
a  younff  pra^itioner,  is,  that  he  fhould  never  leave  a  ftatioft 
before  naving  refolved  all  the  triangles  that  can  be  cal- 
culated at -that  place ;  as,  by  delaying  the  work  till  another 
time,  errors  may  be  difcovered  that  will  render  it  neceflary 
to  return  to  a  place,  from  which  the  inilruments  and  other 
apparatus  have  been  removed  to  a  confiderable  diftance. 

5.  Whenever  it  can  be  done,  the  bafe  fhould  be  taken  in 
the  dire^on  of  two  fixed  and  very  vifible  objeds ;  as,  by 
this  means,  it  will  be  more  eafy  to  follow  it  exa^ly  ia 
meafuring,  than  if  the  two  fignals  could  only  be  feen  with 
difficulty,  or  which  the  wind  or  other  caufes  might  deranee. 
And  in  order  to  infure  accuracy  in  this  meafurement,  a  iuf- 
ficient  number  of  perfons  fhould  be  employed,  and  divided 
into  feveral  companies,  independent  of  each  other,  who, 
after  meafuring  the  bafe  feparately,  communicate  generally 
the  refults  of  their  refpe^live  operations.  If  each  company- 
has  found  the  fame  length,  the  meafurement  is  undoubtedly 
corre^ ;  and  it  may  even  be  flill  confidered  fo,  if  the  dif- 
ference of  the  feveral  meafurements  be  but  trifling,  and  a 
mean  of  the  whole  be  taken.  But  if  the  difference  be  con- 
fiderable, the  bafe  muft  be  remeafured. 

The  meafurement  of  a  bafe,  in  large  trigonometrical  fur- 
veys, is  one  of  the  mofl  delicate  and  important  operations  in 
the  whole ;  as  any  error  in  this  mud  necefl'ariiy  affe^  the 
accuracY  of  all  the  fubfequent  computations ;  and,  accord- 
ingly, the  greateft  poflible  care  is  always  taken  in  this  funda* 
mental  operation.  On  this  fubjeA  the  following  works 
may  be  advantageoufly  eonfulted :  vi%»  Bouguer,  **  La 
Figure  de  la  Terre ;"  Bofcovich,  ^*  Voyage  Aiironomique 
et  Geographique ;"  Caffini,  <<  Meridienne  de  I'Ohfervatoire 
de  Paris;**  Delambre,  "  Mefur^d'un  Arc  du  Meridienne  ;'* 
"  An  Account  of  the  Meafurement  of  a  Bafe  on  Hounflow 
Heath,"  by  general  Roy ;  and  "  An  Account  of  the 
Trigonometrical  Survey  of  England  and  Wales,"  by 
colonel  Mudge.     See  alto  Deorsk. 

In  all  that  has  been  faid  at  prefent,  the  land  has  been  fup* 
pofed  perfe6Uy  horizontal,  and  no  impediments  are  taken 
into  the  account,  which  in  any  way  impeded  the  opcratioa 
of  meafuring.  Sec.  But  various  cafes  arife  in  pra^ice,  ia 
which  obffcacles  of  this  kind  occur,  and  mufl  be  fur  mounted* 
We  propofe,  therefore,  in  concluding  this  article,  to  give  a 
few  mifcellaneous  problems  connected  with  this  fubjeft. 

Proslsm  I. 

The  length  of  a  line  meafured  on  a  declivity  being  given, 
and  the  angle  of  its  depreffion,  to  find  the  horizontal 
length. 

Let  A  B  (J!g.  7. )  be  the  inclined  line  which  has  been 
meafured,  and  A  F  a  ftaff  of  the  fame  length,  as  the  inflru- 
ment  which  has  been  ufed  for  taking  the  angle  of  depreffion 
E  D  F ;  it  is.  required  to  determine  the  horizontal  length 
or  bafe  A  C. 

In  the  firft  place,  fince  FA  =  DB,  and  thefe  Hnea 
beingr  alfo  parallel,  it  follows  that  F  D  and  A  B  are  alfo 
parallel  and  equal,  and  confequently  the  angle  E  D  F  =  the 
angle  ABC;  therefore,  as 

r  «  A  r>      ABxcof.BAC         ^^ 
rad.  :  AB  ::  cof.  BAC  :  5 ^-  =3  AC. 

rad. 

It  fhould  be  obferved,   however,  that  inftnimenta  are 
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frequently  ufed  for  thi«  purpofe*  which  give  the  reduced 
length  of  the  doping  line  from  obferration ;  but  where  great 
accuracy  ia  required,  the  abore  is  by  far  the  moft  to  be 
depended  upon* 

Prob.  II.  N 

Sttppofe  it  were  required  to .  determine  the  triangle 
ABC  {Jig.  8.),  the  fide  A  B  and  the  angle  ABC  only 
being  given;  and  that  a  wood,  or  fome  other  obftacle, 
fituated  in  the  direfiion  A  C,  does  not  allow  of  any  other 
angle  being  obferved :  fuppofe  alfo,  that  on  account  of  a 
pond,  or  morafs,  or  the  like,  the  length  of  B  C  cannot  be 
accurately  meafured« 

In  this  cafe,  meafure  on  the  (ide  BC,  or  on  that  fide 
produced,  the  greateft  length  poflible,  C  D»  fo  that  the  ob- 
je6fc  A  may  be  feen  from  the  point  D  $  then  if  the  angle 
A  B  D  be  obferved  at  B,  and  the  angle  A  D  B  at  D,  one 
fide  and  two  angles  will  be  known  in  the  triangle  A  D  B ; 
and,  therefore,  B  D  may  be  computed ;  and,  confequently, 
if  C  D  be  added  to  it,  or  fubtraded  from  it,  according  as 
this  lengrth  was  meafured  on  the  fide  B  C,  or  on  its  pro* 
longation,  the  fide  BC  will  be  obtained;  but  by  hypo- 
thefis,  the  angle  A  B  C  is  alfo  known ;  and  the  triangle 
ABC  may,  therefore,  be  refolved  by  the  common  prin- 
ciples of  trigonometry.  • 

Again,  let  us  fuppofe  the  length  C  D  cannot  be  mea- 
fured, either  upon  the  fide  B  C,  or  on  its  prolongration,  or 
that  B  C  cannot  be  fufficiently  extended  in  that  diredion,  to 
allow  the  point  A  to  be  feen. 

In  this  cafe,  a  right  line  C  E  is  to  be  meafured  in  any 
diredtion,  either  to  the  right  or  left  of  the  point  C ;  then  if 
there  be  obferved  at  B  the  angles  C  B  A,  £  B  A,  and  at  £ 
the  angles  A  £  B,  A  £  C,  thefe  angles,  and  the  fide  A  B, 
which  is  known,  will  furnifh  fufficient  data  for  computing 
the  lines  BE,  B  C,  and  then  refolvin^  Che  triangle  ABC 
in  the  manner  above  ftated :  thus  the  Ime  B  C  will  be  con- 
ne6ted  with  the  precedin^r  triangles,  and  may  be  ufed  as  a 
bafe  in  the  feries  of  operations. 

Prob.  III. 

Let  AB  (^•9*)  be  any  known  diftance,  at  the  ex* 
tremity  of  wluch  the  necefiary  obfervations  cannot  be  made 
for  determining  the  right  line  C  D,  from  which  it  is  required 
to  form  a  feries  of  triangles,  conneAed  with  thofe  by  which 
A  B  was  found.  Suppofe  alfo  that  it  is  impoffible  to  mea- 
Cure  C  D,  either  wholly  or  in  part,  or  even  any  other  line, 
of  which  C  or  D  is  one  of  its  extremities :  in,(hort,  that 
nothing  farther  can  be  done  than  to  obferve  the  angles 
ACB,  BCD,  at  the  point  C;  and  the  angles  CDA, 
A  D  B,  at  the  point  D. 

Here,  as  the  line  C  D  cannot  be  meafured,  any  length 
C  d  muft  be  aflumcd  for  it ;  and  whatever  that  length  may 
be,  it  will  not  change  the  values  of  the  angles  taken  at  the 
points  C  and  D.  Thefe  angles  remaining  the  fame,  the 
fides  of  the  triangles,  which  refult  from  the  affumed  length 
C  D,  will  be  proportional  to  the  homologous  fides  of  thofe 
which  the  true  length  of  that  line  would  give,  fince  the 
former  triangles  are  fimilar  to  the  latter. 

This  being  premifed,  if  the  angles  ACB,  BCD,  be 
obferved  at  the  point  C,  and  the  angles  CDA,  A  D  B, 
at  the  point  D,  two  angles  and  the  bde  C  </,  the  affumed 
length  cf  C  D,  will  ht  ki  own  in  the  triangle  aCJy  which  is 
fimilar  to  the  triangle  A  C  D  ;  therefore,  the  fides  C  a  and 
da  may  be  computed :  and  as  two  angles  and  the  fide  C  d 
are  alfo  known  in  the  triangle  idC,  the  fides  C^  and  dk 
may  likewife  be  computed.  And,  laftly^  in  the  triangle 
mdif  the  two  fides  is  and  dk,  and  the  coutained  angle 

8 


adh,  are  known,  from  which  ah  will  be  found;  and  vt 
fliall  then  have  the  true  diftances  by  means  of  the  foliovn{ 
proportions^  viz. 

fed   :  CD 

ac    I  AC 

ai  :  AB  ::    \  ad  :  AD 

\  ic    :  BC 
[hd  :  BD 

the  lines  whofe  dimenfions  were  required. 

Prob.  IV. 

To  find  the  pofition  of  a  place  from  which  three  point% 
previoufly  determined,  caa  be  feen,  but  fuch  that  hm 
thefe  points  the  place  cannot  be  perceived. 

Let  A,  B,  C,  (^.  lo.)  be  the  three  points,  thepoli- 
tions  of  which  are  given,  fo  that  all  the  parts  of  the  tri- 
angle A  B  C  are  known ;  and  let  D  be  the  point  to  be 
determined.  It  is  required  to  find  the  diftances  BDf 
A  D,  and  C  D,  by  obferving  the  angles  m  and  n. 

Let  Xf  jf,  and  s,  reprefent  the  angles  BAD,  DjiC,  and 
BCD,  refpeaivcly  ;  then  in  the  triangles  A  B  D,  BCD, 
which  have  the  fide  B  D  common,  wt  have 

Q  ^        A  B  .  fin.  jr .         B  C  .  fin.  s . 
fin.  m  fin.  (m  +  n) 

But  s  =:  i8o*  -  «  -  ^  =  i8o*»  —  «  -  (i8o^  -  B -^ 
^  jr  4-  B  —  A ;  therefore,  alfo, 

fin.  s  =  fin.  »  .  cof.  (B  --  ii)  +  cof.  x  ..fin.  (B  - 1) 

^    AB  .  fin.  (m  -h  fi)         ^ 
BC  •  fin.  m 

By  dividing  this  lalt  equation  by  the  fin.  ««  we  obtam 


cot«;r  =s 


AB  .  fin.  (m  +  u) 


y^^    n  ^     .« cot.(B-s)i 

BC  .fin.  m.fin.  (B'-ii)  ^ 

or,  for  the  fake  of  greater  convenience  in  the  cslculatioOf 

_  r         fin.  C  .  fin.  («  +  «)  ,1 

cot. «  =  cot.  (B-«)  ]  ^    «  A  in.   r ^ — TTfi — T""'  I 

'  t  fin.  B  AC .  fin. w .  cof.  (B-«)      J 

from  which  equation  the  part  «,  of  the  angle  B  A  C,  aoo 
confequently  the  other  part  CAD,  will  be  known;  m 
the  refolution  of  the  triangles  ABD,  ACD,  willgi«« 
the  diftances  required. 

This  folution  pofieifes  the  advantage,  that  the  eqaaon 
from  which  it  is  obuined  holds  good  in  all  cafes,  as  appes) 
from  the  following  obfervations. 

1.  If  we  had  B  «,  the  cot.  (B  —  «)  would  be  Mo- 
tive, which  is  the  only  change  in  the  equation. 

2.  If  the  point  D  be  within  the  triangle  A  B  C,  we  IbD 
have  (m  +  n)  greater  than  iSo®;  in  which  cafe,  the  dD' 
(m  +  «)  will  likewife  be  negative.  Befides,  although  oae 
of  the  angles  A,  B,  or  C,  may  be  obtufe,  yet  the  feg- 
ment  of  one  of  the  acuce  angles  is  to  be  fought,  in  ontx^ 
avoid  any  embarrafl'ment  and  uncertainty  refpeAinj  if 
fpecies  of  the  angle  x ;  and  we  have  always  our  choice  ■ 
this  refped.  , 

3.  If  B  were  equal  to  %erOf  which  Happens  whtf  » 
three  points  A,  B,  C,  are  in  a  right  line,  '.the  powtA 
muit  then  be  fuppofed  at  y,  and  the  angle  x  change*  ^^ 
BjfD,)  and  we  ihould  have 

f         AB  .fin,  (m  +  «)7     ^ 
\  BC  .  fin.  m  ,  cof.  iiJ  ' 


cot.  X  =  cot.  n 


cot.  X  s 


B  C  .  fin. 
A  C  *  cot,  n  —  A  B  .  cot.  m 
BC 


yf^ 
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4.  When  B  =  «»  the  problem  is  iodetermioatey  at  in 
this  cafe,  cot.  (B  —  n)  is  infinite^  and  the  point  D  may 
have  an  indefinite  numb«r  of  pcfitions,  each  of  .which  will 
fatisfy  the  conditions  of  the  queftion,  as  is  evident  from 
the  following  conftru6tion,  which  will  in  £zSt  fuperfede  in 
many  cafes  the  neceffity  of  any  computation ;  as  for  in- 
ttance»  when  the  abfolute  lengths  of  the  lines  A  By  B  D, 
and  C  D»  are  not  required,  but  merely  the  pofition  of  the 
point  D  on  the  map. 

Coiiflru3ion. — If  a  circle  be  fuppofedto  pafs  through  the 
points  A»  B,  D,  we  (hall  have  ^  A  B  =  fin.  m.  And  as 
this  fine  is  proportional  to  the  radius  of  the  circle*  it  will 
be  eafy  to  find  the  radius,  by  dividing  ^  A  B  by  fin.  m,  as 
taken  from  the  tables. 


In  this  manner, 


AC 


will  be  the  radius  of  the  circle, 


2  fin.  n 

which  would  pafs  through  the  points  A,  d  D. 

Therefore,  if  thefe  two  circles  be  defcribed  with  their 
refpedive  radii,  fuch  as  found  by  the  calculation,  they  will 
interfed  each  other  in  the  point  D,  from  which  the  pofition 
of  that  point  will  be  determined. 

Prob-  V. 

From  the  top  of  an  eminence,  the  height  of  which  is 
given,  to  determme  the  horizontal  diftance  between  two  ob* 
jeds  fituated  below. 

Let  R  {Jig.  II.)  be  the  elevated  point,  the  height  of 
which  above  the  common  horizontal  plane  of  the  objeds 
A,  P,  is  equal  to  R£ ;  the  diftance  AP  nsay  be  deter- 
mined from  R,  in  the  following  manner. 

Take  the  angle  A  R  P,  and  the  angles  of  depreffion, 
or  the  complements  of  P  R  £  and  A  R  £.  Then,  in  order 
to  reduce  the  angle  A  R  P  to  A  E  P ;  we  find  in  the  tri- 
angles APR,  APE,  the  common  fide  A  P,  and 

AP«  =  AR*  +  PR«-aARxPR.cof.ARP 
=  AE*  +  PE»-2AE  X  PE.cof.AEPj 
from  which  laft  equation,  we  obtain 

cof  AEP  =  ^-?  ^  PR-cof.  ARP-  RE» 


and  this  gives 
cof.  A  E  P  =s 


AE  X  PE  ' 

cof.  a R P  —  fin.  R  A  E  .  fin.  R PE 


cof.  RAE.cof.  RPE 
or,  to  Amplify  the  computation, 

cof.  A  E  P  =  tan.  R  A  E  .  C         cof.  A  R  P -% 

tan.  PRE  Ifin.  RAE  .fin.PRE       'j 

From  the  former  of  thefe,  which  is  the  eafieft  to  enun- 
ciate, Cagnoli  deduces  the  following  rule  for  reducing  an 
suigle,  having  its  vertex  out  of  the  plane  of  redudion: 
vis. 

**  The  cofine  of  the  reduced  angle  is  equal  to  the  cofine 
of  the  obferved  angle,  minus  the  reSihigle  of  the  fines  of 
the  angles  of  elevation  ;  the  remainder  being  divided  by  the 
i^dangle  of  the  cofines  of  the  fame  angles." 

The  angle  A  R  P  being  thus  reduced  to  A  E  P,  the 
tDvo  others,  with  the  fide  R  £,  will  ferve  to  calculate  A  E 
and  P  E ;  and,  confequently,  the  requifite  data  will  thus 
be  obtained  for  finding  the  diftance  A  P. 

N^ie — ^Inftead  of  the  preceding  formulae  of  redudion, 
tliat  given  by  Delambre  may  be  employed,  which  is  more 
convenient  for  the  purpofes  of  computation :  viz, 

ffin.i(ARP+RAE-PRE)x 
fin.  4  AEP  =^i     fin.|(ARP  +  PRE^RAE) 

t        cof.  RAE  X  cof.RPS 


} 


It  may  be  obferved,  with  regard  to  the  pradical  utility 
of  this  problem,  that,  as  it  is  eafy  to  ^esdfure  an  altitude 
with  great  accuracy  by  the  barometer,  we  may  determine 
firom  a  pYojeding  part  of  a  fteep  mountain,  the  pofitions 
of  the  towns  and  other  objeds  fituated  in  the  valleys  which 
it  overlooks,  without  the  neceffity  of  meafuring  a  bafe. 

For  farther  information  on  this  fubjed,  the  reader  is 
referred  to  the  **  Trigonometrical  Survey  of  England  and 
Wales/'  by  Col.  Mudge ;  <«  Bafe  du  Syfteme  Metrique  De« 
cimal/'  by  Delambre ;  **  Expofition  des  Operations  faites 
en  Lapponie,"  by  Swanberg ;  to  the  treatifes  on  "  Topo- 
graphy and  Geodefia,"  by  ruifiant ;  and  to  the  ^*  Memoire 
Topographique,"  lately  tranflated  into  Engliih  by  M.  Ma- 
lortie. 

Surveying  Crofi.    See  Cross. 

SuRVSTiNO  Qtuuirant.     See  Quadrant. 

Surveying  Scale,  the  fame  with  reducing  fcale. 

Surveying  fFifeeL    See  Perambulator. 

SURVEYOR,  one  that  hath  the  overfight  and  care  of 
confiderable  works,  lands,  or  the  like.     See  Supervisor* 

Such  are  the  furveyor-general  of  the>  king's  manors ;  fur- 
veyor  of  the  king's  exchange,  mentioned  in  ftat.  9  Hen.  V* 
ft  at.  2.  c.  4 ;  furveyor-general  of  the  works ;  furveyor- 
general  of  his  majefty's  woods  and  parks ;  furveyor'^general 
of  the  crown-lands,  8cc. 

Surveyor  of  the  Hiihwaye.    See  Highway. 
'  Surveyor,  Marine,     See  Marine  Surveyw. 

Surveyor  of  the  Mebingt  is  an  officer  of  the  mint,  whofc 
bufinefs  is  to  fee  the  bultion  call  out ;  and  that  it  be  not 
altered  after  the  delivery  of  it  to  the  melter. 

Surveyors  of  the  Navy,  are  two  officers  who  fit  at  the 
navy-board,  being  invefted  with  the  charge  of  building  and 
repairing  his  majefty's  (hips  at  the  different  dock-yards  of 
the  kingdom,  for  which  purpofe  they  are  trained  to  the 
theory  and  pradice  of  fhip-building.  It  is  alfo  their  office 
to  know  the  ftate  of  the  navy  ;  to  audit  the  accounts  of  aU 
boatf wains  and  carpenters 'ferving  therein;  and  to  enquire 
into  the  condition  of  all  the  naval  llores,  at  home  and 
abroad,  in  order  to  fupply  whatfoever  nuy  be  deficient. 

Surveyor  of  the  Ordnance^  is  an  officer,  whofe  charge 
is  to  furvey  all  the  king's  ordnance,  ttores,  and  provifions 
•f  war,  in  the  cuftody  of  the  ftore-keeper  of  the  Tower  of 
London ;  tn  allow  aul  bills  ef  debts,  to  keep  checks  os 
labourers'  and  artificers'  works,  Bcc. 

There  are  alfo  many  other  officers  called  furveyors,  is 
the  different  departments  in  the  ftate  and  revenue ;  as  the 
furveyor  of  the  pidures  in  the  royal  houfehold ;  furveyor 
of  the  private  roads,  and  furveyor  of  gardens  and  waters^ 
belonging  to  the  Board  of  Works,  &c. ;  furveyor-gene- 
ral  of  the  duchy  of  Cornwall;  general* furveyors,  and 
furveyors  of  counties,  belonging  to  the  tax-omce ;  fur- 
veyors of  land  and  woods,  belonging  to  the  duchy  court 
of  Lancafter ;  furveyor-general,  furveyor,  furveyors-general, 
refident  in  London,  and  alfo  of  the  riding  omcers ;  land- 
furveyors ;  furveyors  of  paper,  keys,  baj^gag^,  land-car- 
riage  officers,  buildings,  coift-vraiters,  lung's  warehoufe, 
Eaft  India  warehoufe  and  navigation,  belonging  to  the  cuf- 
toms  ;  general  furveyors  ;  genisral  furveyors  of  difiillery  ; 
furveyors  of  glafs  amd  coaches,  in  the  excife  office ;  fur- 
veyors of  the  falt-office ;  refident  furveyors  of  the  general 
poft-office,  and  bye-letter  office ;  fur^ors  of  the  ftamp- 
duties ;  furveyors  of  the  hawkers'  and  pedlars'  office;  fur- 
veyor of  the  royal  hofpital  at  Green wicn ;  furveyor  of  the 
vidualling-oSce,  Ac. 

Surveyor  is  alfo  ufed  for  a  gauger.— ^And  alfo  for  « 
perfon  who  meafnr^s  and  makes  maps  of  lands.  See  Site* 
TRYING  and  OAUaiNG^^And  alfo  for  a  perfim  who  direds 
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andiiiperinCesds  private  and  (mblk  buildings*     See  BuiL]>- 
iKOt  and  PARTY*^d0r. 

SURVIVOIt)  in  LaWf  fipfnifiea  the  longer  liver  of  two 
joint-tenaats ;  or  any  two  perfons  joined  in  the  right  of  any 
thing. 

Thus,  when  two  or  more  perfons  are  feifed  pf  a  joint- 
eft  ate  of  inheritance,  for  their  own  lives,  or  pur  auter  vie^ 
or  are  jointly  poffeii'ed  of  any  chattel  intereft,  the  entire 
tenancy  upon  the  deceafe  of  any  of  them  remains  to  the 
furvivors,  and  at  length  to  the  l&ft  furvivor ;  and  he  (hall 
be  entitled  to  the  whole  eftate,  whatever  it  be,  whether  an 
inheritance  or  a  conunon  freehold  only,  or  even  a  lefs  eftate. 
This  right  of  furvivorfhip  is  called  by  our  ancient  authors 
theyu/  mccrefcendk^  becaufe  the  right  upon  the  death  of  one 
joint-tenant,  accumulates  and  increafes  to  the  furvivors  ;  or 
as  they  themfelves  exprefs  it,  part  tUa  communu  accrefcU 
fuperfiitihuSf  de  perfona  in  perfonmm  ufqtu  ad  uithnum  fuper^ 
Jlitem,  And  tusyu/  acerefcendi  ought  to  be  mutual ;  which 
judge  Blackftoue  apprehends  to  be  the  reafon  why  neither 
the  king,  nor  any  corporation,  can  be  a  joint*tenant  with  a 
private  perfon  ;  for  hare  is  no  mutuality :  the  private  per- 
fon  has  not  even  the  remoteft  chance  of  being  feifed  of  the 
entirety,  by  benefit  of  furvivorfhip ;  for  the  kin?  and  cor- 
poration can  never  die.  For  the  encouragement  of  hufbandry 
and  trade,  it  is  held,  that  a  ilock  on  a  farm,  though  occu- 
pied jointly,  and  alfo  a  ftock  ufed  in  a  joint  undertaking, 
by  way  of  partnership  in  trade,  (hall  always  be  confidered 
as  common  and  not  as  joint  property  ;  and  there  (hall  be  no 
(urrivor/hip  therein.     Blackii.  Comm.  b.  ii. 

SURVIVORSHIP.  Payments  which  are  not  to  be 
made  till  fome  future  period,  are  termed  rever/Umsy  to  diftin- 

Suifh  them  from  payments  which  are  to  be  made  imme- 
iately. 
Reverfions  are  either  certain  or  emtmgent.      Of  the  for- 
mer fort  are  all  fuitis  or  annuities  payable  certaudy  at  the 
expiration  of  any  terms,  or  tlie  extindion  of  any  lives. 

iSee  Reybrsioks.)  Of  the  latter  fort  are  thofe  which 
epend  on  anv  contingency  ;  as,  particularly,  the  furvivor- 
fhip of  any  lives  beyond  other  lives.  Thefe  form  the  moft 
intricate  and  difficult  part  of  the  dockrine  of  reverfions  and 
life-annuities ;  and  the  books  in  which  this  fubje6k  is 
treated  moft  at  large,  and  at  the  fame  time  with  the  moft 
preeiiien,  are  Mr.  Simpfon's  Sele£i  £xer9ifes ;  Dr.  Price 
on  Reverfionary  Pigments  ;  and  Mr.  Morgan  on  Annuities 
and  Aflurances  on  Lives  and  Survivorftiips. 

The  whole  likewife  of  the  third  volume  of  Mr.  Dodfnn's 
Mathematical  Repofitory  relates  to  this  fubje^i ;  but  Mr< 
J)odfon'8  inveftigations  being  founded  on  M.  De  Moivre's 
hypothefis,  of  an  equal  decrement  of  life  through  all  its 
ilaffes,  the  rules  are  very  incorred,  when  the  li^cs  are  either 
under  15,  or  exceed  60  years  of  age.  For  this  reafon.  Dr. 
Price,  and  alfo  Mr.  Maferes,  curiitor  baron  of  the  exche- 
quer, (in  two  volumes,  entitled  the  *<  Principles  of  the  Doc- 
trine of  Life- Annuities,'')  have  difcarded  the  valuation  of 
lives  grounded  upon  it ;  and  the  former,  in  particular,  in 
order  to  fet  aiide  all  occafion  for  ufing  them,  has  fubftituted 
in  their  room  a  great  variety  of  new  tables  of  the  proba- 
bilities and  values  of  lives,  at  every  age,  and  in  every  fitua- 
tioa  ;  calculated  not  upon  any  hypothefis,  but  in  ftri6k  con- 
formity to  the  beii  obfervations.  Thefe  tables,  added  to 
other  new  tables  of  the  fame  kind  in  Mr.  Baron  Maferes's 
work  juft  mentioned,  form  a  complete  fet  of  tables,  by 
which  all  queftions  relating  to  annuities  on  lives  and  fur* 
vivorfhips,  may  be  anfwered  with  as  much  corre^inefs  as 
the  nature  of  the  fubjed  allows.     See  hiFE-jinnuiiies. 

It  fliould  be  oblierved,  that  in  all  computations  of  con- 
tingent Kcveriions  involving  together  the  Uvea  of  malea  and 
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females,  the  inorter  duration  of  the  former  is  a  drtumilance 
which  ought  not  to  be  difrejrarded.  The  following  tabb 
therefore,  derived  by  Dr.  Price  from  the  probabSitiw  of 
lives  in  Sweden  among  males  and  females  feparately,  vt 
inferted  here,  not  only  as  being  well  fitted  for  calculating 
the  values  of  reverfions  of  the  above-mentioned  defcription, 
but  alfo  as  they  ferve  to  prove  the  truth  of  an  important 
fa£k,  not  previoufly  afcertained,  in  the  dodrine  of  life, 
annuitie;;. 

Table  I. 

Shewing  the  probabilities  of  the  duration  of  hiuna  life 
among  males  and  females,  deduced  from  obiiervatioBi  of 
the  proportions  of  the  liring  to  the  numbers  that  have 
died  at  all  afl;e8  for  twenty-one  years,  from  175J  to  1776, 
in  the  kingdom  of  Sweden. 


Malk 
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TMMALfS. 

Bom  10, 

282—28 

2  bom  dead. 

io,277-i 

117  bom  dead. 

Age. 

LiFing. 

Dcci. 

Bacpca. 

Living. 

Deer.    Etped. 

Born  alive. 

IO,OCX) 

2300 

33.20 

IO»000 

2090 

35-7« 

I  year 

7,700 

500 

42-45 

7,910 

518 

44.00 

2 

7,200 

337 

43-83 

7»39» 

35° 

46.0J 

3 

6,863 

240 

44.96 

7»042 

250 

4;-3' 

4 

6,623 

150 

45-57 

6,792 

135 

4«.C4 

5 

6.473 

125 

45.62 

6,6s7 

120 

4S.00 

6 

6,34» 

105 

45.50 

6.537 

105 

47-»7 

7 

6,243 

90 

45.26 

6.433 

8J 

*iiM 

8 

^y^SS 

75 

44.91 

6,347 

70 

47.al 

9 

6,078 

^S 

44.46 

6,277 

60 

46.(0 

10 

6,0  M 

5»95» 

55 

43-94 

6,217 

^l 

46.15 

II 

45 

43.26 

6,165 

46 

45J5 

11 

5^913 

45 

42.58 

6,119 

40 

«-85 

^3 

5,868 

40 

41.91 

6,079 

35 

4f'5 

H 

5*828 

40 

41.24 

6,044 

3S 

m4 

15 

5,788 

39 

40.56 

6,009 

35 

41.76 

16 

5'749 

39 

39-83 

5.974 

40 

4J0t 

17 

5»7io 

39 

39-11 

5.934 

40 

4I.J1 

18 

5»<57« 

44 

38.39 

5.894 

4» 

40-J9 

19 

5»627 

44 

37r67 

5.852 

43 

39.87 

20 

5>583 

50 

36.95 

5,8og 

43 

39-'5 

21 

5»533 

50 

36.28 

5,766 

43 

22 

« 

5*483 

50 

3562 

5.723 

43 

!7-7» 

23 

SASS 

55 

34.96 

5t68o 

44 

37x1 

H 

5»378 

55 

34-30 

5>636 

45 

j6.a9 

25 

5>323 

55 

33.63 

5.591 

45 

35J' 

26 

5,268 

55 

32.98 

5.546 

50 

34'9<' 

27 

5»2i3 

55 

32.32 

5.496 

5* 

34.11 

a8 

5.158 

55 

31.66 

5.444 

55 

m 

29 

S^^os 

56 

31.00 

5.389 

55 

3»-«5 

30 

^'^i2 

59 

30-34 

5.334 

60 

31.17 

31 

4*988 

60 

29.69 

5.274 

60 

$i-J+ 

32 

4,928 

60 

29.04 

5»ai4 

65 

j»9i 

33 

4,868 

60 

28.39 

5.H9 

65 

ft 

34 

4,808 

60 

27.74 

5.084 

65 

29.66 

35 

4.748 

60 

27.09 

5,019 

60 

29.03 

36 

4,688 

6o' 

26.43 

4.959 

5^ 

28.26 

37 

4,628 

60 

25.76 

4^903 

^t 

37.50 

38 

4,568 

60 

25.09 

4.847 

56 

a6,74 

39 

4.508 

60 

24.42 

4.79^ 

58;  25-97 

40 

4.4^8 

65 

*3-75 

4.733 

65 

25.21 
2468 

41 

4.383 

7* 

^S^^5 

4,^8 

u 

42 

4#3" 

80 

zz.5^ 

4»593 

76 

1475 

SURVIVORSHIP. 


Malbs. 

Females 

. 

Age. 

Living. 

Deer. 

Expe<c^. 

Living. 

Deer. 

Expea. 

43 

4»^3i 

80 

21,93 

4'5i7 

76 

23.62 

44 

4*151 

80 

2I.J2 

4»44» 

75 

23.10 

45 

4>07« 

80 

20.71 

4*3^^ 

72 

22.57 

46 

3>99i 

80 

20.12 

4»294 

67 

21.91 

47 

3>9ii 

80 

19.52 

4,227 

ts 

21.24 

48 

3*831 

80 

18.92 

4,162 

65 

20.58 

49 

3»75i 

«5 

18.32 

4>097 

70 

19.92 

50 

3,666 

95 

17.72 

4.027 

75 

19.26 

51 

3'57i 

95 

17.17 

3.952 

80 

18.64 

S* 

3'476 

95 

16.63 

3.872 

85 

i8.oi 

Si 

3'38« 

95 

16.08 

3'7B7 

85 

»7-39 

54 

3,286 

95 

^S'SS 

3,702 

85 

16.77 

jy 

3»>9» 

95 

14.98 

3,617 

l^ 

16.15 

56 

3>09^ 

95 

H-43 

3.532 

85 

»5-53 

H 

3,001 

lOI 

^3-87 

3.447 

90 

14.92 

58 

2,901 

loo 

>3-33 

3.357 

90 

14-3 » 

59 

2»8oi 

100 

12.79 

3.267 

100 

13.69 

60 

2.70^ 

105 

12.24 

3.167 

no 

13.08 

61 

2,596 

no 

11.72 

3.057 

118  ^ 

12.56 

6i 

2,486 

«i5 

II. 21 

2,939 

izo 

12.04 

63 

M7I 

115 

10.73  • 

2,819 

120 

11.52 

64 

2,256 

"5 

10.26 

2,699 

120 

II.OI 

^^ 

2,141 

115 

9.78 

2i579 

120 

.10.49 

66 

2,026 

"5 

IT 

2.459 

120 

9-97 

67 

i,9»' 

1 20 

8.84 

2»339 

120 

9.49 

68 

i»79i 

125 

8.40 

2,219 

120 

8.94 

69 

1,666 

»25 

7-99 

2,099 

120 

8.42 

70 

^541 

"5 

7.60 

1.979 

130 

7.91 

71 

i,4'6 

125 

7.22 

1,849 

140 

7-53 

7* 

I>291 

120 

6.87 

1,709 

150 

7.16 

73 

i»i7i 

120 

6.53 

1.559 

160 

6.7B 

7+ 

i>05i 

no 

6.22 

1.399 

150 

640 

75 

941 

105 

5.89 

1,249 

140 

6.03 

76 

836 

100 

$.$6 

1,109 

130 

5-73 

77 

736 

90 

s^s 

979 

120 

5-43 

78 

646 

l^ 

4.92 

8^9 

no 

5.11 

79 

561 

80 

4-5^ 

749 

100 

4-79 

80 

481 

75 

4.27 

649 

95 

4-47 

81 

406 

70 

3-9^ 

554 

90 

4-13 

82 

33<5 

<S5 

3-^ 

464 

85 

3-84 

83 

271 

60 

3-45 

379 

80 

.    3-59 

84 

211 

50 

330 

299 

75 

3-42 

85 

161 

40 

3.16 

224 

55 

3-40 

86 

121 

• 

30 

3-04 

169 

40 

3-34 

87 

91 

22 

2.88 

129 

30 

3.22 

88 

69 

17 

2.64 

99 

H 

3.05 

89 
1  90 

5a 

14 

2-34 

76 

18 

2.82 

38 

12 

2.02 

58 

15 

2.55 

9« 

26 

9 

43 

12 

92 

17 

7 

31 

10 

93 

10 

6 

21 

8 

94 

4 

S 

13 

6 

95 

I 

I 

7 

4 

96 

0 

0 

3 

2 

97 

0 

0 

. 

I 
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Table  II. 

Shewing  the  probabilitiet  of  the  duraition  of  human  life 
among  males  and  females,  taken  colle6iively,  deduced 
from  the  preceding  table. 


Born  10,249 — 249  born  dead. 


Age. 


Bom  alive. 

I  year 
2 

3 

4 

5 
6 

7 
8 

9 

10 

II 
12 

13 
14 

15 
16 

17 
18 

^9 
20 

21 

22 

23 

24 

25 
26 

27 
28 

29 

30 
31 
32 
33 
34 

36 

37 

38 

39 
40 

4' 

42 

43 

44 

45 
46 

47 
48 


Li 


iTing. 


10,000 

7.805 
7.296 
6,752 
6,707 
6,564 
6,442 

^^337 
6,250 

6,177 
6,115 

6,061 

6,016 

5>974 
5*936 

5.899 
5,862 

5,822 

5,782 

5.740 

5'697 
5,650 

5,603 

5>555 
5^507 
5.457 

5.407 

5^355 
5.301 
5,246 

5,191 
5.^32 
5,072 

5,010 

4.947 
4.884 
4,825 

4.767 

4.709 
4,651 

4.59  ^ 
4.526 

4.453 

4.375 

4.297 
4,219 

4.143 
4,069 

3'997 


Deer. 


»'95 
509 

344 
245 
143 

132 
105 

87 

73 
62 

54 

45 

4» 

38 

37 

37 
40 

40 

42 
43 

47 

47 
48 

48 

5° 
5® 
■5* 
54- 
55 
55 

59 
60 

62 

63 
63 

■  58 
58 

60 

^5 
73 

78 

78 

78 
76 

74 
72 

73 


Expca. 


34-42 
42.95 
44.92 

46.  T  I 
46.78 
46.79 
46.66 

46.43 
46.07 

45.61 

45.07 

44-38 
4370 
43.01 

42-33 
41.64 

40.92 

40.19 

39-47 

3^74 
38*02 

37-33 
36.64 

35-96 
35-27 
3458 

33-91 
33-23 
32.56 

3T.88 
31.21 

30.57 
29.94 

29.30 

28.67 

28.03 

27-31 
26.68 

26.01 

25-33 
24.66 

24.05 

23-44 
22.83 

22.22 

21.61 

26.98 
20.35 
19.72 


Agf 


49 
50 
5« 
52 

53 
54 
55 
56 

57 
58 

59 

60 

61 
62 

63 

64 

65 
66 

6 

6 

69 

70 

71 

72 

73 
74 
75 
76 

77 
78 

79 
80 

81 

82 

84 

85 
86 

87 
88 

89 

90 

9» 
92 

93 
94 

95 
96 


Livi 


mg. 


3.924 
3,846 

3,761 

3.674 

3.584 

3.494 

3.403 
3.3^2 

3,220 

3.125 
3.030 
2,930 
2,822 
2,708 
2,590 
2,472 

2.354 

2,118 

t97 
'  7i 
.749 
,622 

489 

.554 
,214 

,084 

2*3 
848 

743 
648 

558 
46B 

384 

309 
244 

189 
144 

109 
82 
62 

47 

33 
21 

'-   II 

5 
2 


Deer. 


78 

85 

87 
90 

90 
91 

9' 
92 

95 

95 

00 

08 

18 
t8 
18 
18 
18 
21 
24 

24 

27 

33 

35 
40 

30 
21 

'5 
05 

95 

90 

90 
84 
75 
65 
55 
45 

35 

27 

20 

15 

14 
12 

10 

6 

3 
J 

I 


Fxpt-a. 


9.09 
8.46 
7.87 
7.29 
6.70 
6.12 

5-53 
4-95 
44-37 
3-79 

3-21 

2.63 
2.12 
1.62 
i.ti 
0.61 

O.IO 

9.62 

9.15 

$.67 

8.20 

7.72 
7-52 

6.89 

6-53 
6.23 

5.91 

5-59 
5.28 

4.96 

4.61 

4.28 

4.01 

3-8o 

3-57 
3-39 
323 

3-09 
2.92 

2.71 

2-43 

2.05 

1.71 

1.40 


SURVIVORSHIP. 


Shewing  the  Tslnes  of  snnuities  on  fingle  li*ea  among'  malei  and  femalei,  according  to  the  probabilitieB  of  the  d 
ofiife  in  the  kingdom  of  Sweden.     See  Table  I. 
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16.503 

14.051 

16.830 

■4.271 

16.661 

.4.161 

49 

11-518 

.0.5.6 

'  1.333 

.1.205 

".930 

laMo 

2 

I7-3!! 

14.778 

17.719 

15.034 

■7.537 

.,.906 

50 

.1.167 

10.198 

13.049 

.0.970 

11.658 

I0.6H 

3 

■7-935 

15.379 

18.344 

15-57' 

.8,139 

■5415 

5' 

1..030 

.0.100 

11-769 

.0.737 

".399 

.0.41S 

4 

18.53S 

15.634 

18.780 

15.951 

.8.554 

'5.787 

52 

10.785 

9.895 

■  ■-493 

10.507 

.■.■J8 

.0.10] 

5 

18.503 

■5.786 

18.927 

15.088 

'8.7'5 

'5-937 

53 

■o.53^ 

9.682 

10.380 

■0.87s 

9)1. 

6 

lS.633 

15.901 

19.045 

16.303 

.8.833 

16.053 

54 

■  0.169 

9.460 

10.937 

10.043 

10.603 

Hi' 

? 

i8.1i93 

15.977 

19.13] 

.6.291 

18.912 

'6.'34 

55 

9.998 

9.119 

10.641 

9-791 

10.310 

>•!" 

8 

"8.735 

16.031 

19.163 

'6.335 

18.943 

16.1,8 

56 

9.717 

8.988 

■0.334 

9.539 

looiy 

Vi' 

9 

'8.715 

16.030 

'9.151 

'6.343 

■8.933 

16.1S6 

57 

9.415 

8.736 

10.0.1 

9.153 

9.718 

S-"* 

ID 

18.674 

16.014 

19.109 

.6.3.5 

18.801 

16.169 

58 

9.140 

8.489 

9.691 

8.976 

9.416 

f"'. 

II 

18.600 

15.970 

.6.386 

18.810 

16.138 

8.845 

8.331 

9.358 

8.687 

9.101 

'.-".' 

11 

18.491 

15.896 

18.953 

.6.33, 

18.73. 

16.063 

60 

8.540 

7.963 

9.039 

8.406 

8-,«9 

l.iS( 

'3 

18.378 

15.819 

18.840 

.6..;3 

18.(09 

15.986 

61 

8.14' 

7.700 

8.739 

8.144 

8.490 

7.9)1 

14 

18.346 

'5.734 

18.707 

16.059 

18.476 

15.891 

63 

7-950 

7.441 

8.453 

7.89s 

8.101 

,M 

18.10; 

15.614 

18.568 

15.960 

.8.336 

15.793 

63 

7.66, 

7. '93 

8.166 

7-643 

7.917 

„,l 

i6 

17.958 

'5-517 

18.434 

■  5.856 

.8..9^ 

15.686 

64 

7.381 

6.938 

7.870 

7-381 

7.6.6 

K* 

17 

17.803 

'S-404 

■  8.390 

'5.761 

.8.046 

15.583 

65 

7.090 

6.676 

7.566 
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7,3.! 
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It 

17.643 

15..85 

.8.151 

■  5.66. 

'7.897 

'5-473 

66 

6.791 

6.408 
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6.831 

7.03. 

6.619 

■9 

17.493 

'5.'7S 

.8.0.3 

.5.563 

.7.751 

15.369 

67 

6.489 

6.134 

6.930 

6.541 

6.709 
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ao 

17.335 

15-059 

.7.873 

.5.462 

'7.603 
'745" 

15.260 

68 

6.20. 

5.I71 

6.596 

6.139 

6.J9I 

iojj 

31 

17.193 

'4-955 

.7.735 

.5-356 

'5.'55 

69 

5.933 

5.618 

6.153 

5.916 

6.093 

j.m 

33 

17.043 

14.846 

'7573 

.5.145 

'7.307 

15.045 

70 

5.670 

5.389 

5.897 

5-599 

5.783 

S4!t 

»3 

16.887 

14-732 

'7.4'4 

'5-'39 

.7.  .50 

'4.930 

7' 

S-4'8 

5.158 

5.564 

5-193 

5.49' 

s 

34 

16.743 

14.637 

17.353 

.5.0C5 

16.997 

■  4.818 

72 

5.180 

4.940 

5.16. 

5-013 

5.330 

'S 

16.593 

'4.5'7 

.7.087 

.4.886 

'6.839 

14.70. 

73 

4-940 

4-7'9 

4.998 

4-770 

4969 

4-?« 

36 

16.436 

14-403 

■6.9.5 

'4-757 

■  6.675 

'4-579 

74 

4-714 

4.531 

4.791 

4.58. 

4.758 

4-Si' 

37 

16.174 

'4-383 

.6.75. 

'4.636 

'6.5,3 

'4.459 

75 

4-487 

4.301 

4.58a 

4.388 

4534 

ti? 

«8 

16.105 

14.156 

■  6.588 

■4.S'5 

'6.346 

'4-335 

76 

4-153 

4.084 

4-367 

4-'89 

4-3'0 

»9 

15.930 

14.034 

.6.437 

'4.396 

.6.178 

14.3.0 

77 

4-034 

3.87. 

•4-145 

3-9»3 

4-084 

'■S 

JO 

'5.75I 

13.889 

.6.36. 

.4-373 

.6.006 

.4-080 

78 

3-768 

3.63. 

3.913 

3-767 

3-840 

'■^ 

3" 

■5.57! 

13.756 

.6.  .04 

■  4.,j6 

■  5.839 

'3-956 

79 

3-5'a 

3.390 

3.668 

3-536 

3-590 

'1 
191 

3" 

'5395 

13.619 

15.941 

14.035 

.5.668 

.3.817 

80 

3-360 

3.153 

3.40a 

3-185 

3-33' 

33 

15.308 

'3.477 

15.787 

•I3.933 

'5.497 

'3.700 

81 

3-017 

3.931 

3. '45 

3-041 

3.08. 

34 

15.014 

13.337 

■  5.639 

.3.806 

15.33] 

'3.566 

8a 

1.791 

3.706 

3.905 

1.8^3 

1.84a 

"■'2 

35 

14.81. 

13.170 

15.465 

.3.684 

15.138 

'3.417 

83 

3.600 

3.523 

3.699 

i.6^5 

3.649 

i.i«9 

3« 

14.60' 

13.006 

.5.378 

.3.542 

'4.939 

'3.174 

8, 

2.473 

3.403 

3.559 

1-480 

3.5.5 

136 

37 

14.383 

13.833 

.5.070 

.3.383 

■  4.736 

13.107 

85 

1.371 

3.306 

1.551 

2.476 

3.46. 

3l 

i4.';4 

13.6,3 

'4-854 

13.213 

'4.504 

ia.933 

86 

3.18. 

i.;i8 

2.446 

■399 

l§ 

39 

13.916 

13.463 

14.619 

■  5.036 

14.373 

'1-749 

87 

2.'54 

3..03 

■43' 

1-365 

1.191 

4° 

13.668 

13.261 

.4-40. 

13.856 

14.034 

13.558 

88 

.■9SS 

1.9^3 

1.194 

1.336 

3.134 

J.O74 

1.86 

41 

13.436 

13.065 

.4.. 85 

13.68, 

13.805 

13.376 

89 

..698 

1.664 

2.108 

1.059 

1.903 

4" 

13..96 

11.880 

'3-994 

13.538 

■3.59s 

90 

.41, 

■.391 

■.873 

'■833 

1.64J 

1.61 

43 

.3.98, 

11.710 

'3798 

12.387 

13-39' 

13.048 

9' 

..'54 

■  .■36 

■  .628 

■  .596 

'■39' 

44 

13.763 

11.532 

.3.596 

12.339 

■  3.179 

11.S80 

91 

0.835 

0.814 

'.349 

..335 

1.091 

1.074 
0.761 

4S 

"535 

11.347 

'3.383 

.3.o6^ 

■  3.,59 

11.704 

93 

0-477 

0.471 

1. 071 

'-OS4 

0.774 

*6 

13.397 

11-153 

.3-15. 

11.8,6 

■  3.724 

".514 

94 

0.340 

0.13B 

0.799 

0.788 

0.5 '9 

aji3 

♦2 

13.051 

10.951 

.l-8»4 

11.668 

12.47a 

11.309 

'S 

0.000 

0.000 

0.544 

0-537 

4» 

11.795 

10-738 

.3-630 

"-443 

11.317 

11.090 

96 

0.000 

0.000 

0.310 

0.317 
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SURVIVORSHIP. 


Sbewinftbe  values  of  annuities  on  two  jobt  lives,  according  to  the  probabiUtiea  (in  Tib.  II.)  ef  the  duration  of  humaa 
life  among  males  and  females  collefhvely,  rcckonbg  tatereft  at  ^fertmt. 

Intereft  operetta. 
Differences  of  age  o,  6,  ii,  and  iS  years. 


SURVIVORSHIP. 

Table  V. 

;  the  Tiluu  of  two  joint  livet,  iccordinif  to  the  probabilttiet  (in  Tab.  II.)  of  tbe  duration  of  hmaan  lift  anM* 
malo  and  temales  c«Ue£dvel]r.  ^^ 

Intereft  4  per  cent, 

Diiferencei  of  age  34,  30,  36,  and  42  yeart. 


Ak«.      ViIu«. 

A^. 

V.'un. 

»j«. 

V.1ue.. 

A6«. 

Vilua. 

Apa. 

Vdu«. 

A,«. 

Vtlua. 

As«. 

Vilua. 

Aja, 

Vd«. 

1-JS  i!.832 

1-31 

■  I..56 

1-37 

1 1-4'55 

1-43 

.0.546 

37-61 

7.56. 

37-67 

6.115 

37-73 

4.603 

37-79 

HP 

3-I6II3.409 

1-31 

11.730 

1-38 

.1.9.3 

2-44 

ic>.gi6 

38-62 

7.296 

38-68 

5.828 

38-7+ 

4.405 

}8-R( 

3-^ 

3->7  13-773 

3-33 

13.066 

3-39 

■  1..64 

3-4S 

M.16S 

39-63 

7-033 

39-69 

5-S43 

39-75.4.195 

j9-8« 

1.889 

4-18,14.003 

4-34 

13.164 

4-40 

.2.284 

+-46 

M.J60 

40-64 

6,763 

4^70 

S-154 

to-76  3.97)  40-81 

1.710 

y-19 

14.037 

5-35 

■  3-177 

5-41 

11.241 

S-47 

M.183 

4.-6; 

6.492 

41-71 

4-977 

41-77  3.762 

4i-li3 

'■J5J 

6-30 

14.033 

6-36 

13.141 

6-41 

.1.85 

6-48 

.  1.064 

42-66 

6.225 

42-72 

4-730 

42-7B  3.539 

42-i4 

1.41! 

2"'' 

14.006 

r" 

13-170 

7-43 

IZ.1I2 

7-49 

10.915 

43-67 

^W 

43-73 

4.507 

+3-79  3-^91 

"il 

H'-i 

8-3. 

'3-944 
.3.855 

8-33 

13059 

8-44 

12.004 

8-50 

'0-743 

44-68 

5.689 

44-74 

4-3" 

44-80  3.052 

44-B6 

l.iO] 

9-33 

9-39 

11.913 

9-45 

ii.Sfis 

9-51 

10.560 

45-69 

5.426 

4S-75 

+.i28 

4S-8.2.8J4 

w-s? 

l.C«, 

1.^34 

13-741 

■0-40 

"■743 

10-46 

I. .694 

ia-52 

"0-3S7 

46-70 

S-'Sj 

46-76 

3.931 

4^82  2.684 

46-88 

I-9J3 

13.604 

■■-4. 

.1-563 

11-47 

'1-493 

'1-S3 

10.140 

47-7' 

4.884 

+7-77 
48-76 

3-7 'S 

*7-83  2-S33 

47-S9 

1.70S 

Ta-36 

.3.418 

.2-41 

11.379 

11-48 

II.2S9 

12-54 

9.898 

48-72 

4-'533 

3.489  48-84]  2.396 

48^. 

■■Jij 

"3-37 

■3-134 

13-43 

.1..96 

■3-49 

•3-SS 

9.644 

49-73 

4-398 

49-79 

3.238  49-8s|  2-217 

W-9 

1.09c 

■  4-3S 

.3.013 

14-44,11.997 

14-50 

10.759 

.4-56 

9-37' 

50-74 

4.205 

yo-80 

2.990 

50-862.171 

fo-9 

o.lit 

'S-39 

.1.798 

15-45  ■■-787 

15-51 

J  0.514 

'S-57 

9.087 

51-7J 

4.008 

51-81 

1.792 

S1-S7  I-OS" 

$'-9 

0,«! 

16-40 

11-570 

16-46111.562 

16-52 

.0.264 

16-58 

8.709 

52-76 

3.803 

52-82 

2.623  J*-88|  1. 901 

;2-94|ajii 

17-41 

11-351 

■7-47  ■■-3»8 

17-53 

10.018 

17-^0 

8.50? 

I.1-77 

1-605 

5.1-8 .1 

2.47f 

^^-89  1.681 

13-9 

t.4» 

,8-4. 

.1-.46 

.8-48. i.c 

19-43 

11-951 

.9-49!ioa 

!o-44 

...75. 

io-;o 

■»-S 

.1-4; 

11.550 

21-51 

.0.3 

21-46 

■1-335 

21-51 

'3-47 

.1..07 

'3-53 

9.S 

14-48 

10.861 

'4-54 

9.6 

'S-49 

10.6.1 

'5-55 

9-3 

.6-50 

10.36, 

16-5S 

?-S 

17-51 

10.130 

'7-57 

8.8 

18-51 

9.894 

18-58 

S' 

'9-53 

9.659 

19-59 

8.1 

3<^54 

9-413 

30-60 

7-9 

3'-S! 

9.167 

31-61 

7-7 

31-56 

l.9^i 

31-61 

7-4 

33-57 

8.6j. 

33-63 

7-1 

34-5' 

8.389 

34^4 

6.9 

3y-59 

8...+ 

3S-6J 

6.6 

36-60 

7.833 

35-66 

6., 

The  preceding  tables  furnilh  tbe  means  of  determining 
the  eiaa  differencri  between  the  value*  of  annuities,  ai  they 
are  made  to  depend  on  the  rurTiTorfhip  <iF  any  male  or 
female  lives  ;  which  hitherto  hai  been  a  defideratum  of  con- 
fiderable  confequcnce  in  the  doftrine  of  life- annuities.  What 
has  made  this  of  confequence  is  chiefly  the  multitude  of  fo- 
cieticB,  eflablifhed  in  thii  and  foreign  countrieti,  for  pro- 
viding annuities  for  widows.  Tbe  ^neral  rule  for  cal- 
culating from  thefe  tables  the  value  of  fuch  annuities  is  the 
following. 

Riilf.~-FmA  in  Table  III.  the  valne  of  a  female  life  at 
the  age  nf  the  wife.  From  this  value  fubtrad  the  value  in 
Table  IV.  of  tke  joint  continuance  of  two  lives,  at  the 
ages  of  the  hufband  and  wife.  The  remainder  will  be  the 
value  in  xRngUfrtferU  payment  of  an  annuity  for  the  life  of 
the  wife,  mould  Aie  be  left  ■  widow.  And  this  laft  value, 
divided  by  the  value  of  the  joint  lives  increafed  by  unity, 
will  be  the  valne  of  tbe  fame  annuity  in  anHual  payments 
during  tbe  joint  livet,  and  to  commence  immediately. 
9 


Enample. — Let  the  age  of  the  wife  be  24.  ao^  "^  "Jj 
hufcand  30.  The  value  in  Table  III.  (reckoning  idW* 
at  ^ptrcent.)  of  a  female  life  aged  24,  ii  I7-252-  "^ 
value  in  Table  IV.  of  two  joint  lives  aged  24  ind  Jh* 
13.455,  '^hich,  fnblraAed  from  17-253,  leave*  3.79?' * 
value,  in  a  Jingle  prrfait  payment,  of  an  annuity  of  il.  w 
the  life  of  the  wife  after  the  hufbaud  \  that  if,  for  thcW 
of  the  widow.  The  annuity,  therefore,  being  fupP^f 
ao/.,  ill  value,  in  a  Jingle  pajmmt,  is  20  multi^iti  Jj 
3.797,  that  is,  75.94/.  And  this  laft  '»'"".  "^"''^  S 
14.455,  (that  is,  by  the  value  of  tbe  joint  bvei  inaeiiMbl 
unity,)  gives  5.25,  the  value  in  annuai  f^m"^  b^P"*! 
immediately,  and  to  be  eonttnued  during  the  joint  '"*''' 
an  annuity  of  20/.  to  a  wife  aged  24  for  her  life,  sfwr  <" 
hulband  a^ed  30. 

'"  order  to  give  as  full  dirediou  as  poffible  in  tkii • 
It  cafe,  we  (hall  here  infert  the  following  uble,  U»? 
the  Treatife  on  Rererfionary  PaymcDU,  ™-'- 
p.  431'  7th  edit. 


£ 


SURVIVORSHIP. 


Table  VI. 

Shewing  the  Tdiie  of  an  annuity  for  the  nfe  of  i  wife  after 
the  death  of  her  huftaad,  dedsced  fron^  the  Sweden 
obferrationst  on  the  Jifmrate  probabilitiet  of  the  duration 
of  life  among  the  males  and  females. 


Annuitf 

10/.    Intereft 

4/w, 

roil. 

■ 

Wife't 

Hoib. 

Vilae  of  the  Ann. 

Wife'f 

Huft. 

Value  of  the  Ann.  ] 

• 

Age. 

Age. 

Single 

Ann. 

Age. 

Age. 

Single 

Ann. 

16 

3«>-«J 

1.87 

3« 

33-74 

3.61 

it 

35-y» 

2.26 

4» 

41.81 

3.86 

38 

42.08 

2.76 

36 

4« 

49.64 

4.38 

16 

34 

49.04 

3-38 

54 

61.71 

6.04 

40 

58.54 

4-31 

60 

74-44 

8-43 

46 

68.63 

5.46 

66 

88.76 

13.00 

J2 

81.60 

7H 

5» 

96.35 

9.82 

43 
48 

34.63 
41.81 

3-00 
3.86 

30 

31-90 

2.03 

4» 

54 

5«-<53 

5'»5 

36 

37.38 

2.46 

60 

64.35 

7-49 

3» 

4360 

3.00 

66 

77.69 

10.75 

ao 

38 

51.53 

6I.3I 

3.80 
4.80 

73 

9a-63 

16.16 

44 

^% 

lY^^ 

6.31 

46 

34-»5 

3.18 

1*^ 

86.44 

8.36 

^\ 

42.54 

4.39 

63 

103.14 

11.79 

46 

64 

65.65 

6.00 
8.65 

$0 

3»'3« 
37-97 

2.62 

70 

79-97 

13.99 

36 

44-51 

3.22 

^5 

33-4* 

3-44 

H 

4* 

53-79 

.  4-1^ 

50 

56 

41-75 

4.70 
6.83 

4« 

63.90 

5-38 

63 

53-00 

54 

76.50 

7.21 

68 

65.63 

IO.tl 

60 

9»-55 

10.06 

54 

31.89 

3.63 

38 

3»-64 

2.28 

54 

60 

4«.»3 

5.37 

34 

38.35 

2.77 

€6 

64.83 

7.70 

40 

46.35 

3-58 

7* 

11.88 

1   38 

46 

55.16 

6.14 

5^ 

66.94 

1® 

30- H 

3.9* 

58 

80.54 

8.45 

58 

64 

39.04 

iV 

^1* 

64 

95.56 

11.90 

70 

50.38 

8.87 

^\ 

33-»6 

»-43 

38 

39-5  » 

304 

44 

47-7  » 

3-9» 

1  i* 

56 

58.13 
70.39 

5.33 

7.09 

63 
68 

84-95 
100.34 

10.05 
14-49' 

In  moft  of  the  focieties  for  providing  annuitiet  for 
iridowsy  the  right  to  the  annuity  it  node  to  depend  on  the 
continuance  of  the  huftand's  life  for  a  gifcn  term.  In  this 
:M£e,  the  value  of  the  annuity  is  to  be  obtained  by  the  foi- 
ovrinnr  rule. 

^ifZr.— Find  the  value  of   the  annuity  for  two  lives 

mater  by  the  ffiven  term  of  years  than  the  given  lives. 

I>irc»nnt  this  value  for  the  given  term,  (that  is»  muhiplT 

t  by  the  ^alue  of  s/.  due  at  the  end  of  the  given  term,) 
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and  then  multiply  it  agun  by  the  probability  that  the  two 
given  lives  ihall  ioii  continue  the  given  term.  This  laft 
produft  wiU  be  the  anfwcr  in  a  Jingle  pre/eni  paj^maa.  And 
this  anfwer,  divided  by  the  value  of  the  joint  lives  increafed 
by  unity,  will  be  the  anfwer  in  mmual  payments,  to  com- 
mence immediatdy,  and  to  be  continued  during  the  joint 
lives. 

Bxampk. — ^The  value  is  required  of  an  annuity  of  i/.  for 
the  life  of  a  wife  aged  20,  after  her  hufband  aged  26 ;  pro* 
vided  the  huiband  Bves  four  years.     Intereft  at  4/€r  cent, 

Anfwer* — ^The  given  lives  increafed  bj  four  years  become 
24  and  30.  The  value  of  an  annuity  tor  the  life  of  a  wife 
aged  24,  after  her  huftand  aged  so,  has  been  juft  found  to 
be  3*797,  which  difcounted  for  four  years,  (that  is,  mul- 
tiphed  by  .8548,  the  value  of  i/.  due  at  the  end  of  four 
years,  br  Tab.  II.  under  Annuitiss,)  becomes  3-24y, 
The  prooability  that  a  female  life,  a^ed  20,  (hall  continue 
four  fears,  is  (by  Tab.  I.)  f f^.  The  probability  that  a 
male  life,  aged  26,  flutt  continue  four  years,  is  \\X\^  »The 
probability,  therefore,  that  the  two  lives  (hall  benh  continue 
four  years,  is  i\W%  multiplied  by  i\%\.  The  produd  is 
fg44,  which,  multiplied  by  3*245,  give  3.0179  the  anfwer 
in  a  fingle  payment.  And  3*017,  divided  by  15*1449  (the 
value  increafed  b^  unity  of  two  joint  lives  aged  20  and  26, 
by  Tab.  IV*)  gives  •109,  the  value  in  annual  pa)rmentS| 
to  commence  immediately,  and  to  be  continued  dunng  the 
joint  lives  of  the  hufband  and  the  vrife.  Tie  annuity,  mere- 
fore,  being  fuppofed  20/.  (to  be  enjoyed  for  life  by  a  wife 
aged  20,  after  her  hufband  aged  20,  prmjUedhit  lives  four 
years,)  the  value  is,  in  ^.Jinf^  prefeea  paymentf  60.34/.; 
and,  in  ^mmui/ payments,  3*99^* 

Problems  m  tie  DoSrine  0/  reverfiomuy  Sums  and  jtmmitke 

f&jfoUe  s»  SnTVivor/i^w 

PaOBLSM  I. 

To  find  the  value  of  an  annuity  payable  for  uriut  fliall 
happen  to  remain  of  a  given  lire,  after  it  has  furvived 
another  given  life. 

SohHoH* — From  the  value  of  the  life  of  the  ezpeftant 
fubtrad  the  nJue  of  the  joint  lives.  The  remainder  will  be 
the  number  of  years'  purchafe  which  ought  to  be  given  for 
the  annuity. 

Exan^. — Let  the  ezpeftant  be  a  male  aged  24,  who  is 
to  enjoy  26l.Ur  ammm  for  his  life,  after  a  female  aged  30. 
The  vauue  ot  his  life,  reckonbg  intereft  at  ^ffereeni.,  is 
(by  Tab.  III.)  1&742.  The  value  of  the  joint  lives  is 
(by  Tab.  IV.)  13*455$  which,  fubtraded  mm  ^6.742, 
lie^aves  3.287,  the  number  of  years'  purchafe  to  be  given  for 
the  annuity;  which  being  2o/.,  its  value  is  65.74/.,  ^  ' 
fingle  faymeni.  And  65.7^.,  divided  by  1 445^9  (that  is, 
by  the  value  of  the  jomt  lives  increafed  by  unity,)  gives 
4.54/.,  the  value,  in  amtttal  faymaOs,  to  commence  immedi- 
atdy,  and  to  be  continued  auring  the  joint  lives. 

N.B.  It  has  been  before  (hewn,  that  had  the  txpeOmd 
been  a  female  aged  24,  and  t^pofefflur  a  nude  aured  30,  the 
former  value  would  have  been  75*p4/.,  and  the  utter  5*25^ 
Such  is  the  difference  in  this  cafe  amending  on  the  furvivor- 
fhip  being  that  of  a  female  rather  than  a  nude.  In  many 
other  cafes,  the  difference  is  much  greater. 

Prob.  II. 

To  find  the  prefent  value  of  an  ejate  of  a  given  yearlj 
value,  to  be  entered  upon  on  the  furvivorihip  of  a  giten  lire 
beyond  another. 
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Soluiiott* — Find  the  value  of  an  annuity  oo  two  equal  gives  102. 2,  the  required  value  in  a  fingle  payment  oi  500/. 

joint  livesy  whofe  common  age  is  equal  to  the  age  of  the  payable  to  a  perfon  aged  309  on  hit  Turvimg  a  perfoB 

oldeft  of  the  two  propofed  livesy  which  value  fubtra^  from  tiged  24.     The  value  in  annual  payments^  during  the  joiot 

the  perpetuity,  and  take  half  the  remainder.     Then  fay,  lives,  is  7.01/.     The  reafon  of  tbie  difference  between  the 


WO.     But  if  the  expectant  is  the  youngeft*  then  add  the  Exercifes,  is  partly  founded  on  M.  De  Moivre's  hypothefiE, 

value  fo  found  to  that  of  the  joint  lives,  and  let  the  fum  be  and,  in  the  middle  ilages  of  life,  gives  the  values  fuffidendj 

fubtra&ed  from  the  perpetuity,  and  the  anfwer  will  be  ob-  correft ;  but  if  either  of  the  two  lives  be  very  old  or  wy 

tained  in  this  cafe.                                                           ^  young,  it  is  by  no  means  to  be  depended  upon.    In  thefe 

The  value  thus  found,  divided  by  the  value  of  the  joint  cafes,  the  following  rule,  deduced  from  the  real  probabilitiei 

lives,  increafed  by  unity,  will  give  the  value  in  annual  pay-  of  life,  and  given  by  Mr.  Morgan  in  the  78tb  voIubm  of 

ments,  beginning  immediately,  and  to  be  continued  during  the  Philofophical  Tranfa^tions,  ftiould  always  be  adopted. 

the  joint  bves.  Let  F  denote  the  value  of  an  annuity  on  a  life  one  yeir 

N»B*  In  this  and  all  the  following  folutions,  no  diftinc-  younger,  and  P  on  a  life  one  year  older  than  B;  AP, 

tion  is  made  between  the  lives  of  maks  and  females.  A  F,  and  A  B,  the  values  of  an  annuity  on  the  joint  lives 

Example. Suppofe  the  ages  of  the  two  lives  to  be  30  of  A  and  F,  A  and  P,  and  A  and  B.     Let  fi  denote  the 

and  24,  the  former  of  which  is  the  expedant.     Let  the  number  of  perfons  living  in  the  table  at  the  age  of  F; 

yearly  value  (or  net  rent)  of  the  eftate  be  20/.,  and  the  rate  i,  the  number  at  the  age  of  B  ;  and  ^ ,  the  number  at  the 

«f  interefl  4  per  cent.    The  value  of  two  equal  joint  lives,  age  of  P ;  and  let  r  be  i/.,  increafed  by  its  intereft  for  a  jear: 

aged  30,  is  (by  Tab.  IV. )  12.965  ;  the  perpetuity  is  25  ;  then  will  the  exaft  value  of  the  fum  S,  payable  00  the  coitis- 

the  dmerence  is  12.03^;  the  i&tf^  of  which  is  6.017;  the  gency  of  B  the  elder  life  furviving  A  the  younger,  be  equal  to 

expeaation  of  the  yoimgejl  life  is  (by  Tab.  II.)  35.27  ;  .  . 

and  of  the  oUeJl  life,   31.21.     Therefore,  as  3  c.  27  is  to  S^        gr.  F  -  AF -r .  P  -  A  P       — ^    g^ji; 

31.21,  fo  is  6.017  to  5.324  years'  purchafe,  which,  mul-  ^^  ^                         3                         ■*"            * 

tipUed  by  20  (the  rent  of  the  eftate),  gives  io6.48>  the  contingency  of  A  the  voangerfo- 

required  value  m  ajing^^  M^^  ^.^ J  ITnf^J^  f '  rfon  living  B  the  elder,  is  obtained,^  in  Mr.  Simpron^.  ™le,b^ 

come  to  a  perfon  aged  30,  provided  he  furviyes  a  oerfon  .  ,  ^  ^          ^^^  j^^  ^^^^  ^^^  f rom  tl               " 


traded  from  25  (the  perpetuity),  would  have  given  6.221,  p^^^^  jy^ 

the  value  in  years*  purchafe  of  the  eftate,  fuppofing  it  to  ,     *    .      ,.r  ^    u 

come  to  the  youngcft  of  two  lives  aged  24  and  30,  provided        To  find  the  annuity  payable  dunne  life  to  a  perton  01 1 

it  furvives  the  olcteft.  given  age,  if  he  furvives  another  perlin  whofe  age  u  gtitfj 

and  which  is  equivalent  in  prefent  value  to  a  gt^enioflw 

Prob.  III.  legacy  payable  on  the  fame  condition. 

To  find  the  value  in  prefent  money  of  a  legacy,  or  smy        iS©/ii/io».— Find  the  difference  between  the  value  of » 

«ofB  fum,  payable  to  a  perfon  of  a  given  age,  on  his  fur.  fingle  life  of  the  expedant,;  and  the  value  of  the  ipini  b«. 

^vine  another  perfon,  wbofe  age  is  alfo  given.  Fmd  alfo,  by  the  laft  problem,  the  value  of  a  fogfepiy 

Find  by  the  laft  problem  the  value  in  years'  purchafe  of  ment  of  the  given  fim  or  legacy.     The  latter,  divuw  ^ 

an  eftate.  whofe  net  rent  is  the  fame  with  the  interett  of  the  the  former,  wiU  give  the  required  hfe-annuity. 
riven  fum ;  and  this  value  divided  by  i/.,  increafed  by  its        Example.— Ltt  the  ages  be  30  and  24,  the  foraef » 

intereft  for  a  year,  and  the  quotient  multiplied  by  the  in-  which  is  expedant.     Let  the  fum  be  5<x>/.,  and  the  n»^ 

tcreft  of  the  riven  fum,  will  be  its  value  in  a  Jingle  payment,  intereft  ^  par  cent.    The  value  of  the  bfe  of  the  cxp^ 

And  Mb  fingle  payment,  divided  by  the  value  increafed  by  (in  the  columns  for  lives  in  general,  .« Jab.  lU) 

unity  of  theloint  lives,  wiU  be  the  value  in  annual  payments,  16.006;    the  value  of  the  joint  lives  is    (by  ^tb.  l^ 

to  commence  immediately.  ^  13-455  ;  the  difference  is  2.551.  ,  The^ue,  hj^ 

£^ampU.SMppo(e,  as  in  the  laft  example,  the  ages  of  problem,   of  500/.  payable,   if  a  jife  aged  30.  funn^ 

the  two  lives  to  be  30  and  24,  the  former  of  which  is  ex-  Me  aged  24,  is  102.2  5   which,  divided  by  ^-iP'  f . 

peaant:    Let  the  legacy  be  500/.,  the  intereft  of  which  ^0,06,  the  hfe-annuity,  equivalent  to  the  fum,  recw3»6 

at  4  pe^  cent,  is  20/.     The  value  of  an  eftate  of  20/.  iter  ann.  intereft  at  4  Arr  cent.  ^ 

to  come  to  a  perfon  aged  30,  if  he  furvives  a  perfon  aged        The  fingle  and  annual  premiumi,  la  the  f<*?'""^T3 

2 J.    ia.  bv  the  folution  of  the  laft  problem,  5.324  years'  have  been  computed  by  Mr.  Sunpfon's  rule  m  tDc jr 

purchafe.  which  divided  by  1.04,  (that  is,  i/.  increafed  by  problem ;   and  the  equivalent  annuity  by  the  n*  » 

^8  intereft  at  4^  cent,  for  a  year,)  and  multiplied  by  20/.,  fourth  problem. 
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Table  VII. 


Shewing  the  value  of  lOo/.  depending  on  the  contingency  of  one  life  furvivin?  another,  according  to  the  Korthamptoii 
Table  of  ObfervationSy  (fee  Tab.  III.  under  ILiFit'jInnuUUsf)  reckoning  intereitat  3  per  cent,  ■ 


• 

• 

10 

Single 
Premium. 

Annual 
Premium. 

Equivalent 
Annuity. 

• 

9 

10 

Single 
Premium. 

Annual 
Premium. 

Equivalent 
Annuity. 

1 
t 

m 

•s 

• 

10 

Single 
Premium. 

Annual 
Premium. 

Equivalent 
Annuity. 

H'749 

1.427 

5-7*3 

34.404 

2.271 

5.282 

48.705 

4-044 

5.064 

15 

24.198 

1.444 

6.213 

15 

33-694 

2.287 

5.689 

15 

47.968 

4.066 

5415 

20 

^3-498 

'•455 

6.738 

20 

32-843 

2.299 

6.136 

20 

47-144 

4-091 

5.809 

25 

^^'51^ 

1-437 

7-197. 

25 

31.640 

2.266 

6.526 

25 

46.017 

4.052 

6.170 

30 

21468 

1.417 

7.746 

30 

30.209 

2.223 

6.974 

3* 

44.680 

4.004 

6.60B 

35 

20.317 

1-399 

8.422 

35 

28.589 

2.177 

•    7.510 

35 

43*101 

3-950 

7-153 

10 

40 

19.070 

'•383 

9.272 

30 

40 

26.834 

2.135 
2.0S8 

8.183 

50 

40 

41.208 

3.891 

7.838 

45 

17.696 

1.364 

10.314 

45 

24.901 

8.995 

45 

38.846 

3.807 

8.657 

50 

16.214 

1.346 

11.652 

50 

22.815 

2.044 

10.025 

50 

35-853 

3.691 

9-634 

55 

14.631 

••3H 

13-3^2 

IS 

20.588 

1-993 

11.307 

SS 

32-353 

3-535 

10.791 

60 

12.925 

1.299 

15.671 
18-935 

60 

18.188 

r.939 

12.997 

60 

28.581 

3-378 

12.338 

65 

11.098 

1-273 

65 

15.616 

1-.885 

15-330 

65 

24.540 

3-224 

14.491 

70 

9-153 

1.246 

23.651 

70 

12.880 

1.829 

18.642 

70 
10 

20.239 

3-075 

17.570 

10 

26.979 

1.609 

5-505 

10 

37-375 

2-573 

5-436 

53.170 

4.810 

5.012 

15 

2S^l6^ 

..625 

5-954 

15 

36.647 

2.590 

5-632 

»5 

^Hll: 

4834 

5-349 

20 

25.602 

J-635 

6.435 

20 

35-794 

2.604 

6.073 

20 

51.668 

4.867 

5.727 

25 

24.549 

1.612 

6.849 

25 

34.588 

2.569 

6.464 

25 

50.596 

4.826 

6.074 

30 

23-391 

1.588 

7-340 

30 

33.166 

2.526 

6.923 

30 

49-329 

4.776 

6.497 

35 

22.136 

1.564 

7-944 

35 

31-472 

2.474 

7.466 

35 

47.829 

4.721 

7-027 

>5 

40 

20.778 

1-544 

8.698 

35 

40 

29-540 

2.419 

8.128 

55 

4'» 

46.034 

4.664 

7.702 

45 

19.281 

1.520 

9.617 

45 

27-413 

2-359 

8.930 

45 

43-800 

4-583 

8.530 

50 

17.666 

1.497 

10.791 

50 

25.116 

2.302 

9-952 

50 

40.993 

4-479 

9.569 

' 

55 

15.941 

1.469 

12.271 

M 

22.664 

2.237 

11.227 

55 

37-357 

4303 

10.771 

60 

14.083 

'■439 

14.264 

60 

20.022 

.2.170 

11.917 

60  . 

33.002 

4.080 

12.272 

65 

12.092 

1.407 

17.086 

65 

17.191 

2.r02 

15-255 

65 

28.336 

3-863 

14383 

70 
10 

9-973 

1-373 

21.219 

70 

14.179 

2.034 

18.590 

70 
10 

23.370 

3.656 

17-409 

29.461 

1.824 

5-345 

10 

40.763 

2.956 

5-178 

58.087 

5.836 

4.960 

, 

«5 

28.786 

'•538 

5.760 

'5 

40.023 

2.974 

5-560 

»5 

57-403 

5.863 

5.282 

20 

27.961 

1.848 

6.207 

20 

39.164 

2.991 

5.986 

20 

56.669 

5.905 

5-643 

«5 

26.811 

''•i2 

6.582 

25 

37.969 

2.954 

6.371 

25 

5S'^75 

5.S63 

5-975 

30 

35.546 

1.788 

7.027 

30 

36.560 

2.909 

6.830 

30 

54-499 

5.811 

6.379 
6.887 

35 

24.176 

1-759 

7.570 

iS 

34.888 

2.857 

7-384 

iS 

53-ioj 

5-755 

20 

40 

22.692 

1-733 

8.246 

40 

40 

32.868 

2.794 

8.048 

60 

40 

51-437 

5.699 

7-539 

45 

21.058 

1.703 

9-059 

45 

30.501 

2.715 

8.825 

45 

49-367 

5.622 

8.352  ' 

50 

19.294 

1.674 

10.085 

50 

27.946 

2.639 

9.821 

50 

46.777 

5-5?9 

9.402 

\s 

17.410 

1.640 

11.356 

SI 

25.218 

'^'S^S 

11.064 

SS 

43-439 

5371 

10.695 

60 

15.381 

1.603 

13.029 

60 

22.278 

2.468 

12.714 

60 

38.923 

5.117 

12.274- 

65 

13.206 

1.564 

15-34' 

65 

19.128 

2.382 

15.005 

65 

33-419 

4  795 

14-315 

70 

10 

10.892 

1-5^3 

18.634 

70 
10 

15.776 

2.296 

18.274 

70 

27-563 

4.490 

17.283 

31-789 

.027 

S^IZ^ 

44.511 

3-439 

5.124 

10 

63.570 

7.285 

4.916 

15 

31-093 

2.042 

^•729 

15 

43-766 

3-450 

5-491 

15 

62.870 

7-313 

5-213 

20 

30.254 

2.052 

6.178 

20 

42.921 

3-471 

5-903 

20 

62.203 

T-S'J? 

5556 

i5 

29-053 

2.020 

5-^^z 

25 

41-753 

3-433 

6.278 

*5 

61.311 

7-3*5 

5.871 

30 

27.683 

1.982 

6.998 

30 

40.369 

3.386 

6.730 

• 

30 

60.251 

7*71 

6253 

. 

35 

26.198 

1.946 

7.540 

iS 

38.735 

3-333 

7.287 

35 

58.990 

7213 

6.734 

25 

40 

24.590 

1-913 

8.215 

45 

40 

36.77'5 

3-273 

7-974 

65 

40 

57.484 

7- '59 

7-353 

45 

22.819 

1.186 

9.027 

45 

34-306 

3-183 

8.762 

45 

55.620 

7-085 

8.130 

50 

20.907 

1.841 

10.055 

50 

31-432 

3.080 

9.727 

50 

53-^93 

7.002 

9.149 

55 

18.866 

1.799 

11.329 

55 

28.364 

2.968 

10.940 

55 

50.302 

6.858 
6.640 

10.446 

60 

16.667 

1-755 

13.004 

60 

25-057 

2.854 

12.552 

60 

46.279 

12.156 

65 

14.310 

1.710 

15-3J3 

65 

21.514 

2.740 

14797 

65 

40.576 

6.270 

14.321 

_ 

70 

11.803 

1.662 

• 

18.595 

70 

17-744 

2.629 

18.012 

• 

70 

33-466 

5.?87 

17.150 

1 
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The  preceding  tMt  it  one  of  the  tablet  of  tlie  Equitable 
Society  for  Aflkrances  on  Lives  and  SanriTodhtps,  wUdi  has 
been  adopted^  with  little  or  no  Tariation,  by  all  the  other  fo- 
cieties  lately  eftabliihed  for  the  affurance  of  bves.  It  was  com- 
puted in  the  year  17829  when  Mr.  Simpfon^s  was  the  only 
rule  in  exiftence.  In  the  middle  ftages  g3f  life  it  is  fnfiicieDtly 
accnratcy  but  it  fails  when  the  Kfe  in  expe^tion  is  very  old ; 
and  in  this  cafe  recouHe  is  always  had,  in  the  Equitable 
Affurance  office,  to  Mr.  Morgan's  correft  rule  ia  the 
Philofophical  TranfaAions.     See  Assurancss. 

Ex^imMtioH. — The  annual  premium  in  this  table  is  fup-, 
poled  to  be  payable  during  the  joint  continuance  of  tne 
lives  of  the  poffeffor  and  expeffanff  and  the  firft  payment 
is  fuppoied  to  be  made  at  the  time  of  porchaung  the 
affurance* 

The  eqmvakni  anmtiiy  fignifies  that  annuity  to  which 
either  thejinfk  premium,  fpecified  m  the  table,  or  die  aimual 
premium,  will  entitle  an  es^SatU  during  his  furvivorfliip, 
fhould  fuch  an  annuity  be  preferred  to  a  grofs  fum  payable 
on  furvivorihip.  Thus  the  payment  of  either  34.588/. 
(34/.  1 1/,  lod. )  in  hand,  or  of  2. C69/.  (2/.  i  f /•  ^d)  annually, 
during  the  joint  lives  of  a  wife  aged  2^,  and  a  huiband 
^%^^  35*  ^  ^ft  payment  to  be  made  immediately*  will, 
according  to  this  table,  entitle  the  wife,  (hould  (he  furvive 
the  huiband,  either  to  100/.,  payable  to  her  when  flie  be- 
comes a  widow,  or  to  an  annuity  payable  during  her  life, 
after  becoming  a  vridow,  of  6.464/.  (6/.  9/.  4^)  If  fhe  is 
35,  (or  of  the  fame  age  vrith  her  huiband,)  a  fingle  payment 
of  31.472/.,  or  an  annual  payment  of  2.474/.,  will,  by  the 
tabfe,  entitle  her  either  to  100/.  payable  on  her  furvivorflup, 
or  to  an  annuity  for  her  life  of  7.466/.,  after  furrivorfhip. 

Any  payments  greater  or  lefs  will  entitle  to  grofs  turns 
or  annuities  proportionably  greater  or  lefs* 

Prob.  V. 

To  find  the  value  of  an  eflate  to  be  entered  upon  at  the 
deceafe  of  B,  provided  he  furvives  A* 

jfi|[/ftf^.— -rind  the  value  of  an  annuity  on  the  lon^eft  of 
two  equal  lives  (fee  lAV^AnnukieA^  wnofe  common  age 
is  that  of  the  older  of  the  two  lives  A  and  B,  which  value 
fubtraA  from  the  perpetuity,  and  take  half  the  remainder. 
Then  it  will  be,  as  the  expeAation  of  the  duration 
of  the  youngrer  of  the  lives  A  and  B  is  to  that  of 
the  older,  fo  is  the  faid  half  remainder  to  the  number  of 
years' jpurchafe  required,  when  B  is  the  oldeft  of  the  two. 
But  if^B  be  the  youngeft,  then  to  the  number  of  years' 
purchafe  thus  found,  add  the  value  of  an  annuity  on  the 
bngeft  of  the  lives  A  and  B,  and  fubtrafk  the  fum  from 
the  perpetuity  for  the  anfwer  in  this  cafe. 

llie  value  of  the  reverfion  in  annual  payments,  till  the 
daim  is  deUnmnedf  is  found  by  dividing  the  Jingle  pre/ent 
payment  by  the  value  of  the  two  joint  lives  ;  and  the  fame 
▼alue  in  annual  payments,  till  the  claim  lecomes  dnet  is  found 
by  dividing  the  nngle  payment  by  the  value  of  the  life 
otB. 

f^osvAJr.— Let  the  age  of  A  be  30^  and  that  of  B  60 
years.  XiCt  thegiven  eftate  be  40/.  jber  ann.  and  intered 
at  ^per  cent*  The  value  of  the  longeA  of  two  lives,  whofe 
common  ase  is  60,  is,  according  to  col.  3.  Tab.  III.  and 
by  the  nue  under  LiFE-^wMirwr,  11*474,  which,  taken 
from  25,  the  perpetuity,  leaves  I3.526  tor  the  remainder : 
therefore  it  will  be,  as  31.21,  the  expedation  of  A  by 
Tab.  II.,  is  to  11.63,  the  expedation  of  B»  fo  is  6.762, 
the  half  remuoder,  to  2.733,  the  number  of  years'  purchafe 

liKi 


would  have  been  5.4^3,  mnltiDlsed  into  40,  or  217.42;  be. 
canfe  the  value  of  the  longdL  of  the  two  lives  A  ud  B 
(by  coL  3*  Tab.  III.  and  the  rule  under  Lm-ilnnltkr) 
is  16.828  years'  purchafe. 

This  rule  of  Mr.  Simpfon  is  founded  on  the  fame  p» 
dples  with  his  mle  in  Prob.  III. ;  and  is,  therdbe^ 
equallr  incorreA  in  the  earlier  and  later  periods  of  )ak 
The  toUowing  rule,  deduced  by  Mr.  Morgan  from  tbe 
real  probabilities  of  life,  and  publidied  in  the  78th  fol.  of 
the  Philofophical  TranOtftions,  is  corred  in  all  do. 
Retaining  the  fame  fymbols  as  in  the  folution  of  the  tbU 
problem,  the  e%z€t  value  of  an  eftate  of  iL  per  anu^ 
pending  on  the  contingency  above-mentioned,  will  be  s 

B-AB     .    _. 
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I,  which  being  multiplied  by  40,  gives  109.32  for 
the  value  in  one  prefent  payment. 
.But  if  A  had  been  60^  and  B  30,  the  iraliie  rei|aired 


2  ^  .  r  —  I  * 

the  oldeft  of  the  two  lives.  If  B  is  the  youngei,  the  viloe 
is  found  as  direded  above,  by  fubtraoing  thii  from  tlic 
value  of  the  reveriion  after  Uie  longeft  of  tne  two  lim  of 
A  and  B. 

The  value  of  a  given  fum  S  may  be  obtained  by  mvki* 

plying  the  above  exprefiion  into  — *- . 

T 

Thefe  problems  include  all  the  cafes  of  furvivorfliip  b^ 
twcen  two  lives  for  thar  whole  duration.  The  two  foUoviog 
problenu,  given  by  Dr.  Price  in  his  **  Treatife  on  Revcr- 
nonarr  Payments,''  relate  to  cafes  of  furvivorfliip  betvta 
two  hves,  when  the  furvivorfliip  is  reftrided  to  a  tern  of 
years  lefs  than  the  whole  duration  of  the  lives. 

Prob.  VI. 

'<  B,  ezpedant,  will  lofe  a  given  fum,  fhould  he  furrire  Ai 
within  a  given  time.  What  ought  he  to  pay  for  the  a/eram 
of  it  ?"     In  other  words :    <<  What  ought  he  to  jpay  for  1 

g'ven  fum  to  be  received  at  the  death  of  A,  moddk 
kppen  to  furvive  him  within  any  given  time  ?" 

Anfwer. — Divide  the^m  of  the  decrements  of  lifeintlie 
Table  of  Obfervations,  from  the  age  of  A,  for  tk 
given  time,  by  the  given  time;  and,  by  the  qnotiat, 
divide  the  number  of  the  living  in  the  table  at  the  1^ 
of  A ;  and,  again,  by  l\ii%  feeond  quotient,  divide  the  giio 
fum,  referving  the  third  quotient. 

[N.  B.  When  the  age  of  A  is  under  6<^  and  the  tem& 
large  as  to  exceed  the  difference  between  it  and  70>  ^  ^ 
be  beft,  when  the  London  table  is  ufed,  to  ditide  the 
given  fum,  not  by  the  fecond  quotient  here  mentieQed,  but 
by  the  complement  of  the  life  of  A.3 

Find  the  value  of  an  annuity  on  the  life  of  Bt  for  ^ 
given  time.  To  this  value  add  the  qnotientf  that  will  A 
from  dividing  the  value  of  an  annuity  certain,  for  the  giio 
time,  by  twice  the  complement  of  the  life  of  B  ;  aad  the/*i 
multiplied  by  the  referred  quotient f  will  be  the  required  faiv 
in  a  nngle  prefent  payment. 

Eximple.^Let  the  Table  of  Obfervations  be  Mr.  SnV* 
fon's  for  London.  (See  Tab.  I.  under  Expbctatios) 
Let  the  rate  of  intereft  he  ^  per  cent. ;  A,.feven  ye«i« 
age ;  B,  30 ;  the  given  time  ia  years ;  the  gives  ftf 
100/.  The  fum  of  the  decrement  tar  14  years  from  the  if 
of  7,  is  7^,  which,  divided  hj  14,  jives  5.2.  The  noi^ 
of  the  living  at  7  is  430,  which,  divided  by  5.2,  and  100^ 
divided  by  the  quotient,  gives  1.2 1/.  the  quotient  to  be  f^ 
/^n>ed 

The  value  of  an  annuity  for  14  years  on  the  life  of  pi  < 
by  Prob.  III.  under  Liw^ Annuities^  9.5  The  vilse» 
an  annuity  certain  for  14  years,  is  by  Tab.  III.  Qodff 
ANHUIT118,  11.296,  which,  divided  by  944  (^^^^ 
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am^bmeM  of  the  life  of  B),  gites  •  129  which,  added  to  g.$t 
giyet  9.62  ;  and  thit  again  multiplied  by  1.219  the  refinid 
fm^JM/t  gives  11-649  the  prifetU  value  in  one  payment  of 
loo/.  payable  at  the  death  of  A,  aged  7,  to  B9  aged  30, 
fliould  A  die  and  leave  B  the  furvivor  within  14  years* 

N.B.  The  expedation  of  B  ia  23.6  by  Tab.  XL 
under  ExpeotatioIm;  ;  and  it  (hould  be  remembered*  that 
twice  the  expeftation  is  always  the  complement  (>f  a  life. 
The  prefent  value  for  14  years  of  two  joint  lives,  one  7,  and 
the  other  30  years  of  age,  may  be  found  in  the  method  ex- 
plained under  lAwib^Atumi^f  to  be  nearly  9  years'  purchafe ; 
and  I  i.64y.9  divided  by  this  value,  vrith  unity  adoed,  or  by 
10,  gives  1.164*  the  foregoing  value  in  ammd  pofwunit 
during  the  joint  lives  for  14  years,  xhtjirfi  payment  to  be 
made  immediately,  and  the  lafi  payment  at  the  end  of  14 
years,  fliould  the  joint  lives  not  £uL 

S€boBuM.^^lx,  deferves  particufaurly  to  be  remembered, 
that  in  thit  method  likewife  may  be  calcuhted,  what  fums 
«ught  to  be  paid  on  any  furvivormip,  vrithin  a  given  time,  of 
one  life  beyond  another,  in  confideration  of  any  given  fnm 
now  advanced.  The  following  example  of  this  is  a  cafe 
which  has  o£Fered  itfelf  in  praduce. 

<<  A  perfon,  aged  30,  has  in  expedation  an  eftate  which 
is  to  come  to  him,  provided  he  furvives  a  wMOTf  22ed  7,  be- 
fore he  is  out  of  his  minority;  that  is,  providied  he « mould 
be  himfelf  living  at  the  time  of  the  minor's  death,  (hould 
that  happen  boore  he  is  21.  In  thefe  drcumftances,  he 
wants  to  borrow  looo/.  on  his  expeSaiSmu  What  rtoerfi§m 
out  of  the  eftate  depending  on  fuch  a  furvivorihip,  is  a  pro- 
per equivalent  for  this  fum  now  advanced,  intereft  being 
reckoned  at  3  Air  ceni*  and  the  probabilities  of  life  being 
fuppofed  the  Ume  with  thofe  in  Mr.  Simpfon's  Table  <? 
London  Obfervations  V* 

Anfwer.-^ll  appears  firom  what  has  been  juft  determined, 
that  for  1 1  •£4/.  now  advanced,  the  proper  equivalent  in  fuch 
circumftances,  is,  100/.  to  be  paid  in  cafe  the  furvivor(hip 
Ihould  take  place ;  or  as  much  of  the  eftate  as  loo/.  will  buy 
at  3  /0r  ren/.,  fuppofinor  the  firft  rent  to  be  received  imme- 
diately, that  is,  2.^121.  per  annum.  By  the  rule  of  pro- 
portion, therefore,  for  1000/.,  the  proper  equivalent  will  be 
8591/.  in  money,  or  z^ol,  fer  ammmonl  of  the  eftate. 

Prob.  VII. 

**  100/.  will  be  loft  to  B*s  heirs,  fhould  he  happen  to  die 
after  A,  wkiuL  a  given  time.  What  is  the  price  of  the 
^ffitrance  of  it  ?— That  is,  what  is  the  prefent  value  of  loo/. 
payable  at  the  death  of  B,  provided  his  death  fhould  happen 
4ffter  A's  death,  mnthm  a  given  time^^ 

^ii/fv^.— Divide  the  fum  of  the  decrements  of  life  in  the 
Table  of  Obfervations,  from  the  age  of  B,  for  the  given 
time,  by  the  given  time;  and  by  the  quotient  divide  the 
number  of  the  living  at  the  age  of  B  ;  and  again,  by  this 
Jecend  quetientf  divide  the  given  fum,  referving  the  third 
quotient. 

Find  the  value  of  an  annuity  on  the  life  A  for  a  number 
of  years,  lefs  by  one  year  than  the  given  time,  which  fub- 
tra&  from  the  value  of  an  annuity  certain  for  the  fame  num- 
ber of  years.  Multiply  the  remainder  by  the  referred  quotienif 
and  divide  the  froduQ  by  the  amount  of  i/.  for  one  year, 
and  let  it  be  zficond  referved  quotient. 

Again :  Multiply  into  one  another  the  Srfi  referved  quo- 
tient, and  the  value  of  an  annuity  certain  for  the  given  time ; 
and  divide  the  produA  by  twice  the  con^kment  of  A*s  life. 
This  Iq/I  quotient,  added  to  xhc/econd  referved  quotient,  will 
be  the  an/wer  in  a  prefent  fingle  payment. 

£xan^.^Let  the  age  of  B  oe  40 ;  of  A,  30  ;  the 
fum  100 ;  rate  of  intereft  4  fer  eent  i  the  given  tame  20 


years  ;  the  Table  of  OMerratioiis»  Mr.  Simpfon's*     Sec 

ExPaCTATION. 

The  fum  of  the  decrements  of  lifeyin  this  table,  from  the 
a^e  of  40,  for  20  years,  is  127,  whk^h,  divided  by  20  (the 
given  time),  grves  6.38.  The  number  of  the  Uving  at  40  ia 
229,  which,  divided  by  6.38,  gives  35.8 :  and  100^  (the 
given  fum)  divided  by  35.8,  gives  a. 79,  tht  JSrfi  quotient 
to  be  referved. 

The  value  of  an  annuity  for  19  years,  on  a  life  at  30 
years  of  age,  is  10.3  ;  which,  f ubtra£ted  from  13.124,  um 
value  of  an  annuity  certain  for  19  years,  by  Tab.  III.  un- 
der Annuities,  and  the  remainder  nudtipliod  by  2.79,  givea 
7.89.  This  produ^  divided  by  1.04  (the  amount  of  iL 
in  one  year),  eives  7.60 ;  thejecond  referved  quotMot* 

2.79  multi{£ed  by  13.59,  (the  value  of  an  annuity  certaia 
for  20  years,)  gives  37.916 ;  and  this  prodmB^  divided  by 
9i..4  (twice  the  complement  of  A's  life),  gives  .401,  whichf 
aaded  to  7.60,  pves  8/.  the  anfwer ;  or  the  value  of  looL 
payable  at  the  £ath  of  B,  on  the  oontingeacy  of  his  far- 
vivin^  A,  aged  30,  and  both  dying  in  20  years. 

It  IS  plain  that  this  is  likewife  the  fum  that  ought  to  be 
lent  to  B  now,  on  the  expedation  of  tool,  at  Ui  death, 
provided  it  fhould  happen  after  A'e  death  in  20  years. 

This  rule  gives  the  juft  folution  in  all  cafes,  except  wbea 
B,  the  expe&ant,  is  the  youngefi  of  the  two  liv«s,  and  at 
the  fame  time  the  term  cf  years  greater  than  the  oompfe- 
ment  of  A's  life.  In  this  particnliur  cafe  the  following  rule 
muft  be  ufed. 

Find,  by  the  preceding  rule^  the  value  of  the  affarance 
of  the  given  fum  for  a  term  of  years,  equal  to  the  comple- 
ment of  A's  life,  and  let  this  value  be  referved*  Multiply 
by  one  anothertlu^  givenyiiw  /  the  value  of  i/.  to  be  received 
at  the  end  of  a  nunmer  of  years  equal  to  the  complement  of 
A's  life ;  and  the  value  ot  an  annuity  certain  for  as  many 
years  as  the  given  term  exceeds  this  complement ;  and  the 
frodu8f  divided  by  the  complement  of  W%  life,  and  the 
quotient  added  to  the  value  referved,  will  be  the  cnie  value 
loueht. 

Example. — Let  the  age  of  B  be  30 ;  of  A,  40 ;  the 
term  47  years ;  and  every  thing  elfe  as  in  the  laft  example. 
The  complement  of  A*s  life  is  3^2.  The  value  of  iqo/. 
to  be  received  at  the  death  of  B,  if  be  furvives  A  within  49 
years,  may  be  found  by  the  preceding  rule  to  be  16.15X  ; 
the  value  to  be  referved.  The  value  of  i/.  to  be  received  at 
the  end  of  39  years  is,  by  Tab.  II.  under  Annvitii8, 
.2166.  The  value  of  an  annuity  certain  lot  8  years  (the 
excefs  of  the  given  term  above  the  complement  of  the  life  of 
B)w  6.733. 

And  thefe  two  values  multiplied  by  one  another,  and  by 
100/.,  ffive  i4<*83  ;  which  divided  by  47.2  (the  coippk* 
ment  of  the  life  of  B),  and  16.15,  added  to  the  quotientf 
make  19.33/.  the  value  fought. 

Remarl.'^PiA  after  finding  the  prefent  value  of  an  eftate, 
or  annuity,  it  is  neceflary  to  aimde  that  value  by  the  amount 
of  lA  in  one  year,  in  order  to  find  the  prefent  value  of  a 
fum  equivalent  to  the  anmuty;  fo,  after  finding  the  value  of 
a  fum^  it  is  neceiFary  to  multiply  that  value  by  the  faid 
amount,  in  order  to  find  from  it  the  value  of  an  equivalent 
annuity. 

Da  the  firft  example,  thectfbre,  the  value  of  an  eftate  of 
^•per  annuntf  would  be  8.32/.;  in  the  fecond example,  20/. 
And  this  is,  as  it  ought  to  be,  the  value  for  the  whole  dura* 
tion  of  the  lives. 

The  cdSes  in  which  three  lives  are  involved  in  the  furvi- 
vorihip are  fo  numerous  and  complii:ated,  that  it  would  faf 
exceed  the  limits  of  this  article  to  enter  into  a  minute  inveftil 
gatioB  of  them.    The  four  following  probbmSf  however, 

being 
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beinf  almoft'felf-evideiiti  require  no  explanaUon :  the  re- 
maining ones  are  all  taken  from  Mr.  Morgan^  Treatife  on 
the  Do&rine  of  AnnuitieB  and  AiTurancesy  with  the  excep- 
tion of  Prob.  XII. 9  which  has  been  taken  from  his  paper  in 
the  Philofophical  Tranfa&ions  for  the  year  1789,  to  which 
the  reader  is  referred  for  its  demon  liration. 

Prob.  VIII. 

To  find  the  value  of  an  annuity  of  i/.  during  the  life  of 
A»  after  the  extin&ion  of  the  lives  of  B  and  C. 

^0/ttffMi.— From  the  value  of  an  annuity  on  the  loneeft  of 
the  three  lives,  dedud  the  value  of  an  annuity  on  the  longeft 
of  the  two  lives  of  B  and  C  ;  the  remainder  will  be  the  num- 
ber of  years'  purchafe  required  :  fo  that  if  A,  B»  C,  repre- 
fent  the  values  of  annuities  on  the  iingle  lives  of  A»  B,  and  C ; 
A  Bf  A  C>  and  B  C,  the  values  of  annuities  on  the  two 
joint  lives  of  A  and  B  ;  A  and  C»  B  and  C,  and  A  B  €» 
the  value  of  an  annuity  on  the  three  joint  lires,  the  value  re- 
quired by  Prob.  IV.9  and  the  rule  under  LfFE-^nfitti/f^/y 
wiU  be  A-hB  +  C-AB-AC-BCH-ABC 
-B-C-hBC  =  A-hABC-AC-AB. 

Exampie.'^lLet  the  ages  of  A,  B,  and  C,  refpe^lively.be 
24,  369  and  48,  the  rate  of  intereft  4  per  cetU*^  and  the  pro- 
babilities of  life  as  among  males  and  females  coUefkivelv  in 
the  kingdom  of  Sweden.  By  Tab.  III.  A  is  equal  to 
16.997 »  ^y  '^^^^  ^V-  ^11^  Prob.  IV.  LiF£-^iMiifi/tf/9 
ABC  may  be  found  =  9.372  ;  and  by  Tab.  IV.  and  V. 
A  C  and  A  B  are  equal  to  12.801  and  io.86a  :  hence  the 
required  value  will  be  2.706./,  or  2/.  14/.  nearly. 

Prob.  IX. 

To  find  the  value  of  an  annuity  of  i/.  during  the  life  of 
A>  after  the  extin&ion  of  the  joint  lives  of  B  and  C. 

SoliUion. — Dedudl  the  value  of  an  annuity  on  the  three 
joint  lives,  from  the  value  of  an  annuity  on  the  fingle  life  of 
A,  and  the  remainder  will  be  the  anfwer. 

£4riiifi//f.^Suppoiing  the  ages,  the  rate  of  intereft,  and 
the  probabilities  of  life,  to  be  the  fame  as  in  the  preceding 
problem,  the  value  in  this  cafe  will  be  16.997  —  9.372  = 
7.625/.,  or  7/.  12/.  6d, 

Prob.  X. 

To  find  the  value  of  an  annuity  of  i/.  during  the  longeft 
of  ihf  two  lives  of  A  and  B,  after  the  deceafe  of  C. 

^«/«/iOfi.—- From  the  value  of  an  annuity  on  the  longeft  of 
the  three  lives  (found  by  Prob.  IV.  JuIFE- jlnnuaUj)^  dedud 
the  value  of  an  annuity  on  the  fingle  life  of  C,  the  remain- 
der will  give  the  value  required ;  or  retaining  the  fame  fym- 
bols  as  in  Prob.  VIII.,  itwiUbe=:A  +  B+ABC- 
AB-AC~  BC. 

Example, — ^The  aees  pf  A,  B,  and  C,  the  rate  of  inte- 
reft,  and  the  probabwties  of  life,  being  ilill  the  fame  as  in  the 
two  preceding  problems,  the  value  wul  be  1 6.997  +  14*939 
-t-  9.372  —  12.801  —  10.862  —  10.314  =  7»33i/>  or 
7/.  &s.  %d. 

Prob.  XI. 

To  find  the  value  of  an  annuity  during  the  joint  conii" 
nuance  of  the  two  lives  of  A  and  B,  after  the  deceafe 
of  C. 

Solution — Find  (by  Prob.  IV.  under  l^iVE-jinnuities)  the 
value  of  an  annuity  on  the  three  joint  lives ;  dedudl  this  from 
the  value  of  the  two  joint  lives  of  A  and  B,  and  the  re- 
mainder will  be  the  anfwer. 

Example, — Let  the  ages  be  30,  42,  and  60,  the  rate  of 
intereft  4  per  cent,,  and  the  probabilities  of  life  as  among 
pales  aad  females  colle&ively  in  the  kingdom  of  Sweden. 


By  Prob.  IV.  under  LiVR-jinauitieif  and  Tab.  IV.  intlrii 
article,  the  value  of  the  three  joint  lives  m«y  be  found 
=  6.998 ;  and  by  the  fame  table,  the  value  of  the  two  joint 
lives  of  A  and  B  is  1 1.543 ;  the  value  required,  thcrtfoit, 
will  be  4.545/.,  or  4/.  1 1/.  nearly.  Had  the  ages  been  24, 
36,  and  48,  the  value  would  have  been  12.801  —  ^m 
=  3.429/.,  or  3/.  8/.  6</.  nearly. 

Prob.  XII* 

To  determine  from  any  Table  of  Obfervationsthcnlueof 
a  given  fum,  payable  on  the  contingency  of  C*8  fanriving  B, 
provided  the  life  of  A  (hall  be  then  extina. 

Solution,~^ljtl  i  reprefent  the  number  of  perfoni  liTing 
in  the  table  at  the  age  of  K,  a  perfon  one  year  younger 
than  C  ;  /9  the  fame  number  at  the  age  of  F,  a  perfon  one 
year  younger  than  B  ;  r  and  ^  the  number  of  perfoni  lifin^ 
at  the  refpedive  ages  of  C  and  B  ;  m  the  number  of  perfon 
living  at  the  age  of  P,  a  perfon  one  year  older  than  B ;  vA 
d  the  fame  number  at  the  age  of  T,  a  perfon  one  yeir 
older  than  C.  Let  F  K,  A  F  K,  B  K,  A  B  K,  &c.be 
the  value  of  an  annuity  on  ihe^oin/  lives  of  F  andsK;(l 
A,  F,  and  K ;  of  B  and  K ;  of  A,  B,  and  K,  &c.- 
Let  r  be  i/.  increafed  by  its  intereft  for  a  year,  and  S  tbe 
given  fum ;    then  will  the    value  required,   when  eidicr 

S   i 
B  or  C  are  the   oldeft   of  the  three  lives,  be  -^  x 
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PC-APC+f-l^x  BT-ABT'-— J^r-^ 
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If  A  he  the  oldefi  of  the  three  livejf  let  a  reprefent  the  nnm- 
ber  of  perfons  living  in  the  table  at  the  age  of  H,  a  perfoo 
one  year  younger  than  A  ;  41  the  fame  number  at  the  age  rf 
A  ;  /  the  number  at  the  age  of  N,  a  perfon  one  year  ol^ 
than  A  ;  and  let  the  feveral  combinations  denote,  as  in  the 
former  cafe,  the  values  of  the  joint  lives  H  and  K  ;  of  H,B, 
and  K  ;  of  A  and  K,  kq.  Further,  let  R  denote  the  valoeof 
the  given  fum,  payable  if  C  (hould  furvive  B,  found  by 

Prob.  II.,  then  will  the  value  required  be  :=  R  — 


«.HK-HBK        A 

^  _ 


K  -  A  B  K 


S.i 

3^ 
S  *  ft 
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HC-HBC-^:iHixAC^ABC  +  j^x 

3r  oar 

NC3NBC  +  -^  ^AT-ABT      .^^T 
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If  the  livee  are  all  equals  the  value  will  be  — ^-7 ^ 

Or 


V  —  3CC  —  2  CCC,  where  V  denotes  the  perpetuity. 

Mr.  Simpfon,  in  his  Seledt  Eaercifes,  has  given  the  fol- 
lowing folution  of  this  problem,  founded  partly  on  M.  D^ 
Moivre's  hypothecs,  and  which  is  a  fufficiently  near  ip* 
proximation  in  thofe  cafes  where  neither  of  thclivc«  is^cry 
young  or  very  old. 

C^e  u--If  the  Ftfe  C  he  the  oldejt  of  the  three :  From  the 
value  of  an  annuity  on  the  life  of  C,  take  the  value  of  tw 

two  joint  lives  B  and  C ;  multiply  the  remainder  by  i^ 

girtii 
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;^ven  fumy  and  the  produd  divided  hf  twice  the  ezpefia- 
tion  of  A9  will  give  the  value  fought. 

Cafe  2.— If  the  Rfe  V^  he  the  old^  0/  the  three:  From  the 
value  of  an  annuity  for  as  many  years  of  C's  life  as  are 
expreifed  by  the  double  of  B's  expe6tation9  fubtradt  the 
value  of  the  two  joint  lives  B  and  C ;  multiply  the  re- 
mainder by  the  given  fum,  and  divide  the  produd  by  twice 
the  expedation  of  Ay  as  in  the  preceding  cafe. 

Ca/e  t>—//  the  &fe  A  he  the  olde/l  of  tbe  three  :  Find  the 
value  ot  the  life  Cy  if  older  than  D ;  otherwife  find  the 
value  thereof  for  as  many  years  as  are  exprefled  by  the 
double  of  B's  expef^ation.  And  from  toe  value  thus 
foundy  let  the  value  of  the  joint  lives  A  and  C  be  fub- 
traded ;  multiply  the  remainder  by  the  ^ven  fumy  and  the 
produdy  divided  by  twice  the  expedation  of  By  will  give 
the  anfwer  in  tliis  cafe. 

Exampk.^^Litt  the  age  of  C  be  25y  that  of  B  49,  and 
that  of  A  30.  Let  the  given  fum  be  looo/.y  the  rate  of 
intereft  ^per  eent.f  and  the  probabilities  of  life  as  theyare 
among  males  and  females  in  the  kingdom  of  Sweden.  This 
example,  it  is  plain>  belongs  to  cafe  2.  The  expe£tation  of 
B  by  Table  II.  being  19.09,  the  double  of  it  will  be  38.18. 
The  value  of  an  annuity  on  the  life  of  C  for  38.18  years 
by  Table  Ill.y  and  the  third  problem  under  the  article  Lifb- 
jitmukieii  is  I5.992y  from  which  dedu£^ing  10.61 2y  the  va- 
lue of  the  joint  lives  of  B  and  C  by  Table  V.y  we  have 
5.38,  which  being  multiplied  into  looOy  and  the  produ£^  di- 
vided by  62.42,  or  twice  the  expedation  of  A  by  Table  Il.y 
the  quotient  86.190^1  or  86/.  3/.  ioJ.y  will  be  the  value  re« 
quired. 

Prob.  XIII. 

To  find  the  value  of  a  given  fum  payable  on  the  death  of 
Ay  if  his  life  fhould  be  ihejrfi  that  fails  of  the  three  lives 
of  Ay  B,  and  C. 

SoiuttM. — Find  bv  Prob.  XII.  the  value  of  the  given  fum 
payablcy  if  C  (the  elder  of  B  and  C)  fhould  be  livmg  at  the 
deceafe  of  A,  in  cafe  B  is  then  dead.  Find  next  by 
Prob.  III.  the  value  of  the  given  fum  payable,  if  C  is  liv- 
ing at  the  deceafe  of  A,  whether  B  is  then  living  or  not. 
Subtrad  the  former  value  from  the  latter,  and  the  remainder 
will  be  the  value  required. 

Prob.  XIV. 

To  find  the  value  of  a  given  fum  payable,  if  A  flionld  be 
Hae  fecond  thzt  fails  of  the  three  lives  Ay  By  and  C. 

Solution. — Find  by  Prob.  III.  the  value  of  the  gi^tn 
fum  on  the  contingency  of  C's  furvivine  Ay  and  alfo  on  the 
contingency  of  B's  furviving  A.  Find  by  Prob.  XIII.  the 
value  of  the  given  fum  on  the  contingency  of  A's  life  being 
thejtrfi  that  fails.  From  the  fum  of  the  two  former  fub- 
trad  twice  the  latter  valucy  and  the  remainder  will  be  the 
value  required. 

Prob.  XV. 

To  find  the  value  of  a  given  fum  payable  on  the  death  of 
A,  if  his  life  fhould  be  the  /^  that  fails  of  the  three  lives 
of  A,  B,  and  C. 

Solution. — Find  by  Prob.  XII.  the  value  of  the  given 
fum  payablcy  if  C  fhould  live  till  the  deceafe  of  Ay  in  cafe 
B  fhould  be  then  dead  (C  being  fuppofed  the  elder  of  B 
and  C.)  Find  next  by  Prob.  V.  the  value  of  the  given 
fum  payable,  if  A  fhould  die  after  B.  SubtraA  the  former 
value  from  the  latter,  and  the  remainder  will  be  the  value, 
required. 

Prob.  XVI. 

To  find  the  value  of  a  ^iven  fum  payable  on  the  extinc^ 
tion  of  the  lives  of  A  and  B,  fhould  they  be  xh^  Jlrfi  that 
fail  of  the  three  lives  of  A,  B,  and  C. 
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^aAK/fo«.---Find  by  Prob.  XII.  the  expedatkm  of  C| 
on  the  contingency  of  A's  (urvivin?  B,  and  alfo  his  ez- 
pediacion  on  the  contingency  of  B's  furviving  A.  The  fum 
will  be  the  value  required. 

Prob.  XVII. 

To  find  the  value  of  a  given  fum  payable  at  the  deceafe 
of  A,  if  his  life  fhould  be  the  frfi  or  fecond  that  fails  of 
the  three  lives  of  Ay  B,  and  C. 

Solution, — Find  by  Prob.  XV.  the  value  of  the  given 
fum  payable,  if  A  fhould  be  the  Iqfi  that  fails  of  the  three 
lives.  Subtradi  this  from  the  value  of  the  given  fum  after 
the  deceafe  of  A  (found  by  Prob.  III.  under  the  article 
Reversions),  and  the  remauder  will  be  the  anfwer. 

Prob.  XVIII. 

To  find  the  value  of  a  given  fum  payable  on  the  deceafe 
of  A,  if  his  life  fhould  be  the  feconJ  or /hird  that  fails  of 
the  three  lives  of  A,  B,  and  C. 

Solution, — Find  by  Prob.  XIII.  the  value  of  the  given 
fum,  if  A  fhould  be  the  ^fir/i  that  dies  of  the  three  Uves. 
Subtradl  this  horn  the  value  of  the  griven  fum  payable  on 
the  death  of  A  (found  by  Prob.  III.  under  the  article  Rjb- 
VERSiONs),  and  the  remainder  will  be  the  value  fought. 

Prob.  XIX. 

To  find  the  value  of  a  given  fum  payable  on  the  death  of 
A,  if  his  life  fhould  be  tht  Jirft  or  tne  /^  that  fails  of  the 
three  lives  of  A,  B,  and  C. 

Solution.-'Tind  the  value  of  the  given  fum  by  Prob.  XIV. 
if  A'a  life  fhould  be  the  fecond  that  fails  of  the  three  lives. 
SubtraA  this  from  the  value  of  the  «ven  fum  after  the  de- 
ceafe of  A  (found  by  Prob.  III.  under  the  article  RsV£R« 
Si0Ns)y  and  the  remainder  will  be  the  value  required. 

The  folutions  of  the  feven  preceding  problems  being  de- 
rived from  that  of  the  twelfth,  may  be  obtained  with  perfeA 
accuracy  from  Mr.  Morgan's  folution  of  that  problemy  or 
with  tolerable  exaf^nefs  from  Mr.  Simpfon's  approximatiooy 
when  none  of  the  lives  fall  fhort  of  lo,  or  exceed  6c  years 
of  age.  Thefe  problemsy  hke  the  twelfth,  have  alio  been 
fefiarately  inveftigated  by  Mr.  Morgany  in  a  paper  publifhed 
in  the  volume  of  the  Phil.  Tranf.  for  the  year  1791,  to 
which  the  reader  is  referred  for  the  folutions. 

Of  the  few  remaining  problems,  in  which  three  lives  are 
involved  in  the  furvivorfhip,  correal  folutions  have  been 
given  by  Mr.  Morgan  in  the  different  volumes  of  the  Phfl. 
Tranf.  for  the  years  I79iy  i794»  and  1800;  but  thefe  are 
neceifarily  fo  very  complicated,  as  to  render  them  unfit  to  be 
inferted  here. 

SURUND,  in  Geogn^hy,  a  town  of  Hindooftany  in  the 
circar  of  Sirhind ;  33  miles  N.  of  Sirhind. 

SURUNGAy  or  SuisjUy  a  fea-port  town  of  Japan,  in 
the  ifland  of  Niphon,  and  capital  01  a  province  of  the  fame 
name.     This  town  was  formerly  as  large  as  London,  and   ' 
famous  for  being  the  refidence  of  fome  of  the  cubos  or  em- 
perors.    The  interior  of  the  city  was  inhabited  by  the  een- 
try,  and  the  fuburbs  were  occupied  by  merchants  and  traders. 
Although  it  be  new  fallen  into  decay,  it  retains  fome  of  its 
ancient  privileges.     On  the  N.  fide  is  a  flrong  caffcle,  in 
which  one  of  the  royal  family  formerly  refided  as  governor, 
but  one  of  them  rebelling  in  the  17th  century,  the  caftle 
was  converted  into  a  prifoo,  where  the  rebel  prince  was  con- 
fined till  he  put  an  end  to  his  own  life.     Many  of  the  in- 
habitants at  that  time  left  the  city :  1 70  miles  E.  of  Meaco. 

SURUSTI,   a  town  of  Hindooftan,  in  Moultan  ;  42 
miles  £.N.£.  of  Batnir. 

SURWILISKI,  a  town  of  Lithuania,  in  the  palati- 
nate of  Wilna ;  36  miles  S.S.E.  of  Wilna.  „,,^ ,. 

^  SURY 


S  U  R 

8URY  k  Cmmdt  a  town  of  France,  in  the  deptrtment 
of  the  Rhdoe  and  Loire;  12  miles  N.W.  of  St.  Etienne. 
N-  lat.  47*>  ti\    E.  long,  a®  y'. 

SuRY  m  Vamx^  a  town  of  rrance,  in  the  department  of 
the  Cher ;  3  miles  N«  of  Sanoerre. 

SURYA»  a  town  of  Bengal;  43  miles  S.S.E.  of 
Ghidore. 

SuRTA>  in  Htnioo  MyAdt^^  is  the  common  name  of  the 
fan»  or  rather  a  perfonification  of  thaX  Inminary.  In  idl 
idolatrous  nations*  among  all  people  indeed  unenlightened 
far  revelation,  the  fun  was  an  objeA  of  early  and  ardent 
adoration)  (See  Idolatry. )  With  the  Hindoos,  the  fun 
appears  to  have  been  abnoft  untverfally  invoked,  and  by  the 
lower  daffes  no  doubt  fuperftitioufly ;  but  bv  firahmans 
and  the  initiated,  it  is  aflerted  typically  of  tnat  <<  divine 
and  incomparably  sreater  light,  which  illumines  all,  delights 
aH,  from  which  alTproceed,  to  whidi  all  muft  return,  and 
.  tirfaich  aidne  tam  irradiate  (not  onr  vifud  organs  merely,  but 
our  fouls  and)  onr  intellefts.*'  Thefe,  m  we  are  told  by  fir 
W.  Jones,  may  be  confidered  as  the  words  of  the  moft  facred 
text  in  the  Indian  fcripture.    See  O'm. 

We  muft  not  be  foqurifed,  as  remarked  by  the  Dune  au- 
dior,  at  finding^on  a  clofe  examination,  that  the  charafters 
of  all  die  Pagan  deities,  male  and  female,  mdt  into  each 
other,  and  at  laft  into  one  or  two :  for  it  feems  a  well- 
founded  opinion,  that  the  whole  crowd  of  gods  and  god- 
deffes  in  ancient  Rome  and  modem  Benares,  mean  only  the 
powers  of  nature,  and  principally  thofe  of  the  fun,  ex- 
prefled  m  a  variety  of  ways,  and  by  a  multitude  of  fanciful 
names.   A  pUufible  opinion  has  been  entertained  by  learned 
men,  that  tne  prindpal  fource  of  idolatry  among  the  an- 
cients,  was  iheur  entnufiaftic  admiration  of  the  fun ;  and 
that  when  the  primitive  religion  of  mankind  was  loft  amid 
die  diftraftions  of  eftablUhing  r^rd  governments,  or  ne- 
gleAed  amid  the  allurements  of  vice,  tnev  afcribed  to  the 
^reat  vifible  luminary,  or  to  the  wonderful  fluid  of  which  it 
u  the  ^efd  refervoir,  thofe  powers  of  pervading  dl  fpace, 
and  aniniatiog  all  nature,  which  thdr  wifer  anceftors  had 
attributed  to  One  Etomd  Mind,  by  whom  the  fubftance  of 
•fire  had  been  created  as  an  inanimate  and  fecondary  caufe  of 
naturd  phenomena.    The  mythology  of  the  Eaft  confirms 
this  opinion ;  and  it  is  poffibie  that  the  tr^  Jhmby  of  the 
Hindoos  was  no  more  than  a  perfonification  of  the  fun, 
whom  they  call  Treyitenu,  or  three-bodied,  in  his  triple  ca- 
pacity of  trodwemr  forms  by  his  genid  heat,  prefervinr  them 
Dv  his  lignt,  or  atfiropng  them  by  the  concentrated  force 
ot  his  igneous  matter.     (See  Pavaka.)    This,  with  the 
vrilder  concdt  of  Siftmak  fewer  (of  which  fee  under  Sakti), 
united  with  the  go&ead,  and  rulinr  nature  byhis  authority, 
will  account  for  nearly  the  whde  Ivftem  of  Egyptian,  In- 
dian, and  Grecian  polytheifm,  diftmguifhed  from  the  fub- 
Hme  theology  of  Uie  philofophers,  whofe  underftaadings 
were  too  ftrong  to  admit  the  popular  belief,  but  whofe  in- 
fluence was  too  weak  to  reform  it. 

So  pand  a  fymbol  of  the  Deity  as  the  fun  **  looking 
from  his  fole  dominion  like  the  god  of  this  world,''  wiS 
of  courfe  have  attra&ed  the  earlieft  adoration,  and  almoft 
necefiarily  have  been  the  primary  and  principd  objed  of 
idolatry  aad  fuperftition.  The  bveftigators  of  ancient  my- 
thology accordingly  trace  to  this  fource,  wherein  they  are 
re*ablorbed  and  loft,  dmoft  every  other  mythologicd  per* 
fonaf(e,  who,  like  his  own  light,  diverge  and  radiate  from  his 
gkmotts  orb ;  or,  in  the  words,  and  in  the  popular  fenfe,  of 
die  facred  text  above  quoted,  **  whence  all  proceeded,  and  to 
which  a31  muft  return."  But  the  Brahmahs  and  the  initiated 
deny,  as  is  implied  by  the  interpolated  glofs  on  the  above 
text,  the  apphcation  of  this  attribute  of  **  all-prodndng, 
dtdiforbmg''  to  the  fun.    The  noble  truth,  to  well  ex- 
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prefM  in  the  concluding  ftanza  of  an  ode  ad&tfled  to 
Surya  by  the  elegant  writer  already  named,  it  folly  rtcog. 
nizra  by  intelligent  Hindoos. 

**  Yes ;  though  the  Sanfcrit  fong 
Be  ftrown  with  fancy's  wreathes, 
And  emblems  rich,  beyond  low  thoughts  refin'd, 
Yet  heav'dy  truth  it  breathes 
With  atteftation  ftronff, 

That,  loftier  than  thy  Tphere,  th'  Etxrnal  Mnnv 
UnmovM;  unrivd'd,  undefil'd. 
Reigns  with  providence  benign.-— « 

Smcc  thou,  great  orb,  with  aU-enlighttobg  nj, 
Ruleft  the  grolden  day, 
How  far  more  glorious  He,  who  (aid  ferene, 
Be — and  thou  WAST^Himfelf  unfonn'd,  uncluog'dt 
unfeenP' 

Faffing  by  the  popular  belief  of  the  dirinity  of  SHryi, 
or  the  fun,  we  find  the  Hindoos  afcribi^g  to  Um  the  pro- 
perties  or  attributes  of  the  three  perfons  or  powen  tint 
coalefce  mythologically  and  form  their  Trimurti,  or  Triaity, 
as  it  hath  been  utud  to  call  it,  or  that,  phyficdlj  coDtca- 
plated,  are  the  fecondsHy  caufes  of  natural  pbeBomeoa.  (See 
Siva  and  Trimurti.  )  It  is  noticed  above,  that  one  of  tk 
names  of  the  fun  is  Treyitenu,  or  in  Aortnefs  Triton,  noo* 
jng  three-bodied,  as  embracing  the  eneatiw  power  of  Brahu, 
in liis  capadty  9f  producing  forms  by  his  genid  heit ;  tk 
pnfirvoAve  power  of  Viflmu,  in  the  property  of  light;  aod 
the  d^brMne  energy  of  Siva,  in  the  concentrated  foicctf 
his  Igneous  matter.  And  thefe  are  in  fed  the  attribnteirf 
the  One  God,  the  Etemd  Hindi  .of  Hindoo  thedogiua,  win 
is  called  Brahm.  The  fun,  or  Surya,  is  therefore  <fecM 
to  be  Brahma,  Viflmu,  and  Siva.  At  night  and  in  tlie  Wed) 
he  is  Vilhnu ;  he  is  Brahma  in  the  Eaft  and  in  the  moroiu; 
from  noon  to  evening  he  is  Siva.  We  know  of  no  resfos  w 
this  arrangement. 

Surya  is  ufually  reprefented  in  pi&urcs  four-liaoM 
feated  in  a  golden  car  drawn  by  feven  green  hor£es,  a  nimbQi 
encircling  his  head,  and  fometimes  blazing  round  the  dnk* 
Sometimes  his  car  is  drawn  by  one  horfe  with  feven  bedk 
(See  OocHisRAVA  and  Sesha.)  A  leglefa  charioteer,  «tt 
a  red  face,  named  Aruna,  guides  the  chariot  with  rosifl^ 
variegated  hue.  But  we  are  fedoced,  by  the  poeticd  sDufiflsi 
thatiopieafii^ly  diftiQflruifh  the  Hindoo  Phoebus  and  Aunoi 
to  refort  agam  to  the  hymn  addreflied  to  this  <<  lordof  Ae 
lotos.*' 

<<  Whofe  fubftance  Indra  with  his  heav'dy  baodi, 
Nor  fings  nor  underftands ; 
Nor  ev'n  the  Vedas  three  to  man  explain 
His  myftic  orb  triform,  though  Brahma  tsaM  tk 
ftrdn." 

<<  Firft  o'er  blue  hills  anpear. 

With  many  an  agate  hoof. 

And  pafterns  fnng'd  with  pearly  fieven  couriengicdi 

Nor  boafts  yon  aiched  woof 

That  girds  the  (howr'y  fphere. 

Such  Mav^n^pun  threads  of  coloured  light  fereae^ 

As  tinge  the  runs  which  Arun  guides 

Glowing  with  immortd  grace, 

Young  Arun,  lovelieft  S.  Vinatian  race ; 

Though  younger  he,'whom  Madhava  beftridei 

When  high  on  eagle-plumes  he  rides. 

But  Oh  I  what  pencil  of  a  living  ftar 

Could  pdnt  that  gorgeous  car. 

In  which,  as  in  an  ark,  fupremdy  bright. 

The  lord  of  bouadlefs  light, 

Afeending  calm  o'er  th'  empyrean  fails. 

And  with  ten  thoufand  beams  his  awfd  beauty  fwi. 
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On  the  above  lines  we  have  to  obferre,  that  Surya't  feven 
horfes,  as  well  as  Anina's  variegated  reins,  are  fuppofed  to 
have  reference  to  the  tints  of  his  preceding  rav ;  but  we 
have  yet  to  learn  if  the  Hindoos  have  attained  a  knowledge 
of  optics  warranting  a  fuppofition  of  their  being  acquainted 
with  the  prifmatic  divifibility  of  a  ray  of  light.  The  re- 
gents of  the  fun  and  of  fire,  intimately  conneAed  as  their 
primary  properties  are,  we  may  expeA  to  find  agreeing  in 
their  emblems  or  attributes.  Thus,  Surya's  "  myfiic  orb 
triform,"  and  Agnis  "  triplicate  of  legs,**  are  deducible  from 
the  three  defcriptions  of  facred  fires  venerated  by  the  Hin- 
doos, and  proceeding  from,  and  re-abforbed  in,  the  fun,  as 
the  three  great  powers  of  nature  proceed  from,  and  return 
to,  the  Eternal  Mind.  Of  thefe  facred  fires,  (ee  under  our 
article  Pavaka.  We  may  thus  difcern  an  additional  reafon 
for  a  people  of  idolatrous  propenfities  identifying  the  fun 
with  Brahm,  or  that  being  who  faid  Bs  I  and  the  fun  «pa#. 
Surya's  feven  horfes,  and  Agnis  fevea  legs,  are  again  re* 
ferrible  to  the  idea  of  the  common  properties  of  light  and 
heat.     On  this  point  alfo,  fee  Pavaka. 

The  theory  of  the  learned  author  of  the  Analyfis  of  An- 
cient Mythology,  would  have  derived  a  confiderable  acceffion 
of  ftrenffth  in  his  mind,  had  he  been  pofleiFed  of  the  fpecu-* 
lation  of  the  Hindoos  on  the  umverJiUiiy  of  the  fun.  Sir 
W.  Jones,  not  altogether  agreeing  with  Newton,  that  ancient 
mythology  is  nothing  but  miiorical  truth  in  a  poetical  drefs  j 
Dor  with  Bacon,  that  it  confifted  in  moral  and  metaphyfical 
allegories ;  nor  with  Bryant,  that  all  the  heathen  deities  are 
only  different  attributes  and  reprefentations  of  the  fun,  or 
of  deceafed  progenitors ;  reafonably  conceived  that  the  whole 
lyftem  of  religious  fab^s  rofe,  Uke  the  Nile,  from  feveral 
^ftin^  fonrces :  and  inclined  to  the  opinion,  that  one  gteat 
fpring  and  fource  of  idolatry,  in  the  four  quarters  of  the 
globe^  was  the  veneration  paid  by  men  to  the  fun  ;<  and  an-? 
other,  the  immoderate  refpeA  fliewn  to  the  memory  of  de* 
ceafed  anceilors,  efpecially  the  founders  of  kingdoms,  legif* 
lators,  and  warriors,  of  whom  the  fun  and  moon  were 
wildly  fuppofed  to  be  the  parents.  Of  the  great  refped 
ihewn  by  the  Hindoos  to  the  memory  of  departed  anceftors, 
fee  our  article  S&adha  ;  and  of  the  idea  of  folar  and  lunar 
races  of  mortals,  fee  Rama  and  Surtavansa. 

Although  the  fun  is  found,  in  the  Hindoo  fyitem,  to  in- 
clude the  three  great  powers,  Suryae)Ltemally  more  refembles 
Vifhnu  than  either  of  the  others.  His  forehead  is  marked 
with  the  fedarial  hieroglyphic  of  the  Vaiihnavas,  that  is, 
with  perpendicular  lines  $  the  Saivas,  or  fedarifts  of  Siva, 
snarkiog  their  and  their  gods'  foreheads  with  horiasontal 
lines.  Surya  is  alfo  frequently  feen  with  Vifhnu's  com- 
mooeft  attributes,  the  (hank  or  (hell,  and  lotos.  Vi(hnu 
is  farther  confidered  as  more  immediately  the  fun,  than  either 
Brahma  or  Siva ;  and  his  mofi  glorious  incarnation  in  the 
perfon  of  Kri(hna  is  of  dire6i  fokr  reference.  Among  the 
namea  of  Surya  will  be  found  both  Vi(hnu  and  Krimna ; 
and  it  may  be  here  remarked,  on  the  authority  of  general 
Vallancey ,  that  Kn(hna  is  the  fun  in  Iri(h  as  well  as  m  San^ 
fcrit  ;  and  Anin  is  the  precurfor  of  the  fun  (that  is,  the 
dawn,  Aurora)  both  in  ln(h  and  Hindoo  mythology.  See 
Tbivbni. 

I^be  extrad  from  fir  William  Jones's  hymn  given  above* 
adverts  to  the  equipage  of  Madhava  **  borne  on  eagle- 
plumes,"  being,  like  Aruna,  <<  of  Vinatian  race."  This 
alludes  to  the  roan-eagle  of  Madhava  or  Vi(hnu,  the  Indian 
Jove,  which  vehicle,  or  v^Aoii,  is  named  Supema,  brother 
of  Aruna,  and  fon  of  VinaU.  See  SupsRna,  Vikata, 
and  Vahan. 

T*hc  names  of  the  fun  are  numerous  among  the  Hindoos. 
It  is  faid  rhcy  amount  to  nearly  fifty,  which  our  limits  will 
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not  allow  us  to  introduce.  It  may  lead  to  extended  fpeca« 
lation,  to  confider  that  the  primary  name  of  the  fun  meant 
the  AttraSor.  See  fir  William  JonesU  admirable  eflay 
*^  On  the  Philofophy  of  the  Afiatics,''  in  the  4th  volume  of 
the  Afiatic  Refearches,  and  in  his  Works,  edited  by  lord 
Teignmouth. 

As  well  as  many  other  of  the  Hindoo  deities,  Surya  has 
wives  affigned  him.  Thefe  fexual  tales  are  allegorical  of 
the  powers  or  attributes  of  the  principals.  Thefe  helpmates 
are  termed  Sakti ;  which  fee.  The  confort  of  Surya  that 
we  ofteneft  read  of  is  Prabha,  which  means  br^hinefi  or 
effulgence. 

Under  the  article  Soma,  it  is  ihewn  that  the  Hindoos,  like 
ibme  other  diflant  people,  generally  confider  the  mooa  as  a 
male  deity ;  and  as  cat^mUUptu  of  the  fan  and  moon  are  a  com- 
mon language  with  aU  aftrologers  and  mythologtlU,  we  find 
fexual  fables  invented  for  bringing  them  togetner,  and  into 
feparations,  or  effofiitptu.  The  fun  and  moon  are,  therefore, 
both  male  and  female  with  the  Hindoos,  and  are  didy  huu** 
ried,  feparated,  &c.  The  Greeks  had  fimilar  tales.  Bac- 
chus is  fometimes  fpoken  of  as  the  fun,  and  the  offsming  of 
the. moon  I  fometimes  as  brother  to  Luna.  See  rotter's 
Arch.  Grsec.  c  xix. 

Among  the  Anglo-Saxons,  as  we  are  told  in  Turner's 
Hittory,  the  moon  was  a  male  and  the  fun  a  female  deity  | 
and  the  fame  peculiarity  of  gender,  the  author  (isys,  ob« 
tained  in  the  ancient  northern  language.  It  is  curious,  he 
farther  remarks,  _that  in  a  paffage  of  an  Arabian  author  (m 

~~  .)  we  meet  with  a  female  fun 
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diftich  is, 

**  Nee  nomen  foemininum  Soli  dedecus^ 
Nee  mafculinum  Lunse  gloria.'' 

There  is  alfo  a  folar  race  in  Hindoo  fable,  like  the  Heli- 
ades  of  Greece,  and  the  fiihilar  hmiilies  of  the  Peruvians. 
Suryavanfa,  or  offspring  of  Surya,  is  the  Sanfcrit  defignation 
of  thefe  illidbious  defcendants.  (  See  Suryavansa  .1  The 
river  Yamuna,  called  Jumna  by  European  geogmpners,  it 
iUled  in  Hindoo  poetics,  **  the  blue-eyed  daughter  of  the 
fun."     See  Yamuka. 

So  earlv  as  the  appearance  of  the  firft  volume  of  that 
valuable  depofit  of  Oriental  lore,  the  Afiatic  Refearches^ 
fir  William  Jones,  in  his  very  curious  diflertation  on  the 
gods  of  Greece,  Italy,  and  India,  had  difcovered  many 
very  ftriking  and  unfufpeded  coincidences.  On  the  fub* 
jc€t  of  the  offspring  of  Sorya,  and  his  avataras  or  deh 
foents  on  earth,  we  will  here  extrB6t  a  paffage  from  that 
differtation.  **  Surya  is  believed  to  have  defcended  fre^ 
quently  from  his  car  in  a  human  fhape,  and  to  have  left 
a  race  on  earth,  who  are  ufually  renowned  in  the  Indian 
ftories  with  the  Heliades  of  Greece.  It  is  very  fingular  that 
his  two  fons,  called  Afwina,  or  Afwtni-Kumara  in  the  dual, 
fliould  be  confidered  as  twin  brothers,  and  painted  like  Caf- 
tor  and  Pollux  ;  but  they  have  each  the  charadier  of  ^fcu- 
lapius  among  the  gods,  and  are  believed  to  have  been  bora 
ot  a  nymph,  who,  in  die  form  of  a  mare,  was  impregnated 
with  fun.beams.  I  fufpe^l  the  whole  fable  of  Kafyapa  and 
his  progeny  to  be  aftronomical ;  and  cannot  but  imagine  that 
the  Greek  name  Calliopeia  has  a  relation  to  it."  This  idea 
has  been  fully  confirmed  by  Mr.  Wilford's  ingenious  effays 
in  the  fubfequent  volumes  of  the  Afiatic  Refearches.  (See 
Kastapa,  in  which  article,  line  7,  for  ail,  read  u/e.) 
In  the  nth  volume,  art.  if.  it  is  fhewn,  that  the  name  of 
^fcuhipins  is  alfo  Sanfcrit ;  in  which  tongue,  Afwikulapa, 
a  name  intimately  conne^ed  With  the  Diofcuri  of  Hindoo 
fable,  means  chief  of  the  tribe  of  Afvi ;  it  means  alfo  tnare- 
dtfcemU.    The  name,  country,  and  hiftory  of  JBfculapiut 
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faaTing  fo  much  puzzled  the  Greeks  and  other  fabulifts, 
gives  a  rreat  probability  of  the  whole  ftory  havin?  origin- 
ated with  the  Hindeosi  in  whofe  books  a  great  deaf  refpeft- 
ingit  may  be  found. 

The  worfliip  of  Surya,  from  what  haa  been  faid,  may  be 
fuppofed  very  eztenfive  among  the  Hindoos.  Thofe  ot  the 
feet  who  exclufively  worihip  him  are  called  Saura.  But  be- 
fides  thofe  who  may  be  faid  to  worftiip  the  fun  exclufively,  a 
great  many  other  fe6ts  make  joint  adoration  and  offerings 
to  him  with  other  deities. 

Reference  being  made  from  the  article  O'm  to  this,  we 
will  here  take  occafion  to  correft  two  or  three  errors  of  the 
prefs,  that  have  crept  into  that  article  ;  in  col.  5. 1.  37  from 
the  bottom,  for  rejearchesi  read  refearcbert ;  1.  27  from  the 
bottom,  for  monofyllable^  read  moMfyllabtc ;  1. 4  from  the 
bottom,  for  of  one  tbetr^  read  of  one  (f  their  ;  in  col.  6. 1.  24 
from  the  top,  for  comojed  a^  read  compofed  of  a. 

Reprefentations  of  Surya  are  very  common  throughout 
India,  in  pictures,  fculptures,  and  catts ;  both  feparately 
and  affociated  with  other  deities.  Several  engravings  of 
him,  in  both  fituations,  are  given  in.  the  Hindoo  Pan- 
theon, from  the  three  feveral  originals.  He  is  feen  feated 
in  his  car,  furrounded  by  a  blaze  of  glory,  drawn  by  feven 
foaming  deed?,  or  by  one  feven-headed,  drawn  by  the  im- 
perfed  dawn,  Aruna.  And  he  is  defcribed  as  followed  by 
thoufands  of  genii,  worfliipping  him  and  modulating  his 
praifes.  The  following  is  a  tranflation  of  the  firft  verfe  of 
a  hymn  addreifed,  with  oblations,  to  the  reeents  of  the  nine 
planetary  fpheres,  extra6:ed  from  Colebrooke's  effay  <'  On 
the  Religious  Ceremonies  of  the  Hindoos,'*  in  the  7th  vo- 
lume of  the  Afiatic  Refearches.  <<  The  divine  fun  ap- 
S roaches  with  his  golden  car,  returning  alternately  with  tne 
lades  of  night ;  roufing  mortal  and  immortal  beings,  and 
furveying  worlds.  May  this  oblation  to  Surya  be  effi- 
cacious!" In  fome  zodiacal  reprefentations,  Surya  is 
mounted  on  a  lion,  and  placed  in  the  centre,  indicating  an 
early  knowledge  of  the  true  folar  fyftem.  (See  Zodiac.) 
His  car  is  fometimes  followed  by  a  black  ill-favoured  figure, 
a  perfonification,  probably,  of  the  darknefs  that  the  god  of 
day  is  difpelling. 

Enthttnaftic  devotees  are  encouraged  to  penances  in  ho- 
nour of  different  deities,  by  ftories  in  their  facred  romances 
of  boons  having  been  heretofore  obtained  through  the  fa- 
vour of  the  deities  fo  propitiated.  Gazing  00  the  fun,  a 
mode  of  moving  Surya's  favour,  muft  be  exceedingly  hurt- 
ful and  diftreffing.  So  important  are  thefe  penances,  that 
the  modes  and  obje6ls  of  performance  have  been  reduced  to 
a  fyftem.  The  penance  is  generally  termed  Tapes  ;  which 
fee.     For  farther  particulars,  fee  the  Hindoo  Pantlieon. 

SURYA-SAVITRI  is  a  name  of  the  fun,  or  rather  two 
of  his  names  joined,  mafculine  and  feminine ;  the  Hindoo 
Phoebus  being  of  both  fexes.  Of  this,  and  other  points  con- 
nected with  uie  important  regent  of  the  fun,  fee  Surva  and 
Savitri. 

SURYA  VANS  A,  in  Hindoo  Romance^  is  the  name  of  a 
folar  race  of  mortals  :  offspring  of  the  fun  is  the  beft  tranf- 
lation  of  the  compound  word  ;  burya  being  the  name  of  its 
regent)  correfponding  with  the  Phoebus  of  European  hea- 
thens. In  the  older  hiftories  extant  in  India,  it  is  ufual  to 
defignate  the  heroes  as  being  of  lh&  folar  or  lunar  race. 

SURZUR,  in  Geography ^  a  town  of  France,  in  the  de- 
partment of  the  Morbihan  ;  6  miles  S.£.  of  Vannes.    • 

SUS,  or  SusE,  a  river  of  Africa,  which  rifes  at  Ras-eU 
Wed,  about  30  miles  from  the  city  of  Terodant,  in  the  em- 
pire of  Morocco,  at  the  foot  of  mount  Atlas,  and  difcharges 
itfelf  into  the  ocean,  about  fix  miles  S.  of  the  town  of  Santa 
Cruz.    At  its  mouth  is  a  bar  of  fand,  which  at  low  water 


feparates  it  from  the  ocean.     It  gives  name  to  a  provioce 
which  it  bounds  on  the  fouth. 

Sirs,  a  town  of  Perfia,  in  the  province  of  Chuiiftan:  ir 
miles  N.W.  of  Suftu. 

Sus,  Sufe^  or  ^»z,  the  moft  extenfive,  and,  if  we  except 
grain,  the  richeit  province  in  the  empire  of  Morocco.   It  is 
the  moft  foutherly  province  of  the  empire,  and  is  bounded 
on  the  N.  by  a  part  of  the  Atlas,  on  the  £.  by  Darah,  or 
Dra,  on  the  S.  by  Nun,  or  Vied  de  Nun,  and  on  the  W.  by 
the  Atlantic.     It  contains  many  warUke  tribes,  both  Anbi 
and  Shelluks.    The  chmate  is  remarkably  fine ;  hot  in  the 
months  of  June,  July,  and  Auguft ;  and  about  the  beginniog 
of  September,  the  mume^  or  hot  wind  from  SaharS)  blowi 
during  three,  feven,  fourteen,  or  twenty-one  days.    Theie 
violent  winds  are  fucceeded  by  the  rainy  ieafon.    The  foil » 
in  general  fertile ;  and  it  produces  fugar,  cotton,  indigo,  gun, 
and  various  kinds  of  medicinal  herbs.    The  ftick  Hquoncek 
fa  abundant,  that  it  is  called  (alk  Sufe)  the  root  of  Safe. 
The  olive  plantations  aie  very  extenfive,  and  thofe  of  the  al- 
mond are  abundant.     It  is  faid  that  Sufe  produces  more 
almonds  and  oil  of  olives,  than  all  the  other  provinces  col- 
leAively.    Of  corn,  the  inhabitants  of  this  province  cultivate 
only  enough  for  their  own  annual  confumption,  and  they  pay 
little  attention  to  the  vines.    Dates  are  found  here  in  perfe^ 
tion.  Wax  is  very  abundant ;  and  fo  are  alfo  gum  eupborbiom, 
gum  fandarach,  wild  thyme,  worm-feed»  orris-root,  orchilla- 
weed,  and  coloquinth.    Antimony,  faltpetre,  iron,  cspper, 
lead^  filver,  and  gold,  are  found  here.     It  is  alfo  richly  ftn- 
niflied  with  a  variety  of  quadrupeds,  birds,  and  fi(h.  Its  chief 
towns  are  Terodant,  Aguadeer,  or  Santa  Cruz,  Akka,Tetta, 
and  Meifa.     Sufe  was  formerly  a  province  of  mat  Uide, 
on  account  of  its  connexion  with  the  fouthern  diftrids;  hat 
when  Santa  Cruz  was  deftroyed,  it  was  deprived  of  roasy  A 
its  refources  and  conveniences  for  trade.     Its  inhabkantii 
who  are  very  numerous,  are  generally  reckoned  more  brave 
and  induftrious  than  others  ofMorocco ;  and  many  of  thosi 
efpecially  in  the  mountainous  dittri6^s,  are  governed  by  their 
own  fcheiks,    and  acknowledge  no  obedience  to  the  en- 
peror. 

Sus,  the  Hog%  in  Zoology^  a  genus  of  the  clafs  jA 
order  Mammalia  Belluz,  of  which  the  generic  charsder  iitf 
follows :  The  four  upper  fore-teeth  are  convergent ;  the 
lower  fix  are  prominent ;  the  two  upper  tuiks  are  {horterfthe 
two  lower  ftanding  out ;  the  fnout  prominent,  truncate,  and 
moveable  ;  and  the  feet  are  moftly  cloven.  The  hidividuali 
of  this  genus  dig  in  the  earth  with  the  fhout,  which  v^  fof- 
nifhed  at  the  end  with  a  ftrong,  round  cartilage :  tbey  ^ 
indifferently  upon  almoft  every  thing,  even  the  moft  filthy; 
they  wallow  in  the  mirci  and  are  in  general  extremely  pro- 
lific.    There  are  fix 

Species. 

♦  ScROFA ;  Hog.  Back  briftly  on  the  fore-part ;  thctai 
is  hairy.  There  are  two  varieties  :  i.  Tail  hairy;  ^ 
(hort,  roundifh  ;  being  the  wild  hog  t  2.  Tail  hairy ;  o" 
long,  acute ;  being  the  common  hocr  •  which  is  (ubdiviiiBS 
into  thofe  that  have  their  hoofs  undivided  ;  and  into  thofe 
whofe  backs  are  nakedifh,  belly  reaching  almoft  to  tbe 
ground.     This  is  the  Chinefe  hog,  ae  it  is  denombated. 

The  common  hog  is  found,  either  in  a  vrild  or  domesK 

ftate,  in  almoft  all  the  temperate  parts  of  Europe  and  A&i 

but  it  is  not  met  with  in  the  moft  northern  parts  of  the* 

continents.    It  is  found  in  many  parte  of  Africa.  Dr.  Shf« 

remarks,  that  it  is  not  indigenous  to  the  Britifh  if)e» ;  ^ 

Mr.  Pennant  afferts  that  the  wild  boar  was  fonoerly  asati* 

of  this  country,  as  appears  from  the  laws  of  Hoel  dda,  ^ 

permitted  his  grand  huntfiman  to  chafe  that  anioial  At>0^ 
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middle  of  November  to  tbebeffinninff  of  Deeottba'.  William 
the  Conqueror  puDiihed  with  the  lots  of  ef  e«  thofe  that  were 
coDvided  of  killing  the  fUflr,  or  the  r«e-buck ;  and  it  ib 
afierted  by  Fitz^Stephens*  that  the  vaft  foreft  which  in  his 
time  grew  on  the  north  fide  of  London,  was  the  retreat  of 
iiag«»  wild  boarsy  and  bulls. 

The  wild  boar  inhabits  woods,  living  on  various  kinds  of 
vegetables,  fuch  as  roots,  maft,  acorns,  &c.  It  alfo  occa- 
fionally  devours  animal  food  :  it  is  in  general  confiderably 
Imaller  than  the  domeftic  hog,  and  is  of  a  dark  brindly-grey 
colour,  fometimes  bbckifli ;  but  when  only  a  year  or  two  old, 
it  is  of  a  pale  red  or  dull  yeUowi(h*brown  caft ;  and  when 
quite  young,  it  is  marked  with  alternate  dufky  and  pale  ftripes, 
difpofed  longitudinally  on  each  fide  the  body.  Between  the 
briftles,  next  the  ikin,  is  a  finer  or  fofter  hair,  of  a  woolly  or 
curhng  nature.  The  fnout  is  fomewhat  longer  in  proportion 
than  that  of  the  domeitic  animal  i  but  the  principal  differ- 
ence is  in  the  fuperior  length  and  fize  of  tlie  tu(ks,  which 
are  often  feveral  inches  long,  and  capable  of  infliding  the 
moil  fevere  and  fatal  wounds.  The  hunting  of  the  wild  boar 
forms  one  of  the  principal  amufements  of  the  great  in  fome 
parts  of  Germany,  Poland,  5cc.  and  is  a  chafe  of  fome  diffi- 
culty and  danger,  not  on  account  of  the  fwiftnefs,  but  the 
ferocity  of  the  animal.  Wild  boars,  according  to  Buffon, 
which  have  not  paffed  the  third  year,  are  called  by  the  hunters 
beafts  of  company,  becaufe  previous  to  that  age  they  do  not 
feparate,  but  follow  their  common  parent.  They  never 
wander  alone  till  they  have  acquired  fuffident  ftrength  to 
refift  the  attacks  of  the  wolf.  Thefe  animals,  when  thty 
have  young,  form  them£el^B  into  flocks,  and  it  is  upon  this 
alone  that  their  fafety  depends.  When  attacked,  the  largeft 
and  ftrongeft  firont  the  enemy,  and  by  preifing  all  round 
againft  the  weaker,  force  them  into  the  centre. 

Of  the  tame  hog,  white  is  the  moft  general  colour  ;  but 
other  colours  are  often  intermixed  in  various  proportions. 
In  fome  refpe6ks,  the  hog  feems  to  form  an  intermediate  link 
between  the  whole  and  the  cloven-footed  animals ;  in 
others,  he  feems  to  occupy  the  fame  rank  between  the  cloven- 
footed  and  digitated.  Dettitute  of  horns  i  fumiihed  with 
teeth  in  both  jaws ;  with  only  one  ftomach  i  incapable  of 
ruminating ;  and  producing  at  one  birth  a  numerous  prostny : 
the  union  of  thete  faculties  confers  on  the  hog  a  remancable 
peculiarity  of  charader.  He  does  not,  like  other  animds. 
Hied  his  fore-teeth,  and  put  forth  a  fecond  iet,  but  retaus 
his  firft  fet  through  life. 

Hogs  feem  to  enjoy  none  of  the  powers  of  fenfation  in 
eminent  perfedion.  They  are  faid  to  hear  diftant  founds ; 
and  the  wild  boar  diftinguilhes  the  fceut  of  the  hunter  and 
bis  dogs,  lon^  before  they  can  approach  him.  But  fo  im- 
perfed  is  their  feeling,  that  they  fuffer  mice  to  burrow  in 
the  fat  of  their  backs  without  difcovering  any  uneafinefs, 
or  appearing  even  to  notice  it.  In  their  taite  they  fliew  a 
Angular  degree  of  caprice.  In  the  choice  of  herbs  they 
are  more  delicate  than  any  other  herbiferous  animal,  yet  de* 
▼our  the  moft  naufeous  and  putrid  carrion  with  more  vora- 
city than  auiy  beaft  of  prey.  At  times  they  do  not  fcruple 
to  tat  their  own  young :  they  will  even  mangle  infants  out 
of  defperate  voracity. 

The  hog  is  remarkable  for  the  imallnefs  of  his  eyes : 
hence  a  perfon  whofe  eyes  are  very  diminutive,  and  deep 
funk  in  his  head,  is  faid  to  be  pig-eyed.  The  form  of  the 
hog  is  inelegant,  and  his  carriage  is  equally  mean  as  his 
aianners.  His  unwieldy  ihape  renders  him  no  lefs  incapable 
of  fwiftnefs  and  fprighdinefs,  than  he  is  of  gracefiilnefs  of 
0Otion.  His  appearance  is  always  drowfy  and  ftupid.  He 
Relights  to  bauc  in  the  fun,  and  to  wallow  in  the  mire. 
An  approaching  ftorm  feems  to  affe^  his  feelings  in  a  very 


fingular  manner.    On  fuch  an  occafion,  he  runs  about  in  a 
frantic  ftate,  and  utters  loud  fhrieks  of  horror. 

Tame  hogs  are  often  very  troublefome  in  cultivated 
grounds,  ploughing  them  up  with  their  fnouts,  and  thus  en- 
tirely fruftrating  the  labours  of  the  agriculturalifl .  Worms, 
the  wild  carrot,  and  other  roots,  are  the  objeds  of  their 
fearch.  The  wild  boar  having  a  longer  and  ftronger  fnout 
than  the  domeftic,  digs  deeper,  and  continues  his  furrow 
neariy  in  a  ftraight  line.  The  inhabitants  of  America  find 
the  hog  very  beneficial  in  clearing  their  lands  of  rattle* 
fnakes  and  other  ferpents,  upon  which  he  conftantly  preys, 
without  apparently  fuffering  any  injury. 

The  fow  brings  forth  in  the  beginning  of  the  fifth 
month  after  conception,  and  ihe  has  ^often  two  litters 
in  a  vear.  She  generally  produces  a  numerous  progeny  at 
a  birth  ;  but  her  firft  litter  is  lefs  numerous  than  thoiie  that 
follow.  Hogs,  when  fuffered  to  fee  the  natural  term  of 
life,  live  from  15  to  30  years.  Their  fize  and  ftrength 
continue  to  improve  till  they  are  five  or  fix  years  old.  They 
are  infefted  with  lice,  and  are  fubied  to  many  difordersi 
fuch  as  the  fcurvy,  fcab,  and  fcrofula. 

Contemptible  as  the  hog  ma^  appear,  he  is,  in  a  very 
confiderable  degree,  beneficial  to  mankind.  His  fiefli  is 
pleafant,  fubftantial,  and  nutritious.  It  affords  numberlefs 
materials  for  the  table  of  the  epicure ;  among  thefe  is  brawn^ 
which  feems  peculiar  to  England.  Pork  takes  fait  better 
than  the  fleih  of  any  animal,  and  is,  in  confequence,  pre- 
ferved  longer,  and  always  makes  an  important  article  in 
naval  ftores.  The  lard  of  the  hog  is  ufed  m  various  medical 
preparations,  and  is  compounded  by  the  perfumer  into 
pomatums.  The  briftles  are  made  into  brufhes,  and  are, 
moreover,  of  great  ufe  to  the  (hoemaker.  The  ikin  ia 
worked  into  coverings  for  pocket-books,  and  other  articles. 

The  Chinefe  hog  is  diftinguiihed  from  the  common,  by- 
having  the  upper  part  of  its  bodv  almoft  bare,  its  belly 
hanging  neariy  to  uie  ground  ;  its  legs  are  very  fhort,  and 
its  tail  ftill  more  difproportionately  fhort.  The  fleih  of  this 
variety  is  whiter  and  more  delicate.  The  colour  is  com- 
monly a  dark  grey.  It  abounds  in  China,  and  is  diffufed 
through  New  Guinea,  and  many  iflands  in  the  South  Sea. 
The  New  Hebrides,  the  Marcjuefas,  the  Friendly  and  the 
Society  iflands,  poffefs  this  animal,  and  cultivate  it  with 
great  care,  as  it  is  almoft  the  only  domeftic  animal  of 
which  they  can  boaft. 

PoRCus  I  the  Guinea  Hog.  Back  briftly  on  the  hind 
parts  I  tail  reaching  to  the  ground.  A  variety  has  trtSt 
ears,  a  little  pointed;  the  tail  reaching  nearly  to  the 
ground.  It  inhabits  Guinea;  and  the  variety  is  found 
chiefly  at  Siam.  It  is  lefs  than  the  hog :  the  tail  is  naked; 
ears  lon^  and  pointed ;  the  body  is  red ;  hair  bnger  on  the 
head  and  buttocks. 

Tajabsu  ;  Peccary,  or  Mexican  Hog.  Back  with  a  glan* 
dular  orifice ;  it  has  no  tail.  The  tuflcs  of  this  fpedes  are 
fcarcely  confpicuous,  when  the  mouth  is  fliut ;  the  ears  are 
fliort,  ered,  pointed  ;  the  eyes  are  funk  in  the  head ;  the 
neck  is  fliort  and  thick  ;  the  briftles  are  nearly  as  large  as 
thofe  of  the  hedge-hog,  longeft  on  the  neck  and  back ;  in 
colour  it  is  hoarv,  black,  annulate  with  white;  from  the 
flioulders  to  the  breaft  is  a  collar  of  white.  In  fize  and 
figure  this  animal  bears  an  imperfe£i  refemblance  to  the 
hog  of  China.  From  the  gland  on  the  back  conftantly 
dimls  a  thin  fetid  liquor,  which  is  the  moft  remarkable 
peculiarity  of  this  fpecies.  The  firft  Europeans  who  be- 
came  acquainted  with  this  animal  imagined  the  gland  re* 
ferred  to  was  the  navel. 

The  habiu  of  the  Mexican  hog  are  not  very  different 
£rom  thofe  of  Afia  and  Europe,   It  is  found  in  great  abun- 
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dance  ia  all  the  warm  dimatee  of  South  America.  Their 
inftinAsy  and  arma  of  offence  and  defence,  are  the  fame  at 
thofe  of  our  own  hog»  but  thej  feem  to  poflefft  difpofitions 
much  more  gregarious.  They  are  ufually  found  affociatisff 
together  in  partieii.  Though  only  an  individual  be  ^ocrkd 
out,  the  whole  body  join  together  againft  an  enemy.  Titey 
grunt  with  a  ftronger  and  hariher  voice  than  the  hoga  of 
Afia  and  Europe.  Foreits  are  their  favourite  haunts :  they 
do  not  reforty  like  our  own  hogs  or  the  wUd  boar,  to 
marflies  and  mires.  Fruits,  feeds,  and  roots,  are  their  chief 
food  ;  but  they  will  devour  with  great  csagernefs  ferpents, 
toads,  and  lizards ;  and  they  difplay  great  dexterity  in  tear* 
lAg  off  the  flcins  of  thofe  repttks ;  but  they  do  not  wallow 
and  become  fat,  like  the  common  hog.  They  produce  a  num- 
ber of  young  at  each  litter,  and  the  mother  treats  them  with 
the  teoaernefs  and  folicitous  care  of  a  kind  parent.  Though 
exiiting  in  a  wild  ftate,  they  are  fufceptible  of  domeffica- 
tion,  but  nothing  can  overcome  their  natural  ftupidity. 
Beafts  of  prey,  no  lefs  than  man,  are  hodile  to  this  fpe« 
cies.  The  American  leopard,  or  jaguar,  one  of  their  mod 
formidable  enemies,  often  attacks  them,  and  commits  upon 
the  herd  the  mod  cruel  (laughter.  If  killed  in  the  night 
feafon,  provided  the  gland  on  the  back  be  taken  off,  and 
the  liquor  which  it  fecretes  carefully  washed  away  at  the  in- 
fiant  of  death,  the  flefli  of  the  Mexican  hog  is  reckoned 
agreeable  food. 

Afaicanus  ;  Cape  Hog.  Two  fore-teeth  in  the  upper 
jaw.  This  hog  is  of  a  fuperior  fize,  and  peculiar  to  Africa. 
It  is  found  in  abundance  between  the  Cape  de  Verde 
and  the  Cape  of  Good  Hope.  The  head  is  long;  the 
fnout  ilender  ;  tufks  large,  and  hard  mm  ivory ;  and  that  in 
the  upper  jaw  thick,  and  truncated  obliquely ;  the  ears  ore 
narrow,  ere£t,  and  pointed ;  the  tail  is  (lender,  and  termi** 
nating  in  a  tuft  reachinsr  down  to  the  hiffheli  point  ef  the 
leg;  both  jaws  furni(hed  with  twelve  grinding  teeth;  the 
body  ia  covered  all  over  with  long  fine  briftles.  This  fpe- 
cies  has  fometimes  been  confounded  with  the  ethiopicua 
(next  to  be  defcribed) ;  but  the  form  of  the  head,  the  ftruc* 
tare  of  the  mouth,  and  the  ounner  in  which  the  body  is 
covered,  eftabliih  a  fuficient  fpecific  difference. 

XtrBiOMCUs;  Ethiopian  Hog.  This  fpecies  has  bo 
foreteeth ;  under  the  eyes  is  a  foft  wrinkled  pouch.  It 
inhabits  Madagafcar,  and  the  hot  parts  of  Africa.  They 
are,  in  fa6i,  diffufed  from  Sierra  Leone  to  Congo.  The 
manners  and  economy  of  this  fpecies  are  but  very  imperfeftly 
known.  They  live  chiefly  under  ground,  where  the  tex- 
ture of  their  fnout  enables  them  to  make  their  way  as 
leadily  as  the  mole. 

The  JSthiopian  hoff  is  nearly  five  feet  long,  and  between 
24  and  30  inches  in  height ;  the  body  is  tmck  and  broad ; 
the  fnout  is  fomewhat  horny ;  the  mouth  is  narrow,  aa 
well  as  deftitate  of  fore-teeth,  but  it  is  furni(hed  with  hard 
gams  to  fupply  their  fundions :  the  tu(ks  in  the  lower  jaw 
are  fmall,  in  the  upper  very  large ;  the  eyes  are  finall,  and 
fituated  high  in  the  fore«head,  the  horizontal  lobe  or  wattle 
under  them  intercepting  from  the  fight  of  the  animal  all 
obje^s  placed  immediately  below.  The  (kin  is  of  a  duiky 
hue ;  the  briftles  thinly  difperfed  in  feparate  parcels  over 
the  body,  between  the  ears  and  on  the  (boulders  longer  than 
on  any  other  parts« 

Babtrussa.  Two  crooked  tuflcs  piercing  through  the 
upper  part  of  the  face.  It  inhabits  the  iflands  of  the  In- 
^an  ocean ;  is  gregarious ;  feeds  on  herbs  and  leaves ;  of 
quick  fcent ;  fwinui  and  dives  well ;  grunts :  it  is  the  fize 
of  a  (lag,  and  the  (ie{h  is  good.     See  babtrussa. 

Sua  jigr^.    See  IVUd  Boar. 

Sua  Pyiift  ia  hkbyohgy^  a  name  given  by  Ovid,  and 
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fome  other  of  the  ancient  writers,  to  the  fiih  cilkd  alio 
w  and  mutf  and  by  the  later  writers  eafftfcfu*    See  Goat. 

SUSA,  in  Gengrafhy^  a  town  of  Africa,  in  the  king- 
dom of  Tunis,  near  the  £.  coaft,  near  which  are  confider- 
able  remains  of  ancient  buildings.  The  chief  trade  of  thii 
place  is  for  oil  and  Unen,  and  it  may  be  reckoned  one  of 
the  moft  confiderable  and  wesdthy  towns  of  the  Tunifena 
Here  are  feveral  vaults,  granite  pillars,  and  oAiertokcm 
of  its  having  been  formerly  a  place  'of  fome  repote;  pra- 
bably  one  of  thoOe  towns  which  fubmitted  to  Caefar  in  Ini 
march  to  Rufpina ;  24  miles  E.  of  Cairoan.  N.  ht 
35°  46'.     E.  long.  10°  3'. 

SusA,  a  town  of  Perfia,  in  Khorafl'an  ;  130  miles  S.£. 
of  Neifabour.     N.  lat.  36"^  i^.     E.  long.  59''  49'. 

SusA,  called  in  Scripture  Sh'ujban,  in  AnewU  Geografl^ 
a  town  of  Perfia,  and  the  metropolis  of  the  province  of 
Sufiana.  It  was  built  on  the  banks  of  the  Euleui  (called 
by  the  prophet  Daniel,  Ulai)  by  Memnon,  as  (ome  fift 
the  fon  of  Tit  bonus,  who  was  (bin  by  the  ThelMianiii 
the  Trojan  war.  Strabo  and  Paufanias  compare  the  waUi 
of  Sufa  with  thofe  of  Babylon.  It  was  called  Snfa^  firaa 
the  number  of  lilies  which  grew  in  its  vicinity,  as  Stephanm 
fays,  and  in  the  Perfian  language  bore  that  name.  Itii 
alfo  called  **  Memnonia"  by  Herodotus  and  otiiers,  kw 
Memnon,  its  founder.  The  city  was  (helterbd  by  a  high 
ridge  of  mountains  from  the  northern  winds,  which  red- 
dened it  very  agreeable  during  winter,  and  the  refidence 
of  tlie  kings  of  Perfia ;  but  in  fummer  the  heat  w»  fo 
parching,  that  the  inhabitants  were  forced  to  cofer  tkir 
boufes,  as  Strabo  writer,  with  earth  two  cubits  deep,  h 
ancient  times,  Sufa  was  a.  wealthy,  extenfite,  and  mi^ 
cent  city,  as  its  ruins  indicate.  Alexander  found  10  it 
50,000  talents  of  gold,  befides  jewels  of  an  ineftinubie 
value,  and  an  immenfe  quantity  of  gold  and  filler  veftls. 
Here  Ahafuerus  kept  his  great  feaft,  which  lafted  lU 
days.  Some  have  fuppoled,  that  the  prefent  Shufter  arw 
from  its  ruins.     See  Shus  and  Shustbr. 

SusA.     See  Zuzam. 

SUSANYAMA,  in  Hindoo  Mvtbohgy,  anameoftbe 
ruler  of  the  infernal  regpons,  corre^nding  with  the  Plato 
of  Weflxm  heathens.  His  commoneft  name  is  Taut 
which  fee. 

SUSCE,  in  Gaigraffy.     See  Scruttekhofek. 

SUSCEPTOR,  among  the  Romans,  a  citizen  cbofes 
by  the  decuriones  to  coUed  the  debts  belonging  to  tk 
public. 

SuscEPTOR  is  alio  a  term  nfed  by  ecckfiaftical  vntert 
for  fponfor. 

SuscBPTOR  Awraritu^  in  MuUU  Age  WriUn.    See  Ac- 

RARIA. 

SUSEAPOUR,  in  Gtowrapby^  a  town  ef  Hindoolbi, 
in  Bahar ;  3;  miles  S.E.  of  Durbungah. 

SUSELL,  a  town  of  the  duchy  of  Holfteb;  8  nib 
E.S.E.  of  Eutyn. 

SUSERAT,  a  town  of  Curdiftan ;  15  milei  N.  i 
Van. 

SUSHENA,  the  name  of  an  ape,  who  bore  a  pirt  « 
fome  importance  in  the  wars  of  Lanka,  carried  os  by 
Rama  to  recover  his  fpoufe  Sita  from  the  power  of  off 
ravifher  Ravena. 

SUSHUMNA,  in  H'mdot^  MyfMegy,  a  name  of  SooA 
or  the  moon.  St^unma  is  the  perfonification  of  i  ny  ^ 
light  proceeding  from  the  fun ;  which  illuminating  tbe  asf»i 
is  fabled  to  have  produced  him. 

SUSIA,  in  Aiidmt  GetfTttfiyt  a  town  of  Afia,  io  Am 

a  nofiafie  of  Perfia. 

SUSIANA. 
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SUSIANA9  a  province  of  Perfia»  which  derived  its 
Dtme  from  Sufa,  its  capital.  It  was  bounded  on  the  N. 
b^  Aflyria,  on  the  W.  by  Chaldsea  and  the  Tiflrris,  on  the 
£•  by  Elymaisy  and  on  the  S.  by  the  Perfian  guU.  Sufiana 
was  extended  by  Ptolemy  to  the  eaft,  fo  as  to  include  the 
province  called  Elymais,  which,  as  Pliny  obferves,  lay 
within  the  bounds  of  this  province*  and  was  fevered  from 
it  by  the  river  Elymais. 

SUSICANA,  a  town  of  India,  on  this  fide  of  the 
Ganflresy  and  one  of  thofe  which  were  fituated  on  the  banks 
of  the  Indus,  according  to  Ptolemy. 

SUSOONDEE,  in  Gngraphy,  a  town  of  Hindooftan, 
in  Oude  ;  4  miles  N.E.  of  Gazypour. 

SUSOUNDAR,  a  town  of  Htndooftan,  in  Bahar; 
35  miles  W.S.W.  of  Arrah.  N.  ht.  zf  2%*.  E.  long. 
a4<»  13'. 

SUSPENSE,  SuspENsio,  in  Cohuhoh  Lwm^  denotes  a 
temporary  flop  or  ceflation  of  a  man's  right  for  a  time. 
As,  when  the  rent,  or  other  profits  of  land,  by  reafon  of 
the  unity  of  pofl'effion  of  the  rent,  and  the  land  out  of 
which  it  iflues,  is  not  in  efie  for  a  certain  tiane,  but  iunt 
dorwk^  or  rewunm  a/Ueps  bat  (o  as  it  may  be  revived  or 
awaked.  By  which  jujpenfion  differs  from  extingui/hmaUf 
where  the  right  dies  for  ever. 

SUSPENSION,  SuspsNsio,  the  ad  of  preventing  the 
cffe^  or  courfe  of  any  thing  for  a  certain  time. 

In  rhetoric,  fuiipeniion  is  a  keeping  the  hearer  attentive 
and  doubtful,  in  expectation  of  what  the  fpeaker  will  con- 
clude with. 

The  principal  point  ur^ed  in  the  philofophy  of  the 
Sceptics  and  ryrrhonians,  is  a  fufpenfion  of  mind. 

Suspension,  in  Lawt  denotes  a  cenfure  infli^ked,  by  vi^y 
of  punifliment,  on  an  ecdefiafUc,  for  fome  confiderable 
fault. 

It  is  of  two  kinds,  viz.  ah  ^ht  and  a  henefUio.  The 
firft  is  that  by  which  a  minifter  is,  for  a  time,  forbidden  to 
execute  the  ofSce  of  a  minifter.  The  fecond  is  when  a 
minifter  is,  for  a  time,  deprived  of  the  profits  of  hit 
benefice. 

Where  the  fault  is  more  notorious,  the  two  kinds  of  fuf- 
penfion are  fometimes  joined  \  and  the  perfon  both  fufpended 
mh  ^ttuio  zrA  a  hemjim* 

The  penalty  upon  a  ckr|ryinan  officiating  after  fufpenfion, 
if  he  (hall  perfift  therein  after  a  reproof  from  the  biihop,  is 
(by  the  ancient  canon  law),  that  he  (hall  be  excommunicated 
all  manner  of  ways,  and  every  perfon  who  communicates 
wth  him  (hall  be  exconununieated  alfo. 

There  is  another  fort  of  fufpenfion,  which  extendeth  alfo 
to  the  laity ;  ftifpenfion  ab  ingreffu  eceUpM,  or  from  hearine 
of  divine  fervioe,  and  receiving  the  holy  £acrament  \  whicn 
may  be,  therefore,  called  a  temporary  excommufiicaSiom. 

It  is  an  undoubted  rule  in  admiralty  and  ecclefiaftical 
courts,  that  a  perfon  fufpended  for  a  fuppofed  offence,  of 
wrhich  he  is  afterwards  acquitted  in  a  proper  court,  is  en- 
titled to  all  the  intermediate  profits.  Thus,  in  cafe  of 
capture  of  prize  at  fea,  the  officer  in  arreft  being  aduallj 
on  board,  and  afterwards  duly  acquitted,  or  retlored  to  his 
ftation,  (hall  (hare  the  prize-money.  So  in  civil  caufes  in 
admiralty,  if  a  mafter  turns  his  mate,  vrithout  juft  caufe, 
before  the  maft',  and  he  fues  for  wages  as  mate  for  the  whole 
time,  he  may  recover,  though  he  did  not  perform  the  duty. 
So  if  a  clergryman  be  fufpended  **  ab  officio  et  beneficio,'^ 
and,  upon  an  appeal,  be  declared  innocent,  he  will  recover 
the  profits  of  the  living. 

Suspension,  in  the  Law  of  Scotland,  is  that  form  of 
Imw  by  which  the  effed  of  a  fentence  condemnatory,  that 
kas  not  yd  received  execution!  is  ftayed  cr  poftponed  till 
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the  caufe  be  again  confidered.  The  firft  ftep  towards  fuf- 
penfion is  a  biU  preferred  to  the  lord  ordinary  on  the  bills. 
This  bill,  when  the  defire  of  it  is  granted,  is  a  warrant  for 
iffuing  letters  of  fufpenfion,  which  pafs  the  fignet ;  but  if 
the  prefenter  of  the  bill  (hall  not,  within  fourteen  days  after 
paffing  it,  expedite  the  letters,  execution  may,  by* aft  of 
(ederunt  1677,  proceed  on  the  fentence.  tn  praftice,  bow- 
ever,  it  is  ufual  for  the  charger  to  put  up  a  proteilation  in 
the  minute-book  for  produftion  of  the  fufpenfion,  which 
may  be  expedited  at  any  time  before  this  is  done ;  and  if 
the  fufpender  (hall  allow  the  proteftation  to  be  extrafted, 
the  fift  falls.  Sufpenfions  of  decrees  in  faro  cannot  pafs, 
but  by  the  whole  lords  in  time  of  feffion,  and  by  three  in 
vacation  time ;  but  other  decrees  may  be  fufpended  by  any 
one  of  the  judges.  By  the  late  z€t  of  federunt  (1787),  in 
order  to  remedy  the  abufe  of  prefenting  a  multiplicity  of 
bills  of  fufpenfion  of  the  decrees  of  inferior  judges,  in  (mall 
caufes  which  have  paffed  in  abfenoe,  it  is  declued,  that  all 
bills  of  fufpenfion  of  decreets  by  inferior  judges,  in  abfence 
of  the  defenders  in  caufes  under  12/.  fterbng  value,  (haU  be 
reftifed  and  remitted  to  the  inferior  judge,  if  competent ; 
the  fufpender,  however,  before  being  heard  in  the  inferior 
court,  reimburfing  the  charges  of  the  expences  incurred  by 
him  prerioMs  to  the  remit. 

As  fufpenfion  has  the  effeft  of  ftayin^f  the  execution  of 
the  creditor's  legal  dili^nce,  it  cannot,  in  the  general  oaf«, 
pafs  without  caption  given  by  the  fufpender  to  pay  the  debt, 
m  the  event  it  (hall  be  found  due.  When  the  fufpender 
cannot,  from  his  low  or  fufpe^ed  circumftances,  procure 
unqueftionable  fecurity,  the  lords  admit  juratory  caution*, 
t.  i.  fuch  as  the  fufpender  fwears  is  the  l>eft  be  can  offer ; 
but  the  reafons  of  fufpenfion  are,  in  that  cafe,  to  be  coo- 
fiikred  with  particular  accuracy  at  paffing'  the  bilL  De- 
crees in  favour  of  the  clerey,  of  univerfities,  hofpitah,  or 
pari(h-fchoohnafters,  for  Uieir  ftipends,  rents,  or  falaries, 
cannot  be  fufpended  but  upon  produ6don  of  difoharges,  or 
on  confivnation  of  the  fums  charged  for.  A  charge,  who 
thinks  himfeif  fecure  without  a  cautioner,  and  wants  di£. 
patch,  may,  where  a  fufpenfion  of  his  diligence  is  fought, 
applv  to  the  court  to  get  the  reafons  of  fufpenfion  fum- 
maurify  difcuffed  on  the  bill. 

Though  he,  in  whofe  fiivour  the  decree  fufpended  is  pro- 
nounced, be  always  called  the  charter,  yet  a  decree  may 
be  fufpended  before  a  charge  be  given  on  it.  Nay,  fuf- 
penfion is  competent  even  where  there  is  no  decree,  for  put* 
ting  a  ftop  to  any  illegal  a6t  whatfoever :  thus,  a  building, 
or  the  exerciie  of  a  power  which  one  affumes  unwarrantably, 
is  a  proper  fubjeft  of  fufpenfion.  Letters  of  fufpenfion  are 
confidered  merely  as  a  prohibitory  diligence ;  fo  that  the 
fufpender,  if  he  would  turn  provoker,  muit  bring  an  a^iolk 
of  redudion.  If,  upon  difcuffing  the  lelters  of  fufpenfion, 
the  reafons  (hall  be  fuftained,  a  decree  is  pronounced,  fuf^ 
pending  the  letters  of  diligence  on  which  the  charge  was 
given  ^M^ffitor;  which  is  called  a  decne  ofM^in/i&nf'iLTA 
takes  offthe  efte6t  of  the  decree  fufpended.  If^the  reafons 
of  fufpaifion  be  repelled,  the  court  find  the  letters  of  diH«> 
gence  orderly  proceeded,  i.  e*  regularly  carried  on ;  and 
they  ordain  them  to  be  put  to  fiirther  execution. 

SusPBKSlOK,  in  Mecbanki.  Paints  rffijpenfion  in  a  ba- 
lance, are  thofe  points  in  the  axis  or  beam  in  which  the 
weights  are  applied,  or  from  whi^h  they  are  fufpended. 

Suspension,  in  Mufic.  Every  found  of  a  ehot^  to  a 
given  baie,  which  in  continued  to  another  biafe.  Is  a  fiif- 
penfion.  If,  .for  inftance,  after  the  common  chord  of  the 
key-note  C  has  been  played  to  the  firft  note  of  a  paffage,  if 
the  bafe  moves  to  G,  the  fifth  of  the  key,  and  the  chord 
of  C,  or  any  part  of  it,  is  contiuucd  to  6  a  few  inftants 

before 
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before  the  chord  of  G  is  ftruck,  it  ii  a  fufpenfion.  There 
are  certain  fufpenfions  which  are  figured*  and  belong  to  the 
fundamental  harmony.  When  they  are  difcord^,  they  are 
always  chords  hj  fuppqfition  ;  which  fee.  Other  fufpenfions 
are  notes  of  taftf ;  out  of  whatever  kind  they  may  be,  they 
(hould  always  be  fubje6ted  to  the  three  following  rules. 

1.  A  fufpended  or  binding  note  (hould  always  occupy  the 
accented  part  of  a  bar. 

2.  A  fufpended  note  fhould  always  be  refoWed  diatoni- 
cally,  either  in  afcending  or  defcending ;  that  is  to  fay»  each 
part  fufpended  (hould  not  rife  or  fall  more  than  one  degree, 
to  arrive  at  the  natural  found  which  the  ear  expels,  and 
wliich  belongs  to  the  bafe  to  which  the  note  is  fu(pended« 

'  3.  All  fufpenfions  exprefled  by  figures  ought  to  be  re- 
folved  by  defcending^  except  the  (harp  7th  of  the  key* 
which  the  French  term  la  note  fenjihle^  and  which  is  refolved 
by  afcending. 

With  thefe  precautions*  there  is  no  fufpenfit^n  that  may 
not  be  pra^ifed  with  fuccefs  \  as  the  ear,  prepared  by  the 
bafe  for  the  motion  of  the  parts*  predi6b  what  is  coming. 
But  the  ufe  of  thefe  fufpenfions*  and  diftribattng  them  with 
effe6t  in  the  melody  and  the  harmony*  depends  on  good 
tafte. 

Suspension  of  Armt^  in  War^  is  a  (hort  truot  which  the 
contending  parties  agree  on*  for  the  burial  of  their  dead,  the 
waiting  for  fuccours*  or  the  orders  of  their  mafters*  &c« 

8USPENS0RIUM  Ligamtntum  Hepatit,  in  Anatomy. 
See  Liver. 

SUSPENSORIUS  OcuLi*  a  mufde  furrouading  the 
optic  nerve  in  animals.     See  Mammalia. 

SUSPENSORY*  in  Surgery^  a  bandage  to  keep  up  the 
fcrotum. 

SUSPIRAL*  a  fpring  of  vrater*  paffing  under-grouhd 
towards  a  conduit  or  ciftem.-^Alfo*  a  breathing-hole*  or 
ventidiifl. 

SUSQUEHANNA*  in  Geogn^by,  a  large  river  of 
Chefapeak  bay*  in  the  Atlantic  ocean*  rifes  in  the  ftate  of 
New  York  by  a  great  number  of  branches  that  fpread  from 
eaft  to  weft  in  the  extreme  points*  over  a  trad  of  country  of 
about  160  miles.  The  moft  northern  point  from  which  any 
of  thefe  ftreams  run  fouth  is  within  c'  of  43^  of  N.  latitude. 
Thefe  numerous  ftreams  are  coUe^bd  by  two  large  branches* 
«f««  the  Troga*  and  the  eaft  branch*  or  proper  Sufque- 
hanna*  which  takes  its  name  at  the  outlet  of  Otfego  lake* 
aX  the  villase  of  Cooperftown.  From  this  place  it  runs 
fouth  to  DeUware  county*  then  turns  fouth- weft*  and  forms 
the  boundary  of  Otfego  and  Delaware  counties*  runs  acrob 
the  fouth-eaft  angle  of  Chenango*  the  eaft  end  of  Broome 
county*  into  Pennfylvania*  whence  it  turns  weft*  north* 
weft*  and  weft,  acrofs  Broome*  and  the  fouth-eaft  corner 
of  Tiogpi  county*  ^gain  into  Pennfylvania,  about  three  miles 
before  it  m^ts  the  great  weftem  branch  at  Tioga  Point. 
Its  whole  courfe*  which  is  very  devious*  and  abounding 
with  fmall  turns*  may  be  near  145  miles  within  the  ftate  of 
New  York.  Its  navigation  is  favourable  for  export  trade* 
and  immenfe  quantities  of  timber*  in  all  the  various  forms  of 
boards,  fcantUng,  (hingles,  &c.  &c.  defcend  by  this  river 
to  Baltimore*  on  an  arm  of  the  Chefapeak.  This  large  river 
has  many  rapids ;  and  after  running  acrofs  the  ftate  of  Penn* 
fvlvania*  it  enters  Chefapeak  bay  m  the  north-eaft  corner  of 
the  ftate  of  Maryland*  $9  miles  in  a  right  line  about  N.E« 
from  the  city  of  Waihin^on. 

SUSS,  a  town  of  Swttzerlaad*  in  the  Lower  Engadine ; 
9  miles  N.N.E.  of  Zulz. 

SUSSAC*  a  town  of  France,  in  the  department  of  the 
ITpper  Vienne ;  15  miles  S-E^  of  Limoges, 

^USS^Xi  tke  nort^-wefterooi«tt  county  of  New  Jerfey* 


JD  the  United  -States  of  Aonerica.  This  connty  is  mona- 
tainous  and  healthy ;  it  has  feveral  iron-mines  and  worb 
for  the  manufafture  of  bar  and  pig-iron.  lu  crops  of 
wheat  are  excellent,  and  it  abounds  with  berdi  of  cattle. 
The  produce  is  floated  down  the  Delaware  on  boats  vA 
rafts.  In  this  county  are  five  Prefbyterian  charchei,  tvo 
for  Anabaptifts*  one  for  German  Lutherans,  and  ok  for 
Quakers.  It  contains  fifteen  townfhips,  the  chief  of  whidi 
are  Newtown,  Greenwich,  Hardifton,  Knowlton,  and  Ox- 
ford. The  population  is  25,549,  including  478  fiaies. 
It  is  bounded  N.E.  by  the  ftate  of  New  York ;  N.W.  Vy 
Delaware  river,  which  feparates  it  from  Northanptoo 
county,  in  Pennfylvania ;  and  S.E.  and  S.  by  Moirii  and 
Hunderdon  counties.  The  court-houfe  in  this  county  is 
13  miles  S.W.  of  Hamburg. — ^Alfo,  a  county  of  Virgink, 
bounded  N.E.  by  Surry,  and  S.W.  by  Dinwiddie.  It 
contains  iu^6i  inhabitants,  of  whom  6344  are  OaYes^ 
Alfo,  a  maritime  county  of  Delaware,  bounded  W.  andS. 
by  the  ftate  of  Maryland,  N.E.  by  Delaware  hay,  £.  by 
the  Atlantic  ocean,  and  N.  by  Kent  county.  It  cootaifls 
72,674  inhabitants,  of  whom  4177  are  (laves.  The  land  is 
generally  low,  fandy,  and  poor.  The  chief  town  is  Georg^ 
town. 

Sussex,  one  of  the  foutheru  counties  of  England, 
is  bounded  on  the  weft  by  Hampfhire,  on  the  north  by 
Surrey,  on  the  eaft  and  north-eaft  by  Kent,  and  o&  tbe 
fouth  by  the  Britifli  Channel.  The  fuperfici^  area  of  tfaii 
diftri^  has  been  computed  at  9331360  acres ;  its  kng& 
76  miles,  and  its  medium  breadth  nearly  20;  making  a 
figure  long  in  proportion  to  its  breadth,  and  not  varying  tiB 
it  reaches  the  boundary  of  Kent,  where  it  is  contrafied  to 
an  obtufe  point. 

Hifioricai  £wii//.— SufTez,  and  the  adjoining  couotiesof 
Hants  and  Surrey,  were  by  the  Romans  denomioated 
Belgac,  from  the  circumftanoe  of  their  being  inhabited  by  a 
people  fo  called.  Thefe  were  afterwards  joined  by  ti< 
Regni,  who  fettled  in  the  fame  diftrid  antecedent  to  tk 
invafion  of  England  by  Julius  Czfar.  After  that  erait, 
during  the  Roman  dominion  of  Britain,  there  wertfov 
large  nations  or  towns  in  Suffez,  which  included  the  niDor 
tribes  of  the  Bibroci  and  the  Rbemi.  Under  the  BntooSi 
Suffex  formed  a  part  of  the  Suth-Seazna-rice,  as  alreidy 
mentioned  in  Surrey ;  and  bv  a  fimilar  modulation,  hasbea 
reduced  to  its  prefent  founa.  Like  the  other  counties  of 
England,  Suffex  was,  at  the  Norman  invafion,  divided  isio 
lordifhips,  and  afligned  to  fome  of  the  followers  of  loBg 
William.  At  that  period  the  title  of  earl  nf  Suflex  w 
given  to  one  of  thefe,  and  the  title  continued  till  180I9  ^ 
It  became  extind :  it  was  then  conftituted  a  dukedoffli  vA 
given  to  Augruftus  Frederic,  fixth  fon  of  his  majefty* 

General  j^pea^  Swif  and  C&nate.— The  afped  of  Sufis 
is  varied  in  a  pleafing  manner,  by  the  inequalities  of  tbe 
downs,  ¥rith  the  intervening  vallies,  through  which  the 
many  little  ftreams  of  the  county  purfue  their  nfy^ 
courfes  to  the  fea*  The  wooded  fcenery  which  it  prelcfitif 
and  the  pafture-land  with  which  it  it  contrafted,  gi*e  ^ 
the  county  in  general  a  rural  and,  a  rich  diveriity  of  ip* 
pearance. 

The  foil  may  be  claffed  under  the  ufual  divifioni  of  dul^t 
'  day,  fand,  loam,  and  gravel.  The  firil  is  the  general  fw 
of  the  South  Down  hills ;  the  fecond,  of  the  woodhnd 
diftrid,  termed  the  Weald ;  the  third  principally  occttftfs 
the  north  part  of  the  county ;  the  fouith  is  found  on  ue 
north  fide  of  the  hills ;  and  the  laft  lies  between  the  neb 
loam  of  the  coaft  and  the  chalk. 

The  climate  upon  the  down8»  fronting  the  fonth^vefti  > 
bleak,  being  ezpofed  to  violent  winds,  which  are  impi^- 


s  u  s 

aated  with  faline  particlety  ocoafioned  by  the  fpny  driving 
aninft  the  beach.  In  the  weftern  part  of  the  naritime 
diftridt  the  climate  is  warm,  and  highly  favourable  to  the 
purpofes  of  vegetation;  and  in  that  divifion  called  thp 
Wealdf  the  circulation  of  air  is  impeded,  and  the  climate  is 
cold  and  damp. 

Mmerahgy* — The  Suflex  minerals  confift  principally  of 
lime-ftone,  which  ia  found  in  the  eaftem  parts  of  the  Weald, 
of  every  fpecies;  marble,  which  is  equal  to  mod  for  its 
beauty  andqudityi  iron-ftone  and  ore,  fuUer's-earth,  red 
ochre,  chalk,  and  marie.  The  Suflex  or  Petworth  marble 
was  formeriy  much  ufed  in  ecclefiattical  architefture,  and  in 
monumental  fculpture.  It  is  now  in  much  requett  for  or* 
namental  chimney-pieces.  The  ftratum  lies  from  ten  to 
twenty  feet  beneath  the  furface,  and  ia  about  nine  or  ten 
inches  in  thtcknefs. 

i^ittfr/— The  waters  of  this  county  are  infi^ificant 
ftreams,  when  compared  vrith  thofe  of  other  Enghfh  pro- 
vinces. One  of  the  principal  is  the  Arun,  which  Hamfon, 
in  his  **  Defcription  of  Britaine,^'  entitles  **  a  goodlie  wa- 
ter.'' It  fifes  from  two  diftind  heads  in  the  northern  part 
of  Suflex,  and  falls  into  the  fea  at  Little  Hampton.  This 
ftream  is  not(d  for  its  mullets,  trout,  and  eels.  The  other 
rivers  of  the  county  are  the  Adur,  the  Oufe,  and  the  Rother» 
all  of  which  run  into  the  Britifh  Channel. 

Leafu^  Size  of  Famu^  tie. — Leafes,  in  Suflex,  are  in 
general  granted  for  feven,  fourteen,  and  twenty.one  years ; 
but  fometimes  there  are  none  allowed,  and  the  tenant  is  en* 
ttrely  dependant  on  the  honour  or  caprice  of  the  landlord. 
Farms  differ  in  extent  according  to  their  fituation ;  thofe  on 
the  dry  foils  being  much  fuperior  to  the  damp  ones.  The 
latter  feldom  exceed  aoo/.  per  ammm,  and  even  rarely  that, 
but  are  ufually  about  half  that  fum.     The  former  averaee 

f5o/.,   and  in   the  vicinity  of  Lewes  extend  beyond  it. 
Lent  varies  with  the  quality  of  the  land,  and  is  from  7/.  to 
aSx.  per  acre. 

jigrieulture.^^The  proportion  between  pafture  and  arable 
land  varies  in  different  parts  of  this  county.  In  the  Weald, 
one-third  is  pafture,  one-third  arable,  and  one-third  wood 
amd  wafte.  On  the  fouth  fide  of  the  downs,  the  arable 
exceeds  the  pafture  in  the  proportion  of  thirty  to  one. 
T*he  rotation  of  crops  in  Suftex  entirely  depends  upon  the 
diftrift  in  which  they  are  fown.  Some  inftances  have  oc- 
curred on  very  rich  land,  where  wheat  has  been  repeated 
four  or  five  years  in  fuccefiion,  and  the  produft  amounted 
to  four  or  nve  quarters  per  acre.  The  crops  commonly 
raifed  in  Suffex  are  wheat,  oats,  clover,  turnip,  peafe, 
barley,  and  tares.  This  county  is  particularly  celebrated 
for  its  breed  of  fheep,  fed  on  the  South  Downs :  they  re- 
quire but  a  very  flight  quantity  of  food  for  their  fubfiftence, 
and  the  quality  of  their  flefti  is  peculiarly  fweet  and  tender. 
See  Sheep. 

Forefie^  Woodsf  and  Planiatioas. — Suffex,  like  the  ad- 
joining county  of  Surrey,  was  at  one  period  nearly  covered 
-vrith  an  extenfive  foreft ;  and  the  quantity  of  wood-land 
-w^hich  at  prefent  it  contains  cannot  be  lefs  than  170,000  or 
160,000  acres.  The  timber  is  principally  oak  ;  and  its 
quality  may  be  afcertained  by  the  circumftance  of  its  being 
preferred  to  any  other  fpecies  of  oak,  for  the  purpofes  of 
the  navy.  The  Weald  is  principally  covered  with  timber. 
St.  Leonard's  foreft  confifts  of  about  10,000  acres  of  land, 
and  Aflidown  foreft  of  at  leaft  18,000  more. 

H^qfle  Lands, — The  tra6^8  of  land  which  come  under  this 
denomination  are  very  conflderable.  •  They  chiefly  occupy 
the  northern  fide  of  the  county,  and  are  eftimated  at  about 
1 10,000  acres ;  yet  they  are  every  where  mterfedted  with 
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tttrnpike^roads,  and  are  not  more  than  45  miles  diftaat  from 
London. 

Roadt  aad  CMuiZr*— The  turnpike-roads  of  this  county 
are  in  general  good,  being  compofed  of  whin-ftone  and 
Kentifli  rag;  and  where  thefe  have  not  been  ufed,  the 
roads  are  found  to  be  inferior,  as  in  fome  of  the  eafteiB 
parts,  where  they  are  narrow  and  fandy. 

There  are  no  canals  in  Suffex,  but  the  river  Arun  has 
been  made  navigable  from  the  fea  to  its  jun6Uon  with  the 
New  Cut,  a  diftance  upwards  of  17  miles  $  and  from  thence 
a  company  of  merchants  have  extended  it  to  Newbridge. 
A  fimilar  procefs  has  alfo  been  taken  with  the  Rother,  a 
branch  of  the  former  river,  which  conftitutes  part  of  a 
grand  plan  for  conneding  London  with  Suffex,  by  meant 
of  the  jundion  of  the  Arun  with  the  Wey  ac  Guildford. 
A  plan  has  alfo  been  propofed  for  cutting  another  canal 
from  Newbridge  on  the  Rother  to  Horfliam,  and  thence  to 
the  iron  rail-way  at  Merftham,  near  Reigate  in  Surrey. 

CiviJ  and  eeelefia^al  Divi/iwu. — Suffex  is  divided  into  fix 
rapes,  which  are  lubdirided  into  63  hundreds,  and  contains 
one  capital  city,  16  boroughs  and  market-towns,  and 
342  pariflies.  According  to  the  parliamentary  returns  of 
181 1,  the  population  of  the  county  was  eftimated  at 
19O1083,  and  toe  number  of  houfes  at  30,698.  Suffex  is 
reprefented  in  parliament  by  twenty-eight  members;  two 
for  the  county,  two  for  the  city  of  Chichefter,  two  for  each 
of  its  boroughs,  and  two  for  each  of  the  four  Cinque  Porta 
that  are  fituated  within  the  county.  Suffex  is  in  the  dio- 
cefe  of  Chichefter,  and  prorince  of  Canterbury. 

Manufactures* — The  principal  manufa6iure  carried  on  in 
this  county  was  the  making  of  iron  into  bars ;  but  this  has 
decayed,  on  account  of  the  great  eftablifliments  in  Scotland 
and  Wales,  where,  by  the  ufe  of  pit-coal,  the  article  is 
fupplied  at  a  much  cheaper  rate. 

AnttquiAet* — The  county  of  Suffex  contains  many  Roman 
and  fome  Britifli  antiquities.  The  Ermine-ftreet,  one  of 
the  eight  Britifli  roads,  led  firom  this  coaft  to  the  fouth-eaft 

5 art  of  Scotland.  Here  alfo  was  the  Stane-ftreet  of  the 
Lomans,  which  paffed  from  eaft  to  weft  of  the  county, 
with  a  vicinac,  or  branching  road,  towards  Porchefter. 
There  are  alfo  many  remains  of  Roman  encampments  in  thia 
diftridi :  thefe  are  fituated  in  the  ricinity  of  the  downs,  and 
overlook  the  Weald.  Mr.  Dallaway,  in  his  <<  Hiftory  of 
Weftern  Suffex,"  recounts  eleven  of  thefe  relics  of  early 
encampment.  Over  the  downs,  and  other  parti  of  Suflex^ 
are  fcattered  various  tumuli,  or  barrows,  which,  when 
opened,  have  been  found  to  contain  either  bones,  urns,  or 
entire  flceletons. 

In  17 17,  a  teffellated  pavement,  bath,  and  other  anti* 
quities,  were  difcovered  near  Eaftboume.  Similar  remaina 
have  been  found  at  Chichefter,  and  at  Bignon,  very  near 
the  Roman  road  from  that  city ;  and  coins  of  the  lower  em- 
pire have  been  dug  up  in  feveral  other  places. — Beauties  of 
England  and  Wales,  vol.  xiv.  Suffex,  by  F.  Shoberl,  8vo. 
Hiftory  of  Weftern  Suflex,  by  the  Rev.  James  Dallaway, 
4to.  Agricultural  Survey  ot  Suflex,  by  the  Rev.  A. 
Young. 

SussBX  Marblif  a  name  given  by  many  to  a  peculiar  fpe- 
cies of  marble  found  in  the  county,  the  name  of  which  it 
bears,  and  formerly  much  ufed  in  the  pillars  of  churches,  and 
other  buildings,  but  now  lefs  regarded.  The  ground  of 
this  marble  is  grey,  with  a  faint  caft  of  ^reen,  and  it  is  very 
thick-fet  in  all  parts  with  fliells ;  thefe  are  chiefly  of  the 
turbinated  kind,  and  they  are  generally  filled  with  a  white 
fpar,  which  adds  very  greatly  to  the  beauty  of  the  ftone. 

Sussex  Nidcot,  in  utgrUukure^  a  fort  of  tool  of  the  fcari^ 
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lyittg  kindy  wkicli  is  much  employed  in  that  diftrift  or 
county^  and  thought  an  implement  of  ereat  power  and  nti* 
lity  in  working  the  furface  of  ploughedTand»  and  extirpating 
and  clearing  away  the  weedy  matters  that  may  be  prefent 
upon  it.  It  is  ftrong^y  formed,  in  fomewhat  a  long  trian* 
gttlar  ihape,  the  neck  part,  or  that  to  which  the  team  or 
moving  power  is  attached,  being  confiderably  drawn  or 
lengthened  out,  and  fupplied  with  a  wheel,  by  which  the 
working  of  it  is,  in  a  great  meafure,  regulated  in  regard  to 
the  depth  it  may  have.  It  has  fix  or  eight  fharp  triangular 
cutting  (hares  or  hoes,  as  the  (ize  of  it  may  be,  fixed  on 
ftrong  Aianks  of  fome  length,  which  are  inferted  and 
fmftened  into  the  ftrong  fide-pieces,  and  the  three  crofs-bars  or 
fraffling*pieces,  by  means  of  ftrong  nuts,  fcrewed  firmly  down 
upon  tne  upper  ends  of  the  (hanks.  And  there  are  two 
mafts  or  handles  fixed  behind  for  regulating  the  imple- 
ment by. 

When  kept  well  (harpened  in  the  hoe  parts,  it  a^s  in  a 
very  ready  and  powerful  manner,  breaking  down  and  re- 
ducing the  furface  parts  with  mat  effe^i  and  expedition. 
A  reprefentation  of  it  may  be  Teen  in  the  Corredked  Agri* 
cultural  Report  of  the  County,  publi(hed  a  few  years 
ago. 

SUSSITONGS,  in  Geogrc^by,  a  branch  of  the  Sioux 
Indians,  in  North  America,     oee  Sioux. 

SUSSMILCH,  JoHH  Petsr,  in  Bicgraffhyt  a  German 
Lutheran  divhie,  was  bom  about  the  beginning  of  the  laft 
century,  and  applied  with  diligence  not  only  to  the  ftudy  of 
hiftory,  but  to  that  of  mathematics,  fo  that  he  became  an 
expert  calculator  in  political  arithmetic.  In  the  3rear  175^9 
he  evinced  his  talents  in  this  kind  of  fcience  by  a  memoir, 
that  was  publi(hed  in  the  Tranfadlions  of  the  Academy  of 
Sciences  at  Berlin,  on  the  population  of  the  cities  of 
London  and  Paris,  to  the  latter  of  which  he  affigned,  in 
1750,  600,000  inhabitants.  But  he  is  principally  known 
by  a  fiiperior  work,  entitled  **  Die  Gottliche,  &c."  ue.  ^*  the 
order  obferved  by  God  in  the  changes  of  the  human  race, 
demonft rated  by  the  births,  deaths,  and  propagation  of 
man  ;"  a  fourth  edition  of  which,  improved  and  corre^ed 
by  J.  C.  Bauman,  was  publiflied  at   Berlin  in  the  year 

'775>  ^"^  3  ^^^®*  ^^^*  ^^  ^^^  work  the  author  firft  treats 
of  the  multiplication  of  men  in  general,  and  (hews  that  the 
.number  of  births  is  almoft  always  greater  than  that  of  the 
deaths :  he  then  enumerates  the  obftacles  to  the  increafe  of 
mankind ;  examuies  how  many  perfons  live  on  the  earth,  and 
how  many  it  could  contain ;  treats  on  the  different  caufes 
of  fecundity ;  the  propagation  of  the  two  fexes,  and  the 
proportion  of  one  to  tne  other  ;  of  the  proportion  of  thofe 
who  die  at  different  ages  ;  of  difeafes  and  their  proportion  ; 
of  the  ufe  made  of  bills  of  mortality  to  determine  the  number 
of  the  living ;  and  of  the  heft  method  of  keeping  regifters 
of  the  whole,  illuftrated  with  copious  lifts  of  births,  deaths, 
and  marriages,  in  the  ttates  of  the  king  of  Pniffia,  the  cities 
of  London,  Vienna  and  Brefiaw,  Pans  and  Berlin,  in  dif- 
ferent years.  This  work  has  been  of  great  fervice  to 
writers  on  population,  and  is  often  quoted  by  Mr.  Malthus 
on  this  fubje^.  The  Abb^  Denina  fays,  that  the  religious 
seal  of  Su(rmilch  fometimes  led  him  to  indulge  a  fpirit  of 
perfecution  ;  and  that  in  the  Confiftory,  of  which  he  was  a 
counfellor,  he  often  appeared  forward  and  ambitious.  He 
died  in  1 767,  at  the  age  of  61  yearn.     Gen.  Biog. 

SUSTENAL,  in  Geography,  a  town  of  Pruffia,  in  the 
province  of  Ermeland  ;  15  mi(es  S.W.  of  Heilfberg. 

SUSTER.     Sec  Shuster. 

SUSTEREN,  a  town  of  France,  in  the  department  of 
the  Roer  %  9  miles  S.S.W*  of  Rureoiond. 
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SUSTERSf  a  ftiatt  ifland  in  the  North  fei,  os  the  cod 
of  Norway  ;  1 2  miles  S.E.  of  Tonfberg. 

SUSTINENTE,  a  town  of  Italy*  m  the  department  of 
the  Mincio  ;  1 1  miles  S.E.  of  Mantua. 

SUSU,  a  town  of  Afiatic  Turkey,  in  Natolia;  iSnoici 
S.W.  of  Ifbartfch. 

SUSUGHERLIK,  a  town  of  Afiatic  Turkey,  inNi 
tolia ;  44  miles  S.W.  of  Burfa. 

SUSUM,  a  town  of  Arabia,  in  the  province  of  Hed^ai; 
20  miles  N.W.  of  Karac. 

SUSZ  A,  a  town  of  Ruffia ;  42  miles  S.  of  Polotft. 

SUTAGOTCHY»  a  town  of  Bengal ;  8  miles  N.  o( 
Hoogly. 

SUTALARY,  a  town  of  Hindoqftan,  10  Bengal} 
6$  miles  S.  of  Dacca.     N.  lat.  22°  40^.    £.  long.  90^  igf. 

SUTARBROY,  a  town  of  Bengal;  8  miles  S.£  of 
Rogonatpour. 

SUTCHAVA.     See  Si;cZAyA. 

SUTCHUTZ.     See  ScHiTTfiMaoFSK. 

SUTE,  SuYTE,  or  Svke.     See  Suit. 

SUTEMA,  or  Sutamor,  in  Geography ^  a  towo  of 
Africa,  in  the  kingdom  of  Tomani. 

SUTER  Point,  a  cape  of  England,  on  the  o>aft  of 
Durham.     N.  lat.  55®  «'. 

SUTERRA,  a  town  of  Sicily,  in  the  valley  of  Mazara; 
16  miles  N.N.E.  of  Girgenti. 

SUTHAUSEN,  a  town  of  Weftphalia,  in  the  bilhopric 
of  Ofnabruck  ;  2  miles  S.S.W.  of  Ofnabruck. 

SUTH-DURE,  in  Jnaeta  Cuftoms,  denotes  the  fouA 
door  of  a  church,  mentioned  in  old  authors  as  the  ufualpha 
where  canonical  purgation  was  performed.  That  is,  vba 
a  fad  could  not  be  proved  by  (ufficieut  evidence,  the  pvtf 
accufed  came  to  the/ovih  doer  of  the  church ;  snd  theref 
in  the  prefence  of  the  people,  made  oath  that  he  vn 
innocent. 

This  vras  cziltd  jiuSdum  Dei.  And  it  is  for  thismfn 
that  large  porches  were  anciently  built  at  the  fouthdoonof 
churches. 

SUTHERLAND  Crsbk,  in  Geogn^,  a  creek  of 
Upper  Canada,  which  runs  into  lake  St.  ^ancis,  betvea 
Pointe  au  Bodet,  and  Pointe  Mouillee,  in  the  towofhipof 
Lancafter. 

Sutherland  Pmtf,  the  S.  point  of  entrance  into  Botaf 

Bay,  fo  called  from Sutherland,  one  of  Capt.  Cooki 

feamen,  who  was  buried  there  in  the  year  1770. 

SUTHERLANDIA,  in  Boiamy,  fo  named  hy  »• 
Brown,  in  Ait.  Hort.  Kew.  v.  4.  327,  (in  memoij  « 
Mr.  James  Sutherland,  who  publiihed  in  1683  an  odx*o 
catalogue  of  the  phyiic-garden  at  Edinburgh,)  is  f^^ 
folely  on  the  Coiutea  frutefierup  Linn.  Sp.  PL  1045.  Cart. 
Mag.  t.  181,  with  the  following  . 

Ell.Ch.  Calyx  with  five  teeth.  Standard  without  ciliofi* 
ties  at  the  bafe,  folded  back  at  the  fldes»  (horter  than  the  (^ 
lonff  keel.  Stigma  terminaL  Style  bearded  longitudnaBf 
at  Uie  back  ;  tranfverfely  in  front  at  the  fummit.  L^ 
inflated,  membranous.  .  ^ 

We  always  differ  with  reluaance  from  our  able  and  jJ^ 
cious  friend,  and  might  perhaps  admit  his  prelent  g«no*».*' 
not  Swainsoka  ("fee  that  article)  appear,  in  our  opiM** 
to  invalidate  it.     See  Colutra,  n.  4.  and  n.  6.  . 

SUTHERLANDSHIRE,  in  Geography,  one  oftte 
mofl  northerly  counties  of  Scotland,  extends  ^^  ^^ 
breadth  of  the  ifland ;  and  is  bounded  on  the  N.E*  ^ 
Caithnefs ;  on  the  E.  and  S.E.  by  the  German  ocean,  a» 
the  Frith  of  Dornoch ;  on  the  S.  and  S.W.  by  Rof*f ' 
on  the  W.  by  the  Atlantic  ocean ;  and  on  the  N*  hj^ 
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great  North  fes.  This  county  ii  one  of  the  largeft  m  Scot- 
land, and  contains  about  2310  fquare  inile6»  or  x 94789400 
Englifli  acres ;  yet,  in  confequence  of  its  vaft  mountainous 
diftridsy  its  value  ia  inconfiderable.  The  whole  extentof 
Sutherlandihire  is  about  80  miles  in  lengrtb,  and  40  in 
breadth,  and  its  population,  in  181 1,  amounted  to  25,629 
inhabitants,  and  4882  houfes. 

General  AJ^B  of  the  County. — The  fur  face  of  Sutherland- 
fhire  is  extremely  mountainous  and  rocky  ;  and  prefents  a 
feries  of  vail  hills  towering  above  each  other :  fome  of  thefe 
appear  clothed  with  heath,  and  as  they  defcend,  become  gra- 
dually covered  with  verdure.  Amidit  this  rude  magnifi- 
cence of  nature  are  many  valleys,  each  of  which  contains 
a  ftream,  and  not  unfrequentlv  a  lake  of  confiderable  ex- 
tent ;  the  fcencry  round  which,  during  the  fummer,  is 
extremely  interefting.  Upon  the  coaft  are  many  arable 
fields :  but  the  furface,  though  in  a  lei's  degree,  partakes  of 
the  rugged  appearance  of  the  interior  of  the  country.  The 
chains  of  mountains  diverge  like  rays  from  the  centre  of 
this  county  towards  the  eaft,  the  weft,  and  the  northern 
feas ;  formine  between  the  mountains  long  and  narrow 
glens,  or  ftratns,  which  conftitute  feparate  difiri6U,- fome- 
times  40  miles  in  length.  The  inhabitants  at  each  extre- 
mity of  thefe  glens,  have  a  much  more  ready  communication 
with  each  other,  than  with  thofe  who  only  dwell  at  the 
di it ance  of  eight  or  ten  miles  in  the  next  valley. 

Mineralogy. — Sutherlandfliire  has  in  many  parts  large  quan- 
tities of  free-itone,  lime-itone,  and  (late.  The  lime-ftone,  in 
fome  places,  aflumes  the  form  of  marie,  particularly  near  the 
coaft.  In  the  mountains  on  the  weft  coaft,  traces  of  ancient 
iron-mines  are  yet  vifible ;  and  as  the  county  was  at  one  period 
an  extenfive  foreft,  charcoal  was  readily  procured.  Some 
years  fince,  a  large  piece  of  forged  iron  was  difcovered  in 
thefe  mountains,  of  a  circular  form,  and  from  feventeen 
to  twenty  pounds  in  weight.  Rock-cryftals  and  pebbles 
are  found  in  many  parts ;  and  beautitul  garnets  on  the 
coaft  in  the  parifh  of  Tongue.  There  are  auo  feveral  veins 
of  coal,  but  the  quantity  is  too  fmall  for  working,  and  the 
quality  is  far  from  being  good.  Native  gold,  it  is  fup- 
|)ofed,  exifts  near  the  bafe  of  the  mountains ;  and  lead-ore, 
very  rich  in  filver,  has  alfo  been  difcovered,  together  with 
a  vein  of  black  manganefe,  near  the  Frith  of  Dornoch. 

Rsvert.—Thc  prircipal  river  of  the  county  is  called  the 
Naver,  which  rifes  from  a  lake  in  the  pariih  of  Far,  and 
after  flowing  for  28  or  30  miles,  falls. into  the  ocean  at 
Strathy  Head,  and  gives  the  name  of  Strathnaver  to  the 
diftridi  through  which  it  runs.  The  other  waters  of  this 
irounty  are  Holladale  river,  Torryfdale  river,  and  Tongue 
bay,  which  is  a  long  arm  of  the  fea,  advancing  five  miles 
into  the  land.  On  either  fide  of  this  bay,  ace  corn-fields, 
inslofed  paftures,  and  farm-houfes.  To  the  weftward  the 
coaft  is  high  and  rocky,  and  interfered  by  feveral  fmall 
creeks,  in  one  of  which  there  is  a  quarry  of  grey  flate,  and 
another  of  flags,  which  are  both  wrought,  and  the  produds 
/conveyed  by  boats  to  different  parts  of  the  country.  The 
rocks  along  the  coaft  are  hollowed  into  caves,  or  formed 
into  arches  or  piHars,  fome  of  which  run  fo  regular  as  to 
appear  to  be  the  work  of  art.  One  of  thefe,  the  <<  Great 
Cave  of  Fraifgill,''  extends  more  than  half  a  mile  under 
ground.  It  is  about  fifty  feet  high,  and  twenty  feet  wide 
at  the  entrance,  and  grows  narrow  by  degrees :  its  fides  are 
beautifully  variegated  with  colours  that  blend  and  melt 
into  each  other.     Numbers  of  feals  refort  to.  this  cave. 

Climate, — ^The  climate  of  Sutherlandfliire  is  varying,  ac- 
cording to  the  different  diftrids  into  which  it  is  cwFed. 
Thefe  are  the  eaftem,  upon  the  German  ocean  ;  the  weftern, 
jipon  the  Atlantic  ocean  i  and  the  central,  or  middle  dif« 
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trift.  The  air  in  the  eaftem  diftriA  is  fometimes  keen  and 
penetrating,  but  is  on  the  whole  healthful  and  falubrious  ; 
and  the  weftern  coaft,  from  the  acclivity  of  its  hills,  attrads 
the  clouds  ;  by  this  means,  heavy  rains  and  mifts  fettle  upon 
it,  fo  as  to  produce  a  damp  and  wet  climate. 

Soil. — The  foil  of  the  long  valleys  between  the  moun- 
tains is  a  fliarp  loam,  capable  of  every  improvement,  if  it 
were  cleared  of  the  great  lumps  of  ft  one  which  are  found  in 
it.  With  the  exception  of  thofe  farms  converted  into 
flieep-walks,  the  arable  land  is  occupied  in  the  proportion 
of  one  to  four  acres.  The  ftate  of  the  roads  is  very  bad» 
from  the  little  attention  that  is  paid  to  them.  The  weftern 
coaft  of  Sutherland  is  wild,  rocky,  and  mountainous  ;  and 
a  confiderable  part  of  it  is  an  aflemblage.of  rugged  moun- 
tains, piled  on  each  other.  There  are  many  goats  in  this 
part  of  the  county  ;  and  in  confequence  of  the  great  eleva- 
tion of  the  hills  on  which  they  feed,  the  clouds  from  the 
Atlantic  are  fo  ftrongly  attradied  as  to  occafion  a  very  wet 
climate.  In  the  fouthem  diftri6i,  which  runs  to  the  eaft- 
ward  of  Sutherlandfliire,  confiderable  quantities  of  grain  ate 
rallied,  and  black  cattle  are  reared  for  fale.  Some  linen- 
yam  is  alfo  fpun  for  the  manufa^urers  of  Aberdeen,  and 
other  places.  The  other  divifions  of  Sutherlandfliire  differ 
but  httle  in  their  agricultural  produ&ions;  peas  are  ia 
general  much  cultivated,  and  a  fpecies  of  barley  denomi* 
nated  bear. 

Antiquities. — Over  the  whole  of  the  country  are  to  be 
found  veftiges  of  thofe  ancient  buildings  denommated  Pi£U' 
houfes :  and  in  various  parts  are  alfo  to  be  feen  remains  of 
fortifications  of  different  forts.  Some  of  them  are  old 
towers,  and  others  confift  of  large  works,  which  appear  ta 
have  been  intended  as  places  of  concealment  for  con- 
fiderable bodies  of  men  and  cattle.  On  the  eaft  coaft,  on  the 
fouth  fide  of  Loch  Brora,  there  is  a  hill  called  Craig  Bar, 
fortified  with  a  ditch  of  circumvallation.  It  is  a  fteep  and 
rocky  precipice,  every  way  inacceflible,  but  by  a  narrow 
neck  of  land  between  it  and  an  adjacent  hill ;  it  contains  in 
its  whole  area  about  dght  acres.  In  many  quarters  cairns 
are  found,  which  are  confidered  as  monuments  ereded  to 
chiefs  who  fell  in  battle ;  and  many  fpots  are  pointed  out* 
in  which  the  rival  clans  formerly  engaged  in  fanguinary 
contefts  with  each  other.  In  the  pahfli  of  Affint,  in  thn 
ifle  of  Oldney,  is  a  confiderable  cairn,  in  which  is  a  ftone 
hollowed,  having  a  cover  aUb  of  ftone.  The  hollowed 
ftone  once  contained  a  rounded  one  of  'I'aried  colours,  for 
which  a  great  veneration  was  entertained  ;  it  was  fufpe^ed 
to  have  been  an  obje6i  of  Scandinavian  idolatry.  In  the 
parifli  of  Dumefs,  are  the  remains  of  the  tower  called  Dun 
Domadilla.  That  portion  of  the  wall  which  is  now  ftand- 
ing,  is  18  feet  at  the  higheft  part.  The  area  appears  to 
have  been  furrounded  with  two  concentric  walls;  and  a 
large  triangular  ftone  covers  the  door-way  as  a  lintel.  Th^ 
oppofite  fide  has  been  deftroyed.  At  Milnefs,  in  the  parifli 
of  Tongue,  are  the  remains  of  an  ancient  building ;  but  fo 
ruinous,  and  fo  covered  with  earth,  that  its  original  form 
cannot  be  traced :  it  is  called  the  Yellow  Heap,  and  is  fup- 
pofed  to  have  been  ereded  b^  Domadilla,  kinr  of  Scots  | 
two  flceletons  were  found  buried  near  it,  one  of  which  mea- 
fured  feven  feet  in  length.  Two  other  antiquities  remain 
to  be  noticed :  the  one  confifts  of  feveral  heaps  of  ftones,  and 
ruins  of  circular  buildings,  ere^ed  on  a  riung  ground  near 
the  fea ;  and  the  other  is  Dunr«bin  caftle,  the  feat  of  the 
ancient  earls  of  Sutherland,  founded  by  Robert,  the  fecond 
earl,  in  the  year  i  loa — Beauties  of  Scotland,  by  R.Forfyth« 
Sutiftical  Account  of  Scotland. 

SUTHIALI,  a  town  of  Abafcia,  on  the  Black  fca  | 
to  miles  S.W,  of  Msmak,    N.  l?it.  43^  zV.    £.  bqg.  tf'n 
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SUTLER,  in  Military  Langnagct  denotes  one  who  fol* 
lows  the  army^  and  farnifhes  proviiions  for  the  troops.  The 
futiers  pitch  their  tents  and  build  their  huts  in  the  rear  of 
each  re^ment>  and  about  head- quarters. 

SUTO,  in  Giograpby^  a  town  of  Beng^ela,  near  Cape 
Ledo. 

SUTORS9  two  capes  or  promontories  of  Scotland,  at 
the  entrance  of  the  bay  of  Cromartyi  coniiderably  above 
the  levei  c^  the  fea  $  the  one  on  the  north,  the  other  on  the 
fouth  fide  of  the  mouth,  which  is  about  i  \  nnile  broad« 

SUTRAPARAH,  a  town  of  Hindoottan,  in  Guzerat ; 
18  miles  N.N.W.  of  Puttan  Sumnaut. 

SUTRIt  a  town  of  Itaiy>  in  the  Patrimonio,  the  fee  of 
abi(hop,  united  to  Nepi ;  22  miles  N.W.  of  Rome.  N. 
kt.  42°  13'.     E.  long.  la^  15'.  ^ 

SUTTEE,  or  Sati,  a  word  in  the  Sanfcrit,  or  facred 
lan^age  of  the  Hindoos,  meaning  pure^  and  hence  exten- 
fimy  applied  to  their  female  deities,  and  to  a6t8  of  purifi- 
cation, efpecially  to  that  pre-eminent  fpecies,  the  felf-im^ 
molatioa  of  the  widow  on  the  funeral  pile  of  her  deceafed 
hulband.  This  horrid  facrificc  is  commonly  written  Suttee 
by  the  Englifli ;  but  Sati  (under  which  word  the  following 
account  was  accidentally  omitted)  is  the  correct  mode  of 
fpelling  it,  according  to  the  orthographical  f^ftem  of  the 
hte  fir  W.  Jones. 

From  fome  recent  publications  and  fpeeches,  we  may  be 
led  to  infer  that  the  iacrifice  in  queilion  is  one  of  frequent 
occuxrence  in  India ;  but  this  is  not  the  cafe :  it  is  indeed 
fcty  f areiy  ieen,  as  any  of  our  readers  may  be  convinced  by 
enquiring  of  their  friends  or  acquaintance  returned  from  that 
eountry,  if  they  ever  witneiTed  it.  Nme  in  ten,  and  per* 
haps  \  much  greater  propottion,  even  of  thofe  who  have 
palled  many  year<i  there,  will  feply  in  the  negative.  In  the 
widely  fpread  territories  under  the  firitiili  government,  this 
fuicide  is  oi  coiirfe  never  permitted  ;  ^ad  under  native  go- 
vernments, it  is  faid  to  be  pradifed  lefs  frequently  than  ror^ 
Merly.  As  it  is  the  greateii  vidory  that  prieftcraft  has 
achieved  over  the  aatural  feelings  and  inlHnAs  of  mankind, 
we  may  expe6b  to  find  it  ofteneft  at  the  chief  feats  of  Brah* 
manicM  fuperflitioti.  And  Poona  being  the  only  capital 
of  a  Brahftian  government,  wt  have  good  reafon  to  believe 
that  k  occurs  more  frequently  at  that  city  than  in  any  other 
duymghout  India. 

The  Hindoos  hav«  a  mydioal  reverence  for  the  confluence 
of  rivers.    See  JtmcTiONS. 

On  the  mterefting  fubje6t  of  this  article,  wa  are  induced 
to  make  an  extrad  of  fome  length  from  the  Hindoo  Pan* 
theon. 

^  Hwnan  vi^ims,'*  fays  the  author,  *<  were  formeriy 
immolated  at  the  fhrine  of  offended  or  avenging  deities,  as 
I  have  had  occafion  to  notice  in  another  place;  but  the 
pradice  is  now,  perhaps,  entirely  difcontinued.  In  the 
covBtries  under  our  government,  it  is  of  courfe,  in  that  in* 
ftanoe,  as  weU  as  in  every  other  of  an  atrocious  nature, 
v^iether  voluntary  or  otherwife.  But  a  few  years  have 
elapfed  fince  a  widow  in  Bombay  wanted  to  become  a  Sati, 
that  ia  to  bum  herfelf  $  which  being  of  courfe  prevented, 
ike  applied  to  the  governor,  and  on  refufal,  croifed  the  bar* 
iiour  to  the  Makratta  (hore,  and  there  received  her  crown 
of  martyrdom. 

^  Prodigahtys  or  careleffnefs  of  iife,  has  on  another  occa* 
fion  been  reiMrked  as  a  confpicuoum  trait  in  the  Hindoo 
obsraAer  c  hence  has  aiifen  fuch  an  sotny  of  martyrs,  as  no 
reKgion,  perhaps,  can  outntmiber  %  as  well  as  meritorious 
fufi&ing  for  religion's  fake.  Suicide  is  in  fome  cafes  legal, 
and  even  commendable :  that  for  inftance  of  the  Sati,  or 
lelf-iiomolated  widow,  the  only  one  that  came  under  my 


notice,  and  to  which  Cacrifice  I  have  attended  feveral  fiftiim; 
This  triumph  of  prieftcraft,  the  greateft  perhapi  it  b«  to 
bpaft,  occurs  at  Poona,  in  ordinary  and  quiet  periods,  id- 
nually  about  twelve  times,  on  an  average  of  as  manvynn^ 
I  was  lately  a  whole  year  at  Poona,  and  I  knew  ot  iti  oc« 
currence  only  fix  times ;  but  it  was  a  tumultuous  and  reTo^ 
lutionary  period,  and-people  were  of  courfe  put  out  of  their 
ufual  and  ordinary  routine  of  thouj^ht  and  deed.  Ai  tisi 
terrible  ceremony  is  generally  performed  at  Poena,  at  the 
jundtion  of  the  Muta  and  Mi]ila  rivers,  about  a  quarter  of  a 
mile  from  the  fkirts  of  the  city,  at  which  jundion,  tbnoe 
called  Sangam,  the  Englifli  refidency  is  fituated;  and  as  my 
habitation  was  as  near  as  poffible  to  the  river,  on  the  bank 
oppofite  to  the  fpot  of  facrifice,  and  not  more  diftant  thu 
two  hundred  yards,  I  mod  likely  knew  of  all  that  occurredi 
and,  with  the  exception  of  one  that  took  place  at  midoigfatf 
attended  them  all. 

"  As  this  affediing  fcene  has  been  fo  often  defcribed,  I  Ihall 
not  here  enter  on  any  detail  of  particulars :  it  may  be  tbi 
ferved,  however,  that  on  no  two  occafions  were  the  cere« 
monies,  which  fonietimes  are  very  numerous  and  fthkiogi 
exadly  dike.  They  feemed  prolonged  or  abridged,  in  1 
degree  correfponding  to  the  fortitude  or  timidity  of  the 
viSim. 

<<  The  firft  that  I  attended  was  a  young  and  intereftn; 
woman,  about  twenty-five  years  of  age.  From  the  tine 
of  her  firft  coming  on  horfeback  to  the  river-fide,  attended 
by  mufic,  her  fnends,  Brahmans,  and  fpeftators,  to  tk 
period  of  her  lighting  the  pile,  two  hours  elapfed:  Ik 
evinced  great  fortitode.  On  another  occafion,  an  eldolyi 
fickly,  mghtened  woman  was  hurried  into  the  pik  in  a 
quarter  of  an  hour. 

<<  Of  the  firft  of  thefe  I  took  particular  note.  Soos  after 
I  arrived  at  the  pile,  then  ere&ixijgr,  (he  faw  me,  and  beckncd 
me  to  approach  her.  All  pcrfons  immediately  made  vayi 
and  I  was  led  by  a  Brahman  clofe  up  to  her,  when  I  m^ 
an  obeifiance,  which  (he  returned,  looking  full  in  my  face, 
and  proceeded  to  prefent  me  with  fomething  that  (he  k^ 
in  her  hand.  A  Brahman  ftopped  her,  and  defired  me  to 
hold  my  handout,  that  what  fhe  was  about  to  givememigiit 
be  dropped  into  it ;  to  avoid  pollution,  I  fuppofe,  by  toudi- 
ing  any  thine  while  in  conta^  with  an  impure  perfon.  Sk 
accordingly  held  her  hand  over  mine,  and  dropped  a  posK- 

fanate,  which  I  received  in  filence,  and  reverently  retired. 
was  forry  that  it  was  not  fome  ornament,  or  fomething « 
an  unperiihable  nature,  that  I  mieht  have  preferred  it.  Mf 
vrife,  who  was  in  the  houfe  on  the  other  fide  of  the  liwi 
obferving  the  ceremonies  through  a  glafs,  was  alfo  dilip 
pointed,  and  was  of  courfe  curious  to  know  what  was  tk 
article  prefented  in  fo  interefttng  a  manner  at  fuch  an  avw 
time. 

«« After  the  Sati  was  fcated  in  the  hut  of  ftraw  built  o« 
the  pile,  with  the  corpfe  of  her  huft)and  befide  her,  andjw 
before  the  fire  was  applied,  a  venerable  Brahnun  took  * 
by  the  hand,  and  led  me  dofe  to  the  ftraw,  through  wln^ 
he  made  an  opening,  and  defired  me  to  obferve  her,  fW 
I  did  attentively.  She  had  a  liehted  wick  in  each  band,  aad 
feemed  compofed.  I  kept  fight  of  her  through  the  w* 
of  her  agony ;  as,  until  forced  to  retire  from  the  w^^**Jl[ 
of  the  heat,  which  I  did  not,  however,  until  a  good  deal 
fcorched,  I  was  within  five  feet  of  the  pile. 

"When  the  viAim  is  a  perfon  of  confequence,  thcafa" 
are,  it  is  feid,  colle^ed  and  thrown  into  the  Ganges.  I<» 
not  imagine  that  fuch  attention  is  paid  to  perfbns  of  iniw 
condition,  but  I  maybe  miftaken.  Of  my  intereftifig ^'^ 
tim  I  was  defirous  to  obtain  fome  of  the  aflies,  to  prefers 
in  lockets,  &<:.  but  was  not  able  to  get  any.    A  nujwrT 
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^ardis  generally  placed  over  .the  fpot  of  facrifice,  and  my 
application  was  refufed  by  an  attendant  Brahman;  who, 
after  fome  folicitation,  told  me,  that  he  could  not  imagine  of 
what  utility  the  afhes  of  the  Sati  could  be  to  me,  unlefs  for 
t)ie  purpoies  of  forcery.  A  firm  belief  in  the  power  of 
witchcraft  and  necromancy  exifts  very  extenfifely  among  all 
ranks  and  religions  in  India ;  and  fome.  inftanoes  of  its  ef- 
feftsf  both  of  a  ridiculous  and  terrible  nature,  have  come 
within  my  knowledge/''    Hind.  Pan.  p.  355. 

On  this  fubje^y  the  following  pafiage  occurs  in  another 
place.  "  In  the  neighbourhood  ot  templet,  it  is  not  nnufual 
to  fee  a  flat  ftone  enmoffed  or  engraved  with  two  feet :  feve* 
ral  are  about  the  temples  at  the  Sangam  near  Poona ;  and 
I  was  told  by  a  Brahmto  that  they  are  in  remembrance,  and 
in  honour  of  widows  who  have  become  Sati  there,  being 
their  laft  earthly  or  human  impreflion  carved  on  the  ftone 
which  ferved  to  ftep  by  up  to  the  pile  of  their  huibands« 
At  this  aiFe£ling  facrifice  I  have  obferved  a  flat  ftone  placed 
for  this  purpofe,  and  that  the  family  of  the  vidim,  and  the 
attendant  Brahmans,  received  her  laft  bleflings  and  adiens 
while  flie  ftood  on  it.  Having  quitted  this  none,  flie  is  no 
longrer  human ;  flie  commences  a  participation  of  the  beati- 
tude to  the  fruition  of  which  flie  is  haftening.  It  chills  me 
to  refled^,  that  I  have  for  feveral  minutes  been  clofe  to  a 
beautiful  young  creature  in  this  awfid  fituatipn,  even  to  the 
moment  of  the  flames  reaching  her,  when  her  foul  could 
fcarcely  be  thought  more  in  this  than  in  another  world. 
^  What  my  feelings  may  have  been,  when  witnefiing  this  tre« 
mendous  fcene,  I  cannot  fay  or  recollefk.  But  I  know 
that  I  could  not  then,  however  much  it  would  have  relieved 
me,  flied  a  tear ;  although,  when  reflefting  on  it,  it  cannot 
always  be  withheld.'^     lb.  p.  433. 

The  Hindoos  have,  in  common  vrith  feveral  other  ancient 
people,  a  veneration  for  divine  impreffions  of  feet.  Thefe 
are  called  Sripada  ;  which  (See. 

Although  moft  of  the  fanguinary  atrocities  and  fooleries 
praftifed  by  enthufiaftic  individuals  amon?  the  Hindoos,  are 
.^ot  only  dncountenanced  but  condemned  by  the  Brahmans, 
this  of  the  Sati  is  certainly  fan^ioned  by  their  prefence ; 
but  tliey  deny  its  being  promoted  by  their  perfuaiion.  The 
facred  books  alfo  encourage  it  by  painting  the  joys  that  im- 
mediately await  the  human  foul  on  its  purification  by  the 
procefs  of  Sati.  This  benefit  is  alfo  extended  to  the  huf- 
band  and  family  of  the  purified  widow.  The  latter  are  ex- 
alted in  the  enimation  of  their  neighbours,  and  probably 
often  find  their  worldly  circumftances  amended  by  it. 

This  facrifice,  viewed  in  its  variety  of  bearings  on  human 
aAion  and  fortitude,  is  one  of  the  moft  eztraordmary  offered 
to  our  contemplation,  exceeded  or  e^uaUed  only  by  that  of 
infanticide,  found  to  be  fo  prevalent  in  the  fame  quarter  of 
the  world.  (See  Infanticidb.  )  Referring  to  this  under 
our  confideration,  we  are  induced  to  extend  this  article  by 
the  infertion  of  fome  particulars  of  the  moft  authentic  kind, 
taken  trom  Mr.'Colebrooke's  papar  in  the  fourth  volume  of 
the  Afiatic  Refearches,  entitled  <«  The  Duties  of  a  faithful 
Hindoo  Widow." 

'  After  noticing  the  great  want  of  judgment  in  feveral  late 
compilations  in  the  leledion  of  tKeir  authorities,  and  the 
coniequent  perpetuation  of  error ;  and  the  neceffity  of,  there- 
fore, reverting  on  every  topic  to  original  authorities  for  the 
purpofe  of  corre^ng  the  errors  or  of  verifying  the  fa£fcs 
aheady  publiflied,  he  proceeds  to  the  (election  from  the 
Vedas,  or  Puranas,  or  commentaries,  fundry  texts  and  ex- 
pofitions,  conneded  with  the  immolation  of  the  Hindoo 
widow. 

«  Having  firft  bathed,  the  widow,  drefled  in  two  clean 
garments^  and  holdisg  fome  koia  grafs ,  fips  water  fron  the 


palm  of  her  hand.  Bearing  in  her  hand  kuTa  and  tUa,  iW« 
looks  towards  the  eaft  or  north  while  the  Brahman  utters 
the  myftic  word  O'm.  (See  O'm.)  Bowing  to  Narayanaf 
ihe  next  declares :  on  this  month,  &c.  (defcribing  the  time) 
I  (naming  herfelf  and  family),  that  I  may  meet  Arundhati 
and  refide  in  Swerga ;  that  the  years  of  my  ftay  may  be  nu- 
merous as  the  hairs  on  the  human  body ;  that  I  may  enjoy 
with  my  hufl>and  the  felicity  of  heaven,  and  fandify  my 
paternal  and  maternal  progenitors,  and  the  anceftry  of  my 
hufl>and'8  family ;  that  lauded  by  the  Upfarafas,  I  may  be 
happy  through  the  reigrns  of  fourteen  Indras ;  that'expia* 
tion  be  made  for  my  hufl>and's  offences,  whether  he  have 
killed  a  Brahman,  broken  the  ties  of  gratitude,  or  murdered 
his  friend,  that  I  afcend  my  hufl)and'8  funeral  pile : — I  call 
on  you,  ye  guardians  of  the  eight  regions  of  the  world, 
fun  and  moon  I  Air,  fire,  aether,  earth  and  water  I  My  own 
foul !  Yama  i  Day,  night,  and  twilight !  And  thou,  coo*' 
fctence,  bear  witndfs  :  I  follow  my  huiband's  corpfe  on  the 
funeral  pile." 

This  declaration  is  called  Sankalpa.  Of  the  mytholog^<* 
cal  perfons,  &c.  mentioned  in  it,  fome  account  will  be  found 
under  our  articles  Sweroa,  Upsara,  and  Yama.  Sane* 
tifying  her  own  and  her  hufl>and'6  anceftors  is  done  ufually 
by  the  ceremony  called  ^riu/Aa;  fee  that  article.  Arundhatt 
was  the  vrife  of'^the  fage  Vafiflita. 

The  ritual  quoted  above  is  of  the  firft  authority.  It 
fliews  that  there  are  different  forms  and  ceremonies  obferved 
on  this  occaiion.  The  widow  is  made  to  fay  ihefoiiowi  her 
hufl>and's  corpfe;  and  the  following  text  points  out  the 
method.  **  When  the  corpfe  is  about  to  be  confumed  in 
the  Sahotaja,  the  faithful  wife,  who  ftood  without,  ruflies 
on  the  fire.''  The  Sahotaja  is  faid  to  mean  the  cabin  of 
ftraw  or  leaves,  that  is  ufually  ereAed  over  and  round  th^ 
pile,  in  which  the  bring  and  the  dead  are  placed ;  but  it 
would  feem  rather  to  defcribe  the  /«/  ufed  in  another  defcrip- 
tion  of  Sati.  On  this  occafion,  a  pit  about  ten  feet  long,  fix 
feet  deep,  and  nearly  as  wide,  is  filled  with  flames,  before 
which  a  cloth  is  loofely  fufpended.  The  body  is  placed  ia 
the  pit,  and  the  vi^m  throws  herfelf  headlong  againft  the 
cloth  and  into  the  pit.  This  is  by  no  means  To  common  a 
procefs  as  afcendin?  the  pile,  and  the  gradual  coofumption 
of  the  dead  and  living. 

In  the  latter  mode,  having  repeated  the  Sankalpa,  flie 
walks  thrice  round  the  pile :  and  the  Brahman  utters  the 
following  texts,  called  Mantra,  from  the  Rigveda,  and  a 
Purana.     See  Mantra,  Veda,  and  Purana. 

**  O'm  !  Let  thefe  women,  not  to  be  widowed,  good 
wives,  adorned  with  colly rium,  confign  themfelves  to  the 
fire.  Immortal,  not  childlefs,  nor  hufbandlefs,  excellent ; 
kt  them  pafs  into  the  fire,  whofe  original  element  is 
v^ater." 

<<  O'm  !  Let  thefe  wives,  pure,  beautiful,  commit  thenu 
felves  to  the  fire  with  their  hufl>and'8  corpfe." 

It  is  faid  in  the  Sankalpa  above  quoted,  that  *<  though  her 
hufl)and  had  killed  a  Brahman,  the  Sati  expiates  his  crime :" 
but  fome  commentators  are  at  the  pains  to  fliew  that  this  ex- 
piation muft  refer  to  a  crime  committed  in  a  former  exiit- 
ence,  for  funeral  rites  are  refufed  to  the  murderer  of  a 
Brahman  ;  and  although,  in  fome  other  texts  of  facred 
books,  expiations  for  this  heinous  fin  are  mentioned,  the  com*- 
meiUators  fo  modify  them,  as  to  deprive  them  of  any  author 
rity  obnoxious  to  tneir  Brahmanicai  fan6lity  of  chara6ler. 

Although  it  is  doubtlefs  held  to  be  the  duty  of  a  widow 
to  devote  herfelf,  flie  has  the  alternative,  **  on  the  death  of 
her  hvfband,  to  live  as  Brahmachari,  or  commit  herfelf  to  the 
flames."  The  aufterity  of  Brahmachari  confifts  in  chaftity, 
and  ia  divers  ate  of  piety  nnd  mortification :  fuch  as  ufiag^  im 
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Ofnaoients  in  her  drth,  or  coftly  implements  at  meals ;  eating 
only  once  a  day,  and  then  only  of  nmple  food ;  not  fleeping 
on  a  bed,  &c.  The  ads  of  piety  comprife  an  increafe  in 
the  ufual  duties  of  alms,  ablution,  and  pilgrimage,  and  fre- 
quent ufe  of  the  name  of  God  in  prayer. 
-  After  undertaking  the  duties  of  a  Sati,  that  is*  perfe- 
Tering  in  her  determination,  for  the  firit  declaration  is  not 
binding,  fhould  the  widow  recede,  (he  incurs  the  penalties  of 
defilement.  ««  If  the  woman,"  fays  the  text,  "  regretting 
life,  recede  from  the  pile,  fhe  is  defiled  ;  but  may  be  purified 
by  obferving  the  fall  called  Prajapatya."  This  is  a  fevcre 
penance :  it  extends  to  twelve  days :  a  fpare  meal  once  in 
each  day  on  the  firft  three ;  one  in  each  night  of  the  next 
three ;  on  the  fucceeding  three  nothing  may  be  eaten  but 
what  18  (^7en  unfolicited  ;  the  laft  three  are  a  rigid  faft. 

We  have  before  obferved,  that  in-fome  cafes  fuicide  is 
allowed.  Generally,  it  is  certainly  difcouraged  and  for- 
bidden. The  Hindoo  legiflators  have  doubtlefs  (hewn  them- 
felves  difpofed  to  encourage  the  facrifice  of  Sati :  it  is  de- 
clared not  to  be  fuicide.  The  obfequies  called  Sradha,  are 
forbidden  for  common  futcides :  but  the  Regveda  exprefsly 
declares,  that  ''  the  loyal  wife  who  bums  herfelf,  fhall  not 
be  deemed  a  fuicide.  When  a  mourning  of  three  days  hath 
been  completed,  the  Sradha  is  to  be  performed.'^  (See 
Sradha  and  Suicide.)  It  may  be  noticed  here,  that  the  pe- 
riod of  mourning  is  different  in  different  tribes  :  its  flibrtnefs 
is  honourable,  the  longed  mourning  being  for  the  loweft 
tribe. 

In  certain  circumftances  the  widow  is  difqualified  for  this 
a^  of  a  Sati.  **  She,"  fays  the  legiflator  Vrihafpati,  *<  who 
has  an  infant  child,  or  is  pregnant,  or  whofe  pregnancy  is 
doubtful,  or  who  is  unclean,  may  not,  O  princefs,  afcend 
the  funeral  pile.  So  faid  Nareda  to  the  mother  of  Sagara." 
(See  Narbda,  Sagara,  and  Vrimaspati.)  The  mother 
of  an  infant  (hall  not  relinquiih  the  care  of  her  child  to 
afcend  the  pile ;  but  (he  may,  if  the  care  of  her  child  can 
be  otherwife  fecured.  Uncleannefs  alludes  to  periodical 
caufes,  or  to  certain  purifications  after  child-birth.  It  has 
been  erroneoufly  afierted,  that  a  widow^  pregnant  at  the 
time  of  her  hu(band'8  death,  may  bum  herfelf  after  de- 
livery. This  is  pointedly  contradi&ed  by  Hindoo  autho- 
rities, as  well  as  by  the  general  maxim,  **  what  was  unlaw- 
ful or  prevented  in  its  feafon,  may  not  afterwards  be  re- 
fumed." 

In  the  event  of  a  Brahman  dying  in  a  dillant  country,  his 
widow  is  forbidden  to  burn  lierfelf :  but  with  other  tribes 
this  proof  of  fidelity  is  not  precluded  by  the  remote  deceafe 
of  the  hu(band.  if  he  die  within  a  day's  journey,  and  the 
widow  defire  to  die  on  his  pile,  the  corpfe  is  to  be  kept  till 
her  arrival.  Many  other  contingencies  are  noticed  and  pro- 
vided for  by  the  commentator;  but  it  were  fuperfluous  to 
purfue  them  through  all  their  frivolous  diltinftions,  and 
laborious  illuftrations  on  latent  difficulties. 

All  the  ceremonies  effential  to  this  awful  rite  are  included 
in  Mr.  Colebrooke's  very  curious  paper  ;  and  we  have  in  this 
article  given  mod  of  them.  But  many  pra6lice8  have  been 
introduced,  unfan£tioned  by  any  ritual.  A  widow  who  de- 
clares her  refolution  of  burning  herfelf  is  expe6ted  and  re- 
quired to  prove  her  fortitude :  and.it  ii:  confidently  faid,  that 
one  who  (hould  recede  after  the  commencement  of  the  cere- 
mony, would  be  compelled  by  her  relations  to  complete  the 
facrifice.  This  may  explain  circumdances  defcribed  by 
fome  who  have  witneffed  the  melancholy  fcene. 

Other  ceremonies  noticed  in  fuch  delcriptions  are  dire6ied 
in  feveral  rituals.  The  following  is  a  tranflation  from  a  work 
of  authority,  comprifing  feveral  particulars  of  thofe  cere- 

nooiea :  ^*  Adorned  witn  all  her  jewels^  decked  with  mimum 
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and  other  cudomary  ornaments,  with  the  box  of  minjunriii 
her  hand,  having  made  puja  or  adoration  to  the  gods,  thn 
reflecting,  that  *  this  life  is  nought  (  my  lord  aod  mafter 
to  me  was  all,'  (he  walks  round  the  burning  pile:  11k 
bedows  jeweb  on  the  Brahmans,  comforts  her  relations,  ud 
(hews  her  friends  the  attentions  of  civility — ^while  calliiv 
the  fun  and  elements  to  witnefs,  (he  didributes  nuniumtt 
pleafure  ;  and  having  repeated  the  fankalpa,  proceeds  iots 
the  flames  :  there  embracing  the  corpfe,  (he  abandons  her- 
felf to  the  fire,  calling  Satyal  Satjal  Satyai*' 

This  differs  in  the  material  point  from  the  conunoa 
ufage  at  Poona,  where  it  is  reafonably  beheved  that  this 
fpeSacle  is  witneffed  oftener  than  at  any  other  city  or 
place  in  India.  At  that  capital  the  corpfe,  after  pmiii- 
cation  in  the  river,  is  placed  on  the  pile,  over  and  roond 
which  a  cabin  or  hut  of  draw  is  ere6ked.  This  the  widow 
enters ;  and  after  divers  ceremdnies,  as  before  noticed,  ii 
furnifhed  with  lighted  wicks.  The  fides  of  the  combuf- 
tible  hut  are  within  her  reach,  and  (he  is  fuppofed  to 
apply  the  fire.  It  ii  alfo  applied  externally ;  and  the  by^ 
danders  throw  on  butter,  wood,  draw,  refinous  gums,  &c, 
according  to  the  circumdances  of  the  parties.  For  thii 
they  are  taught  that  they  acquire  great  merit,  exoeediDg, 
in  their  hyperbolical  dyle,  ten  millions  fold  the  merit  oi 
an  Afwamedha,  which  is  the  facrifice  of  a  horfe,  or 
of  any  other  great  offering.  ,  On  thefe  occafioni,  wind 
and  other  indruments  drown  notes  that  might  be  vaftiy 
more  horrible.  The  merit  of  participation  is  extended  to 
thofe  who  join  the  procefiion  finom  the  houfe  of  the  dr* 
ceafed  ;  for  every  itep  they  are  ridiculoufly  promifed,  ewi 
by  grave  authors,  indulgences  as  for  an  Afwamedha.  Thefe 
promifes  afford  additional  grounds  for  the  inference,  thattk 
martyrs  of  this  horrid  fuperdition  have  never  been  numeroas. 
It  is  certain,  and  we  are  confirmed  in  our  affurance  byMn 
Colebrooke's  authority,  that  the  facrifice  is  no«r  rare :  oa 
this  point  he  i^eafonably  appeals  to  the  fadi  of  feir  of  the 
numerous  Britilh  refidents  having  witnefled  or  known  of 
its  occurrence.  Had  they  ever  been  frequent,  faperfth 
tion  would  hardly  have  promifed  its  indulgences  to  fpe^ 
tators. 

SUTTIKO,  or  Settiko,  in  Geegrapby^  a  town  of 
Africa,  in  the  kingdom  of  Woolly. 

SUTTLE  Weight,  in  Cwnmerce^  the  weight  fo  olW 
when  trett  is  allowed.     See  Trett. 

SUTTON,  in  Geography^  a  townfhip  of  America,  ia 
the  date  of  New  Hampfhire,  and  county  of  HilUbonmgh) 
fird  called  Perry  down,  incorporated  in  1784,  and  co^ 
taining  1328  inhabitants. — Alfo,  a  town(hip  in  Woroeiff 
county,  Maffachufetts,  46  miles  W.S.W.  of  Boftoo,» 
corporated  in  1718,  and  containing  2660  inhabitaott 
The  cavern  called  "  Purgatory"  is  a  natural  curiofityi 
fituated  in  the  fouth-eadern  part  of  the  town.  Is  tw 
townftiip  are  feveral  mills  and  manufa6kone«  of  papc'' 
pot-a(h,  nails,  &c. 

Sutton'/  Quadrant.     See  Quadrant. 

SUTTONCOLDFIELD,  in  Gtogra^,  a  tws 
fituated  in  the  divifion  of  Birmingham,  hundn;d  oi  Hen* 
lingford,  and  county  of  Warwick,  England,  (lands  sor 
the  north-wed  border  of  the  county,  adjoining  Siaftw- 
(hire,  and  \%  placed  upon  a  bleak  and  barren  foil  Is  ut 
time  of  Henry  I.,  the  lordthip  of  Sutton  was  prefifsW 
to  Roger,  earl  of  Warwick,  wi*h  a  yearly  rent  referwo 
to  the  crown  :  in  the  reign  of  Edward  I«,  a  fucceedng 
earl  obtained  the  grant  of  a  fair  and  market.  In  ^ 
time  of  Henry  VII.  thefe  were  forfaken,  and  the  to«B 
nearly  deferted ;  when  John  Vefey,  bilhop  of  Eieter,  ^ 
io  Henry  VIII.'s  time  had  acquired  affluence,  P*^*^ 
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Ibr  Satton  a  charter  of  incorporatioo»  ereAed  a  liioot-haU 
and  market'place^  founded  and  endowed  a  free-fchool,  and 
by  other  benefadions  greatly  improved  the  town  and 
church  of  his  birth*place*  Sutton-Coldfield  contains  many  ' 
refpedable  houfes ;  and  its  church,  confifting  of  a  nave,  chan* 
cely  and  two  fide-aides,  was  built  by  bifliop  Vefey,  in  the 
latter  part  of  the  reign  of  Henry  VIII.  The  nave,  how- 
ever, was  taken  down  and  rebuilt  in  its  prefent  form  about 
the  middle  of  laft  century.  Sutton*Coldfield  has  a  fepa- 
rate  jurifdidion,  and  its  municipal  government  confifts  of 
a  warden,  twenty-four  aiiiftants,  a  town-clerk,  fteward, 
and  other  officers :  the  warden  for  the  time  beini^  is  alfo  the 
coroner.  The  grammar-fchool,  founded  by  bifliop  Vefey, 
is  conduced  by  truftees ;  but  the  gift  ot  the  mafterfliip 
is  in  the  corporation.  The  prefent  fchooUhoufe  was  built 
in  1728. 

Sutton  is  endowed  with  a  weekly  market  on  Monday,  and 
two  annual  fairs.  Its  population,  in  181 1,  amounted  to 
2959  inhabitants,  with  619  houfes.  The  Coldfield,  from 
which  this  place  derives  its  name,  lies  to  the  weit  of  the 
town  ;  it  is  a  bleak  and  cheerlefs  trad,  fuppofed  to  contain 
15,000  acres,  part  of  which  is  in  the  county  of  Stafford. 
Sutton  park  lies  to  the  north-wett  of  the  town,  and  confiils 
of  3500  acres,  which  were  once  granted  by  bifliop  Vefey, 
as  a  common  pafturage  for  the  poor  of  the  town. — Beauties 
of  England  and  Wales,  vol.  xv.  Warwickftiire,  by  J.  N. 
Brewer.  Antiquities  of  Warwickfliire,  by  fir  William 
Dnprdale,  folio. 

SUTURE*  in  jinaiomy^  the  peculiar  connection  by 
which  the  bones  of  the  head  are  joined  together.     See  Cra- 
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Suture,  in  Surgery^  is  a  term  employed  to  exprefs  the 
method  of  bringing  the  edges  of  a  wound  together  by  means 
of  a  needle  and  ligature.  Formerly,  the  common  plan  of 
dreffing  wounds  with  fticking*plafler  received  the  appel- 
lation of  the  dry  future,  while  the  real  futures  were  diftin- 
guiflied  by  the  epithet  of  Uoody,  Of  the  numerous  kinds 
of  futures  pradtifed  by  old  furgeons,  there  are  now  only  four 
ever  employed.  Thefe  are  tie  Interrupted^  the  qtnlled^  and 
the  iw'yied  futures,  with  another  one,  named  gqfiroraphe. 
For  an  account  of  the  twifted  future,  fee  Hare-lip  ;  and 
for  that  of  the  future  named  gaftroraphe,  fee  the  article 

Ga8TRORAPHE. 

With  regard  to  the  interntpted  future,  it  is  that  which  is  by 
far  the  more  frequently  made  ufe  of.  The  curvature  of  the 
needle  employed  fliould  form  the  Tegment  of  a  regular  circle. 
When  the  needle  is  fo  fliaped  as  to  be  curved  towards  its 
point,  and  ftraight  towards  its  eye,  it  is  obvious  that  it  is  not 
•dvantageoufly  conftruded  for  pafling  through  parts  with  fa- 
cility. It  fliould  be  double-edged  to  the  extent  of  one-third 
of  its  length  from  the  point,  and  its  broadeft  part  fliould  be 
ibmewhat  broader  than  the  ligature,  in  order  that  the  latter 
may  traverfe  the  wound  with  the  utmoft  eafe. 

In  the  cafe  of  a  recent  wound,  when  the  bleeding  hat 
been  fupprefled,  and  all  extraneous  fubftances  have  been  re- 
moved, the  furgton  is  Co  place  the  limb  or  part  in  fuch  a 
pofture,  as  fliail  enable  him  to  bring  the  edges  of  the  in- 
jury eafily  into  conta£^  with  each  other.  If  adhefive  plafter 
be  deemed  infufficient  of  itfelf  to  maintain  the  part  in  this 
ftate,  and  a  future  be  confidered  proper,  the  needle,  armed 
with  a  ligature,  is  then  to  be  introduced  into  the  right  lip  of 
the  wound,  at  a  fmall  diiUnce  from  its  edge,  and  is  to 
be  dirc^d  acrofs  'the  bottom  of  the  wound,  fo  as  to 
come  through  the  left  lip,  from  within  outward.  The 
aeedle  is  now  to  be  cut  off,  and  the  ligature  tied  in  a 
bow.  As  many  futures  of  this  kind  are  to  be  made  as 
4he  length  of  tiie  wound  may  require  $  bat  they  fliould 


S  U  T 

always  be  at  leaft  an  inch  from  each  other.  Strips  of  ad» 
hefive  pbfter,  dreflings,  and  a  bandage,  are  at*  the  fame 
time  ufually  applied. 

The  quilkd  future  is  fo  called  from  a  quill  being  formerly 
ufed  in  making  it.  This  method  of  unitinz  wounds  has 
been  occafionally  pra6Ufed  when  the  mufcfes  have  been 
deeply  wounded,  and  it  was  preferred,  on  the  fuppofition 
that  it  produces  a  more  perfe^  fupport  of  every  part  of  a 
wound  than  is  done  by  the  interrupted  future.  The  fame 
kind  of  needle  is  ufed  as  for  this  lalt  future  ;  but  it  muft  be 
armed  with  a  double  ligature.  When  the  double  ligatures 
have  been  introduced  through  the  lips  of  the  wound,  at  as 
many  places  as  the  length  of  the  wound  may  require,  their 
ends  are  to  be  feparated,  and  then  tied  in  a  bow,  over  a 
piece  of  bougie,  or  quill,  or  any  fiinilar  thing,  placed  along 
each  lip  of  the  wound. 

Dionis  firft  reprobated  the  adoption  of  this  future,  and  it 
is  juftly  rejeded  by  almoft  all  the  moderns,  fo  that  it  is  un- 
neceflary  to  confider  any  of  its  modifications. 

In  the  prefent  fchools  of  forgery,  the  ufe  of  futures  is  not 
recommended  as  it  was  in  former  times.  It  is  now  known, 
that  by  the  combined  operation  of  pofition,  adhefive  plafter, 
and  a  bandage,  almoft  all  wounds  are  capable  01  being 
united  as  expeditioufly  and  well  as  they  could  be,  were  futures 
to  be  employed.  Therefore,  were  it  only  to  avoid  fuper- 
fluous  pain,  we  ought  to  reprobate  the  pra6iice  in  general. 
Did  futures  only  create  a  little  additional  pain,  and  no  other 
evil,  ikill  their  employment  would  be  juilifiable,  if  they 
really  pofleffed  the  p<iwer  of  rendering  union  by  the  firft 
intention  a  matter  of  greater  certainty  m  only  a  limited  pro- 
portion  of  cafes  to  which  they  are  applied.  In  the  cure  of 
the  hare-lip,  and  a  few  wounds  of  the  face,  and,  perhaps,  in 
the  treatment  of  large  wounds  penetrating  the  abdomen,  we 
mult  admit  their  utility.  In  wounds  of  the  lips,,  the  incef- 
fant  and  unavoidable  motion  of  thefe  parts,  and  in  thofe  of 
the  abdomen,  the  di  dent  ion  arifing  from  the  vifcera,  and  the 
danger  of  their  being  protruded,  are  reafons  which  explain 
the  advantage  of  futures  in  thefe  particular  inftances.  But, 
in  general,  the  promotion  of  union  by  the  firit  intention 
cannot  be  fet  forth  as  a  valid  argument  in  favour  of  futures 
being  commonly  ufed.  Inflammation,  above  a  very  mode- 
rate pitch,  always  deftroys  every  profpe6t  of  this  nature,  and 
occafions  the  fecretion  of  pus,  inftead  of  the  exudation  of 
coagulating  lymph.  Sutures  have  fallen  into  difrepute,  prin- 
cipally becaufe  they  tend  to  increafe  inflammation.  Tke 
new  wounds  which  they  make  ;  their  irritation  as  extraneous 
bodies  ;  the  forcible  manner  in  which  they  drag  the  living 
parts  together  ;  and  their  incapacity,  in  general,  to  accom* 
plifli  any  ufeful  purpofe  which  pofition,  adhefive  plalier, 
and  bandages  cannot  efie£t,  are  ftrong  motives  for  repro- 
bating jtheir  being  commonly  ufed.  In  hdt  it  often  happens, 
when  futures  are  pradifed,  that  confiderable  inflammation  of 
the  wound  is  the  confequence,  and  its  fwolien  edges  evince 
marks  of  fuppuration,  unlefs  foon  relieved  from  the  irritation 
of  the  ligatures.  In  this  cafe,  if  the  furgeon  be  fagaciout 
enough  to  cut  the  ligatures  and  remove  them  in  time,  fup* 
puration  may  ilill  be  frequently  avoided.  Extenfive  eryfi- 
pelatous  rednefs,  furrounding  wounds,  will  often  be  found 
to  originate  from  the  irritation  of  futures. 

M.  Pibrac^s  remarks  on  this  fubjed  are  highly  worthy  of 
univerfal  confideration.  After  relating  many  conrindng 
fads,  he  concludes  with  aflcing^  what  pra&ice  the  partizans 
of  futures  would  adopt,  were  they  neceffitated,  as  thev  fire- 
qnently  are,  to  cut  the  ligatures  and  remove  them?  Or, 
were  they  to  find,  as  is  often  the  cafe,  that  the  ligatures  had 
made  their  way  through  the  lips  of  the  wound,  fo  as  to  leave 
them  gaping  ?  They  would  then  never  think  of  ktrodacing 
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»ew  futares ;  but  would  have  recourfe  to  a  bandage  in  order 
to  unite  the  wound.  Sur  1' Abus  des  Sutures,  in  Mem.  de 
PAcad.  de  Chirurgie,  torn.  iti.  410. 

They  who  aflerty  that  the  good  efFe^  of  futures  is,  in 
many  cafes,  fupported  upon  the  folid  bafis  of  experience, 
ought  at  leaft  to  make  it  appear  probable,  that  the  fame  efFe6i 
could  not  be  produced  by  the  combined  operation  of  a  proper 
pofture,  adhefive  plaiter,  and  the  preffure  of  bandages. 

Whoever  wifhes  to  inveftigate  this  fubjed  further,  (hould 
perufe  the  obfervations  of  M.  Louis  on  the  fir  ft  principle  of 
the  art  of  uniting  wounds.  (  Mem.  de  1' Acad,  de  Chirurgie, 
torn,  liu  p.  118.  edit.  i2mo.)  '  This  eminent  French  iur- 

feon,  fo  diftinguifhed  in  his  profeflion,  proved,  that  even  the 
are4ip  could  be  united  very  well  without  the  a&ftance  of  a 
future.  Cooper't  Firft  Lines  of  the  Practice  of  Surgery, 
edit.  3. 

SUVART,  in  Geography 9  a  river  of  Darien,  which  runs 
into  the  Spanilh  Main,  N.  lat.  8^  57'.     W.  long,  jf  50^. 

SUUNPOUR,  a  town  of  Bengal;  25  miles  E.S.E. 
of  Doefa.     N.  lat.  22°  53'.     E.  long.  85°  26^. 

SUVULPOUR;  a  town  of  Bengal ;  38  miles  N.N.E. 
of  Ramgur. 

SUwAIDA,  a  town  of  Arabia,  in  the  province  of 
Hedsjas ;  30  miles  N.  of  Medina. 

SUWAROF  RYMNIKSKI,  Alexander,  Countf  in 
Siograpbjy  a  diftioguiflied  Ruffian  commander,  defcended  from 
a  Swedifh  family,  was  bora  iu  1730,  and  defignedbyhis  father 
for  the  profeffion  of  the  law ;  but  he  preferred  a  military  life. 
He  began  his  career  as  a  private  foldier,  and  rofe  through 
the  fubordinate  ranks  to  that  of  brevet  commiffion  of  lieu« 
tenant,  with  which  he  quelled  the  military  guards  in  1754 ; 
and  in  the  courfe  of  his  advancement  he  obtained  the 
command  of  Memel,  with  the  rank  of  lieutenant-colonel. 
Having  ferved  hiafirft  campaign  in  1759  againfi  the  king 
of  Pruflia,  and  having  diilinguifhed  himfelf  on  various  oc- 
cafions,  he  came  to  Peter(burg  in  1762,  with  a  recommend* 
ation  from  count  Patin  to  the  emprefs  Catharine,  who  pre* 
fented  him  with  a  colonel's  commiffion.  In  1768  he  gained 
confiderable  advantages  againft  the  Polifh  confederates,  and 
was  recompenfed,  in  1770,  with  the  rank  of  major-general. 
In  this  year  alfo  he  was  honoured  by  the  emprefs  with  the 
order  of  St.  Alexander,  and  after  the  partition  of  Poland, 
received  at  Peteriburg  with  every  mark  of  diftin£^ion« 
In  the  Turkifti  war  of  177a  he  had  many  opportunities,  of 
which  he  availed  himfelf,  for  gaining  reputation ;  and  on 
the  conclufion  of  the  peace  with  the  Turks,  he  was  em- 
ployed to  check  the  rebellion  of  Puiratchef  in  the  interior 
of  Ruffia ;  and  in  1 783  he  compelled  the  Tartars  to  take 
an  oath  of  allegiance  to  the  emprefs,  who  then  fent  him  the 
crofs  of  Wolodomir,  and  nominated  him  general  in  chief. 
Upon  the  renewal  of  the  war  with  Turkey  in  1787,  he 
diitinguifhed  himfelf  in  the  defence  of  Kinburn,  and  at  the 
fiege  of  Oczakof ;  and  he  relieved  the  prince  of  Saxe- 
Cobour^,  when  he  was  furrounded  by  the  Turks,  after  the 
▼i^ory  in  which  he  participated  with  him  at  Fockzani; 
and  brought  on  the  great  battle  againit  100,000  of  the 
Turkiih  troops  near  the  river  Rymnik,  in  September  1789, 
which  terminated  in  a  complete  vt^ory  to  the  combined 
armies,  and  obtained  for  Suwarof  the  title  of  '<  Rym* 
nikiki,''  and  fplendid  prefents  both  finom  his  own  fovereign 
and  the  emperor.  To  him  was  committed,  by  Polemkin, 
the  enterprae  againft  the  ftrong  fortrefs  of  Ifmail ;  when 
he  promifed  to  the  vigors,  upon  ordering  of  an  affauh*  the 
plunder  of  the  place,  and  direfied  (as  it  is  iaid)  that  no 
quarter  (hould  be  given.  This  was  one  of  the  moft  fan- 
guinary  anions  upon  record.  When  the  Ruffians,  after 
being  twice  repuUed  with  great  loft^  Ccaled  the  ramparts  amd 


burft  into  the  fortrefs,  a  horrible  maflacre  eixfued,  33,000 
Turks  were  killed  or  defperately  wounded,  and  aWt 
10,000  were  made  prif oners  after  the  carnage.  Some  per* 
fons  have  preferred  ag^inii  the  general  the  charge  of  cruelty 
on  this  occaiion ;  but  whether  or  not  be  could  reftrain  1 
body  of  vi^orious  foldiers,  exafperated  by  the  refiftaoce  of 
the  beiieged,  he  a^ed  a  very  difinterefted  part  refpeding  the 
booty,  not  referring  for  himfelf  fo  mucn  as  a  fingle  horft, 
After  the  peace  of  1791,  which  furrendered  Oczakof  to 
the  Ruffians,  Suwarof  received  an  accumulation  of  M 
honours,  and  was  appointed  commander  of  all  the  troopi 
Rationed  in  that  part  of  the  Ruffian  empire,  fixing  hiiheid. 

Quarters  at  Cherfou,  where  he  remained  nearly  two  yean. 
le  was  employed  afterwards  in  the  difgracefm  bufineft  ef 
extinguifhing  the  liberty  of  Poland,  and  gained  ieveral  ?i& 
tories  over  the  patriots.  In  1794  he  laid  fiege  to  Ptcn,a 
fortified  fuburb  of  Warfaw,  and  carried  it  by  afiaolt,  witb  a 
carnage  little  inferior  to  that  of  Ifmail.  On  this  ocafioo 
new  honours  and  rewards  were  beftowcd  upon  him  by  fail 
own  fovereign,  and  the  two  other  (harers  of  Poland,  and  he 
remained  two  years  at  Warfaw  for  the  difaftroas  porpoic 
of  fecuring  the  fervitude  of  that  ill-fated  country. 

When  the  emperor  Paul  joined  the  confederacy  agdnft 
France  in  1799*  Suwarof  was  appointed  to  command  tk 
troops  that  co-operated  with  the  Imperialifts  in  Italy.  lo 
the  campaign  during  which  he  commanded  the  combised 
army  of  Ruffians  and  Auftrians,  the  French  loft  all  the  pri^ 
cipal  towns  in  the  north  of  Italy,  and  fuftained  a  defeitiB 
the  bloody  battle  of  Novi.  After  that  event  Sumnf 
croffed  the  Alps,  and  marching  into  Switserland,  droie  tk 
French  from  mount  St.  Gotnard.  On  the  defeat  of  id* 
other  body  of  Ruffians,  under  general  Korzakof,  by  tbSm^ 
Suwarof,  who  was  oppofed  by  Moreau,  was  ebl^to 
retreat  towards  the  lake  of  Conftance.  The  uti|iRi 
which  he  endured  on  this  occafion  brought  on  an  ilioe&i 
and  h^  was  ordered  to  return  to  Peteriburg.  The  rdoc* 
tance  which  he  manifefted  in  complying  vrith  tfaefe  onkn 
offended  his  capricious  mafter;  and  they  wcfe  foQovtd 
with  a  more  pofitive  commuid  to  the  fame  purport  hf 
which  he  was  fenfibly  mortified.  At  length,  however,  k 
reached  Peteriburg,  where  he  found  himfelf  (lighted.  He 
foon  afterwards  fell  into  a  ftate  of  cloldiflinefii,  and  died 
on  the  18th  of  May,  1800,  at  the  age  of  70.  Paulnw* 
felled  his  refentoient,  by  refufing  to  his  remains  the  ordioarr 
military  honours,  and  even  deprived  his  only  fon  of  his  nu 
of  major-general.  The  emperor  Alexander,  however,  R^ 
paired  this  injuftice,  by  ereS^g  his  ftatue  in  the  ifflpov 
gardens. 

Suwarof  was  hardy  in  his  conftitution  and  in  hii  nodi 
'  of  living ;  accuftommg  himfelf,  through  all  the  gradatMSi 
of  his  military  advancement,  to  fleep  on  the  ground  vpoo 
hay,  with  a  ffight  covering,  and  contenting  himfelf  with  the 
common  foldier's  fare.  In  vrinter  and  fummer  he  rofe  t 
4  o'clock:  he  frequently  ufed  the  bath;  and  by  his  tefli* 
perance  and  ad^irity  preferved  the  fire  of  youth  to  10  >"» 
vanced  age.  According  to  his  mode  he  was  pioot  i>d 
devout,  pun&ually  perfonning  the  offices  of  religioDi  tfd 
on  Sundays  and  feftivals  reading  ledures  en  rdigious  ^ 
jeds  to  his  attendants.  He  never  gave  the  fi^al  of  bittK 
without  making  the  (ign  of  a  crofs»  and  kiffing  a  ^ 
image  of  St.  Nicholas,  which  he  always  carried  vnth  v8^ 
We  may  hence  infer  that  his  religion  approached  wf 
nearly  to  fuperftition.  In  his  purpofes  he  was  inflexm 
itridily  true  to  his  word,  and  of  incorruptible  probitjr*^ 
his  fpeech  and  writing  his  ftyle  was  laconic,  intermixed  wv 
ludicrous  expreffions,  and  even  in  his  difpaUches  and  oiderti 
with  doggrel  verfes.  He  was  well  acqaaiated  with  oodot 
'  laDgwajp* 
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languacrety  bot  decliaed  political  or  diplomatic  correfpond* 
ence»  alleging,  that  a  pen  did  not  fuit  the  hand  of  a  foldier. 
Hif  coarfe  manner,  dlfregard  of  luxury,  and  contempt  of 
danger*  rendered  him  the  darling  of  his  foidiers,  while  his 
principal  offices  were  his  fecret  enemies,  on  account  of  the 
ftrid  duty  he  exacted,  and  the  privations  to  which  he  fub- 
jeded  them.  It  was  one  of  his  military  matims,  that  a^ 
general  ihould  be  always  in  the  front  of  his  army.  **  In 
courage,  enterprize,  and  rapidity,"  fays  one  of  his  biogra* 
phers,  *<  he  had  no  fuperior ;  but  the  critics  in  the  art  of 
war  have  cenfured  him  for  want  of  depth  in  his  combinations 
and  ikill  in  his  manoeuvres,  as  well  as  for  violating  huma- 
nity in  his  vi£lorieB«"  Coxe's  Travels  in  Rulfia.  Gen. 
Biog* 

SUYA,  in  Geography^  a  town  of  South  America,  in  the 
province  of  Quito ;  12  miles  S.£.  of  Guayaquil. 

SUYAHILA,  a  town  of  Africa ;  65  miles  S.S.E.  of 
SugulmefTa. 

&UZA,  a  city  of  France,  in  the  department  of  the  Po, 

formerly  capital  of  a  marquifate,  and  province  of  Piedmont, 

iituated  on  the  river  Dora  Riparia,  in  a  valley  to  which  it 

gives  name,  at  the    foot    of  the  Alps,    anciently  called 

«•  Secufium,''  or  «« Segnfram,^'  or  "  Seguflina."    It  was  the 

capital  of  the  kingdom  of  Cottius,  and  the  place  of  his 

nfual  refidenoe.     The  poiTeifion  of  it  has  been  often  con- 

tailed,  and  it  has  fuffered  much  in  paffing  from  the  pof- 

ie£Bon  of  different  fucceiGve  conquerors  and  proprietors* 

The  Goths,   Lombards,   and  Saracens,  have  fucceffively 

pKindered  this  place  ;  but  it  fuflfered  moil  from  the  capture 

of  Frederic  Barbaroffa,  who,  in  pafling  from  Germany  into 

Italy,  deiiroyed  it  to  its  fbundaUon,  and  reduced  it  to  aihes. 

It  aneiently  give  the  title  of  marquis  to  the  defcendants  of 

Cbariema^e,  and  was  transferred  to  the  dukes  of  Savoj 

by  a  marriage  with  Adelaide,  the  only  daughter  of  the  Ian 

narquis.     It  is  now  fmall  and  poor,  with  fingle  walls,  and 

defended  by  a  citadel  with  a  ftrong  garrifon.     It  contains 

three  parifh  churches,  and  feveral  religious  houfes.     In  its 

▼idnity  is  a  triumphal  arch,  eroded  to  the  honour    of 

Auguftus.     Suza  has  of  bte  experienced  the  riciffitudes 

occafioned  by  the  French   revolution  in  the  province  of 

Piedmont  %    aj  miles  N.N. W.  of  Turin.     N.  lat.  45®  8'. 

£.  long.  7^  10'.     The  marquifate  of  this  name  is  about 

30  miles  long,  and  10  broad,  watered  by  the  Dora  and  the 
Cinifella.  The  principal  towns  are  the  Suxa,  Giavenna, 
Arigliano,  and  Novalefe. 

SUZABAD,  a  tovm  of  Bengal;  15  miles  N.E.  of 
Rogonatpour. 

SUZAO,  a  town  of  Portugal,  in  the  prorince  of  Beira ; 

31  miles  N.£.  of  Bragan^a  Nova. 

SUZARA,  a  town  of  Italy,  in  the  department  of  the 
Mincio  ;   14  miles  S«  of  Mantua. 

SUZAVIN,  a  town  of  Perfiai  in  the  province  of  Irak  } 
90  miles  £.  of  Hamadan. 

SUZAY,  a  town  of  France,  in  the  department  of  the 
Eure  ;  4  miles  E.N.E.  of  Grand  Andelys. 

SUZDAL,  a  town  of  Rufiia,  in  the  government  of 
Vladimir,  on  the  Nerl,  the  fee  of  a  bifliop.  Peter  I., 
after  divorcing  his  wife,  Eudoxia  Feodorowna,  connned  her 
in  the  convent  of  St.  Baii]  in  this  town  ;  24  miles  N.  N.  fi- 
ef Vlaaimir.     N.  lat.  56®  iff.     E.  long.  40°  44'. 

SUZE,  La,  a  town  of  France,  in  the  department  of  the 
Sarthe,  and  chief  place  of  a  canton,  in  the  diftri£i  of  Le 
Mans;  9  miles  S.W.  of  Le  Mans.  The  place  contains 
1414,  and  the  canton  8907  inhabitants,  on  a  territory  of 
170  kiliometres,  in  13  communes. 

SuzE,  a  rivtr  of  Switzerland,  which  runs  into  the 
iakeof  Bienne,  about  a  mile  below  the  town  of  Bienne. 
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Suz£  la  Rfrnffcf  a  town  of  France,-  in  the  department  of 
the  Dr6me ;  18  miles  S.  of  Montelimart. 

SWAB,  a  fort  of  mop  formed  of  a  large  bunch  of  old 
rope-yarn,  and  ufed  to  clean  the  decks  and  cabins  of  a  (hip. 
Hence 

SWABBER,  the  title  of  an  inferior  ofBcer  on  board  of  a 
roan  of  war,  whofe  office  is  to  take  care  the  (hip  be  kept 
neat  and  clean. 

In  order  to  this,  he  is  to  fee  her  wafhed  well  once  or 
twice  a  week  at  leaft ;  efpecially  about  the  gun^wales  and 
chains. 

He  ought  alfo  to  burn  piteh,  or  fome  fuch  thing,  now- 
and-then  between  decks,  to  prevent  infe^on,  and  to  ac* 
quaint  the  captain  with  fuch  of  the  men  as  are  nafty  and 
offenfive. 

SWABENITZ,  in  Get^aphy^  a  town  of  Moravia,  in 
the  circle  of  Olmutz  ;   17  miles  S.  of  Olmutz. 

SWABIA,  or  Suabia,  a  circle  of  Germany,  bounded 
on  the  N.  by  the  palatinate  of  the  Rhine  and  Franconia,  on 
the  E.  by  Bavaria,  on  the  S.  by  Switzerland,  the  lake  of 
Conftaoce,  and  the  Tyrolefe,  and  on  the  W.  by  France, 
from  which   it  is  feparated  by  the   Rhine ;    about    120 
miles  firom  eaft  to  welt,  and  80  from  north  to  fouth.     The 
ancient  county  of  Swabia  was  rather  more  extenfive.     The 
name  is  fuppofed  to  be  derived  from  the  Suevi,  who  firil 
inhabited  the  country  between  the  Wefer  and  the  Oder, 
bot  afterwards  croffed  the  Elbe  to  the  Maine  and  Danube, 
and  ia  the  time  of  Julius  Ccfar'to  the  Neckar  and  the 
Rhine.     In  the  fifth  century,  this  country  was  conquered 
by  the  king  of  the  Franks,  who  ere^ed  it  into  a  dukedom^ 
which  Chanes  the  Great  aboli(hed,  but  Conrad  I.  reftored. 
The  title  became  hereditary  about   the  year    1094;    the 
dukes  of  Swabia  being  at  the  fame  riaae  ddkes  of  Franconia, 
bot  with  very  limited  prerogatives  :   of  thefe  dukes,  many 
of  them  became  kings  of  Germany :  the  dukes  became  ex* 
tin£k  about  the  middle  of  the  13th  century.     Ia  the  middle 
ages,  Swabia  was  divided  into  a  great  namber  of  gm^f  in 
Latin  fagi^  the  names  of  fome  of  which  are  ftiU  in  uie. 
The  ftates  of  Swabia,  at  the  diet,  were  divided  into  five 
branches,  vt%.  \    i.  The  ecclefiaftical  princes  and  abbots ; 
2.  Temporal  princes  and  abbots  ;    9.  Relates ;   4.  Counts 
and  barons ;    and,   c.  Free  imperial  towns.     The  princes 
fummoned  to  the  diet  of  the  circle  were,  the  bifhop  of 
Conftance  and  the  duke  of  Wurtemberg,  but  the  latter  was 
the  fole  diredor.     The  diets  of  the  cirde  were  commonly 
held  at  Uim,  and  ia  time  of  peace  twice  a  year.     Each  of 
the  five  benches  had  its  diredor,  but  widiout  any  peculiar 
privilege  above  the  reft  of  his  order.     The  diredors  of  the 
^^t  benches  iet  their  leals  to  all  the  recelFes,  or  ads  of  the 
circle,  and  other  difpatches.     The  bifhop  of  Conftance  was 
the  perpetual  diredor  of  the  bench  of  ecclefiaftical  princes,  at 
the  duke  of  Wurtemberg  was  of  that  of  the  temporal  princes. 
The  diredors  of  the  benches  of  prelates  and  counts  wer« 
chofen  only  for  life.     Ulm,  indeed,  was  perpetual  diredor 
of  the  bench  of  the  Imperial  towns  ;  but  Augfburg  always 
voted  firlt.     The  chancery  and  record  office  belonging  to 
the  circle  were  kept  at  Stutgardt,  the  refidence  of  the 
diredory  of  Wurtemberg.     In  the  year  1 681,  the  military 
force  of  the  empire,  by  a  decree  of  the  diet,  was  fettled  ia 
time  of  peace  at  40,000  men,  and  the  quota  of  the  circle 
of  Swabia  alone  came  to  1321  horfe,  and  2707  foot ;  and 
in  the  year  1707,  at  the  dirifion  of  the  ^300,000  florins, 
which  '     '  '  '      '  ' 


was 

number  of  troops 

confilted  of  four  regiments  of  infantry,  .each  compofed  of 

twelve  companies,  one  xegimettt  of  dragoons,  and  one  of 

J  cuirafiierst 
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<:uiralHen9  each  confiftioff  of  eight  fqnadront*    The  com-  as  23C0,  occupying  490  houfea.     A  weekly  market  n 

mander  of  the  circle  was  ftyled  general  field-marflial.     With  Saturdays  is  well  luppUed  with  provifioDs;  at  which  tine 

refpe6t  to  religioo»  this  circle  was  reckoned  among  the  is  held  a  great  mart  for  butter,  recently  removed  firom  Dowb. 

mixed  ones.     Under  the  emperor  Frederic  III.  the  circle  ham.     Here  are  alfo  three  annual  fairs.     In  the  year  i^gj, 

of  Swabia   was,   for  the  fake  of  the  peace  of  Germany,  a  crofs  was  ere6ked  on  the  market-hill  by  the  lateeiriof 

divided  into  four  quarters.     The  head  of  the  firft  was  the  Orford.     An  affembly-room  has  been  lately  built  oq  tjit 

duke  of  Wurtemberg,  of  the  fecond  the  mrarggrave  of  weil  fide  of  the  hill. 

Baden,  of  the  third  the  bifhop  of  Conftance  and  the  abbot  About  five  miles  from  SwaiTham  is  Narburgh,  a  isd 

of  Kempton,  and  of  the  fourth  the  bifliop  of  Augfburg.  village,  but  peculiarly  interefting  to  the  antiquary.   Job 

Swabia,  jlttAnanf  was  compofed  of  the  ancient  hereditary  Brame,  in  a  manufcript.hiftory,  quoted  by  Spelman  in  hii 

eftates  of  the  houfe  of  Habfourg,  and  the  remains  which  <'  Icenia,''  fays,  **  this  was  a  Britifh  city  in  the  time  o( 

had  fallen  to   Auitria,  iince  it  has  been  ele6ted  to  the  Uter  Pendragon,  about  the  year  500.''    The  name  is  Suoi, 

empire.     Maximilian  I.  was  the  firft  prince  of  this  houfe  and  the  works  in  the  vicinity  point  out  its  antiquity.  It 

who  took  the  name  of  the  prince  of  Swabia.     It  paid  an-  .  is  fuppofed  a  fmall  Roman  ftation  was  once  eftabliihed  hot 

Dually  more  than  400,000  livres  to  the  military  cheft  of  From  this  place  to  £aftmore-fen,  a  large  fofs  and  nfflpat 

Auitria*     Thefe  eitates  were  compofed  of  Burgau,  Nellen-  extend,  by  which  the  hundred  of  Clackclofe  wai  boundei 

burg,  the  prefedorate  of  Swabia,  Hohenberg,  the  Ortenau^  At  the  head  of  this  fofs  was  a  lofty  fortified  mount,  ciiied 

Brilgau,  and  fome  towns  and  convents.  the  burxh*     In  making  a  garden  near  its  bafe,  in  the  yeit 

SWAD,  in  Agriculture  and  Gardenings  a  provincial  word  1600,  Teveral  human  bones  and  pieces  of  armour  were 

fignifying  a  pod.  Sis  of  peas,  beans,  &c.  difcovered. 

SwADHA,  in  Hindoo  Afy/^o^y,  is  faid  to  be  a  goddefs  In  the  contiguous  parifh  of  Narford,  is  NarfordHiQi 

vjrhofe  adventures  are  very  poetically-  narrated  in  one  of  the  feat  of  Brigg  Fountaine,  efq.  ereAed  by  fir  Anditv 

the  Puranas,  or  facred  romances,  entitled  *<  Brahma- Vaivar-  Fountaine,  knight  of  the  Bath,  who  rendered  biffl£elf  ani 

tika/'     (See  Purana.)     She  was   originally    a  nymph  the  place  confpicuous,  by  cultivating  the  friendihip  of  Pope 

of  Galaka,  the  paradife  of  Kriihna.     Her  celeftial  charms  and  other  literary  charaders.     The  houfe  was  not  only  1 

excited  the  jealoufy  of  Radha,  who  reprefents  the  Grecian  rendezvous  of  living  genius,  but  a  kepofitory  for  worki  o( 

Juno  in  her  caprices,  her  jealoufy,  and  fometimes  in  her  art  and  learning.     At  prefent  it  difplays  a  choice  coUcdioi 

fury ;  while  at  others  fhe  is  all  tendemefs  and  attraAion.  of  pidures,  ancient  painted  earthenware,  and  a  vabible 

Hurled  bv  the  goddefa  from  the  empyrean,  Swadba  was  library.    Among  the  old  china  are  feveral  pieces  pantid 

oonfoled  oy  being  given  in  marriage  to  the  Dii  Manes,  by    Raffaele,  particularly  two  very  large  dftemsoffitf 

She  is  hence  the  goddefs  of  funeral  obfequies ;  conveying  form  and  execution,  meaiuring  three  feet  by  eighteen  indb 

to  the  manes  the  offerings  of  men,  and  rewarding  the  each, — Blomefield's  Hiilory  of  Norfolk,  vol.  vi.    Beiutiei 

latter  for  their  pietv  (o  their  anceftors.  of  England  and  Wales,  Norfolk,  vol.  xi.  by  J«  BrittoBi 

The  word  Swadha  is  farther  ufed  as  a  fort  of  grace  or  F.S.A. 

benedidion,  after  eating  the  food  offered  in  the  ceremony  SWAGLERS,  an  Indian  town  of  Weft  Florida,  oar 

called    Sradha,   in    honour   of  deceafed   anceftors.     (See  the  Apalachicola.     N.  lat.  31°  4.'*     W.  long.  85°. 

Sradha.)     It  feems  to  mean  enough;  and  to  be  applied  SWAHA,  in  Hindoo  Mytbmgyt  is  the  {kktioresergyi 

to  the  food  of  the  manes,  and  of  thofe  who  eat  of  the  ofier-  or  in  more  popular  language,  the  confort,  of  Pavakay  tk 

ings  made  to  them.  (See  Lakshmi.)  The  word  Swadha  is,  god  of  fire. 

however,  of  profound  and   myftical  import,  being  fome«  SWAIN.     See  Boatswain  and  Cockswaiv. 

times  ufed  as  equivalent  to  Maya,  or  illufion.  SWAINE,  in  Geography ^  a  river  of  Pruifian  Lithoiaiii 

S  WAFFHAM,  in  Geography^  a  large  refpedable  market*  which  runs  into  the  Ilmen  i  4  miles  W.  of  MnUchen. 

town  in  the  hundred  of  South  Greenhoe,  and  county  of  SWAINMOTE.     See  Swa'nimote. 

Norfolk,  England,  is  fituated  28  miles  W.  from  Norwich,  SWAINSONA,  in  ^a/a»v,  more  correfkly  SwAissonif 

and  93  N.N.E.  from  London.     The  town  is  extienfive ;  was  fo  named  by  Mr.  Salifbury,  after  the  late  Mr.  l^ 

the  lioufes  being  diftributed  over  a  confiderable  fpace  of  Swainfon,  who  having  derived  confiderable  profit  from  toe 

ground.     Near  the  centre  is  a  large  open  area,  in  which  is  fale  of  a  medicine  called  Velno's  Vegetable  Syrup,  beftovtd 

a  pool  of  water.     The  chief  public  ttru6iure  is  the  parifh  part  of  his  income  in  the  maintenance  of  a  botanic  p^ 

church,  a  fpacious  handfome  edifice,  the  greater  part  of  at  Twickenham,  to  which  his  acquaintances,  it  feems,  «cR 

which    appears  to    have  been   built  about  the  time  of  liberally   admitted.     Still  it  does  not  appear  that  he^ 

Henry  VI.  or  Henry  VII.     Itconfiftsof  a  nave  and  two  entitled  to  the  diftinguifhing  appellation  of  "afccow 

aifles,  with  two  tranfepts  on  the  fouth  fide,  one  to  the  north,  ClifFort,"  nor  that  he  was  a  cultivator  of  botanic  fcieoff. 

and  a   lofty    well-proportioned  tower,   furmounted  with  We  have  always  gladly  concurred  with  Mr.  Salifbury  tf 

enriched  embrafures  and  purfled  pinnacles.     The  nave  is  his  prudent   referve  in  beftowing  fuch  honorary  geo^ 

very  lofty,  and  has  twenty-fix  cleriftory  windows.     Some  names,  as  well  as  in  his  attention  to  claiBcal  V'^^Jif 

of  the  pews  are  cunoufly  carved  ;  and  in  the  library  is  pre-  conltru<iling  others;  and  we  will  always  do  fo,  whue*  vitt- 

ferved  a  fine.mifTal.     Here  are  fome  handfome  monuments,  out  prejudice,  we  are  ready  to  unite  with  any  c^P^ 

among  which  is  an  altar-tomb,  with  aa  effie^y  of  Dr.  John  judge  in  fweeping  away  all  that  are  incorrefl  or  wosaa^ 

Botewright,  a  native  and  re£tor  of  this  parim,  and  chaplain  If  the  prefent  genus  were  to  remain,  Ventenat's  oanv  « 

to  king  Henry  VI.     In  ancient  days,  the  earls  of  Richmond  Loxidsum^  previoufly  printed,  might  be  adopted,  as  bst^ 

had  a  prtfon  in  this  town  ;  and  at  the  prefent  time  here  is  a  expreifive  of  the  ambiguity  of  its  chara&er.    We  00s 

houfe  of  corrediion,  or  bridewell,  which  was  erected  in  the  incline,  however,  to  the  opinion  of  Dr.  Sims,  who  sv> 

41  ft  of  queen  Elizabeth,  for  the  hundreds  of  South  Greenhoe,  that  this  genus,  as  well  as  Suthsrlandia,  (fee  ^"^"^^ 

Weyland,  Grimfhoe,  Shropham,  Giltcrofs,  Freebridge,  and  are  too  nearly  allied  to  Colutea,     The  reader  may  coi^ 

Clackclofe.     Swaflfham  being  an  ancient  demefne  of  the  Salifb.  Parad.  t.  28.     Curt.  Mag.  t.  172$,  t.  792:1" 

crown,  its  inhabitants  enjoy  many  exclufive  privileges.     The  Brown  in  Ait.  Hort.  Kew.  v.  4.  526.     fu  the  latter** 

population  was  returned  to  parliament  in  the  year  18119  find  the  following  .                                                    ^1 
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'  Eff.  Ch.  Calyx  with  five  teeth.  Standard  fpreadinrt 
faurger  than  the  obtufe  keel.  Stigma  terminal.  Style 
bearded  longitsdinaUy  at  the  back;  beardlefs  in  frqnt. 
Lepfnme  turgid,  (not  bladdery). 

The  two  fpecies  figured  in  Curtis's  Magazine,  both 
natives  of  New  South  Wales,  are  the  only  ones  known  in 
our  gardens,  or  hitherto  defcribed.  Mr.  Brown's  fpecific 
chancers  of  thefe,  indicate  that  there  are  others,  which 
want  the  ckllofities,  found  on  their  ftandards ;  a  circumftance 
which  weakens  the  importance  of  fuch  a  diftinftion  between 
CoLUTEA  and  Sutherlandia.     See  thofe  articles. 

SWALE,  Eqfi  and  IVeJt^  in  Geography,  the  £wo  branches 
of  the  Medway  \  the  £ait  Swale  branclies  off  to  the  right, 
and  runs  S.  of  the  idand  of  Sheppey,  and  joins  the  Thames 
below  Sheemefs :  the  Weit  Swale,  or  main  ftream,  proceeds 
due  N.,  and  joins  the  Thametkat  Sheemefs. 

Swale,  a  river  of  England,  in  the  county  of  York, 
which  runs  into  the  Oufe,  near  Boroughbridge* 
Swale,  in  Rural  Economy f  a  term  fignifving  fhade. 
S WALING,  or  SwsALtNO,  a  term  appued  to  the  opera-* 
tion  and  pra^tce  of  drefiing  a  hog  for  bacon,  by  finginr  or 
burning  the  briftly  hairs  off  by  means  of '  ftraw,  or  lome 
other  fimilar  fubitances.  It  is  a  method  often  ufed  in  the 
fouthern  diilrids  of  the  kingdom. 

SWALLOW,  in  Ormtbologf.  (See  Hirundo.)  For 
an  account  of  the  mizration  of  iwallows,  fee  Mioratiom. 

Swallow,  Sea,  is  alfo  a  name  given  to  the  Sterna 
birumdc  of  Linnaeus ;  which  fee.     See  alfo  Tern. 

Swallow,  Water,  Hirundo  aquaiica,  a  name  very  impro- 
perly given  by  Befler,  and  fome  others,  to  the  northern 
colymbus,  commonly  known  by  the  name  of  the  lumme* 
See  Colymbus  Troile. 

Swallow  Bay,  in  Geogrt^hy,  a  bay  on  the  north  coaft 
of  Egmont  ifland,  between  Haaway's  Point  and  Swallow 
Point. 

SwAi:.LOW  Harbour,  a  harbour  in  the  ftraits  of  Magellan, 
on  the  coaft  of  Terra  del  Fuego.  This  harbour  is  well 
iheltered  from  the  winds,  and  excellent  in  every  refpedi. 
There  are  two  channels  into  it,  both  narrow,  but  not  dan* 
gerous,  as  the  rocks  are  eafily  difcorered  by  the  weeds  that 
grow  on  them.  The  mountains  round  it  have  a  horrid 
appearance.     S.  lat.  53°  29*.     W.  long.  74°  J5'. 

SwAi^LOW  Ifland,  one  of  thofe  call^  Queen  Charlotte's 
iflaods,  in  the  South  Pacific  ocean  (  about  fix  leagues  in 
length.      S.  lat.  10°  8'.     E.  long.  16 f  58'. 

SwAi^LOw  Point,  a  cape  on  the  NT  coaft  of  the  iiland  of 
£gmont,  in  the  South  Pacific  ocean.  S.  lat.  10°  42'.  E. 
long.  164^26' 

SwAJ^LOVf'Fi/h,  Hirundo  pifcis,  or,  as  it  is  called  in  Corn-, 
wall,  the  tub'Jyb,  a  fca-fifh  of  the  trigla  kind,  remarkable 
for  the  fize  of  its  gill-fins ;  called  the  fappbirine  gurnards 
See  Triola  Hirundo. 

Sw ALLOW 'FIv,  in  Natural  Hifioty,  the  name  of  the 
chelidonius,  a  fly  very  remarkable  for  its  fwift  and  long 
dight. 

SwAJLLOW-^/MK,  Chelidonius  lapii,  the  name  of  a  ffone 
which  Phny,  and  many  other  authors,  afBrm  to  be  found  in 
the  ftomachs  of  young  fwallows.  It  is  always  defcribed  to 
be  fmali*  roundiih,  convex  on  the  out  fide,  and  concave  on 
the  other,  and  of  a  brownifli,  yeUowifh,  or  blackiih  colour  ; 
this,  and  the  figures  given  of  it,  plainly  fkew  that  it  is 
either  a  fmall  fpecies  of  the  lycodontes,  or  bufonitae,  or  elfe 
a  detached  piece  of  .one  of  the  compound  ichtbyperia,  or; 
a0  they  are  vulgarly  called.^iSf^ii^ra. 

I>e  Boot  teUa  us,  that  he  cut  up  feveral  young  fwallows, 
but  never  found  any  fuch  ilones  m  them  :  and  mdeed  it  is 
no  wonder,  fioce.they  are  not  to  be  looked  for  therci  but- 
Vot.  XXXIV. 


it  the  jaws  of  the  #olf-fi(h,  or  in  the  pahtea  of  fome  of  tk^. 
lefs  known  kinds. 

SwALLOW-l^orf,  Hinuu&iaria,  or  Afclepkat,  in  Botany.- 
See  AscLEPiAS. 

The  common  fwallow-wort  of  the  fhops,  with  a  white 
flower,  called  vineetoxicum  and  hirundinaria,  is  denomi-i 
nated  tame  poifon,  becauie  it  has  been  deemed  a  powerful 
counter.poifon.  The  flowers  appear  in  June,  and  the  feeds 
ripen  in  September.  It  grows  naturally  in  the  fouth  of 
France,  Spain,  and  Italy  ;  and  is  faid  alfo  to  gtpw  wild  in 
gravelly  grounds  in  fome  parts  of  England.  The  root 
has,  when  frefli,  a  moderately  itrong  but  agreeable  fmellf. 
approaching  to  that  of  wild  valerian,  which  in  drying  is  in 
a  great  degree  diflipated  ;  chewed»  it  imprefles  firft  acbnii. 
derable  fweetnefs,  which  is  foon  fucceeded  by  an  unpleafant 
fubacnd  bitteriflinefs  :  an  extra6i  made  from  it  by  water  ia 
moderately  fweetifli,  balfamic,  and  bitteriih  {  the  fpirituous 
extract  is  ftronger  in  taite,  proportionably  fmaller  in  quan- 
tity, and  retains  a  part  of  the  fpecific^flavour  of  the  root. 
It  is  recommended  as  refolvent,  fadorific,  and  diuretic  ;  in ' 
catarrhal,  cachectic,  and  fcrofulous  diforders,  and  in  ute« 
rine  obltru6lions ;  in  dofes  of  from  a/cruple  to  a  drachm  or 
more  in  fubliance,  and  three  or  four  drachms  in  infufion. 
It  has  been  employed  by  fome  of  the  Germans  as  an 
alexipharmic  hi  maligrnant  fevers,  and  even  in  the  plague, 
and  hence  received  the  name  of  eontrayerva  Germanorum^ 
Some,  however,  have  fufpe^d  it  to  poflefs  noxious  qua* 
lities,  and  obferve,  that  when  frefli  it  excites  vomiting.  It 
has  been  chiefly  ufed  in  dropfical  diforders,  and  cates  are 
related  in  which  it  was  given  with  great  fuccefs ;  but  as  other 
medicines  were  at  the  lame  time  employed,  its  good  efie6U 
are  not  fufficiently  eftabliflied.  The  fame  obfervation  will 
apply  to  Stahl's  pulvis  antimonialis  hydropicus,  a  compo* 
fition  in  which  the  vineetoxicum  is  an  ingredient.  Among 
us  it  is  fcarcely  ever  made  ufe  of  in  any  intention.     Lewis. 

Swallow- /Forf  is  alfo  a  name  given  to  the  Stapella  *; 
which  fee. 

SWALLOWING.    See  Deglutition. 

It  has  been  obferved  by  Mr.  J.  Lawrence,  that  the  fwal- 
lowing  of  leeches  or  hen's-dung,  is  an  accident  that  fre- 

auently  happens  to  country  cart-horfes,  pafSng  off  with  a 
ight  ficknefs,  and  without  notice.  Whilft  the  horfes  are 
abfent,  the  poultry  will  always  watch  the  opportunity  of 
examining  the  mangers,  where  they  leave  both  dung  and 
feathers,  which  ought  ever  to  be  carefully  fwept  away 
previoufly  to  feeding  the  horfes. .  Horfes  drinking  at  poncfs 
will  alfo  often  fuck  in  a  variety  of  filth  and  vermin.  The 
figns  of  having  f wallowed  leeches,  or  other  vermin,  are 
hanging  the  head  to  the  ground,  and  a  difcharge  of  im- 
pure faUva,  fometimes  mixed  with  blood.  To  remove  which, 
he  advifes  giving  a  p/bt  of  fweet-oil  warmed,  with  a  rlafp 
of  brandy,  and  a  drachm  of  ground  ginger.  Scalded  oran 
and  gruel  fliould  likevrife  be  plentifully  given  $  and  the  oil 
may  be  repeated  if  needful.  A  mild  dole  of  aloes  and  rhu- 
barb, with  one  ounce  of  diapente,  may  like  wife  often  be 
given  in  warm  ale  with  advantage. 

Swallowing,  Difficulty  of,  m  Infanti,    See  Infant. 

SWALLOWS-TAIL,  in  Fortification.  See  Queue- 
d'jirottde. 

Swallows-tail,  in  Joinery  and  Carpentry,  denotes  a 
particular  way  of  failening  together  two  pieces  of  timber, 
lo  llrongly  as  that  they  cannot  fall  afunder*  ^ee  Dovs- 
TaU. 

SWALLY,  in  Geography,  a  fea-port  town  of  Hin- 
dooftan,  on  the  coaft  of  the  ^If  of  Cambaya.  On  a 
point  of  land  at  the  mouth  of  the  Taptee,  or  Tappee, 
about  ten  miles  S.  from  this  town,  is  a  tower,  which  lervet 
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a*  ft  beteoii  to  veflleb  making  for  the  ntd  of  Sunt,  an^ 

to  point  out  the  anchoring  place.  This  tower  is  about  30 
feet  high,  and  was  ere£ted  as  a  monument  o^er  the  gnwe  of 
an  Englilh  captain,  named  Vaux,  who  was  buried  there 
Bumy  years  ago.  Near  this  place  lies  the  celebrated  Englifh 
traiveUs9»  Thomas  Coryate,  who  finiflied  his  earthly  pere- 
(vinatious  here  in  the  year  1617 :  15  miles  W.  of  Surat. 
N.  kt.  21°  10'.     E.  long.  72°  32'. 

SWALM,  a  town  of  France,  in  the  department  of  the 
&oer ;  4  miks  N.  of  Ruremond. — ^Alfo,  a  river  of  France, 
vinch  runs  into  the  Meufe,  c  miles  below  Rurempod. 

8WAMMA,  a  town  of  Algiers;  12  miles  S.  ef  Taga- 
^napt. 

SWAMMERDAM,  John,  in  Biography y  a  diftin- 
gmflied  anatomilt  and  naturalift,  was  bom  at  Amllerdam 
in  1657,  and  defigned  by  his  father,  who  was  an  apothe- 
cary m  that  city,  for  the  church :  but  his  own  inclinations 
were  dire6^ed  to  phyiic,  which  became  the  obje£l  of  his 
ftudy,  together  with  fereral  branches  of  natural  hiftory, 
particularly  entomology.  At  an  early  age  he  made  many 
excuriions  for  the  purpofe  of"  enlarging  his  collefkion  of 
winged  infers.  At  Ley  den,  where  he  ftudied  phyfic,  he 
was  diftinguiflied  by  his  Acill  and  afliduity  in  anatomical  ex- 
periments and  the  art  of  making  preparationR.  At  Paris 
he  was  intimate  wkh  Nicholas  Stenonius  in  1664,  whilft  he 
fiiited  that  city  and  France  with  a  view  to  further  improve- 
ment.  On  his  return  to  Leyden  he  took  the  degree  of 
M.D.  in  1667,  publifhing  on  the  occafion  a  theiis  on  refpi- 
ration.  At  this  time  he  began  to  pra£life  his  invention  of 
injeding  the  veilels  with  ceraceous  matter,  which  feemed  to 
keep  them  di  ft  ended  when  cold :  a  method  from  which  ana- 
tomy haa  derived  very  important  advantages.  He  applied 
very  clofely  to  diffediion  with  Van  Horne :  and  in  the  dif- 
legion  ofinfe£^s  he  was  fingularly  dexterous  by  the  aid  of 
inftruments  of  his  own  invention.  The  grand  duke  of  Tuf- 
cany,  who  vifited  Holland  in  1668,  and  who  was  introduced 
to  Swammerdam  by  Thevenot,  made  him  a  liberal  offer  for 
his  (hare  of  the  coUe£lion,  on  condition  of  his  removal  to 
Florence ;  but  he  rejected  the  offer,  on  account  of  his  abhor- 
rence of  the  reftpaints  of  a  court-life,  and  impatience  of  any 
controul  in  his  religion.  Entomology  was  his  favourite  and 
principal  purfuit ;  and  in  1669  he  publifhed,  in  Dutch,  *'  A 
General  Hiitory  of  InfeAc,"  Utrecht,  4to. ;  afterwards  re- 
printed, and  tranflated  into  French  and  Latin,  the  latter  with 
fplendid  figures.  In  167  3  he  publifhed,  as  a  medical  anatomifl, 
a  work  entitled  "  Miraculum  Naturae,  feu  Uteri  Muliebris 
Fabrica,  notis  in  I.  V.  Horne  Prodromum  iUuftratum,'' 
Leid.  4to.,  many  times  reprinted.  By  intenfe  application 
he  became  hypochondriac,  and  wholly  unfit  for  fociety.  In 
this  ftate  he  was  fo  impreffizd  by  the  reveries  of  Antoinette 
Bourignon,  as  to  be  plunged  into  the  depth  of  rayflicifm, 
and  to  be  induced  to  abandon  all  his  fcientific  purfuits.  At 
her  defire  ho  prefented  to  the  world,  in  1675,  ^^^  ^^^  P^^' 
lication,  which  was  an  account,  in  Dutch,  of  the  infe6k 
called  Ephemeris.  He  followed  this  fanatical  female  to  her 
retreat  in  Holftein ;  and  on  hie  return  to  Amflerdam,  his 
conflitution  was  worn  out  by  his  mortifications,  and  he 
died  in  1680.  In  one  of  the  paroxyfrns  that  feized  him 
not  long  before  his  death,  he  burned  all  his  remaining  papers ; 
but  in  a  ilate  of  indigence  he  had  difpofed  of  the  greater 
part  to  Thevenot  for  a  trifling  fum.  On  the  lapfe  of 
about  half  a  century,  thefe  came  into  the  pofTeffion  of 
Boerhaave,  who  caufed  them  to  be  publifhed  in  Dutch  and 
Latin  by  Gaubius,  under  the  title  of  <<  Biblia  Naturae, 
five  Hiftoria  Inie^torum  in  certas  clafTes  reduda,  &c.  &c." 
%■  vok.  large  folio,  1 727,  with  plates  \  tranflated  alfo  into 
German,  EnglHh,  and  French^     The  hiftory  of  bees  in^thia 
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vtf>ork  is  highly  efteemed,  aa  peculiarly  vakiaUe.    Life  bj 
Boerhaave.     Haller. 

SWAMP,  in  ^jrcmibrr.  SeeBooattdSwAMPTZ>4i^ 

SwABfF-Or^,  or  indurated  Bog  Irfrn'OrtfiVL  MmtrdiaQ^v\ 
ore  of  iron  which  occurs  in  fwamps  or  moraflies :  iti^a  n* 
riety  of  bog  iron*ore,  partially  indurated  by  drying.  The 
colour  is  a  dark  yellowifh->brown,  or  grey :  it  appcan  cor. 
roded,  and  contains  cavities,  but  ia  fometimeB  compid. 
The  fhidure  is  earthy ;  the  darker  varietict  have  afjouilds 
gree  of  luflre,  but  it  is  more  commonly  dull :  it  is  very  (bft 
and  frangible.     The  fpecific  £[ravity  is  2.944. 

This,  with  the  ether  varieties  of  bog-ore,  are  fometines 
ufed  as  ores  of  iron  ;  but  the  phofphoric  add  CDntaioedis 
them  injures  the  tenacity  of  the  iron ;  they  are  therefne 
generally  melted  with  ores  which  yield  the  took  dudikiroB) 
to  improve  the  quality.  The  phofphoric  acid  in  bog-oreii 
probably  derived  from  the  animal  matter  in  fwaaptt 

The  formation  of  bog-ore  and  its  varieties  takes  plaoe^ 
according  to  Werner,  m  the  following  manner :  «  Tk 
water  which  flows  into  marfhy  places  is  impregnated  witb  a 
vegetable  acid,  formed  from  decaying  vegetables,  wtichesa* 
bles  it  to  diflblve  the  iron  in  the  rocks  over  vrhich  it  flows, 
or  over  which  it  flands.  This  water,  havbg  reached  tic 
lower  parts  of  the  country,  becomes  flagnant,  and  by  6^ 
ffrees  evaporates :  the  difT^ved  iron  beinff  accamulatra  by 
h-efh  additions  of  water,  fuccef&ve  depontions  take  plsce^ 
which  are  at  firft  yellowifh,  earthy>  and  of  little  coniil- 
ence ;  this  is  called  morafi'Ore  z  but  as  the  ore  becomes  htf^, 
the  colour  changes  to  brown  ;  thus  fmamp>4tre  is  fonned. 
When  the  fwamp  is  completely  dried  up,  this  ore  becoon 
much  harder,  and  at  length  paflies  into  nuadow^orc  Maib 
occur  in  which  all  the  di£Ferent  degrees  of  induratioa  oay 
be  obferved.'*     Jamefon's  Mineralogy,  2dedit»  vol.  iii. 

SWAMPY  Bay,  in  Geography^  a  bav  on  the  coall  of 
North  Carolina.     N.  lat.  35°  42'.     W.  long.  76^  7*. 

Swampy  Lamdj  in  Agrtadiurtf  fuch  as  is  of  a  boggy tf 
moraffy  nature.  Under  this  title  are  alfo  fomctitsttifr 
eluded,  according  to  Mr.  Marfhall,  inland femsy  hat  ^^ 
grounds f  wet  nuadomny  zvi6,  Jlat  pqfiure  imnds^  wbichlieont 
of  the  way  of  floods ;  yet  are  liable  to  be  chilled  by  f^* 
face  waters,  and  poached  by  cattle,  in  wet  feafons;  bf 
reafon  of  the  natural  water-courfes  below  them  bemg  a 
a  flate  of  negle£l ;  or  for  the  want  of  artificial  coorfcs  k- 
ing  opened,  to  relieve  them  from  furface  waters,  ix  tkt 
coiled.  And  he  adds,  that  lands  of  this  defcvptioatft 
now  more  particularly  feen,  in  forefis  oif  other  unappw- 
priated  and  unreclaimed  waf^es.  Where  the  appropniiat 
of  lands  has  taken  place,  they  are  lefa  confpiconos. 

It  is  evident,  that  all  lands  of  the  fwampy  kind,  ^' 
ever  their  fltuation  may  be,  roufk  require  to  be  firft  diaiart 
before  any  other  improvement  can  be  effeded.  WhestP 
ha?  been  well  accomplifhed  by  proper  feeding  and  msoagn^ 
they  may,  in  moll  inftances,  be  brought  into  a  good  ftite« 
fward,  which  is  in  general  the  befl  application  of  tbem,  ^ 
they  are  feldom  fit  for  the  purpofes  of  tillage.  See  Boa 
Draining  of  Land,  and  SpRiNG-Z>rdmMr. 

In  the  appendix  to  the  account  of  Elkington's  iw 
of  (draining  land,  a  very  full  defcription  of  the  fcveral  <^ 
ferent  methods  of  improving  thefe  forts  of  ground  may  be 
feen,  after  they  have  been  drained^  laid  down,  and  ^ 
various  obje^s  and  intentions  of  them  well  pointed  out  sH^ 
explained. 

Lands  of  this  nature  are  not  unfrequeotly  raifed  froo  * 

very  trifling,  or  fcarcely  any  value  at  all,  to  a  vfiy  «* 

fiderable  'one>  fimply  by  planting  tbem  wkh  withy  fo*'^ 

ufe  of  baflcet-makers  and  others*.     There  are  difoeat  iS^ 

cultivated  in  this  intention  on  fvcli  limda,  attheic^sf* 
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elie  yeHow  kinds  for  baflcet  and  fiere-makers,  and  tKe 
brown  for  being  made  into  hurdles.  The  former  are  cut 
over  firequentlyt  moftly  annually ;  but -the  latter  only  once 
in  about  five  years. 

In  thefe  cales,  the  ground  may  be  trenched  up  into  beds 
about  fix  feet  in  breadth,  in  the  autumnal  feafon,  allowing 
two  feet  or  more  between  each  bed;  then  in  the  early 
fpring  they  may  be  planted  with  the  forts  of  withy  whicn 
are  moft  wanted  for  the  above  purpofes,  in  three  or  four 
rows,  at  about  a  foot  firom  plant  to  plant,  or  more,  ac- 
cording to  the  growth  of  the  plants. 

The  hurdles* are  very  ufeiul  for  hurdfing  off  turnips, 
natural  and  artificial  graffes,  and  various  other  crops,  which 
are  to  be  fed  by  (heep  or  other  forts  of  ftock. 

SWAMRY,  in  Geograpky^  a  town  of  Hindooftan,  in 
Myfore ;  lo  mfles  N.N.E.  of  Chitteldroog. 

SWAMSCOT,  the  Indian  name  for  BseeUr^  called  the 

Greai  Rivert  by  way  of  diftindion  firom  another  much  lefs, 

mlfo  denominated  **  Exeter  river,''  an  American  river  that 

rifes  in  Chefter,  in  NewHampfhire,  and  after  running  through 

Sandown,  Poplin,  and  Brentwood,  and  a  confiderable  part 

of  Exeter,  affording  many  good  mill-feats,  precipitates  it* 

felf  over  a  fall  20  or  30  rods  in  length,  and  meets  the  tide 

from  Pifcataqua  harbour  in  the  centre  of  the  townfhip  of 

Exeter.     The  fmaller  river  rifes  in  Brentwood,  and  joins 

the  great  river  about  one-third  of  a  mile  above  Exeter* 

Mere  it  affords  plenty  of  alewives,  and  fome  oyfters« 

SWAN,  in  jfftrmiomy.     See  Ctgnus* 

SwAK,  Cfgtmtf  in  OrmtbeiMyt  a  (jpecies  of  the  anas  or 

4uck  kind,  m  the  Linnsean  fynem,  of  which  there  are  two 

Tarietiesy  «f».  the  wild  and  tame  fwan.     See  Duck. 

The  wild  fwan,  or  atuu  eygmufarut  of  Linnseus,  called 
jdfo  elk  and  hoofer^  is  lefs  than  the  tame  fort ;  the  lower 
^art  of  the  bill  is  black ;  the  bafe  of  it,  and  the  fpace  be- 
tween that  and  the  eyes,  is  covered  with  a  naked  yellow 
flcin  ;  tbe  eye-lids  are  bare  and  yellow ;  the  whole  plumage 
in  old  birds  is  of  a  pure  white ;  the  down  is  very  foft  and 
thick,  and  the  legs  black. 

The  cry  of  this  bird  is  very  loud,  whence  its  name  hoofer. 
The  "Wild  fwan  frequents  our  coafts  in  hard  winters  in 
large  flocks  %  but  Mr.  Pennant  apprehends  that  it  does  not 
breed  in  Great  Britain.  Swans  come  in  Odober  in  great 
numbers  to  Lingey^  one  of  the  Wejlem  ifles,  and  continue 
there  till  March,  when  they  retire  more  northward  to  breed. 
At  Mainland,  one  of  the  Orkneys,  fwans  are  the  country- 
man's almanac ;  as  on  their  quitting  the  ifland,  they  prefage 
good  weather,  and  on  their  arrival,  they  announce  bad. 
See  Cygnus  under  Duck. 

Tbe-tame  fwan,  or  anas  cygnus  manfuetus  of  Linnseus,  is 
the  largeft  of  the  Britifli  birds.  It  is  diftinguiflied  exter« 
oally  from  the  wild  fwan,  firft,  by  its  fize,  being  much 
larger ;  fecondly,  by  the  bill,  which  is  red,  and  the  tip 
and  fides  black,  and  the  (kin  between  the  eyes  and  bill  is  of 
the  fame  colons  Over  the  bafe  of  the  upper  mandible 
projefts  a  black  callous  knob ;  the  whole  plumage  in  old 
birds  is  white ;  in  young,  afh-coloured  till  the  fecond  year ; 
the  legs  duficy,  and  in  fome  varieties  red.  The  fwan  lays 
levcn  •r  eight  eggs,  and  is  nearly  two  months  in  hatching. 
It  feedfl  on  water-plants,  infe6ts>  and  (hell*fi(h*  No  bird 
perhaps  makes  fo  melegant  a  figure  out  of  the  water,  or 
has  the  command  of  fuch  beautiftu  attitudes  in  that  element, 
aa  the  fwan:  thus  deCcrtbed  by  Milton,  Paradife  Lofl, 
book  vii- 

The  fwan  with  arched  neck 

Between  her  wlute  wings  mantling,  proudly  rows 

Her  ftate  with  oary  fittt." 


SWA 

In  former  times,  this  bird  was  ferved  up  at  every  great 
feaft :  and  it  is  faid  that  cygnets  are  to  this  day  fattened  at 
Norwich  about  Chriftmas,  and  fold  for  a  guinea  a-pieoe*' 
Swans  were  formerly  held  in  fuch  great*efteem  in  EngUndt 
that  by  an  zB.  of  Edw.  IV.  c.  6.  no  one,  that  poffelied  a 
freehold  of  lefs  clear  yearly  value  than  five  marks,  was  per- 
mitted to  keep  any,  other  than  the  fon  of  our  foVereign 
lord  the  king;  and  by  11  Hen.  VII.  c.  17.  the  poniih- 
ment  for  taking  their  eggs  was  iroprifonment  for  a  year  and 
a  day,  and  a  fine  at  the  king's  will.  It  is  alfo  faid,  that  If 
fwans  be  lawfully  marked,  it  is  felony  to  Ileal  them,  though 
at  large  in  a  public  river ;  and  that  it  is  likewife  felony  t9 
fteal  them,  though  unmarked,  if  in  any  private  iiv6f  or 
pond,  otherwife  it  is  only  a  trefpafs. 

Thefe  birds  were  by  the  ancients  confecrated  to  Apollo 
and  the  Mufes ;  and  upon  this  idea  feeoHs  'to  have  bea:i  in* 
grafted  the  notion  which  they  had  of  fwans  being  endowed 
with  a  fflufical  voice :  and  the  fable  might  likewife  arife 
from  the  doftrine  of  the  tranfmigration  of  fouls  into  the 
bodies  of  animals,  under  the  perfuafion  that  the  body  of 
the  fwan  was  allotted  for  the  manfion  of  departed  poets. 
In  time,  a  fwan  became  a  common  trope  for  a  bard.  Be« 
fides  thefe  opinions,  the  ancients  apprehended  that  the  fwaii 
fisretold  its  own  end ;  for  explaining  which,  Mr.  PennaiA 
fuggefts  the  confideration  of  the  two-fold  charader  of  the 
poet,  tifs.  ^>ates  and  foetUf  which  the  fable  of  the  trmif- 
migration  might  afcnbe  to  the  bird,  or  they  might  be 
ftippofed  to  derive  that  faculty  from  Apollo,  their  patros 
deity,  the  god  of  prophecy  and  divination.  As  to  their 
being  fuppofed  to  fing  more  fweetly  at  the  approach  oP 
death,  Pkto  (Pfeudo,  Ed.  Cant.  I.  683.  p.  1^4.)  attrlw 
botes  that  unufual  melody  to  the  fame  fort  of  ecfilacy,  thM 
good  men  are  fometimes  faid  to  enjoy  at  that  awful  hom^i 
forefeeing  the  joys  that  are  preparing  for  them  on  putting 
oif  mortality.  The  notion,  however,  was  a  popular  one 
lone  before  the  time  of  Plato  ;  for  JEfchylus  alludes  to  in 
in  his  Agamemnon ;  Clytemneitni  fpeaking  of  Caftadri 
fays, 

S  ^1  TW,  KVKtti  iixnr 
Tor  t/r«7oy  fuX^aira,  daraaifMt  yooKf^ 


« She,  like  the  fwan 

Expiring,  dies  in  melody.*' 

Pennant  Bnt.  Zeol.  vol.  ii.  p.  565,  &c.     See  Dime. 

Bartholine  has  given  an  accurate  account  of  the  anatom>f 
of  the  wild  fwan,  and  of  the  ftruAure  of  its  <efophagus, 
and  the  wind-pipe,  which  is  very  remarkable.  Tne£e  ar# 
fo  framed,  that  they  go  down  together  into  the  ftemumf 
and,  after  reaching  its  bottom,  they  turn  up  again,  and 
the  wind'pipe  rifing  out  of  the  itretghts  of  the  fternttm« 
climbs  up  the  intermediate  clavicles,  on  which  it  leans>  as 
on  a  bale,  and  then  bends  to  the  thorax ;  but  before  it 
come  to  the  thorax  and  lungs,  it  forms  a  fort  of  larynx, 
vrith  an  os  hyoides,  covered  with  a  thick  membrane,  and 
refembling  a  mufical  pipe,  wide  above,  but  with  a  niirrow 
flit,  and  ftraight,  and  deprefled  below :  under  this  larynx* 
before  the  wind«pipe  enters  into  the  lun^s,  it  is  divaricated 
into  two  branches,  like  unto  bronchia,  thicker  in  the  middl^ 
but  narrower  where  they  are  near  the  lungs.  In  this  par- 
ticular it  differs  from  the  human  afpera  arterta,  which,  it 
is  true,  is  divided  into  brancheSf  but  that  is  not  before  it 
has  entered  into  the  lungs.  Bartholin.  Diifert.  de  Cygni, 
Anatom.  See  remarks  on  the  wind-pipe  of  the  wild  fwaa 
in  Phil.  Tranf.  vol.  Wi.  p.  aoj,  &c.  Sec  alfo  Cravk» 
CoirUSf»  Ice. 

4L   2  SWAl^i^ 


S  W  A 


SWA 


SwAM-&k/f.    See  CiGNS. 

SwAXi^s-Eig  Pear'treCf  in  Gardemng^  that  fort  of  thid 
tree^  which  produces  this  fine  eating  pear.  See  Pjear- 
Tree^  and  Ptrus  Malm: 

Swan  I/land^  in  Gern'ophj^  an  ifland  of  the  United 
States^  in  the  diflridl  of  Maine,  and  county  of  Hancock^ 
about  feven  miles  long,  iituated  on  the  Kennebeck  river , 
whicb  it  divides  into  two  navigable  canals ;  3  miles  from 
the  chops  of.  Merry-meeting  bay.  It  contains  51  inha- 
bitants. 

Sw  AS  Lahf  a  lake  of  Canada;  171  miles  N.N.W.  of 
Quebec.     N.  lat.  49^  3*'.     W.  long.  72°  15'. 

Swan  PohUf  a  cape  t>f  the  coa(t  of  Maryland,  in  the 
Chefapeak.     N.  lat.  38^  11'.     W.  long.  76°  22': 

Swan  Rvoer^  a  river  of  America,  which  runs  into  the 
Miffifippi,  N.  lat.  4°  34'.     W.  lon^.  93^  15'. 

Swan  TraS^  a  town  of  America,  in  the  diilrici  of 
Maine^  and  county  of  Hancock ;  containing  25 1  inha- 
bitants. 

SWANAGE  Ba7,  a  bay  of  the  Engliih  Channel, 
on  the  coa(i  of  Dorfetihirc,  S.  of  Studland  bay. 

SWANEVELTy  or  Swanefeld,  Herman,  in  Biogra^ 
pfyf  was  born  at  Woerden  in  1620,  and,  as  it  is  faid,  was  a  dif- 
ctple  of  Gerard  Douw,  whofe  ftyle,  however,  he  did  not  long 
foilew ;  but  as  his  difpofition  inclined  him  to  landfcape  he 
travelled  to  Rome,  and  there,  in  1640,  had  the  good  fortune 
t0  become  acquainted  with  the  prince  of  landfcape  painters, 
Claude  de  Lorraine ;  the  beauty  of  whofe  excellent  works 
had  lona  been  his  great  obje6b  of  emulation  and  delight.  As 
the  pupil  of  that  great  artiii,  he  became  acquainted  with  his 
principles  of  compoiition  and  colour  ;  and  having  a  (incere 
attacluaaent  to  his  art,  he  ftudied  with  iuceifant  care,  devot- 
ing whatever  time  he  could  to  the  contemplation  of  the 
^teds  of  nature  among  the  intereiting  fcenery  which  fur- 
rminds  the  capital  of  Italy.  Sa  much  did  he  feclude  him- 
felf  among  her  antiquities,  her  ruins,  and  varieties  of  moun- 
taiOf  wood,  and  watei^  that  he  acquired  the  furname  of  the 
Hermit  ;  but  his  meditations  were  not  deltined  for  himfelf 
aloae.  The  firuit  of  thefe  combined  ftudies  was  a  high 
rank  among  the  profeflbrs  of  the  branch  of  art  he  had 
chofen  ;  and  though  the  fcenery  he  adopted  is  lefs  grand 
and  extenfive  than  that  of  Claude,  and  his  colouring  lefs 
beautiful  and  chafte,  yet  there  is  enough  of  talent  to  afford 
great  pleafure ;  and  his  figures  are  defigned  and  executed 
more  corre6Uy  than  thofe  of  his  mailer. 

He  was'amdng  the  few  artiiU  who  receive  the  due  meed 
of  praife  and  profit  during  their  lives;  his  works  were 
eag[erly  coveted,  and  he  received  very  high  prices  for  them. . 
Since  his  time,  a  greater  honour  has  been  rendered  to  many, 
at  the  expence  oi  amateurs  and  cognofcenti,  who  have  not 
infrequently  purchafed  as  the  works  of  Claude  de  Lorraine, 
pi€kure8  which  were  completed  on  the  eafel  of  Swanevelt. 

Swanevelt  was  not  only  an  agreeable  and  excellent  painter, 
but  he  alfo  handled  the  etching-needle  and  the  graver  with 
mat  tafte  and  (kill ;  and  has  left  us  many  plates  of  land- 
Icapes  and  animals,  which  rival  the  beil  with  coniiderable 
tffea. 

SWANGf  in  Agriculture^  a  grafiy  or  other  piece  of 
•preen  fward,  lying  low,  or  in  a  bottom  covered,  or  liable  to 
pe  covered,  with  water. 

SWANIMOTE,  or  Swainmote,  a  court  touching 
matters  of  the  foreft,  kept,  by  the  charter  of  the  foreii, 
thrice  in  every  year,  before  the  verderers,  as  judges. 

This  court  is  as  incident  to  a  forelk,  aa  a  court  of  pie- 
poudre to  a  fair. 

Its  jurifdi^tion  is  to  enquire  into  the  oppreffions  and 
grievances  committed  by  the  officers  of  the  foreft^  and  to 


receNe  and  try  prefentments  certified  from  the  coort  ot 
attachments  againit  offences  in  vert  and  venifon. 

SWANLINBAR,  in  Gccgraffy,  a  fair-town  of  the 
county  of  Cavan,  Ireland,  much  reforted  to  in  the  Cuminer, 
on  account  of  its  niedtcinal  fulphureous  fprin^.  It  it 
iituated  in  the  midft  of  the  mountains  in  the  N.W.  of  the 
county,  and  is  13  miles  N.  by  W.  from  KiUelkaodra,  and 
74  N.W.  from  Dublin. 

SWANNANO,  the  eafl  head-water  of  French  Broaa 
river,  in  Tenneffee.-— Alfo,  the  name  of  a  fettlement  witlm 
about  60  miles  of  the  Cherokee  nation.^ 

SWANSBOROUGH,  the  chief  town  of  Onflow  county 
and  Wilmington  diiiri^  of  North  Carolina. 

SWANSEA,  or  Swansbt,  a  fea-port  and  market-town 01 
coniiderable  importance,  in  theiiundred  of  the  fame  naine,  ia 
Glamorgan  (hire.  South  Wales  y  is  iituated  45  miles  W.  bm 
Cardiff,  and  205  miles  W.  from  London.    The  Wellh 
name  of  this  place,  Abertawe,  is  derived  from  its  iitiuuoa 
on  a  point  of  land  near  the  jun^ion  of  the  river  Tawe  witk 
the  fea.     The  etymology  of  its  Engliih  appellation  is  aoc 
fo  eaiily  afcertained :    it  is  fuppofed  that  it  was  origiBillj 
written  Swinefea,  or  Sweinfey,  as  intimated  by  Camdea, 
from  the  porpoifes  which  abound  in  the  Briiloi  ChanoeL 
The  town  lies  on  the  weftern  (Ide  of  the  Tawe,  which  b 
here  navigable  for  ihips  of  large  burden  ;  and  has  exteofite 
quays,  with  every  neceii'ary  accommodation  for  loading  asd 
unloading  the  cargoes.     It  extends  in  length  about  a  oiiie 
and  a  half ;  the  greateH  width  does  not  exceed  half  a  mik. 
The   iireets   are  numerous,   and  contain   fome  well-boiit 
houfes,  occupied  by  opulent  individuals,  among  whom  ait 
many  profeiEonal  men  of  eminence,  merchants,  and  fubibu* 
tial  tradcfmen.     In  the  return  to  parliament  in  the  yesr 
181 1,  Swanfea   (including  the  hamlet  of  St.  Thomas)  is 
ilated  to  contain  1702  houies,  and  8196  inhabitants.   Tu 
population  in  the  fummer  feafon,  from  the  great  mflni  of 
ftrangers  who  refurt  hither  for  the  purpofe  of  fea-batHog^ 
mud,  however,  be  much  more  coniiderable.     This  orciuQ* 
itance  has  occaiioned  the  ere£iion  of  a  g^eat  number  « 
lodging-houfes,  in  general  very  handfome,  and  many  of  thcs 
adapted  for  the  reception  of  families  of  the  &rft  dtftiadko* 
The  principal  manufa&ories  at  Swanfea  are  the  potteneii 
for  which  there  are  two  eftabliihments  on  a  large  fule* 
Large  quantities  of  the  ware  are  annually  ihipped  ibr  the 
Englifh  markets.     A  foap  manufadory  has  been  recently 
eftabliihed  by  the  river- fide,  which  promifes  to  reward  tht 
f peculation  of  the  proprietors.     The  commerce  of  Swanfc* 
is  very  coniiderable  :  the  numerous  population  of  the  tofni 
itfelf,  with  the  important  addition  of  the  perfons  employ^ 
in  the  collieries,  iron  and  copper  works,  and  other  vapi^' 
fa£iuring  eilabliihments  in  the  vicinity,  caufe  a  large  deotiw 
for  manufactured  ihop-goods  and  articles  of  coDfumptioBt 
which  are  imported  from  Briiloi  and  other  Engliih  io^t 
while  che  mineral  treafures  fupplied  by  the  hills  ia  the  k- 
terior,  create  an  export  trade  of  great  extent.    The  cii» 
article   furniihed  for   exportation  is  coal,  particularly  ^ 
thofe  kinds  called  itone-coal  and  culm,  brought  down  by 
the  canal  which  conveys  them  to  ihipping  quajs  byr^ 
river-fide.     Some  idea  may  be  formed  of  the  (hippioff-^ 
of  Swanfea,  and  of  its  rapid  increafe  of  late  years,  bj^"^ 
following  comparative  itatement,  taken  from  the  cuuoib* 
houfe  books.     The  number  of  veiFels  entered  out  in 


1768  was  694 

1790  1697 

1800  2590 
iftio 


tonnagre  30,631 

74,926 

-      154,264 

171,672 


2747 
The  corporation  have  Bcea  laudably  exertmg  theai^^ 


SWA 


SWA 


tfiny  yeafs  in  impromg  the  hatbour.  In  17919  an  aft  was 
obtained  for  raifing  the  necelfarjr  funds^  and  great  fums  have 
been  expended  in  clearing  and  deepening  the  bed  of  the 
rivery  and  remoTing  fome  obftacles  at  its  entrance  from  the 
Ilea.  Two  large  and  handfome  piers  have  alfo  been  run  out, 
one  from  the  eaftern^  the  other  from  the  weftern  fide,  to 
confine  the  cbannely  and  afford  (heltei;  for  large  (hips,  which 
might  be  leaded  here  without  proceeding  to  the  quays.  But 
the  intent  not  having  been  fully  anfwered,  a  fhort  crofs  pier 
was  formed  in  1814  to  fupply  the  defed. 

Swanfea  is  divided  into  three  parts,  the  town,  the  fran* 
chife,  and  the  parifh,  each  of  which  has  its  own  officers  for 
parochial  and  local  purpofes.  The  town  is  corporate,  and 
ihares  the  privilege  of  Cardiff',  as  a  contributory  borough,  in 
the  return  of  a  member  to  parliament.  The  corporation 
confifts  of  a  portreeve,  twelve  aldermen,  two  common  attor- 
nies  or  chamberlain9,  a  recorder  or  town-clerk,  and  two 
ferjeants  at  mace.  By  itn  charter  it  is  empowered  to  hold 
two  weekly  markets,  on  Wednefdays  and  Saturdays.  The 
former  is  httle  more  than  nominal ;  but  the  latter  ia  one  of 
the  beft  attended  of  any  in  the  principality.  Here  are  four 
annual  fairs.  The  Michaelmas  quarter-feflions  for  the 
county  are  held  here  ;  as  are  alfo  the  courts4eet  and  courts- 
baron  of  the  duke  of  Beaufort  for  the  lordfliip  of  Gower. 
The  town-hall  is  a  fpacious  modern  edifice,  built  on  a  part 
of  the  caftle  inclofure  in  the  centre  of  the  town.  A  com- 
modious theatre  has  been  lately  ere^ed  by  Tontine  (hares  of 
to/«  each,  the  furvivor  of  the  holders  to  become  the  fole 
proprietor.  Some  public  rooms  have  been  fince  built  on 
a  fimilar  plan.  A  free  fchool  was  endowed,  in  1684,  by 
Dr.  Hugh  Gore,  then  bilhop  of  Waterford ;  and  many 
Laucafterian  and  other  fchools  have  been  recently  etiabliihed 
for  the  education  of  the  poor.  The  whole  of  Swanfea  is 
comprifed  in  one  pari(h,  the  church  of  which,  a  modem 
ftniaure,  confifts  of  three  aides,  feparated  by  two  rows  of 
pillars^  with  a  large  fquare  tower.  The  old  church  fell 
down  in  1739;  fome  fragmeuts  of  the  walls  ftill  remain. 
Near  the  upper  end  of  the  town  is  a  fmall  church,  called 
St.  John's ;  but  the  parifli  to  which  it  belongs  is  a  mile  dif- 
tant.  Here  are  alfo  feveral  places  of  wor(hip,  for  various 
denoaiinations  of  diffenters.  The  Prefbyterian  meeting 
is  one  of  the  oldeit  in  South  Wales.  On  an  elevated  fpot 
in  the  middle  of  the  town,  are  the  remains  of  the  caftle ;  the 
principal  portion  which  remains  entire,  is  a  lofty  circular 
tower,  on  the  eaftern  fide  of  which  is  a  large  part  of  the 
original  building,  furmounted  by  a  parapet.  According  to 
Caradoc  of  Llancarvan,  this  caitle  was  built,  in  1099,  by 
Henry  Beaumont,  earl  of  Warwick,  to  fecure  his  new  con- 

Suefi.  of  the  diftri^  of  Gower,  (in  which  diftri^  Swanfea  is 
tuated.)  After  the  fubjugation  of  Gower,  Henry  Beau- 
mont brought  over  a  colony  of  £ngli(h  fettlers  from  Somer- 
fetfliire,  to  whom  he  gave  a  large  portion  of  the  lands. 
Their  defcendanto  yet  remain  here,  feparated  by  their  man* 
ners  and  language  from  the  native  population,  with  whom 
they  fcarcely  ever  intermarzj.  Swanfea  caftle  is  the  pro- 
perty of  the  duke  of  Beaufort,  who  holds  the  lordfhip  of 
Oower.  The  ancient  manfion  of  the  lords  of  Gower  ftood 
near  the  caftle^  but  was  taken  down  about  thirty  years  ago, 
and  a  ftreet  formed  on  its  fcite.  Swanfea  was  the  birth- 
place of  the  celebrated  Richard  Nafh,  mafter  of  the  cere- 
monies at  Bath.  .He  was  born  in  Goober  1673,  and  died 
in  February  1761.  The  poet  Gower,  contemporary  with 
Chaucer,  is  confidered  by  the  Wel(h  antiquaries  as  a  native 
of  Swanfea. 

About  five  miles  from  Swanfea  is  Oyftermouth  caftle,  a 
bold  and  majeftic  ruin  ;  the  grand  gateway  and  fome  other 
parts  of  the  building  are  in  good  prefervation.    This  edifice 


IB  fuppofed  to  have  been  another  of  the  eirl  of  Warwick'a' 
fortreifes,  as  are  alfo  Pennarth  caftle  and  Penrice  caftle,  of 
both  which  are  fome  remains  at  a  (hort  dittance  from  Oyfier* 
mouth. 

On  Cefn  Bryn,  a  mountain  wluch  rifes  to  the  northward 
of  Penrice,  is  an  immenfe  cromlech,  called  Arthur's  ftone» 
noticed  by  Llwyd  in  his  communications  to  Gibfon's  edition 
of  Camden's  Britannia.  The  fupporting  ftones  are  fiix  in 
number^  and  about  four  feet  high ;  and  the  covering  ftone 
is  fuppofed  to  weigh  about  twenty  tons. 

Stouthall,  at  the  foot  of  this  mountain,  is  the  elegant  feat 
of  John  Lucas,  efq.  who  has  difplayed  great  tafte  in  the 
difpofition  of  his  pleafure-grounds  and  gardens.  In  the 
latter  he  has  excavated  a  cave  of  prodigious  depth,  calcu- 
lated to  be  fufficiently  capacious  to  contain  two  thoufand 
men. 

At  Llangennyd,  in  this  vicinity,-  was  once  a  priory» 
founded  by  Roger,  earl  of  Warwick  in  the  reign  of 
Stephen.  Henry  VI.  panted  it  to  AlLSouls'  coUe^ey 
Oxford,  in  1441. — Beauties  of  England  and  Wales,  vol.  xviii. 
South  Wales,  by  the  Rev.  T.  Rees,  F.S.A. 

Swansea,  or  Swan/eyt  a  town  of  America,  in  Briftol 
county,  Maflachufetts,  incorporated  in  1667,  and  containing 
1839  inhabitants;  51  miles  S.  of  Bofton. 

S WANSH ALS,  a  town  of  Sweden,  in  Weft  Gothland ; 
25  miles  W.S.W.  of  Linkioping. 

SWANTON^  a  poft-town  of  America,  in  Franklin 
county,  and  ft  ate  of  Vermont,  on  the  E.  bank  of  lake  Cham- 
plain,  and  S.  fide  of  Mifchifcoui  river,  which  is  navigable 
for  the  largeft  boats  feven  miles  to  the  falls  in  this  town. 
The  town  contains  1657  inhabitants. 

SWANTOWN,  a  town  of  the  ftate  of  Maryland,  in 
Kent  county  ;  3  mUes  S.E.  of  Georgetown. 

SWANZEY,  a  town(hip  in  Cheihire  county.  New 
Hampfhire,  adjoining  Chefterfield  on  the  £.,  97  miles  W. 
of  Portfmouth  $  incorporated  in  I753>  and  containing  14^ 
inhabitants. 

,  SWAPE,  in  Rural  Economy f  a  provin(;ial  term  fignify- 
ing  a  long  pole,  turning  upon  a  fulcrum,  for  raifing  water 
out  of  a  Insdlow  weU,  tor  churning  with,  or  other  fimilar 
purpofes. 

SWARD,  or  Sward  LanJ^  in  Agriculture^  the  green  or 
grafly  furface  of  the  ground.  In  order  to  have  a  fine 
fward,  much  attention  is  neceflary  to  feeding  down  the 
grafs,  as  well  as  keeping  it  free  from  all  forts  of  rubbifh  of 
the  weed  Jdcd.  See  £ating  do^am  to  Grafts  and  Grass- 
Land^ 

It  is  that  fort  of  land  which  is  in  the  ftate  of  grafs,  or 
which  has  a  fward  upon  it. 

SwAKD-Cutter^  an  implement  invented  by  Mr.  Sandi* 
lands,  and  defcribed  in  the  fixth  volume  of  the*  Bath  Papers^ 
for  the  purpofe  originally  of  preparing  old  grafs-ground  for 
the  plough,  by  cutting  it  acrcfs  the  ridges,  in  the  beginning 
of  or  during  winter,  when  the  land  is  (oft,  in  ordef  tp 
anfwer  all  the  intentions  propofed  by  Mr.  Tull  with  the 
four-coulter  plough,  for  bringing  grafs-ground  that  has 
been  long  refted  into  tilth.  This  the  fward-cutter  has  been 
found  to  do,  the  inventor  fays,  much  more  effectually  and 
expeditioufiy ;  as  Mr.  Tull's  plough,  with  four  coulters^ 
cuts  the  fward  in  the  fame  dire6^ion  with  the  plough,  and 
is  liable  from  every  ftone,  or  other  obftrudtiou  any  of  the 
coulters  may  meet  with,  to  be  thrown  out  of  its  work  alto* 
gether,  or  the  inftrument  be  broken,  to  which  the  fward- 
cutter,  confifting  of  four,  fix,  or  more  cutting-wheels,  is  never 
liable,  from  their  being  entirely  independent  of  one  another^ 
cutting  the  ground  acrofs«the  ridges  before  ploughing,  and 
xenderipg  that  operation  eafier  to  two  horfes  than  it  would 

4  ^ 
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ta  to  thf««»  withoat  its  beiag  cut.  The  furrewi  beiog  cut 
acrofsy  falls  finely  from  the  plough  in  fquares  of  any  fize 
required*  not  under  fix  inchee,  in  place  of  long  flips  of 
tough  fward,  feldom  and  imperfcdly  broken  by  the  four- 
cbultered  plough.  It  is  fuppofed,  that  any  perfon  who 
sseade  Mr.  TuU's  defcription  of  his  four-coultered  plough, 
and  what  he  propofed  by  it,  will  foon  fee  the  great  advan- 
tage the  fward-cutler  has  over  it,  in  producing  the  defired 
effeA  of  bringing  old  reiled  grafs*ground  into  tilth ;  an 
obje6k  univerfally  allowed  to  be  of  no  fmall  importance  to 
agriculture. 

Befides,  it  is  an  implement  which  is  fuppofed  very  fit  for 
preparing  ground  for  burnbating,  as  it  will  fave  much  hand- 
labour.  It  may  alfo  be  properly  ufed  in  crofs-cutting 
clover,  of  one  or  two  years'  (landing,  to  prepare  the  ground 
for  wheat,  if  the  land  be  ftifF  and  moiii  enoujprh.  It  may 
alTo  be  applied  to  cutting  and  crofs-cutting  panure-ground, 
intended  to  have  manure  of  any  kind  put  upon  it  to  me- 
liorate the  grafs.  In  this  it  will  far  exceed  the  fcarificator, 
as  that  inflrument  is  liable^  as  well  as  the  four-coultered 

Slough,  to  be  thrown  out  of  itfi  work  when  meeting  with  a 
one  or  other  interruption.  This  the  fward-cutter  is  proof 
againft ;  which  is  looked  on  as  its  greatefb  excellence.  And 
in  preparing  for  barleyv  the  fward-cntter,  it  is  faid,  excels  a 
roller  of  any  kind,  in  reducing  the  large  hard  clods  in  clay- 
land,  occanoned  by  a  fudden  drought,  after  its  being 
ploughed  too  wet ;  and  it  is  likewife  very  proper  for  re- 
ducing fuch  claT-land»  when  under  a  famroer  fallow.  In 
this  operation  tne  fward-cutter  is  greatly  to  be  preferred 
to  the  cutting-roller,  from  its  wheels  being  all  dependent 
one  on  another,  fo  that  when  one  is  thrown  out  by  a  f^one, 
three  or  four  more  (hare  the  fame  fate :  befides,  the  cutting- 
roller  has  but  feven  wheels  in  ^j.  feet,  and  the  fward-cutter 
has  fix  in  four  feet  three  inches,  at  nine  inches  diftant ;  and, 
if  neceifary,  may  have  them  fo  near  as  ^x  inches.  It  is 
dddedf  that  after  old  grafs-ground  u  cut  acrofs  with  the 
fward-cutter,  and  ploughed,  it  has  a  very  uncommon  and 
work- like  appearance,  from  each  fquare  turned  over  by  the 
plough  being  raifed  up  an  inch  or  two  at  the  fide  laft  moved 
by  the  earth-board :  fo  that  the  field,  when  finiihed,  is  all 
prettily  waved,  and  refembles  a  piece  of  water  when  blown 
on  by  a  gentle  breeze.  By  this  means,  a  very  great  deal  of 
the  land's  furface  is  expofed  to  the  froft,  and  other  in- 
fluences of  the  air,  which  cannot  fail  to  have  a  good  effedt 
on  it.  And  it  is  found  that  two  horfes  are  fumcient  for 
the  draught  of  a  double4iorfe  fward-cutter,  and  one  horfe 
for  a  fingle-horfe  one :  one  man  manages  the  machine,  and 
drives  the  horfes.  The  workman  begins  his  operation  by 
firit  meafuring  off  twenty  or  thirty  paces  from  the  machine, 
lefs*  or  more,  as  he  inclines,  and  there  fixes  a  pole.  He 
then  cuts  the  field  acrofs,  as  near  at  right  angles  with  the 
ridges  as  he  can.  When  the  cutting-wheels  are  paft  the 
laft  furrow  about  a  yard,  and  the  machine  is  upon  the 
Outmoft  ridge  of  the  field  on  which  it  muft  turn,  he  muit 
flop  the  horles,  then  take  hold  of  the  levev,  and  ^y  pulling 
it  to  him,  raife  the  cutting-wheels  out  of  the  ground,  which 
are  kept  fo,  by  the  loop  of  the  rope  being  put  over  a  pin 
lor  the  purpofe,  in  the  lever,  till  the  machine  is  turned  and 
brought  to  its  proper  place,  which  is  done  by  meafuring  off 
the  fame  difUnce  rormerly  done  on  the  oppofite  fide  of  the 
field.  When  the  cutting-wheels  are  exa^ly  over  the  out- 
moft iurrow,  then,  on  the  horfes  being  flopped,  flip  off  the 
pin,  and  the  lever  returns  to  its  former  place,  which  allows 
the  wei^ts  to  force  the  cutting-wheels  into  the  ground 
again.  He  then  goes  on  till  the  interval  betwixt  the  firft 
and  iecond  ftroke  of  the  machine  is  all  cut.  In  this  manner 
tke  field  it  to  be  finifhed,  after  which  you  may  begia  t^ 
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plough  when  yom  pleafe.  It  is  remarked,  that  then  Quft 
be  a  pole  at  each  fide  of  the  field.  But  it  is  of  no  code* 
quence  whether  the  land  to  be  fward-cut  is  b  crooked 
ridges,  or  fbaight ;  in  flat  ridges,  or  in  very  high-noy 
ridges,  fuch  as  are  frequently  met  with  in  Scotland.  Be 
the  furface  ever  fo  uneven,  it  does  not  fignify,  as  thecuttiiig. 
wheels,  being  all  independent  of  one  another,  are  forced  by 
their  weights  into  every  furrow  or  hollow. 

Farther,  one  fward-cutter,  it  is  faid,  will  cut  as  much  in 
one  day  as  fix  ploughs  will  plough.  It  is  added,  that  the  land 
may  lie  feveral  months  in  winter  after  being  fward^t, 
when  there  is  no  vegetation  to  make  the  cuts^w  together 
again  before  it  is  ploughed  ;  but  the  fooner  it  is  ploujrhed 
after  cutting,  the  better,  that  it  may  have  the  bene&  of 
all  the  vnnter's  frolt,  which  makes  it  harrow  better  and 
eafier  at  feed-time.  When  the  ground  is  haziowed,  the 
harrows  ought  to  go  with  the  waves  that  appear  after 
ploughing,  not  againft  them,  as  by  that  means  tney  ire  k& 
apt  to  tear  up  the  furrows  all  cut  into  fquares.  This  need 
only  be  attended  to  refpe^ng  the  firft  two  tines  or  tioings, 
as  they  are  called,  or  the  harrowing.  And  it  is  obferfed, 
that  auiy  common  wright  and  fmith  may  make  the  iDftro- 
ment.  It  is  very  ftrong,  very  fimple,  and  eafily  managed, 
and  moved  from  place  to  place ;  and  if  put  under  coier, 
will  laft  many  years.  A  reprefentati^n  of  it  may  be  foa 
in  the  work  noticed  above.  Other  implements  of  this  kind 
have  been  invented,  and  recommended  by  different  otiier 
perfons  $  and  one  is  faid  to  have  been  lately  tavented  ad 
contrived  in  Lancafliire,  which  has  much  fuperiority. 

SwAKO-Drf^f  the  name  of  an  implement  contrived  far 
the  purpofe  of  drelfing  and  improving  the  fward  of  kndi 
in  the  ftate  of  grafs.  An  ufeful  tool  of  this  fort  hat  \m 
defcribed  by  Mr.  Amos,  in  his  Minutes  on  Agriculture  lad 
Plantinfi%  where  he  has  advifed  the  ufe  of  it  for  Icarifynr 
and  drening  grafs-land,  whether  it  is  to  be  mown  or  depoi* 
tured  with  animals  ;  and  that  the  beft  time  of  perfbnuB[[ 
the  operation  vrith  it,  is  from  the  middle  of  February  to  ttt 
middle  of  April.  And  that,  in  general,  dreffing  the  land  m 
way  may  be  fufficient ;  but  if  the  fward  be  verv  moffy  or 
adhefive,  it  ihould,  he  thinks,  be  dreffed  length  anacroffvajfli 
cleaned  and  rolled  ;  the  implement  being  occafionally  deaitd 
from  rubbifli. 

And  it  is  fuggefted,  that  if  the  fward  be  thin,  itmtf^ 
thickened  very  much,  by  laying  eight  or  ten  tons  of  rottel 
dung  on,  and  fowing  feven  pounds  of  white  clover»  »* 
pounds  of  wild  or  cow-clover,  four  pounds  of  trefoiii  fsv 
pounds  of  rib-grafs,  and  one  peck  of  the  beft  rre^p^ 
feeds,  per  acre,  previoufly  to  its  being  dreffed  in  this  *>f» 
bufli-harrowed,  cleaned,  and  rolled.  He  thinks,  that  by 
dreffing  land  in  this  way  by  this  tool,  mofs  is  torn  np»  i^f 
and  mole-hills  levelled  and  deftroyed,  the  roots  of  the  p» 
cut,  and  horfe-hoed,  which  caufes  them  to  throw  out  nwk 
lateral  flioots  or  ftems,  the  fward  thickened,  and  the  fariiKt 
made  fo  clean  as  to  put  on  the  fineft  appearance,  when  kept 
dofe  fed  down.  And  that  by  fuch  mana^ment,  aad  gn^' 
ing  as  much  ftock  as  will  keep  the  grafs  in  a  voung  fioc^ 
lent  ftate,  and  hobbtng  or  mowing  all  the  tufts  and  «e^ 
three  times  in  the  courfe'of  the  fummer,  the  gni*«r  w3lW 
enabled  to  receive  every  benefit  from  his  land,  and  hl»^ 
prevent  the  ftems  of  4veral  grafies  from  running  to  M 
and  being  thereby  injured,  as  well  as  the  land. 

This  fort  of  tool  is  contrived  in  fomewhat  the  (awe  »» 
ner  as  other  implements  of  the  fame  nature,  having  t«* 
ftrong  pieces  of  wood  which  form  the  4>uter  fide*frsn^  ^ 
feet  long,  and  twelve  by  three  inches  fquare,  (haped  s*^j^ 
ordinary  tools  of  this  fort:  there  is  a  coulter-bar,  fi«ei^ 
eight  inches  long,  and  four  by  three  and  a  half  indies  £1^ 
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#tttfide  meafttrtf  wfaich  it  dmded  into  mneteen  equal  parts* 
in  which  nineteen  coulters  for  fcarifying  the  fward  of  the 
ground  are  fitted  :  there  are  alfo  four  bars,  five  feet  eight 
inches  long,  and  three  and  a  half  by  two  inches  fquare,  for 
bracing  the  fide-frames  together,  and  for  fixing;  the  thorns 
ki»  which  brufh  the  fward  after  it  has  been  fcarihed.  There 
are  likewife  two  pieces  of  a(h*woody  three  inches  fquare 
and  about  fartr  inches  long,  for  fledging  the  machine 
dpon  from  one  neld  to  another  ;  and  a  chain,  by  which  the 
whole  nuchine  is  drawn  with  two  horfes  abreaft.  The  coul- 
ters are  ten  inches  long,  and  one  and  one*fourth  inch  broad, 
and  three-eighths  of  an  inch  thick  for  three  and  a  half 
inches  within  the  wood  of  the  coulter-bar,  below  which  the 
fore-edge  is  made  (harp,  for  cutting  the  fward  or  turf  off  the 
l^round.  There  is  a  fcrew-bolt,  which  regulates  the  depth 
at  which  the  coulters  fcarify  and  cut  the  land ;  in  which  are 
fattened  iron-plates  twelve  inches  long,  and  three  by  one- 
fourth  of  an  inch  fquare,  with  two  iron  bolts,  twelve  and  a 
half  inches  long  and  half  an  inch  in  diameter,  for  faflening 
the  iron-plates  to  the  upper  and  under  fides  of  the  different 
parts.  There  is  alfo  an  iron  bolt  twelve  and  three-fourth 
uches  long,  hilf  an  inch  in  diameter  at  top  and  bottom, 
and  three-quarters  of  an  inch  diameter  where  the  fcrew  is 
made  to  turn }  a  nut-fcrew,  three  inches  long,  three-fourths 
of  an  inch  by  one  and  a  half  inch  fquare,  is  fixed  in  the 
coulter-bar  for  regulating  the  depth  of^the  coulters ;  which 
being  turned  by  the  fcrew-key  right  or  left  hand  about, 
raifes  or  drops  the  coultera  at  pleafure. 

In  ufincr  the  tool,  the  hinder  part  of  the  machine  muil  be 
^rawn  and  filled  well  with  long  black-thorns,  when  it  will 
be  ready  for  being  made  ufe  of  in  the  work. 

SWARDEVf,  in  Hindoo  Mythology^  a  name  of  the 
Hindoo  goddefs  Parvati,  con  fort  of  Siva. 

SWARDY,  in  Ameutture^  a  term  ufed  by  the  farmers 
for  a  foil  well  covered  with  grafs. 

SWARE,  or  Schwarb,  in  Commereet  a  money  of  account 
and  coin  at  Bremen.  As  a  money  of  account,  the  grote 
(72  grotes  being  =s  a  thaler  or  rixdoUar)  is  fubdsvided  into 
five  fwares  current.  It  is  alfo  a  copper  coin.  See  Coin, 
and  Money. 

SWARLAND,  in  Geography^  a  river  of  Sweden,  which 
runs  into  the  Hielmas  lake,  near  Orebro. 

SWARM,  denotes  a  large  body  or  number  of  bees,  or 
of  other  fmall  animals :  the  term  is  particularly  applied  to 
a  number  of  bees  that  emigrate  in  a  body  from  a  hive. 
Every  fwarm  is  compofed  of  a  queen,  many  common  bees, 
both  old  and  young,  and  drones,  the  number  of  which  is 
uncertain. 

The  nature  of  the  annual  new  fwarms  of  bees,  which  we 
fee  depart  from  old  hives,  is  not  to  be  truly  underitcod, 
otherwife  than  by  knowing  the  hiltory  of  the  propagation 
of  the  fpecies  among  thefe  animals,  for  which  lee  Bee  and 

Some  have  fuppofed  that  thofe  fwarms  which  have  moft 
drones  are  the  moft  likely  to  profper ;  but  this  has  been 
controverted  by  others.  The  multitude  of  fwarms  does  not 
forbode  the  profperity  of  an  apiary :  neither  do  thcfe  carlieil 
{warms,  fuch  as  thofe  that  rife  towards  the  latter  end  of 
Aoril  or  the  beginning  of  May,  prove  the  belt  or  profper 
mpft  ;  but  thofe  that  happen  at  the  latter  end  of  May,  or 
beffinning  of  June,  are  the  moft  promifing. 

if  a  hive  has  been  very  well  peopled  during  the  winter,  the 
young  progeny  go  out  early  in  the  fpring  ;  and  if  it  hath 
been  very  thinly  peopled,  it*is  fometimes  as  late  as  the  middle 
of  Juo«  before  they  go,  even  without  any  accidental  delay 
from  the  want  of  a  queen.  But  the  two  principal  fwarming 
months  are  May  and  June. 


The  people  who  manage  bees,  are  informed  of  the  time 
when  they  are  going  to  fend  out  new  fwarms  by  fetend 
figns.  One  ii,  when  the  hive  is  fo  peopled,  that  many  of 
the  bees  cannot  find  room  within,  but  Itand  in  clufters  oft  the 
outfide  of  the  hive ;  another  is  the  appearance  of  a  large 
number  of  drones,  or  male  bees,  efpecially  if  the  weather  be 
clear,  calm,  and  warm  ;  for  in  a  cloudy,  wet,  and  flormy 
feafon,  the  firft  fwarms  feldom  or  never  rife,  though  the  caikv, 
or  lecond  fwarms,  often  rife  in  indifferent  weather :  thei\?, 
however,  are  not  certain  figns,  nor  do  they  point  out  the 
very  day  of  the  fwarming  ;  but  there  is  one  which  declares  it 
very  pun^ually,  which  is  the  obferving,  that  though  the  hive 
be  very  full,  and  the  day  very  fine,  yet  irery  few  bees  go  out  in 
fearch  of  honey ;  in  this  cafe  it  is  a  certainty  that  they  are 
afi'embling  themfelves  in  the  hive,  and  preparing  to  be  gone 
in  a  very  little  time.  If  a  perfon  go  near  the  hives,  that  are 
ready  to  fend  out  fwarms,  in  the  evening,  or  even  in  the 
night,  he  will  hear  a  fort  of  humming  noile  in  them,  which 
is  not  to  be  heard  at  fnch  times  on  any  other  occafion  :  ia 
(hort,  the  whole  is  in  agitation  on  the  occafion,  and  the  tu- 
mult never  ceafes  till  the  sew  colony  goes  out. 

The  fignal  of  the  going  out  of  a  fwarm  from  a  hive  i» 
fometimes  only  a  humming  noife  made  by  one  fingle  bee,  but 
that  a  very  particularly  acute  and  clear  found :  this  feems  to 
be  the  voice  of  the  new  queen,  or  female  bee,  calhng  toge- 
ther the  fwarm  that  is  to  follow  her  out,  and  animating  them 
with  a  fort  of  martial  mufic  for  the  great  adventure  they 
are  going  to  engage  in. 

It  is  rare  to  hear  thefe  previous  notices  given  for  a  firfl 
fwarm  ;  but  the  time  of  fecond  fwarhis  may  generally  be 
fixed  within  a  day  or  two,  by  means  of  thefe  diftinfl  and 
mufical  notes,  which  are  always  heard  two  or  three  days  be* 
fore  they  rife.  Eight  or  nine  days  after  the  firtl  fwarm  is 
gone,  one  of  the  young  princefles,  addrefling  herfelf  to  the 
queen-mother,  petitions  for  kave  to  withdraw  and  ereft  a 
new  empire,  with  a  feled  body  of  the  populace^  For  a  day 
or  night  the  rerent  gives  no  anfwer,  but  the  young  princefs 
perfifts  in  her  ^it,  and  at  laft  fucceeds.  The  fecond  night 
the.  queen,  with  a  very  audible  voice,  ifFues  her  royal  grant, 
and  proclaims  it  through  the  whole  kingdom  ;  and  the  fol- 
lowing day,  the  weather  being  tolerable,  you  may  expe6l  the 
fwarm.  When  it  is  ready  to  come  forth,  the  notes  arc 
louder,  quicker,  and  more  conftant ;  when  the  greater  part 
of  the  fwarm  is  out,  the  mufic  is  then  at  an  end. 

All  the  different  modulations  of  founds  made  by  the  hteip 
are  the  cffeft  of  the  different  vibrations  of  their  wings  in  the 
air.  It  has  been  fuppofed  by  Swammerdam,  that  the  air 
iffuing  from  the  ftigmata  of  the  body  was  very  inftrumental 
to  the  making  of  this  found  ;  but  this  is  proved  to  be  an 
erroneous  conjefture,  by  the  eafy  experiment  of  cutting  off 
a  bee*s  wings,  which  always  renders  the  Creature  perfectly 
mute,  though  this  could  not  be  the  cafe,  if  the  voice  pro- 
ceeded from  other  parts.  It  is  evident,  therefore,  that  allr 
the  founds  of  the  bee  are  made  by  the  Itrikmg  of  its  wings 
againfl  the  air  ;  and  it  feems  very  eafy  to  imagine,  that 
when  the  motion  of  wings  can  make  a  found,  the  more  quick 
or  flow  motion  of  them  can  modulate  it  in  a  different  man- 
ner, and  the  moving  them  in  feveral  different  dire6hons.  may 
alfo  add  greatly  to  the  variety. 

The  hours  of  going  out  of  fwarms  are  generally  betwcea 
eleven  in  the  morning  and  one  or  two  in  the  afternoon  :  the 
air  is  at  this  time  very  hot,  and  the  fun  often  fhines  brightly 
on  the  furface  of  the  hive  :  the  effe^  of  this,- in  caufing  them 
to  go  out,  is  eafily  conceived.  The  few  who  are  neareit  th^ 
month  of  the  hive,  and  are  ready  to  follow  their  queen,  fooA 
find  that  this  is  a  pleafant  feafon  for  their  expedition,  apd 
the  numbers  of  others,  which  remaj^ied  irre^olmiHntheiRAer 
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pirti  of  the  hite,  now  find  the  natural  heat  of  the  place  in- 
cteafed  to  fo  great  a  degree  by  the  aftion  of  the  external 
warmthy  that  it  is  very  natural  for  them  to  refolve  at  once 
to  depart  with  thofe  which  are  going  off,  in  order  to  find  a 
place  where  they  may  be  more  at  eaie»  or  lels  crowded  and 
heated  in  their  habitation.  People  who  have  the  care  of 
bees  fliould  attend  to  their  fwarmmg»  or  going  out  on  thefe 
occafions ;  and  if  they  are  not  at  Infure  to  watch  them  in 
the  hours  before  mentiooed^  ftiould  defend  the  hives,  during 
that  part  of  the  davy  from  the  heat  of  the  fun,  that  they  may 
not  go  off  and  be  loft* 

'  Immediately  before  the  going  out  of  a  fwarm,  there  is 
heard  a  prodigious  humming  in  the  hive,  much  greater  than 
what  is  heard  at  any  other  time,  and  immediately  after  this, 
the  openings  of  the  hive  are  crowded  with  bees,  in  a  violent 
hurry  to  get  out ;  thofe  which  firft  come  out  inmiediately 
take  fli^lit,  and  if  the  female,  or  queen,  be  among  thefe,  vaft 
numbers  immediately  follow,  and  the  air  is  feen  as  full  of 
them  as  it  is  of  flakes  of  fnow  in  a  winter  ftorm ;  and,  in 
fine,  it  is  not  a  minute  before  aU  the  bees  that  are  to  make 
the  new  fwarm,  are  out  of  the  hive  :  when  the  body  is  thus 
joined,  they  rife  and  fall  in  the  air,  and  feem  very  curious  in 
choofing  a  place  where  to  fix  themfelves.  It  does  not  ap- 
pear that  the  female  bee  choofes  the  place  for  them,  but  ihey 
all  feem  to  be  affiftant  in  it ;  and  as  foon  as  they  have  fixed 
upon  a  proper  branch  of  a  tree,  or  the  Uke,  they  all  fly  to- 
wards it,  and  begin  to  form  aclufter  in  one  part  of  it.  The 
female  does  not  place  herfelf  at  the  head  of  this  clufter,  but 
fits  on  the  brancn  near  it,  to  fee  how  (he  approves  the  ma- 
nagement :  as  foon  as  the  clufter  is  of  a  proper  fize  (he  adds 
herfelf  to  it,  and  from  that  inftant  it  thickens  in  a  furprifing 
manner,  all  trving  firft  to  fix  themfelves  to  the  reft,  fo  that 
in  a  quarter  of  an  hour  they  are  all  coUedked  together  in  a  vaft 
mafs,  hanging  to  one  another  by  the  legs.  In  this  condition 
they  remam  abfolutely  quiet,  though  expofed  to  the  open  air, 
and. there  are  no  more  ot  them  feen  flying  loofe  about,  than 
there  are  about  the  hives  in  a  fummer's  day. 

When  the  time  of  a  fwarm's  going  out  of  the  hive  is 
expelled,  the  people  who  have  the  care  of  them,  (hould 
always  be  prepared  with  a  hive  to  receive  them  ;  and  when 
the  fwarm  fettles  upon  fome  branch  of  a  bufh,  or  low  tree, 
the  hiving  of  them  is  an  eafier  matter  than  could  be  ima^ 
gined.     See  Hiving. 

The  hives  of  bees  are  commonly  placed  in  gardens,  that 
the  bees  may  have  fome  flowers  at  leaft  in  their  own  neigh- 
bourhood, and  not  be  compelled  to  go  far  in  fearch  of  food  ; 
and  the  fwarms  from  thefe  hives  always  fucceed  beft,  when 
there  are  fome  bu(hes,  as  of  filberts,  barberries,  or  the  like, 
in  the  garden,  as  well  as  high  trees  ;  for  when  the  bees  take 
a  high  flight,  they  often  take  a  very  long  one  before  they 
fettle,  and  fometimes  eo  fo  far,  that  the  eye  cannot  trace  them 
to  the  place  of  their  ^ttling  ;  in  which  cafe,  all  attempts  to 
fearch  lor  them  are  ufually  vain,  and  they  are  loft  entirely. 
The  low  bufhes  in  view  ufually  determine  them  to  low  flights, 
and  if  they  are  feen  to  be  afcending  too  high,  the  cuftom  is 
to  throw  handfuls  of  duft  and  fand  upon  them  ;  this  ufually 
brings  them  down,  as  they  probably  miftake  the  particles 
for  drops  of  rain. 

When  the  weather,  for  fome  days  after  fwarming,  is  un- 
favourable for  the  bees  going  out,,  they  (hould  be  fed  with 
care  until  it  gets  fine,  otherwife  there  will  be  great  rifle  of 
the  young  fwarm  dying,  or  being  deftroyedt 

Another  very  ancient  coftom,  and  which  is  continued  to 
this  day,  is  the  beating  on  inftruments  of  brafs,  and  the  like, 
%o  make  a  great  noife  while  they  are  gathered  in  the  air  :  it 
is  pretended,  that  this  difpofes  to  fix  themfelves  the  fooner. 
Xhc  orjgia».of  this  cuftom  has  been  as  obfervatioui.  that 
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thunder  always  fends  thofe  bees  which  are  abroid,  (rom  tbt 
flowers  back  to  the  hive,  and  it  is  fuppofed  that  this  mi. 
ficial  noife  may  have  the  fame  effedl ;  but,  in  aU  probabilhr 
the  bees  are  better  acquainted  with  thunder  than  to  be  thin 
deceived :  there  is  indeed  much  more  probability  of  tbdr 
miftaking  the  particles  of  duft  falling  upon  their  bacb 
for  drops  of  rain,  than  taking  fo  unlike  a  found  for  thna. 
der ;  for  it  is  found  by  expenence,  that  the  making  all  the 
noife  that  can  be  conceived  this  way,  never  was  able  to  diifc 
one  bee  from  a  flower  where  it  was  bufy,  or  to  fend  one 
ftraggler  home.  Reaumur  Hift.  Inf.  vol.  x.  p.  290.  Tbor. 
ley's  Enquiry,  &c.  ^c•  6. 

Swarm,  Jffler,     See  ArTER'Swarm, 

SWAROCHESHA,  in  Hindoo  Fabulous  Ht^orj.vLi 
name  of  one  of  the  holy  men  named  Menus.  (See  Mexo] 
The  name  of  this  perfon  is  feldom  met  with. 

SWARTA,  in  Geograph.     See  Schwartza. 

SwARTA,  a  town  of  Sweden,  in  Sudermannland ;  j^mla 
N.E.  of  Ny hoping. 

SWARTEBERG,  a  town  of  Weft  Gothland;  ift 
miles  N.  W.  of  Uddevalla. 

SWAKTHt  in  Rural  Economy.     See  Swath. 

SWART-HORN,  in  Geography^  a  mountain  of  Sviti 
zerland,  in  the  country  of  the  Grifons,  being  part  of  die 
Scaletta  Alps,  which  communicate  with  the  Julian  Alpii 
the  Sat,  and  the  chain  that  feparates  the  Valteline  mnB 
Upper  Engadina  and  Pregalia. 

SWARTOW,  a  river  of  Holftein,  which  joiai  tk 
Tave ;  3  miles  N.  of  Lubeck. 

SWARTSLUYS,  a  fortrefs  of  Holland,  in  the  d^ 
partment  of  Ovcryflel,  fituated  oh  the  river  Vecht,  in  J 
marfliy  country,  defended  by  five  baftions ;  2S  miles  W.  of 
Covordeii. 

SWARTZIA,  in  Botany^  a  name  given  bf  Schreber 
to  the  Tounatea  of  Aublet,  in  honour  of  Olof  Swrartz,  M.D. 
the  prefent  Bergian  profefibr  of  botany  at  Stockhob,  s 
faithful  pupil  of  Linnaeus,  and  one  of  tne  beft  botamftsof 
this  or  any  age.  His  various  Cryptogamic  works,  no  kd 
than  his  Weft  Indian  Flora,  entitle  this  amiable  asd  libenl 
writer  to  univerfal  refped.  Rittera  of  Schrcber,  feethii 
article,  proves  the  fame  grenus.  Another  Swartziavm^- 
deed  founded  by  Hedwig,  in  his  Crypt,  v.  2.  72 ;  butili* 
latter,  a  genus  of  Mofl'es,  is  unqueftionably  not  diftipdfroin 
Trichostomum,  as  we  hope  nereafter  to  dsmonftratci  is 
its  proper  place.-^Schreb.  Gen.  ci8.  Willd.  Sp.  Pi.  '•  5* 
1 2 1 9.  Mart.  Mill.  Did>  v.  4.  (Tounatea ;  Aubl.  GuiaB. 
549.  Jufl'.  440.  Lamarck  Did.  v.  7.  716.  lUuftr.  t.  461. 
Rittera ;  Schreb.  364.  Swartz  Ind.  Occ.  935.  Poffin; 
AubL  Guian.  934*  Swartz  Prodr.  81.  Jufl*.  351.  Li- 
marck  Did.  v.  5.  576.  llluftr.  t.  461. )< — Clafs  aodanbt 
Polyandria  Monogynia,  Nat.  Ord.  Puiamiacaf  Line*  Ce^ 
parides,  Juff. 

Gen.  Ch.  Col.  Perianth  inferior,  of  one  leaf,  coriaceous, 
permanent,  in  four  deep,  ovate,  rounded,  concave,  reflexed» 
nearly  equal  fegments,  coloured  on  their  infide.  Cor.  P^ 
one,  lateral,  ereft,  roundifti  or  oblong,  fringed,  with  a  (bort 
claw.  Siam*  Filaments  numerou8,  longer  than  the  coroh 
inferted  into  the  receptacle,  awl-(haped,  feme  of  theoi,  whicb 
are  oppofite  to  the  petal,  (horter  and  imperfed;  aslbert 
roundim,  incumbent.  Pifi.  Germen  ftaLked,  oblong:i  coAp 
prefTed,  declining,  or  incurved ;  ftyle  (hort ;  ftigma  oblique* 
Peric.  Pod  oblongs  tumid,  comprefled,  of  one  cell  sad  t«9 
valves.     SetJi  few,  oblong,  tunicated. 

Efl'.  Ch.  Calyx  in  four  deep  fegments.  Petal  Witarj, 
lateral.  Pod  of  one  cell,  with  two  valvesj  and  a  few  totf- 
cated  feeds. 

Obf.    As  the  Swartzia  and  HUura  of  Schreber  irr  i(- 
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foted  by  Vahl  and  Willdenow  to  be  one  and  the  fame  genus^ 
we  have  endeavoured  to  make  our  defcnption  of  the  fruit 
anfwer  to  both,  prefuming  there  may  be  fome  inaccuracy  in 
one  or  other  of  Aublet's  defcriptions*  and  not  having  iieen 
more  than  the  enlarging  germens  of  Rtttera  only. 

1.  S.JtmpSciJhlia.  Simple4eaved  Swartzia.  Wiild.  n.  i. 
(Rittera  fimpkx  ;  Vahl  Sym%.  v.  2.  60.  Swartz  Ind.  Occ. 
g^6.) — Leaves  fimple,  elliptical,  with  a  blunt  point.  Petal 
roundiih,  longer  than  the  calyx.  Stamens  very  numerous. 
-—Native  of  thick  woods  in  the  Caribbee  iflands,  flowerin? 
in  June.  A  Jbruif  ten  feet  high,  with  alternate,  round, 
(inooth,  leafy  branches^  minutely  dotted  with  whitiflk  elevated 
points.  Leaves  ftalked,  alternate,  fome  what  coriaceous, 
broadly  elliptical,  about  three  inches  long,  or  more,  entire, 
with  a  (hort,  blunt,  rarely  emarginate,  point ;  bright-green 
and  fmooth  on  both  (ides,  with  one  rib,  and  numerous, 
tranfverfe,  parallel,  interbranching  veins.  Footftalks  half 
an  inch  long,  fmooth,  chanjieUed»  with  two  fmall,  acute, 
decurrent,  terminal  teeth.  Stipuhu  oppoiite,  fetaceous, 
deciduous^  Flower-Jlulhs  axillary  or  terminal,  racemofe, 
fhorter  than  the  leaven,  bearing  from  two  to  eight  or  ten 
large,  yrilow,  fragrant  Mowers ;  whofe  upper  Jtamesu  are 
thickeft  and  longen,  with  oblong  curved  anthers ;  the  lower, 
next  to  the  petals  (horter  and  capillary,  with  ovate  twin 
anthers.  Seeds  fcarcely  more  than  two,  black,  with  a  white 
fear,  attached  to  the  lower  future  of  tlxt  pod;  we  neverthe- 
lefs  can  hardly  term  it  a  legume. 

2.  S.  grandi^ra.  Large-flowered  Swartzia.  Willd.  n.  2, 
h*  Rittera  grandiflora ;  Vahl  Eclog.  v.  2.  37.  Plant.  Amer*. 
dec.  I.  t.  9/') — Leaves  fimple,  oblong-ovate,  pointed. 
Teeth  of  the  footfUlks  obfolete.  Stadks  about  three-* 
flowered.  Petal  very  large,  kidney- ftiaped. — Native  of  the 
ifland  of  Trinidad.  Very  much  like  the  laft,  but  ap- 
parently diftinft.  The  leaves  are .  narrower,  thinner,  and 
more  pointed.  Teeth  of  \\\it  footAalks  not  decurrent.  Petal 
larger.  Better  charafiers  may  hereafter  be  difcovered  by 
thofe  vrho  have  an  opportunity  of  comparing  good  fpeci- 
mens  of  both  plants.     VahL 

3.8.  dodecandra.  Dodecandrous  Swartzia.  Willd.  n.  3. 
(Rittera  dodecandra ;  Vahl  Symb.  v.  2.  60.  t.  34.) — Leaves 
fimple»  ovate,  nearly  feffile.  Petal  oblong,  about  the  length 
of  the  calyx.  Stamens  lefs  than  twenty. — Native  of  South 
America.  Von  Rohr* — ^The  branches  are  round ;  downy  to- 
wards the  extremity.  Leaves  alternate,  on  very  Ihort,  mi- 
nutely toothed,  ftalks,  ovate,  two  or  three  inches  long, 
membranaceous,  very  fmooth,  with  a  blunt  emarginate 
point,  one  rib,  and  many  tranfverfe  veins.  Stipuhu  fetaceous, 
rather  longer  than  the  footjlalks*  Clujiers  axillary,  (horter 
than  the  leaves,  lax,  (lender,  of  four  pr  iis^JUwers^  with  a 
pair  of  fetaceous  broBeas  under  each  partial  ftalk.  Petal 
obovate-oblong,  rather  longer  than  the  calyxy  but  (horter 
than  ths  JlamenSi  which  are  from  fourteen  to  nineteen  in 
number,  yellow  and  thread-(haped.     Vahl. 

4.  S.  tripMla.  Larger  Three-leaved  Swartzia.  Willd. 
n.  4«  (Pofura  triphylla;  Swartz  Prodr.  82.  Ind.  Occ. 
037,  note.  P.  arborefcens ;  Aubl.  Guian.  934.  t.  355. 
Kittera ;  Schreb.  Gen.  364. )— Leaves  temate,  elliptic- 
oblong-  Stamens  about  twenty-five,  longer  than  the  petal. 
.—Found  by  Aublet,  in  the  forefts  of  Guiana,  bearing 
flowers  and  fruit  in  May.  The  French  call  it  Bois  ajieche^ 
or  Arrow-wood,  becaufe  the  wood  ferves  the  natives  to  make 
points  to  their  arrows,  being  very  hard  and  dofe,  of  a  yel- 
low colour.  The  tree  is  of  a  middling  fize,  with  a  trunk 
feven  or  eight  feet  high,  and  as  many  inches  in  diameter, 
crowned  with  fpreading,  round,  fmooth,  wavy  branches. 
Leaves  temate,  dark-green,  fmooth  and  (hining ;  paler  be- 
neath ;  the  middle  ktmet  moit  elliptical,  acute  at  each  end^ 
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three  or  four  inches  in  length ;  the  lateral  ones  more  ovate, 
and  much  fmaller.  Common  footfiali  flattened  above  as  if 
winged;  convex  beneath;  (horteft  in  the  part  below  the 
lateral  leaflets,  each  portion  tipped  with  a  pair  of  very  con- 
fpicuous,  acute,  decurrent  teeth.  Stipulas  awl.(haped,  fome* 
what  hairy.  Clufters  axillary,  (lender,  of  but  kwjlowersf 
with  pairs  of  fetaceous  braSeas  like  the  former.  Petal 
rounded,  emarginate,  yellow,  twice  as  long  as  .the  calyx. 
Stamens  twenty-five  or  twenty-fix  {/luhlet)^  fix  or  feven  of 
which,  next  the  petal,  are  (hortelt  and  imperfeA.  Po^/fmooth^ 
coriaceous,  containing  from  one  to  four  angular  ^^^46,  of  an 
acrid  and  even  cauflic  quality,  aU  <<  attached  by  a  fringed 
umbilical  cord  to  a  marginal  receptacle.^' 

5.  S.  myrtifolia.  Myrtle. leaved  Swartzia. — Leaves  ter- 
nate  or  pinnate,  laijceolate-oblong ;  with  a  bordered  ftalk. 
Stamens  very  numerous,  polyadelphous,  as  long  as  the  caly^, 
fcarcely  fo  long  as  the  petal. — (fathered  in  the  Caraccas, 
by  J«  Maerter,  M.D.  who  favoured  us  with  a  fpecimen  on 
his  return  from  that  country  in  179 1.  This  retembles  the 
la(l  in  general  appearance,  but  the  leaves  are  only  one-third 
as  large,  and  often  pinnate  of  five  leaflets,  as  well  as  ter- 
nate,  on  the  fame-  branch.  The  footfidks  are  fimilarly 
toothed  at  the  top  of  each  joint ;  but  thtjltpulas  are  moftly 
lanceolate,  leafy,  and  confiderably  larger.  Petal  orbicular^ 
white  or  yellowilh.  Stamens  extremely  numerous,  capillary, 
varioufly  combined  at  the  bafe,  in  wnich  they  accord  with 
our  feventh  fpecics. 

6.  S.  pinnaia.  Pinnate  Rcund-ftalked  Smrartzia.  Willd. 
n.  5.  («  Rittera  pinnata ;  Vahl  Eclog.  v.  2.  38.") — Leaves 
pinnate  ;  their  common  italk  round. — Native  of  the  ifland 
of  Trinidad.  We  know  nothing  of  this  fpecies  but  from 
Willdenow,  whofe  fpecific  character  is  decifive. 

7.  S.  alata.  Pinnate  Wing-ftalked  Swartzia.  Willd. 
n.  6.  (Swartzia;  Schreb.  Gren.  518.  Tounatea  guianen^* 
fis ;  Aubl.  Guian.  5C0.  t.  218.) — Leaves  pinnate,  eUiptical; 
with  a  bordered  iialk.  Stamens  numerous,  polyadelphous, 
much  longer  than  the  calyx. — Found  by  Auolet  in  the 
forelis  of  Guiana,  bearing  flowers  and  fruit  in  November.-^ 
A  tree9  whofe  trunk  attams  the  height  of  twenty-five  feet, 
or  more,  and  is  above  a  foot  in  diameter.  The  barh  is 
fmooth,  a(h.coloured ;  the  wood  whiti(h,  not  very  compaft. 
The  wide-fpreading  branches  are  round,  fmooth  and  leafy. 
Leaves  alternate,  as  large  as  thofe  of  our  common  Walnut, 
but  firmer,  of  five  leaflets,  whofe  length  is  from  three  to 
eight  inches ;  their  upper  fide  poliflied ;  under  opaque^ 
finely  reticulated  with  veins.  Each  joint  of  the  Mringed 
common  Jlalk  is  obfcurely  toothed  at  the  fummit.  The 
flowers^  of  which  we  have  feen  no  fpecimens,  are  defcribed 
by  Aublet  as  very  fmall,  growing  many  together  in  fimple 
lateral  clufters^  about  fix  inches  long,  with  a  little  fcale,  or 
braSea,  at  the  bafe  of  each  partial  ftalk.  Calyx  in  four 
deep  acute  fegments,  of  a  dirty  white.  Corolla  none*  Sta^ 
mens  very  numerous,  twice  the  length  of  the  calyx.  Cap/ule 
oval,  yellow,  of  two  concave  valves,  containing  one  verti- 
cal, oval,  black  feedf  fiUinj^  the  cavity  of  the  feed-veffel, 
and  enveloped  at  its  bafe  with  a  white,  membranous, 
notched  tunic.  Such  is  Aublet's  account,  confirmed,  in 
the  main,  by  Schreber,  who  appears  to  have  examined 
a  dried  fpecimen  himfelf,  and  who  found  no  petaly  unlefs 
what  he  took  for  an  occafional  fifth  fegment  of  the  calyx 
might  be  fuch.  What  has  that  appearance  in  Aublet's 
plate,  is  perhaps  the  germen.  The  fruit  differs  much,, 
in  afpe6l  at  leaft,  from  the  other  fpecies;  but  probably 
Vahl,  who  had  more  ample  materials  than  have  come  in  our 
way,  has  fettled  all  thefe  difficulties,  and  we  have  not  hia 
work  at  hand. 

SWASH,  Lower^  Upper,  Nine-feet,  and  Twelvefeet^  in 

4  M  Geog;taphy^  . 
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Geogrt^hy^  denominations  applied  to  different  flioals  near 
the  coad  of  North  Carolina,  trom  N.  lat.  53*  40^  to  34^  %i\ 
and  from  W.  long.  76°  50'  to  78®  10'. 

SWATARA,  a  townfhip'of  PennfylTania,  in* Dauphin 
county 9  containing  2291  inhabitants,  of  whom  four  are 
ilaves. 

^WATH,  or  SwARTH,  in  Rural  Econom^y  a  term  de- 
noting a  row  of  grafs  or  com,  as  laid  by  the  mower. 

Swath,  Fafcta^  among  Surgeent^  a  long  and  broad  band 
ufed  for  binding  up  any  difeafed  membo*  or  part.  See 
Bandage. 

SwATH-Buik,  in  Agrictdiurey  the  ridge  or  line  under  new- 
mown  grafs :  alfo,  the  fmall  ridge  of  ftubble  or  fliort  grafs 
left  b^ween  two  fwaths  in  mowing. 

SwATH-/2«if,  a  rake  about  two  yards  long,  with  iron 
teeth>  and  a  bearer  in  the  middle,  to  which  a  man  fixes  him- 
ielf  with  a  belt,  and  wheir  he  has  gathered  as  much  corn* 
&c.  as  his  rake  will  hold,  he  raifes  it  and  begrins  again. 
This  inftniment  is  in  fome  counties  called  a  dew-rake,  and 
much  ufed  in  EiTex  for  gathering  barley  after  mowiuff. 

SWATKA,  in  Geography ^  a  town  of  Bohemia,  m  the 
circle  of  Chrudim ;  8  miles  W.  of  Politza. 

SWAY,  To,  in  Rig^g^  denotes  to  haul  down  upon  a 
rope  or  cable. 

SWAYAMBHU,  9  name  or  epithet  meaning  in  the 
Sanfcrit  language  felf-exiflent ;  and  as  die  Hindoos,  like 
the  Jews,  had  an  awful  relu£Unce  in  uttering  the  direft 
name  of  the  Supreme  Being,  they  had  recourfe  to  epithets 
expreffive  of  his  attributes.     See  Jbhovah  and  O'm. 

aWAYAMBHUVA,  a  perfonage  of  confidcrable  im- 
portance  in  the  hiftory  and  cmronology  of  the  Hindoos ;  in 
which  much  confufion  and  contradidion  occur  at  almoft 
erery  ftcp  taken  into  ages  at  all  remote.  The  name  of  this 
perfonage  means  fon,  or  offspring  of  the  felf-exiftent ;  the 
latter  epithet  being  a  received  tranflation  of  Swayambhu, 
underftood  to  mean  the  Deity ;  the  final  fyllable  denoting 
fon  or  offspring.  In  the  Inftitutes  of  Menu  it  is  faid,  that 
the  Mighty  Power,  meaning  the  Deity,  baring  divided  his 
own  fubftaiice,  became  half  male  half  female ;  or,  fars  the 
commentator, "  nature  adive  and  paflive."  From  the  tensalc 
portion  proceeded  Viraj,  and  from  him  the  firft  Menu,  the 
fubjed  of  this  article,  who  is  fuppofed  to  have  revealed  the 
Inftitutes  bearing  his  name.  Of  the  five  who  followed,  little 
is  faid  in  the  Ilindoo  books.  (See  Mbmu.)  In  the  time 
of  the  fcventh,  named  Satyavrata,  the  general  deluge  oc- 
curred. The  firft  Menu,  fir  W.  Jones  (Af.  Rcf.  vol.  ii.) 
judged  to  be  the  fame  with  Adam ;  the  laft  with  Noah, 
•«  tlie  great  progenitor  and  reftorer  of  our  fpecies." 

Swayambhuva  appears  fometimes  to  be  Brahma,  in  a 
human  fhape,  and  is  laid  to  have  defcended  at  a  facrifice.  In 
this  charader  a  wife  is  afiigned  him,  named  Saiarupa;  which 
fee.  They  are  faid  to  have  had  two  diftinguiihed  fons  and 
three  daughters,  and  fometimes  to  have  had  ten  fons.  The 
eldeft  is  named  Priyavrata :  his  three  daughters  are  named 
Acuti,  Devafruti,  and  Vifrutri  :  the  latter  is  alfo  called  Pa- 
rafrutri,  but  their  names  are  feldom  heard. 

Satanipa  is  fometimea  reprefented  to  be  the  wife  of  the 
firft  Menu,  named  Swayambhuva,  or  fon  of  the  felf-exifting, 
and  faid  alfo  to  have  been  his  daughter.  This  Menu  is  the 
reputed  author  of  the  Inftitutes  known  by  his  name.  (See 
Menu.  )  If  the  latter,  as  has  been  furmifed,  be  allowed 
to  be  Adam,  his  confort  Satarupa  correfpondr  of  courfe 
with  Eve.  But  as  there  is  much  confufion  in  the  hiftory 
of  the  Menus,  we  find  this  important  female  mentioned  as 
the  confort  alfo  of  the  laft,  or  feventh,  Menu,  Satyavrata ; 
ID  whofe  days  the  general  deluge  occurred,  and  in  whom 
our  patriarch  Noah  is  without  dombt  to  be  recognifed. 
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Both  thefe  Menus  are  faid  to  have  had  ten  fons  by  mm* 
named  Satarupa,  who  appear*  fometimes  as  the  confort  or 
fakti  both  of^  Brahma  and  Siva ;  correfpondmg,  in  tirii 
cafe,  with  Sarafwati  and  Parvati.     See  Sakti. 

The  following  extra^  from  Wilford*s  learned  EfTay  ot 
the  Chronology  of  the  Hindoos  ( Afiat.  Rcf.  vol.  t.),  will 
introduce  us  more  particularly  to  the  fubjed  of  thu  artide, 
and  to  fome  other  important  perfonages  mentioned  beitia. 

**  Swayambhuva,  or  the  fon  of  the  felf<^xifting,  was  the 
firft  Menu,  auid  the  father  of  nun  kind :  his  coafort's  naoe 
was  Satarupa.  In  the  fecond  Veda,  the  Supreme  Being 
is  introduced  thus  fpeaking :  *  From  me  Brahma  wu  bon; 
he  is  above  all ;  he  is  Pitama,  or  the  fiather  of  all  men;  he 
is  Aja,  and  Swayambhu,  or  felf-exiftinff.'  From  him  pn* 
ceeded  Swayambhuta,  who  is  the  firft  Menu :  they  call  \m 
Adima  (or  the  firft,  or  Protogonus)  :  he  is  the  firft  o( 
men ;  and  Parama-Paruflia,  or  the  firft  male.  His  he^ 
mate,  Prakriti,  is  called  alfo  Satarupa :  (he  is  Adimi,  or 
the  6rft ;  (he  is  Vifwa-jenni,  or  nMther  of  the  world;  fteii 
Iva,  or  like  I,  the  female  energy  of  naiture ;  or  (he  is  t 
form  of,  or  defcended  from  I ;  me  is  Para,  or  the  grateft: 
both  are  hke  Mahadeva  and  his  fakti,  (the  female  energy  af 
nature^)  whofe  names  are  alfo  I(a  and  Ifi.'' 

Another  legend  from  the  facred  books  of  the  HindoMi 
explaining,  after  their  manner,  the  origin  of  Satampa,  aai 
of  Brahma's  four  faces  or  heads,  may  be  here  introducei 

**  According  to  the  Matfya  Purana  (fee  FuaAVAJt 
Brahma,  in  the  north-weft  part  of  India,  about  Calhoir, 
aifumed  a  mortal  (hape ;  and  one  half  of  his  body  fpnngiii| 
out,  without  his  fufiering  any  diminution  whateveft  k 
framed  out  of  it  Satarupa.  She  was  fo  beautiful  that  lie 
fell  in  love  with  her ;  but  having  iprang  from  his  body,  bs 
confidered  hep  as  his  daughter,  and  was  aihamed.  Dnriif 
this  conflidk  between  ihame  and  lovci  he  remained  motiooieli^ 
with  his  eyes  fixed  upon  her.  Satarupa  perceiving  his  fin- 
ation,  and  to  avoid  his  looks,  ftepped  afide.  Brahma  n* 
able  to  move,  but  ftill  defirous  to  fee  her,  caufed  a  face  to 
fpring  out  in  the  direction  to  which  (he  moved.  She  ftiftd 
her  place  four  times,  and  as  many  faces,  correfpoodiogwith 
the  four  quarters  of  the  world,  grew  out  of  hii  hoi 
Haring  recovered  his  intelleds,  the  other  half  of  hit  bo(h 
fprang  from  him,  and  became  Swayambhuva."  (Wilfora, 
in  Afiat.  Ref.  vol.  vi.)  A  legend,  fomething  (imilar,  of 
Brahma's  producing  and  falling  in  love  with  his  own  workii 
is  given  in  the  article  Muni. 

In  thefe  feveral  allegories,  to  which  the  HiodooS}  is 
common  with  the  poetical  chroniclers  of  Egypt  and  Grcctfi 
were  fo  prone ;  and  in  which,  if  taken  literally,  we  leeHttlt 
elfe  than  abfurdity  and  indecency : — in  many  of  thefe  lD^ 
gories  are  doubtlefs  buried  hiftorical  and  phyfical  ^ 
We  (hall  not  endeavour  to  develope  whatever  may  be  hito 
in  the  tales  above  quoted.  We  may,  however,  jaft  hiitt 
that  in  the  confideration  of  Brahma  being  a  perfonificitioi 
of  matter,  or  the  earth,  a  clue  may  be  found  to  fomeof  tbe 
fables  relating  to  his  offspring,  emanations,  abforptioo^  I^ 
fumptions,  &:c.  &c.     See  Saraswati. 

SWAYING,  in  S<a  Language,     See  Jkebs. 

Swaying  of  the  Backj  among  horfes  and  other  aoiiDtff 
is  a  kind  of  lumbago,  known  by  a  pain  and  weaknefi  ifi  tbf 
loins.  It  may  be  caufed  by  a  fall,  the  carrying  of  fofl« 
heavy  burden,  or  fome  other  violent  accident ;  or  a  reta* 
ation  of  the  mufcles  of  the  back.  Bleeding,  blifteriog,  iw 
fweating,  are  ufeful  in  thefe  cafes,  for  the  moft  part ;  aao 
the  diet  muft  be  opening,  and  all  imaginable  care  taken  to 
keep  down  a  fever.  If  a  horfe,  he  ouffht  to  be  girt  pi^^l 
firm  over  the  loins,  but  not  fo  as  to  hiader  the  motiooiff 
his  flanko. 

SWEALINa 
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CWEALING.     See  Swalimo.  dotei  vr  beconwi  putrid,  eTpedsUy  If  the  cheefe  has  been 

SWEARING,  Propani.     See  Propakkniss.  ill  made,  and  the  nest  fermentation  is  really  putrefaaive. 

SwKAHt'iO  tie  Ptaet.     See  Pkaci.  Swj^ATisa-Sieitiefi,  in  Medicine,  a  febrile  epidemic  dif- 

SWEAT,  a  feofible  moifturc  ilFuing  out  of  the  pom  of  eafe  of  extraordinary  malignity,  which  prevailrd  in  England 

tlie   flcio  oF  iDiiBal*,  through  too  much  heat,  cxercife,  or  at  different  penodi,  towards  the  end  of  the  15th  and  be- 

^veakoeTs;  or  through  the  afiion  of  certain  nwdicinea,  called  Kinuine  of  the  16th  centuriee,  and  which  fpread  very  ex- 

fudorific*.     See  IxTBOCMENTa  and  Perspiration.  tenfiTeTy  in  the  neighbouring  countries  on  the  continent. 

SWEATH.     See  Swath.  It  has  been  defcribed  by  various  writers  under  the  names  of 

SWEATING-Houm.    The  nuirat  of  North  America,  fudor  AngRcvi,  ifbemera  Brilaitiuta,  efhefna-afudattrria,  hy- 

^vhen  we  firft  fettled  unong^  them,  had  a  great  many  houfe*  drom/at,  and  hjdrt^rctu.     It  appears  from  their  i 


Co    fweat  in,  it  being  their  meral  remedy  for  difeafes  of  to  have  fpared  no  a^c  or  condition,  but  to  have  attacked 

^rhatever  kiadt  bat  at  pretnt  they  are  le(a  u(ed  among  more  efpecially  perJons  in  high  health,  of  middle  age,  and 

^^em.  °^  better  rank  and  condition.     The  innfion  of  the  difeafe 

"The  caw,  or  fffeattn^-houfe,  was  ofuaUy  eight  feet  in  was  exceedingly  fudden,  and  was  marked  by  the  aife£lion 

^immcter,  and  four  feet  high,  the  roof  being  ftipported  by  of  fome  particular  part,  producing  the  fenfatien  of  intenfe 

fttcka,  or  boards.     They  ufually  dug  thefe  caves  u  the  fide  heat,  extending  through  the  limb,  and  afterwards  diffufing 

of*  ■  biQ,  and  at  near  as  could  be  to  fome  river,  or  pond,  itfelf  over  the  whole  body.     This  was  immediately  followed 

1'be  entrance  into  the  cave  was  fmalli  and  wben  any  perfon  hy  profufe  fweatinj;,  which  generally  continued  more  or 

^TMB  fweating  in  it,  the  door  waacovered  with  a  bUnket  or  M»  through  the  whole  courte  of  the  difeafe,  and  was  at- 

Jktn.     Near  the  cave  they  ufed  to  make  a  large  fire,  and  tended  with  infatiable  ihirll.     Extreme  reftleffnefs,  head- 

lieat  ID  this  a   qnanthv  of  ftones,   perhaps  five  hundred  ache,  delirium,  naufea,  cardialgia,   and  an  irrefiftible  pro- 

freight :  thelc  they  rolled  into  the  cave,  and  piled  up  in  a  penfity  to  Sietp,  charaderized  its  progtefs ;  together  with 

beap  in  the  middle.     When  this  is  done,  the  Indians  go  in  great  proftration  of  ftrength,  producing  ^quent  fainting, 

naked*  M  many  a*  pleafe,  and  fit  around  the  heap  of  ftone* ;  and  irregularity  in  the  atiion  of  the  heart,  which  fometimes 

■nd  aa  foon  >•  they  begin  to  grow  faint,  which  it  ufually  in  palpitated  violently,   while  at  other  tunes  the  pulfe  was 

a  qnarter  of  an  hoar,  they  come  out,  and  plunge  themfelves  weak  and  finttcring.     In  this  way  the  patient  was  carried 

^|I  over  in  the  water,  remaining  in  it  a  minnte  or  two  ;  and  *S  frequently  in  one,  two,  three,  or  four  honrs  from  the 

tepcKting  this  a  feo(»d  time,  they  drefs  themfelves,  and  go  eruption  of  the  fweat.     Thofe  more  efpecially  who  bore 

about  their  bufinefs.  their  fufierinrs  with  impattencer  and  who  fought  reUef  from 

Tlui  has  been  for  many  ages  ufed  among  them  with  fnc-  the  fenfe  ofheat,  by  which  they  were  tormented,  by  ex- 

ceCa,  in  cafes  of  colds,  furfeits,  fciaticas,  and  pains  fixed  in  poTmg  their  bodies  to  the  air,  or  even  by  putting  their  arms 

their  limbs ;  and  the  EngltDi  have  often  ufed  the  fame  means,  out  of  bed,  were  often  fuddenly  ftruck  with  death.     The 

and  found  relief  by  it.     It  is  praSifed  equally  at  all  times  fweat,  when  promoted,  is  reprefented  at  being  unufually 

of  the  year,  and  the  Indians  do  it  not  only  b  fickneflet,  but  clammy,  as  well  as  abundant,  and  as  having  a  very  llrong 

by  way  of  refrelhtnent  after  loagjoumies,aDd  other  fatigues,  and  pecnliarly  fetid  odour.     The  violence  of  the  attack 

and  to  flrengthen  themfelvet  tor  any  expeditions.     PMof.  generally  fubfided  in  fifteen  hours,  yet  the  patient  was  not 

Tranf.  N°  384.  p.  iji.     See  Bath  and  StmATaRlinii.  out  of  <langer  till  the  expiration  of  four-and-twenty  hours. 
:         .    Sw»ATiNO-7«^.     See  TvKr-Svitating.  The  hittory  of  the  nfc  and  progreft  of  this  fingular  and 

I  SwKATrao-/rs«,  in  the  Manege,  is  a  piece  of  a  fcythe  formidable  difeafe  conftitutes  one  ofthe  moft  curious  articles 

i         iboat  a  foot  long,  and  of  the  breadth  of  about  three  or  fbnr  in  the  annals  of  medicine.     Itt  origin  it  involved  in  a  good 

fi         fingers,  very  thm,  and  fuch  as  rats  only  with  one  fide,  deal  of  obfcurity ;  and  much  vague  and  incopclufive  rea- 

1         Wmo  a  hone  it  very  hot,  and  the  grooms  have  a  mind  to  foning,  concerning  the  mode  in  which  it  was  propagated,  it 

')        leffen  the  fweat,  or  make  it  glide  off,  they  take  this  knife  to  be  met  with  even  among  the  molt  authentic  authors  who 

il        or  iron  in  their  two  hands,  and  gently  run  the  cutting  edge  defcrihe  its  ravages.     It  Teems,  however,  to  be  gener^ly 

1        along  the  horfe's  llcin,  commonly  with  the  grain,  or  as  the  admitted,  that  it  firft  appeared  in  the  army  of  the  earl  of 

kairliei,  and  hut  feldom  aninft  it ;  with  intent  to  fcrape  Richmond,  afterwards  king  Henry  VII.,  upon  his  landing 

\        off  the  [west,  and  dry  the  horfe.  at  MiUbrd  Haven,  in  1485;   and  that  it  toon  fpread  to 

i  SwiATiHo-Awat.     See  an  account  of  the  remains  of  a  London,  where  it  raged  from  the  beginning  of  Auguft  to 

I        Roman  fwcsting-room  in  the  Philofophical  TronGidiont,  the  end  of  OAober.     Whether  the  troops,  which  were 

I       V?  461.  fed.  29.     See  HTPOCAireTUH.  forcieii  fcJdiers,  levied  by  the  eari  of  Richmond,  broug^^ 

i  fnrtKiv»Q-RMm  for  Cbeefi,  in  Ratal  Eetnam,  that  fort  the  (ufeafe  with  them  firom  the  continent,  or  whether  tb^ 

i       of  room  or  pUcc  which  it  appropriated  to  or  for  the  inir'  contagion  wat  generated  in    '  '  '  traafport-veff^^*' 

y       pole  of  fweating  them  in.     It  fliauld  be  fo  oonAnx&ta,  u  on  brard  of  which  they  w  1  it  ia  impoffi^^*^* 

^       to  be  readily  capable  of  being  kept  up  to  the  moft  fuitable  amidft  the  deficiency  of  ev  xmuDe.     it  ****^* 

f)       tempeiatBit  for  this  ufe ;  and  be  conveniently  fituated  for  readily  be  fuppofcd,  howevi  ily  mallfrnant  ^'*^L 

u       the  eheetTOom,  and  other  placet  defttned  for  carrying  on  contagions  ^eafe  might  h:  rated  under  if^^    A 

the  pn£tict  of  ehede-making.     It  hat  been  well  ohferved  drcumftances,  efpeciaUy  at  roopt  it  defcri^'^^ 

,       bv  the  wnttTtf  the  Cortvded  Account  ofthe  Agriculture  by  a  contemporary  luftorii_ ^  _.  Comines)  as   *'«^, 

^       u  Cbebirt,  tlist  every  dairy  Ihould  be  provided  with  a  ic>  mofl  wretched  he  had  ever  bdieid  ;  coUeded,  it  is  prubs^^ft, 

|l       gaW  heUin|-r*om  t  at  when  cheefc  it  made,  there  is  eer-  from  jailt  and  hofpitalii  and  faoried  in  filth.     The  («*'^^> 

I       tualy  1  fptcific  time  wbea  itt  contained  air  and  juices  incline  general  opinion  at  the  time,  however,  certainly  appear^    ^^^ 

'.      tefniBttititioBj  and  that  that  natora!  tendency  (honld,  at  have  been,  that  it  nroCe  from  fome  peculiar  ftate  of  the  _^^*- 

j       that  pmiculir  time,  be  aSfted.     But  that  in  the  prefent  mofphere,  and  was  propagated  by  contagion  (  but  no  wr*^^^^- 

■       aode,  the  whole  ia  left  to  chance ;  and  that  at  the  very  has  ditlindly  pointed  out  the  conoe^n  of  tlus,  or  of   ^^^-^ 

^      petiod,  prabiUy,  when  a  cheefe  is  btginoing  to  ferment,  other  epidemic,  witk  a  fpecific  condiuon  of  the  air,  nor  ^^L^  ^9 

1       ik  wnther  bctODei  fuddenly  cool,  or  changed  in  other  teAed  any  pccuUaiity  ia  the  ctrcuraiUnces  attending  its    f**^ 

I      tttpc&it  wUdi,  if  dw  proceli  be  then  checked,  the  in-  appearance,  or  fnbbqueat,  Tetumi.  «-«— "ft^ 
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The  fweating-ficknefs  broke  out  ia  England  four  dif- 
ferent times  after  this,  but  at  unequal  intervals.  The 
fummer  feafon  was  always  the  period  of  its  commencement, 
and  it  continued  rife  from  three  to  five  months.  It  ap-» 
peared  during  the  fummer  of  1506;  and  again  in  15 17* 
from  July  to  the  middle  of  December ;  when  it  raged  with 
peculiar  violence,  proving  fatal  in  the  courfe  of  three  hours ; 
extending  its  havock  to  many  of  the  nobility,  and  carrying 
off;  in  many  towns,  half  the  inhabitants.  Its  next  recur- 
rence was  in  1528  ;  at  which  time,  though  it  was  fomewhat 
lels  fatal,  many  of  the  courtiers  of  Henry  VIII.  fell  vidims 
to  it,  and  that  monarch  himfelf  was  in  danger.  Bellay, 
bi(hop  of  Bayonne,  then  ambadador  in  England,  who  was 
aft'e£ied  with  it,  reports,  that  of  40,000  perfons  attacked 
with  it  in  London,  only  2000  died.  The  lad  time  that  it 
vifited  England  was  in  1551,  when  its  fatality  was  fo  great, 
that  in  Weflminfter  120  died  of  it  in  a  day,  and,  among 
others,  the  two  fons  of  Charles  Brandon,  both  dukes  of 
Suffolk.  In  Shrewfbury,  particularly,  according  to  the 
teftimony  of  Dr.  Caius,  who  refided  in  that  city,  960  died 
within  a  few  days.  The  diforder  had  alfo,  in  the  mean 
time,  been  defolating  many  parts  of  the  continent.  In 
1520  it  Brfi  (hewed  itfelf  in  Holland,  and  thence  fpread  to 
the  Netherlands,  and  to  Germany,  deftroying  a  great  num« 
ber  of  lives.  It  is  ilated  to  have  interrupted  a  conference 
at  Marpurg  between  Luther  and  Zuinglius,  about  the 
eucharift.  From  the  defcription  which  Wierus  has  given 
us  of  this  epidemic,  as  it  appeared  in  Germany,  it  feems  to 
have  commenced  with  a  violent  cold  it  age  and  (hivering, 
which  continued  half  an  hour  or  more,  accompanied  with 
great  pains  in  the  region  of  the  diaphragm  and  groin,  and 
the  other  fymptoms  already  mentioned  as  charaflerizin^  the 
difeafe,  when  obferved  in  England.  Swelling  and  (liffhefs 
ef  the  hands  at  the  beginning  of  the  attack,  ancT  vomiting 
of  black  blood  or  bile,  are  alfo  noliced  by  this  author  in 
particular.  Erafmus,  an  eye-witnefs  of  its  devaftations, 
defcribes  it  in  very  forcible  terms,  <<  vifum  eft  ex  amne 
Phlegetoneo  emiffum  hoc  malum.'' 

For  a  long  time  phyficians  were  at  a  lofs  how  to  treat 
this  new  and  fingular  malady.  The  fatal  effe^s  of  expofure 
to  cold,  however,  fuggelted  the  propriety  of  accumulating 
heat  round  the  patient,  with  a  view  of  promoting  the  fweat, 
which  appeared  fo  manifeilly  to  be  a  critical  difcharge. 
The  moment  a  perfon  was  (Seized  with  the  fymptoms  of  the 
difeafe,  he  was  to  lie  down  immediately  in  bed,  without 
taking  off  his  clothes,  and  to  be  completely  covered,  all  but 
the  face,  with  bed-clothes ;  in  which  fiti^ation  he  was  to 
remain  perfedly  ftill,  not  flirring  a  limb,  if  poffible,  nor 
putting  a  hand  out  of  bed.  He  was  enjoined  ahitinence 
iirom  rood  during  the  whole  twenty-four  hours,  and  even 
from  drink  the  iiril  five  hours :  then  a.  little  ale  or  beer,  or 
wine  and  water,  was  to  be  given  in  fmall  portions,  and 
fucked  through  a  fpout,  the  patient  ilill  lying  in  the  fame 
pofture.  At  the  expiration  of  about  fourteen  hours,  the 
bed-clothes  were  gradually  to  be  removed,  and  the  fweating 
rellrained  ;  and  after  it  was  quite  over,  proper  food  was  to 
be  given  to  recruit  the  exhaufted  ftrength.  This  was  the 
prbcefs,  when  the  fweat  flowed  fpontaneoufly :  when  this 
was  not  the  cafe,  attempts  were  made  to  excite  it,  fuch  as 
by  dry  and  warm  fri^lions,  wine,  aromatics,  vinegar  whey, 
China  root,  and  other  fudorific  medicines.  By  this  method 
of  pra£iice,  aftiyejiy  purfued,  and  properly  adapted  to  the 
circumftances,  we  are  told  that  the  difeafe,  though  fo  fatal 
when  negle6ied  or  mifmanaged,  was  got  over  with  a  to- 
lerable certainty  of  fuccefs ;  fo  that,  according  to  the  ob- 
fervations  of  lord  Bacon,  who  has  given  us  a  (hort  account 
of  it  in  his  "  Hiftory  of  Henry  VII.,"  it  might  be  looked 
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upon  <<  rather  as  a  furprife  of  nature,  than  obftioate  ta  i^. 
medies."  Great  ftrefs  is  laid  by  fome  phydcians  on  the 
danger  of  indulging  the  propenfity  to  flcep,  which  accom. 
panics  the  paroxyfm.  *'  If  they  were  fuffcred  to  fleep," 
fays  Co^n,  "  commonly  they  fwooccd,  and  fo  departed, 
or  elfe  immediately  upon  their  waking.'*  (Hifea  of 
Health,  p.  262. )  It  appeared,  however,  from  the  teftimoBy 
of  the  continental  phyficians  efpecially,  that  mach  harm,  and 
frequently  fatal  confequences,  arofe  from  the  extremet  to 
which  the  hot  regimen  was  earned. 

Dr.  Willan,  m  his  publication  on  cutaneous  diinfo, 
has  thrown  out  a  fuggeftiou  concerning  the  origin  of  tins 
affedion,  which  he  fuppofes  might  have  been  owing  to  fome 
difeafe  or  depravation  in.  wheat,  or  to  fome  noxious  vege. 
table  growing  with  it  in  particular  fituations.  Thuidea 
feems  to  have  been  fuggeffed  by  fome  analogy  to  be  traced 
between  the  fatal  epidemic^  called  feu  facre,  feu  St.  As- 
toine,  mal  deft  ardens,  &c.  which  is  fuppofed  to  have  on. 

ginated  from  eating  rye  damaged  by  a  parafitic  plant,  cm- 
ituting  the  diforder  in  com  termed  by  the  French  erjur. 
This  opinion  appears,  however,  to  be  untenable,  and  hai 
been  ably  combated  in  a  paper  in  the  E^nburgh  Medical 
Journal,  vot.  iv.  p.  464. 

The  books  from  which  original  information  may  be  col' 
leded  on  the  fubje6i  of  this  article  are  the  following :  ^  A 
Boke  or  Confeill  again (i  the  Difeafe  commonly  called  the 
Sweat,  or  Sweating- Sicknefs,  made  by  John  Caius,  Dodor 
in  Phyfic,"  1552,  i2mo, ;  which  was  afterwards  reviled, 
enlarged,  and  put  into  a  more  fcientific  form,  by  the  autlnr, 
and  published  in  Latin,  in  1556,  under  the  title  of  "  De 
Ephemera  Britannica ;"  a  (hort  account  by  lord  Bacooi 
in  his  «  Hittory  of  Henry  VII.;'*  Joh.  Wicnw,  "De 
Sudore  Anglico  ;"  C.  V.  Dubourghdieu,  ««  De  Peae;" 
Erafmus,  in  "  Epiftola  ad  Carolum  Utenhovium ;''  For* 
reftus,  «  Schol.  Obferv."  vL  8. ;  Sennertus,'  i».  15.; 
Thomas  Coffan's  «  Haven  of  Health  j"  «*  Lord  Bacon's 
Relation  of  tne  Sweating-Sickitefs  examined,  &c.  byHeory 
Stubbe,  Phyfician  at  Warwick,"  4to.  Lond,  1671;  R« 
FortJB,  "  Ephemera  Anglica  Peflilens." 

SWEDEN,  in  Geography 9  a  country  of  Europe,  koowi 
to  the  Romans  by  the  name  of  Scandinavia,  is  deiiofflioaied 
in  the  native  language  Suitheod,  and  in  more  modem  tiioes 
Sweireke,  and  is  faid,  by  the  northern  antiquaries,  to  inp^ 
a  country  whofe  woods  had  been  burnt,  or  deftroyed.  TIk 
name  feems  to  be  as  ancient  as  the  time  of  Tacitus,  whoi 
after  defcribing  the  Suiones,  who  lived  in  an  iiland  of  tk 
ocean,  paffes  to  the  Sitones.  Thefe  Sitones  mud  havtia* 
habited  the  fouthem  provinces  of  Sweden ;  and  their  nasf 
muft  have  been  derived  either  from  Sietuoa,  the  old  nuaest 
the  chief  town,  as  we  learn  from  Adam  of  Bremen,  or  fron 
Suitheod,  the  native  term,  foftened  as  ufual  by  the  Kom 
enunciation.  Sweden  is  bounded  on  the  north  by  No^ 
wegian  Lapland,  on  the  eaft  by  Ruffia,  on  the  fostb  by 
the  Baltic,  and  on  the  weft  by  the  Scaggerac  and  Nor«rxT> 
The  whole  kingdom  is  divided  into  five  general  parts,  vn^ 
Sweden  Proper,  Gothland,  Nordland,  Lapland,  and  Fid- 
land ;  each  of  which  is  again  fubdivided  into  pronnccfc 
Sweden  Proper  contains  the  provinces  of  Upland,  Soder- 
mannland,  Nericia^  Weftmannland,  and  Dakcarlia.  Ts 
Swedes  like  wife  added  to  their  dominions  Livonia,  Efthoi^ 
Ingria,  Pomerania,  the  ifles  Oefel  and  Rugen,  Wifffltf  '■' 
its  territories,  Bremen  and  Verden  :  but  of  ail  thefe,  wee 
are  now  left  to  them  but  a  part  of  Pomerania ;  even  Finliw 
itfelf  has  been  difmembered.  Sweden  is  a  kingdoffl  of  veif 
confiderable  extent ;  being,  from  the  moft  loutheriy  ^ 
vince  of  Scone  to  the  northern  extremity  of  SwcdiihL^ 
Iand|  not  lefs  than  1 150  firiuib  mil^  iti  length,  asd  6^ 
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the  Norwegian  Alps  to  the  liinits  of  RuiEa  about  600. 
The  contents  in  fquare  miles  have  been  computed  to  be 
208,911  $  and  the  inhabitants,  fuppofed  fome  years  ago  to 
have  been  2,977,345»  muft  have  been  14  to  the  fquare  mile, 
including  Swediu  Pomerania,  eftimated  at  1440  fquare 
miles,  and  103,34;  inhabitants.  The  population  of  Sweden 
is  very  difproportioned  to  the  extent  of  its  territory ;  a  cir- 
cumftance  which  is  attributed  partly  to  the  mountainous 
nature  of  the  country,  and  partly  to  the  fevere  climate  of 
the  northern  diftri€ks.  Accordingly  Swediih  Lapland  is 
fuppofed  to  contain  no  more  than  7000  inhabitants.  Al- 
though eeographers  are  very  much  difagreed  in  their  ftate- 
meats  ot  both  the  extent  and  population  of  this  kingdom, 
its  population  at  prefent  is  thought  to  exceed  3,ocx),ocx3. 
According  to  the  information  communicated  to  Mr.  Coxe 
by  M.  Wargentin,  the  ftate  of  population,  in  the  annexed 
years,  was  as  follows :  «ts. 


Males. 

i,o45:,622 

I,28i|      " 

I,  about 


In  1752,     .,^^^,^__ 
1776,     1,284,987 


FenuJet. 

1,170,017 
1,386,962 


Total. 

2>2 15*639 
2,671,949 

2,767,000 


By  this  ftatement  it  appears,  that  the  country  has  been 
gradually  recovering  from  that  exhaufted  ftate,  to  which  it 
"iiraa  reduced  by  the  wars  of  Charles  XII. ;  and  that  within 
the  interval  of  30  years,  the  number  of  inhabitants  has  in- 
creafed  551 1361,  or  a  fifth  part  of  its  population  in  1781 ; 
and  as  it  has  fince  been  upon  the  increade,  it  is  fuppofed  that 
it  muft  now  exceed  3,000,000.  The  nobility  are  fuppofed 
to  include  2500  families,  and  the  clafs  of  peafants  to  com- 
prehend 2|O0O,O0O« 

The  manners  and  cuftoras  of  the  Swedes,  in  the  higher 
ranksy  refemble  thofe  of  the  French ;  and  the  peafants  ex- 
hibit fuich  a  degree  of  vivacity  and  addrefs,  as  to  have 
acquired  the  appellation  of  the  French  of  the  north.  The 
complexion  is  lefs  fair  than  that  of  the  inhabitants  of 
northern  latitudes,  and  in  fome  provinces  it  has  a  caft  of 
brown*  The  men  are  commonly  robuft  and  well-formed, 
and  the  women  flender  and  elegant.  Their  attachment  to 
luxury  is,  in  fome  meafure,  compenfated  by  their  love  of 
faofpitalit^.  As  trade  and  manufaflures  have  made  no  great 
progrefs  m  this  country,  the  peafants  in  general  make  their 
own  furniture  and  ffarments.  The  natives  of  the  weftem 
province  of  DalecarSa  retain  many  cuftoms,  and  are  diftin- 
^ui/hed  for  their  probity  and  courage ;  but  for  any  remark- 
able peculiarities  of  manners  we  muft  have  receurfe  to 
Swediih  Lapland.  The  language  of  Sweden  is  a  diale£i  of 
the  Gothic,  being  nearly  akm  to  the  Danifh,  Norwegian, 
and  Icelandic.  However,  in  the  fouth  of  Sweden,  fome 
Oerman  and  French  words  have  been  adopted ;  whilft  the 
I>alecarlian  on  the  north-weft  is  efteeraed  a  peculiar  diale6k, 
becaufe  it  retains  more  of  the  ancient  words  and  idiom. 
The  Swediih  language  is  fufficiently  fonorous,  if  the  pro- 
nunciation were  noore  emphatic.  Mr.  Coxe,  during  his 
progrefs  through  that  kingdom,  was  ftruck  by  a  furprifing 
refemblance  between  the  Engliih  and  Swediih  lanftuages, 
not  only  in  fmgle  words,  but  in  whole  phrafes.  To  him 
the  S.wedes  sippeared  as  if  they  had  been  talking  broad 
Scotch  :  and  he  thinks  it  probable,  that  the  Scottifli  mode 
of  fpeaking  is  the  fame  as  was  formerly  ufed  in  England, 
amd  that,  while  we  have  gradually  foftened  our  original 
pronunciation,  the  Scots  have  retained  theirs.  It  is  ob- 
ferved  that  the  refembladce  between  the  Scotch  and  Swediih 
is  greater  than  between  the  Swediih  and  Engliih,  both  in 
words  and  pronunciation  ;  and  that  fever al  obfolete  Swediih 
words  are  very  common  ,in  Scotland.  With  refpe£i  to  the 
finailarity  between  the  Swedifli  and  Engliih  tongues^  we  may 


remark  that  they  are  both  diileAs  of  tKe  Teatonic  at  aef- 
man ;  and  if  in  pronunciation  they  refemble  each  jDtber 
more  than  their  original  ftock,  it  is  owing  to  this  circum- 
ftance,  that  we  are  defcended  from  the  Swedes  and  Danet» 
whofe  langruages  are  only  different  dialers; -and  the  old 
Saxon,  which  gave  rife  to  the  Engliih,  was  probably  firft 
introduced  into  our  ifland  by  fettlers,  or  invaders,  from  thefe 
northern  kingdoms. 

With  refpedk  to  antiquity  of  literature,  Sweden  cannot  vie 
with  Denmark,  Norway,  or  Iceland ;  but  in  modem  times 
the  Swedes  have  diftinguiihed  themfelves  in  many  depart- 
ments of  literature  and  fcience.*  It  is  needlefs  to  mention 
St.  Brigit,  who  fleuriihed  in  the  14th  century,  and  whofe 
prophecies  were  publiihed  in  Latin,  or  John  and  Olaua 
Thagnus,  who  retired  to  Rome,  when  the  biihops  were 
expelled  from  the  kingdom  by  Guftavus  Vafa;  becaufe 
Swediih  literature  can  hardly  be  faid  to  have  dawned  till  the 
middle  of  the  17th  century,  when  (|ueen  Chriftina  invited 
Grotius,  Defcartes,  and  other  learned  men,  to  fow  the 
feeds  of  literature,  which  gradually  profpered  under  the 
reign  of  Charles  XI.  The  names  of  Linnseus,  Wallerius, 
Cronftadt,  Bergman,  &c.  in  natural  hiftory,  are  well 
known,  Sweden  may  alfo  boaft  of  other  perfonR,  who 
have  diftinguiihed  themfelves  as  hiltorians,  orators,  and 
poets ;  and  of  academies  which  have  encouraged  the  dif- 
fufion  of  literature  and  the  fciences.  Sweden  has  three 
univeriities,  vi«.  thofe  of  Upfal,  Lund,  and  Abo ;  amd 
twelve  feminaries  for  the  education- of  youth,  called  "  Gym- 
naiia,"  of  which  iix  were  founded  by  Chriitina.  In  every 
Urge  town  there  is  alfo  a  fchool,  maintained  at  the  expence 
of  the  crown,  in  which  boys  generally  continue  to  the  age 
of  eleven,  when  they  are  fent  to  the  Gymnaiia,  and  from 
thence,  at  iixteen,  to  one  of  the  univerfities.  In  the  Gym- 
nafia,  and  many  of  the  greater  fchools,  the  Greek,  Latin> 
and  Hebrew  languages  are  taught.  The  biihops  infpedk  the 
feminaries  and  fchools  of  their  refpedUve  diocefes,  in  which 
they  are  bound  to  reiide.  The  chief  cities  of  Sweden  are 
Stockholm  the  capital,  Upfal,  Gothenborg,  and  Carl* 
fcrona ;  which  ii^  refpedUvely.  The  improvement  of  the 
country  by  inland  navigation  has  of  late  become  an  obje^ 
of  laudable  atterition.  (See  Canal  and  Trolhjetta.) 
Although  the  manufadures  of  Sweden  are  not  numerous, 
yet  they  are  not  wholly  negleded.  They  are  chiefly  thofe 
of  iron  and  fteel,  of  copper  and  brafs,  together  with  thofe 
of  cloths,  hats,  watches,  and  fail-cloth,  and  the  conftruc- 
tion  of  ihips.  Many  perfons  are  employed  in  the  mana- 
fafiures  of  wool,  iilk,  and  cotton.  But  the  chief  article 
of  export  is  iron.  The  commerce  of  Sweden  is  chiefly  con- 
cerned* in  the  exportation  of  its  native  produ^ons,  iron, 
timber,  pitch,  tar,  hemp,  and  copper.  Herrings  alfo  fur* 
nifh  an  article  of  exportation ;  and  the  Swediih  merchants 
import  horn  their  own  iiland.of  St.  Bartholomew,  and  from 
China,  commodities  which  they  afterwards  transfer  to  other 
nations.  The  chief  article  of' import  is  com  of  various 
kinds,  together  with  hemp,  tobacco,  fugar,  coffee,  drugs, 
itlk,  wines,  &c.  Fronv  a  uble  of  commerce  publiihed  by 
Mr,  Coxe,  it  appears  that  the  balance  in  favour  of  Sweden 
in  1781,  was  360,437/. 

As  the  kingdom  of  Sweden  is  fituated  between  the  10th 
and  30th  degrees  of  E.  long,,  and  the  55th  and  70th  degrees 
of  N.  lat.,  the  winters  are  long,  cold,  and  dreary ;  and  the  ium* 
mers  are  ihort,  and  alfo  hot,  on  account  of  the  reflcaion  of 
the  mountains  and  the  length  of  the  days.     The  tranfitiom 
from  tterility  to  luxuriant  vegetation  is  in  this,  aa  itiam 
fimUar  climates,  fudden  and  rapid.     The  dreanneis  jand 
darknefs  of  winter  are  relieved  by  the  duration  ^^.^f***^?! 
and  moonlight,  by  the  refleaion  of  the  fcow,  a»d  ^^~ 
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«mm  bore«]f0«  Mo  eowitry  csn  be  dtteriified  in  a  more 
piuftuieCave  maanert  with  extenfive  U)ce»,  large  tranfparent 
men*  windiB^  ftreams,  bold  catarads,  ffloomy  foreHs,  ver- 
dant ?akflt  ftvpendoiM  aod  cultivated  nelda,  than  Sweden. 
Altlioug;h  the  (oA  i$  not  very  propitious,  it  is  cultivated 
with  fkSi  and  toduftry :  and  in  the  fouth  of  Sweden,  fuch 
has  been  the  progreu  of  draining,  and  other  agricultural 
improvements,  that  a  fufficient  quantity  of  vrheat  may  be 
raifed  for  the  fupply  of  the  kingdom.  Its  rivers  are 
ounnerous,  and  the  largeftof  them  are  in  the  native  language 
denominated  eils  or  M.  The  moft  confiderable,  fuch  as 
the  Gotha,  fiow  from  lakes,  and  have  a  ihort  courfe  ;  others 
jiffume  the  fornv  of  cieeka^  and  outlets  of  lakes,  fuch  as  the 
Motala:  and  the  firft  river  of  confiderable  courfe  is  the 
Dahl,  confiftinff  of  two  ilreams,  the  eaftem  and  weftem, 
which  rife  in  the  Norwegian  Alps,  and  after  a  courfe  of 
about  260  Britifh  miles,  enter  the  gulf  of  Bothnia,  about 
10  miles  E.  of  Geffle,  prefenting  not  far  from  its  mouth  a 
celebrated  catara6k,  little  inferior  to  that  of  the  Rhine  at 
Schaffhaufen  ;  the  breadth  of  the  river  being  near  a  quarter 
of  a  mile,  and  the  perpendicular  height  of  the  fall  between 
30  and  40  feet.  Farther  northwards,  and  efpecially  in 
Swedifti  Lapland,  there  are  many  confiderable  rivers, 
that  rife  from  the  Norwegian  Alps,  and  after  circuits  of 
about  200  miles,  difcharge  themfelves  into  the  gulf  of  Both- 
nia. The  Tomea,  fpringing  from  a  lake  of  the  fame  name,  and 
receiving  the  Kengis,  and  other  confiderable  rivers,  joins  the 
northern  extremity  of  the  Bothnia  gulf,  after  a  courfe  of 
about  |oo  Britifh  miles.  Few  countries  can  rival  Sweden 
in  number  and  extent  of  its  bkes :  fuch  are  the  Wenner,  the 
Wetur,  the  Mseler,  &c.  which  fee  refpe£^ively.  The  moft 
confiderable  lake  in  Finland  is  that  of  Pejend  or  Pejane, 
about  So  miles  long*  and  if  broad,  from  which  flows  the 
river  Kymmen.  The  lake  of  Saima  to  the  £.  is  more 
confiderable,  eftimated  at  about  160  Britifh  miles  in  length, 
by  25  at  its  greateft  breadth  ;  which  flows  into  the  Ladoga, 
by  the  noify  current  of  Woxen,  a  vaft  cataraft  about  a 
noiile  from  its  mouth. 

The  chief  mountains  of  Sweden  are  found  in  that  ele- 
vated chain  which  dirides  this  country  and  Swedifh  Lapland 
from  Norway.  The  higheft  mountain  of  this  chain  is  fnp- 
pofed  to  be  Swuchu,  of  a  compa^  flaty  freeftone,  but 
fiaving  towards  the  weft  mafies  of  a  different  nature  $  and 
where  it  inclines  to  the  lake  of  Faemund,  there  are  aper* 
tures  from  two  to  four  fathoms  in  vridth,  and  of  an  equal 
depth,  not  exceeding  in  length  from  two  to  three  hundred 
ells.  Bergman  alfo  mentions  the  high  mountain  of  MolTe- 
vola,  near  the  fame  lake,  as  being  formed  of  a  pudding- 
ftene,  confifting  of  balb  of  firee-ftone,  with  a  few  of  horn- 
blende and  lime-ftone,  united  bv  a  fandy  cement.  The 
calcareous  mountain  of  Rsettrik  is  efkimated  by  him  to  be 
6coo  leet  high  above  the  fea :  and  he  obfervet,  as  a  fingu- 
hrtty,  that  upon  this  mountain,  and  that  of  Rodoburg,  are 
found  vaft  blocks  of  reddifh  felfpar,  mingled  with  quartz  and 
brown  mica.  On  the  mountain  of  Ofmund,  there  are  alfo 
numerous  fragments  of  tranfparent  felfpar,  mingled  with 
quartz  and  mica.  In  the  centre  and  fouth  of  Sweden,  the 
red  granite  becomes  very  common  :  but  in  Weftro-Gothia, 
the  mountains  are  often  of  trap.  The  foreftt  of  this  king- 
dom are  numerous :  and  Dalecarlia  efpecially,  abounds  with 
thofe  of  beech,  poplar,  mountain  afh,  pine,  and  fir ;  and  the 
lakes  of  Swedon  are  generally  flcirted  with  wood  to  the 
■largin  of  the  water.     But  our  limits  will  not  aUow  us  to 

gVe  a  detail  of  the  various  trees  and  plants  that  are  to  be 
und  in  this  country.  The  horfes  of  Sweden  are  com- 
monly fmall,  but  fpinted,  and  arejprefervcd,  by  lying  with. 
Mit  litter,  from  many  difaifei.    The  cattle  and  fheep  pre- 


fent  no  remarkable  trait.  Among  the  wild  anoabyQar  be 
reckoned  the  bear,  the  lynx,  the  vrolf,  the  heavtr,tbe  otter, 
the  glutton,  the  flying  fquirrel,  &c.  Sweden  afEords  alib 
two  lingular  kinds  of  falcons,  and  an  infinite  urjety  of 
game.  The  mineralogy  of  Sweden  claims  peculiar  notice: 
the  gold  b  the  mines  of  Adelfors,  in  the  province  of 
SmoUnd,  is  fometimes  native,  and  ibmetimeB  combined  with 
fulphur.  In  the  produ£iion  of  filver,  Sweden  is  very  mudi 
inferior  to  Norway :  yet  the  mines  of  Sala,  or  SiUm 
about  30  Britifli  miles  vreft  of  Upfal,  maintaia  fiMoe  npo. 
tation.  Silver  is  rarely  found  native,  but  is  procoFedfitni 
the  cralena  or  lead-ore.  The  chief  copper-minei  of  SwedcB 
are  found  in  DalecarUa :  nor  is  Sweden  deficient  io  bd: 
but  iron  forms  the  principd  produd,  and  the  sunarf 
Danemora  are  the  moft  celebrated  for  the  faperioritj  of  id 
metal,  called  with  us  Oregrund  iron,  becaufe  it  b  eipoitd 
from  Oregrund,  an  adjacent  port.  There  are  otlieriRa 
mines  at  Taberg,  in  Smoland ;  near  Tomea,  and  at  Lako. 
Cobalt  is  found  at  Bofna,  and  zinc  at  Danemora:  aodtbe 
mines  of  Sala  afford  native  antimonv,  and  Norberg  fapplin 
molybdena.  Coal  has  been  recently  difcovered  inlkp 
rince  of  Scone. 

Sweden  abounds  with  beautiful  granite ;  andporj^yrfii 
obtained  from  the  mountain  of  Swucha,  and  in  other  partL 
The  moft  famous  mineral  waters  of  Sweden  are  tbofeof 
Medewi,  in  Eaftem  Gothland. 

The*  religion  of  Sweden  is  the  Lutheran ;  sod  tii 
kingdom  has  retained  an  archbifiiopric,  a  pre-cniBaoe 
abolifiied  in  Denmark,  with  13  prelacies.  The  snabs 
of  oarifties  is  3537.  The  priefts  are  computed  at  137^ 
with  I3A  ricars,  and  loa  prCT>ofiti,  or  infpe£bn.  A€» 
fiftory  of  the  clergy  of  the  mooefe  eleds  the  archbilkM 
and  the  bifliops,  by  prefenting  three  to  the  king  Sor  n 
nomination.  Some  oif  the  pariihes  are  under  uieriTil 
patronage  ;  others  in  the  gift  of  tndiriduals :  hot  maiiy  » 
called  confiftorial,  and  the  prieft  is  appomted  by  thefoM 
of  his  brethren. 

The  form  of  the  Swedifli  government  has  finefKi^ 
varied.  Before  the  fucceffioa  of  the  hou(ie  ef  Vafi,  is  th 
perfon  of  Guftavus  I.,  it  was  a  monarchy  whdlydeffiv^ 
and  laboured  under  all  the  .erils  infeparabk  from  that  noi 
defedive  fpedes  of  ibverrigntT.  The  umon  of  Cto 
which  took  place  in  1397,  ftipulated  that  the  fame  nom 
fliould  rule  over  Denmark,  Sweden,  and  Norwaji  >»» 
chofen  bj  the  deputies  from  the  iUtes  of  the  three  W 
doms  aflembled  at  Calmar.  During  the  whole  peiiod  ■ 
which  thefe  regulations  fubfifted,  Sweden  was  a  tribBtay 
kingdom  to  the  foverrigns  of  Denmark  ;  or,  in  Hs  teopO' 
rary  exertions  to  ihake  off  the  yoke,  drew  on  itiSelf  aOtk 
horrors  of  Foreign  invafion  and  inteftine  difcord.  Fni 
this  ftate  of  alternate  opprcflkm  and  anarchy,  it  ««  ^ 
cued  by  Guftavus  Vafa,  on  whom  the  gratitude  a  j^ 
Swedes  conferred  the  dominion  of  the  country  ^^^^^ 
delivered :  they  even  renounced  in  hia  bvour  the  iig»  * 
elediaer  their  iingtf  and  declared  the  crown  heredhtfj  * 
his  mak  iffue.  The  form  of  government  eftabGAed  it  ■ 
accefiion,  though  in  appearance  of  a  nrixed  d*^^  |J| 
though  it  lod^  the  fupremacy  in  the  affenhiy  of  v 
ftates,  yet  entrufted  very  eatenfive  preromtives  to  theuf 
Thefe  powers,  tranfmitted  to  hit  imme&te  po^^^ 
little  diminution,  were  augmented  nnder  Gufts^vs  ^^ 
phtts,  and  the  right  of  focceflion  waa  extended  to  tbM^ 
male  line.  But,  during  the  miaortty  of  Us  i»V^ 
Chriftina,  the  government  nndcrwent  an  ^^^^^"^^ 
favourable  to  regal  authority :  the  priv3eges  of  the  vm 
or  council  of  ftate,  being  enUffgcd,  gave  afcendaocy  totv 
party,  <Mr  order  of  noUet ;  aBdthi»po^*l|^ 
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by  cmtinoal  eocroadmeaU,  carried  to  fuch  an  exorl>itant 
iwigfats  aa  juftly  to  ezdte  the  fears  and  indignation  of  the 
three  other  orders.  Charles  XI.»  artfully  availing  himfelf 
of  this  difiatis&ftion,  obtained  firom  the  ftates  a  formal 
mnt  of  abColate  foTereigrnty»  which  quietly  devolved  upon 
Sis  fon  Charles  XII.  Upf  ^  ^i8  deoeafe,  Charles  Fredo'icy 
duke  of  Holitdn,  fon  of  his  eldeft  fifter  Hedwidge,  ought, 
by  the  law  of  fucoeiiony  to  have  abended  the  throne  ;  but 
the  Swedes  conferred  the  crown  on  Ulrica  Eleonora,  the 
youngeft  fifter  of  Charles  XIL  Ulrica  purchafed  her 
eleftion  by  ratif3ring  the  InnitationB  of  prerogative  impofed 
by  the  ftates  $  and  her  hnftand,  Frederic  !•»  in  whofe  favour 
Ihe  refined  the  crown,  fecured  their  concurrence  by  fimilar 
ftipulations. 

The  new  form  of  government  eftabliflied  at  this  jundure, 
confifted  of  fifty-one  articles,  all  tending  to  abridge  the 
power  of  the  crown,  and  rendered  the  Swedifli  fovereign  the 
moft  limited  monarch '^n  Europe.    The  fupreme  legiflative 
anthortty,  and  the  power  of  declaring  vrar  and  making 
peace,  refided  in  the  ftates  of  the  realm,  which  regularly 
nffemUed  every  three  years,  and  could  only  be  difib&ed  by 
tbeir  own  ^onlent.    During  the  rccefs  of  the  diet,  the  exe- 
cutive power  was  vefted  in  the  kin^  and  fenate ;  but  as  the 
king  was  bound  to.  abide  by  the  opmion  of  the  majority,  and 
pofleflM  only  two  votes,  and  the  cafting  voice  in  cafe  of 
equal  fuffirages,  he  was  fubordinate  to  the  fenate,  and  could 
be  confiderad  in  no  other  light  than  the  prefident.    The 
king  entoyed  the  mere  name  of  royalty ;  he  was  only  the 
oftenfible  inftrument  in  the  hands  of  one  of  the  two  ^eat 
parties  which  divided  and  governed  the  kingdom,  as  either 
obtmined  tfaie  fuperior  influence  in  the  diet.     The  grofs  de- 
feds  in  this  new  form  of  government  occafioned  conftant 
ftrugglea  between  the  fovereign  and  fubjeds,  on  one  fide  to 
increafe,  on  the  other  to  dqnrefs,  the  royal  prerogative; 
until  Guftavus  effeded  the  revolution  of  177  a.     In  confe- 
quenoe  of  this  revolution,  the  whole  executive  power  is  vir« 
tually  vefted  in  the  king :   for  though  it  is  faid  to  be  en- 
trufted  to  him  conjointly  vrith  the  fenate,  yet  as  he  appoints 
and  reoftoves  aD  the  members  of  that  council,  and  in  the  ad- 
miniftracion  of  affairs  only  aiks  their  adrice,  without  being 
bound  to  follow  it,  he  is  abfolute  mafter  of  the  fenate.     The 
king  has  the  comiAand  of  the  army  and  navy,  and  fills  up 
all  commifiions ;  he  likewife  nominates  to  all  civil  offices. 
He  has  the  fole  power  of  convening  and  diffolving  the  ftates, 
and  ia  not  obliged  to  affemble  them  at  any  ftated  period ;  he 
has  rendered  many  of  the  taxes  perpetual,  enjoys  a  fixed 
revenue,  and  has  tne  difpofal  of  the  public  money. 

Such  are   the  prerogatives   which  are  annexed  to  his 

crown  ;  but  however  enormous  they  may  appear,  efpecially 

when  compared  with  the  (lender  degree  or  authority  pot- 

feflied  by  the  throne  before  that  period ;  yet,  fays  Mr.  Coxe, 

they  by  no  means  amount  to  defpotifm.     The  two  great 

features^  which  effentially  diftinguifli  an  arbitrary  from  a 

limited  monarch,  are  the  right  of  enading  and  repealing 

lawsy  and  the  impofition  of  taxes  without  confent  of  the 

£uhjc€t  ;  neither  of  which  are  exercifed  by  the  king,  of 

Sweden.     The  legiflative  authority  refides  jointly  in  him 

and  in  the  ftates  ;  and  the  40th  article  fpecifies  **  that  the 

kio^  (hall  have  no  power  to  make  new  laws,  without  the 

knowled^  and  affent  of  the  ftates ;  nor  abrogate  an  old 

one    received  formerly.*^      Concerning  the  impofition  of 

taxes,  it  is  ftipulated,  that  the  king  ihall  not  levy  money 

■without  the  confent  of  the  ftates,  except  in  the  cafe  of 

aflual  invafion ;  but  at  the  condufion  ot  the  war  he  fliall 

be  obliged  to  fummon  them,  and  the  new  taxes  (hall  be 

aboliflied.     In  addition  to  thefe  two  important  reitriAions, 

he  cannot  declare  war,  nor  alter  the  coin,  vrithout  their  ion* 


currence,  and  if  called  upon  by  them  when  convened,  is 
obliged  to  account  for  the  expenmture  of  the  public  money. 

Though  the  king  is  fubjed  to  thefe  nuiterial  Ihnitations  ; 
yet,  as  his  ordinary  revenue  is  perpetual,  and  the  meeting  of 
the  ftates  depends  folely  lipon  his  pleafure,  he  may,  it  may 
be  urged,  govern  vrithout  controul,  fo  long  as  he  requires 
no  additional  fubfidies.  But  as  he  cannot  enaA  laws,  de* 
dare  war,  or  levy  taxes,  without  confent  of  the  diet ;  emer- 
gences muft  occur,  which  may  render  it  neceffary  to  con- 
vene that  affembly ;  when  grievances  may  be  redreffed,  and 
breaches  in  the  conftitution  repaired. 

Whatever  be  our  opinion  concerning  the  nature  of  the 
government  fubfifting  after  the  year  1772,  it  is  unquef- 
tionable  that  by  the  A6t  of  Union,  &c.  in  1789,  the  confti- 
tution became  aui  abfolute  monarchy :  the  fovereigrn  having 
arrogated  not  only  the  rights  of  peace  and  war,  and  the 
adminiftration  of  juftice,  but  the  impofition  of  taxes,  without 
the  confent  of  tlie  diet,  which  cannot  deliberate  upon  any 
fubje£k  till  it  be  propofed  by  the  fovereign.  The  diet  con- 
fifts  of  nobles  and  landed  gentlemen,  ckrey,  burgefies,  or 
deputies  of  towns,  and  thofe  of  the  pealantry.  Each  of 
the  four  ftates  has  a  fpeaker :  the  archbifliop  of  Upfal  being 
always  the  fpeaker  of  the  dergry,  while  the  king  nominates 
the  others.  The  diet  of  1786  confifted  of  49  counts,  136 
barons,  188  knights,  396  gentlemen,  fi  ecdefiaftics,  94 
burgefies,  and  165  deputies  of  the  order  of  peafants.  The 
revenue  of  Sweden  is  computed  at  about  i4  million  fter- 
ling ;  which  is  equalled  by  the  expences  of  government. 
The  revenues  are  chiefly  drawn  firom  the  rents  of  the  royal 
demefnes,  part  of  the  great  tythes,  a  poll-tax,  duties  on  ex- 
ports and  imports,  on  mines  and  forges,  on  diftilled  fpirits, 
deduAions  from  falaries,  penfions,  and  phtces,  tax  on  chim- 
nies,  and  monopoly  of  faltpetre.  The  national  debt 
amounts  tolittle  lefs  than  10,000,000  fterlinsr.  The  Swedifli 
army  confifts  of  national  troops,  and  of  foreign  infantry  ; 
the  latter  being  computed  at  about  12,000.  The  total 
amount  of  the  army  may  be  about  48,000 :  and  the  foldiers 
are  brave  and  hardy,  and  aftuated  by  the  former  fame  of 
the  Swedifli  arms. 

In  order  to  raife  the  Swedifli  army,  the  kingdom  is  di* 
vided  into  dittrids,  which  are  refpe^ively  bound  to  fumifli 
and  maintain  a  ftipulated  number  of  troops.  Each  holder 
of  a  certain  quantity  of  crown  land,  called  a  hemmanf  pro- 
rides  a  foldier,  afiigns  for  his  maintenance  a  fmall  portion  of 
ground,  a  cottage,  and  a  barn,  and  allows  him  100  copper 
dollars,  or  i/.  7/.  8}^.  fer  anrntm,  a  fuit  of  coarfe  clothes, 
and  two  pair  of  flioes.  During  the  abfence  of  the  foldier, 
either  witn  the  army  in  time  of  war,  or  during  the  annual 
reriews,  or  when  he  is  employed  in  the  fervice  of  govern- 
ment, the  landholder  cultivates  his  ground  for  the  fubfift- 
ence  of  his  family,  and,  when  he  is  prefent,  may  call  upon 
him  to  work  at  tne  rate  of  the  common  wages  beftowed  on 
a  labourer.  On  the  death  of  the  foldier,  his  widow  and 
children  cede  the  ground  and  houfe  to  his  fucceflbr,  whom 
the  landholder  is  bound  to  proride  within  the  fpace  of  three 
months,  on  pain  of  ^being  fined* 

With  refpeA  to  the  cavalry,  a  certain  number  of  hemmans 
are  joined  to  fumifli  a  man  and  horfe  fully  equipped,  and 
maintain  them  both. 

Each  province  being  dirided  into  a  number  of  hemmans 
fuflicient  to  fupport  a  regiment;  the  fmaller  provinces 
furnifli  the  regiments  of  infantry,  and  the  larger  thofe  of 
cavalry.  The  eftate  appropriated  to  the  colond  is  fituated 
towards  the  centre  of  the  province,  and  of  the  grrounds 
affigned  to  his  regriment ;  that  of  the  captain  in  the  middle 
of  thofe  belonging  to  his  company  ;  and  in  a  fimilar  grada* 
tion  to  the  corporal. 
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In  twcj  year,  either  before  or  after  harreft)  when  the 
peafants  are  leaft  employed,  the  companiefl  of  each  regiment 
are  feparately  aflembled  for  a  fortnight  or  three  weeks. 
The  landholder  is  obliged  to  tranfport  the  man  and  his  bag- 
gage to  the  pkce  of  rendezTOUs,  and  maintain  him  during 
his  ftay  at  the  review.  Befide  thefe  annual  encampments, 
once  in  three  years  a  general  review  of  each  regiment  takes 
place.  The  men  are  alfo  conftantly  exercifed  on  Sundays, 
after  divine  fervice,  in  fmall  parties,  and  in  larger  corps  for 
Ibme  time  before  the^  encampment,  but  particularly  in 
fpring.  If,  in  time  of  war,  thefe  troops  march  out  of  the 
country,  the  crown  receives  the  ufual  contributions  from 
the  landholder,  and  provides  the  ibldiers  with  clothes,  pro- 
vifions,  and  pay. 

The  Swedim  fleet,  which  in  1792,  confifted  of  30  fhips 
of  the  line,  fu£Fered  fo  much  by  the  naval  operations  of  that 
year,  that  it  cannot  now  reckon  half  that  number.  In  the 
Baltic,  which  abounds  with  low  coaft^  and  fhoals,  gallies  of 
a  flat  conftrufkion  are  found  more  ferviceable  than  ihips  of 
war,  and  of  courfe  g^eat  attention  is  paid  to  the  equipment 
of  fuch  by  Sweden  as  well  as  by  Ruffia.  Prior  to  the  late 
revolution  in  France,  Sweden  had  remained  a  faithful  ally 
of  that  kingdom,  which  excited  againft  her  many  enemies 
in  Germany.  Of  late  this  alliance  feems  to  have  been 
facrificed  to  a  more  ufeful  connexion  with  Denmark  and 
Pruflia,  which  alone  can  guard  the  north  of  Europe  from 
the  progrefs  of  the  Ruffian  preponderance.  The  diforder 
of  the  finances  unites  with  many  other  caufes  of  difcontent, 
both  among  the  ariftocracy  and  peafantry,  to  render  the 
power  of  Sweden  little  apparent  in  the  pohtical  balance  of 
Europe. 

In  Sweden  there  are  four  fuperior  courts  of  juflice,  called 
hof-nett :  at  Stockholm  for  Sweden  Proper,  at  Jonkioping 
for  the  kingdom  of  Gothland,  at  Abo  for  South  Finland, 
and  at  Vaia  for  North  Finland.  No  fentence  of  death 
pafled  by  the  inferior  courts  can  be  executed,  unlefs  ratified 
by  thefe  tribunals. 

The  ufual  modes  of  execution  in  Sweden  are  beheading 
and  hanging.  Every  criminal  capitally  convi£ked  is  indulged 
with  the  privilege  of  petitioning  the  king  :  he  either  com- 
plains  of  unjuft  condemnation,  and  demands  a  revifal  of  the 
fentence  ;  or,  if  he  confefles  his  guilt,  may  implore  pardon, 
or  a  mitigation  of  punifliment.  So  mild  are  the  penal  laws, 
that  feveral  offences,  which  in  other  countries  are  confidered 
as  capital,  are  chaftifed  by  whipping,  condemnation  to 
bread  and  water,  imprifonment,  and  hard  labour;  more 
than  120  itrokes  of  the  rod  are  never  infli6ied ;  nor  is  a  cri- 
minal fentenced  to  bread  and  water  for  more  than  38 
days. 

Many  flagrant  abufes  in  the  courts  of  juftice  have  been 
reformed  and  correded  by  the  king.  In  all  cafes  of  high 
treaCon,  previous  notice  mufl  be  fent  to  the  crown  before 
any  court  can  commence  an  inquiry,  an  ordinance  which  has 
put  a  flop  to  many  frivolous  and  vexatious  accufations. 
Before  the  acceffion  of  Guftavus  III.,  it  was  common 
for  perfons  indided,  but  not  convi£led,  of  crimes,  to  fuffer 
an  imprifonment  of  feveral  years  without  being  tried ;  but, 
by  the  abolition  of  many  tedious  forms,  every  criminal  is 
arraigned  within  a  fliort  period  after  commitment,  the  good 
effedis  of  which  alteration  require  no  comment.  His  ma- 
jelly  increafed  the  falaries  of  the  judges,  and  configned  their 
fhare  of  the  fines  inflided  by  their  decifion  to  other  ufes  1 
by  this  judicious  regulation  he  ereatly  leffened  the  corrup- 
tion and  injullice  which  prevailed  in  thofe  tribunals;  for 
the  fcanty  incomes  of  the  judges  expofed  them  to  bribery  ; 
while  a  mare  in  the  fines  renaered  them  interefted  in  coa- 
yiftiog  the  criminaL    The  king  alfo  promoted  the  rights  of 


humanity,  by  (upprefling,  in  1773,  the  cnul  and  t\dnri 
pradice  of  torture,  which  was  employed  for  tbe  porpole 
of  obtaining  a  confeflion  of  guilt. 

One  excellent  regulation  in  the  courts  of  Sweden  delenes 
to  be  mentioned,  and  adopted  ip  all  countries ;  a  crioioalii 
tried  without  expence  to  the  plaintiff  or  defendant.  Tbe 
profecutor  denounces  a  perfon  fufpeded  of  guilt  to  tlie 
kind's  officer  of  juflice,  who  carries  on  the  procefs  at  tk 
public  charge. 

In  Sweden  there  are  four  orders  of  knighthood :  I.  Tk 
order  of  the  Seraphim  (fee  Seraphim),  or  tht  bluenb. 
band  ;  which  is  appropriated  to  perfons  of  the  firft  rank; 
it  admits  only  24  members,  exclufive  of  the  royal  family  jd 
foreign  princes.  II .  The  order  of  the  Sword,  or  the  yeUov 
ribband,  for  the  officers  of  the  navy  and  army.  There  m 
three  clafTes  of  this  order:  i.  Commanders  of  the  Giea 
Crofs,  who  wear  the  ribband  over  the  flioulder,  and  a  fbroa 
the  coat.  2.  Commanders,  who  vrmr  the  ribband  in  tlie 
fame  manner,  but  without  the  flar.  Each  of  thefe  dafis 
contains  24  members.  3.  Knights,  who  wear  the  U 
crofs  pendent  from  the  buttoo-hole.  The  number  of  thefeii 
indefinite,  but  generally  amounts  to  above  loop.  ,111.  Pofar 
Star,  or  the  b&ck  ribband.  Of  this  order  there  ire  tvo 
clafles :  i.  Commanders,  who  wear  the  great  crofs  peo^ 
round  the  neck  ;  there  are  24  of  this  dais,  exclnfiyeofibor 
to  be  added  for  the  bifliops.  2.  Knifhts,  who  weartk 
fmall  crofs  pendent  from  the  button-hole,  are,  exdufiveof 
foreigners,  48  ;  and  fix  to  be  added  for  the  ckrgy.  Tla 
order,  before  the  inflitution  of  the  following  order  of  V4 
was  conferred  on  men  of  letters.  IV.  The  order  of  Va^ 
or  the  green  ribband,  eftabhfhed  at  the  coronation  of  G^ 
tavus  III.,  is  divided  into  three  clafles :  i.  CommaQdenof 
the  Great  Crofs,  who  wear  the  ribband  over  the  Oio«Uffi 
and  the  flar  on  the  coat.  2.  Commanders,  whowevtk 
ribband  over  the  (houlder,  without  the  ftar.  3.  KmgbSi 
who  wear  the  ribband  over  the  neck.  This  order  is  cm* 
ferred  on  perfons  who  have  diflinguifhed  themfdvea  in  api* 
culture,  commerce,  the  arts,  and  Iciences. 

The  gold  coins  of  Sweden  are  double,  fiogk,  aodlnif 
ducatF.  The  fingle  ducats  are  to  pafs  for  i  rikfUff 
46  fkilling  fpecie,  or  1 1  dahler  24  ore  filver,  or  35  diUtf 
8  ore  koppar.  The  copper  coins  are  fingle  and  doubk 
flants,  at  i  and  2  ore  filver,  or  3  and  6  ore  koppv,  and 
rundflycken  of  i  ore  koppar,  and  alfo  half  mndftyckea: 
96  double  flants,  192  fingle  flants,  or  576  rundftyckeofi  «< 
to  pafs  for  1  fpecie  rikfdaler  :  but  in  large  payments,  no  pff* 
fon  is  obliged  to  take  more  copper  coin  than  tbe  Taloeof 
half  a  rikfdaler.  As  the  Swedilh  ducat  weighs  534  £o# 
grains,  and  contains  524.  grains  of  fine  gold,  it  is  worth  ^.^ 
fterling  in  Englifh  golacoin  ;  but  in  Sweden  thisducatpafo 
for  94  fkilline,  which  are  worth  only  9x.  i  JL  in  Englifh  fil^ 
coin.  The  following  is  the  report  of  an  average  affayhtdf 
made  on  a  quantity  of  Swedifh  dollars  at  the  Londoo  on^ 
by  order  of  the  bank  of  England  :  **  weight  of  20CX5  Mil- 
lars 18714^02.;  average  weight  of  each,  i8dwt.  17  g^^j 
average  finenefs  I4^.dwt.  worfe  than  EngUih  ftandiri 
Hence  the  value  is  4/.  6^.  in  Englifh  filver  coin;  buttv 
dollar  fells  for  more,  in  proportion  as  the  market  pHce « 
filver  in  England  exceeds  the  mint  price.     See  MoNsr  iw 

RlXDOLLAR. 

The  fmalleft  denomination  of  weight  in  Sweden  is  the  a^r 

which  is  the  fame  as  the  ^fs  of  Amfterdam,  where  lOjOjc 

afles  are  equal  to  7417  grains,  Englifh  troy  weight.  Tv 

iparck  for  weighing  gold  and  filver,  called  **  Silfvcr-man* 

is  4384afs  =  3252  grains,  Englifh  troy  weight:  hencf*'' 

fuch  marcks  =  271  ounces  troy.     In  apothecaries'  wdfj 

the  pound  is  7416  afs  =s  5400  grains  trc>y :  hence  i^«^ 

pooafl 
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pounds  ==  I  c  pounds  En^Kfh  troy  or  apothecaries*  wdght.    purpofes :  their  proportions  to  each  other,  and  to  Engliih 
There  are  four  other  weights  ufed  in  Sweden  for  difierent    weights,  appear  in  ue  following  table. 


• 
• 

SwcdUh  Ah, 

TcDj  Gnios. 

Avoirdupoii  • 
Weight. 

I  Skalpund,  or  Pound  Vidualie-Wigt,  or  Proyifion  Weight 
I  Marck  Bergs- Wipft,  or  Miner's  Weight               -         -        .         - 
I  Marck  Uppftads-Wigt,  or  Inland  Town  Weight          -        -        - 
I  Marck  Stapleftads  Metal  Wigt,  or  Sea* port  Town  Weight  for  Iron 

8848 

7450t4t 
7078f 

580H 

5250 

Oi.     Dr. 
-     15       0 

M       4 
12       10 

12        0 

The  pound  TiAualie-wigt  is  divided  into  32.  lods,  or 
1 28  quentins :  the  marck  of  all  the  other  weights  is  divided 
into  16  iodtf  or  64  quentins  :  20  lbs.  viAuailie-wigt  make 
I  lifpund,  and  20  lifpunds  i  fkippund  :  32  lbs.  vi^,  wigt 
make  a  ften  ;  120  lbs.  a  centner  ;  and  i65lbs.  a  wang. 

Com,  and  other  dry  commo(yties,  are  meafured  by  the 
tunnor.  The  tunna  is  divided  into  2  fpann,  4  half*fpann, 
8  fjerdingar,  32  kappar,  j6  kannor,  112  ftop,  448  quar- 
ter, and  1792  ort.  With  the  allowance  for  good  meafure  of 
4  kappar  for  every  tunna  of  wheat,  rye,  barley,  oats,  or 
peafe,  and  of  6  kappar  for  every  tunna  of  malt,  and  of  2 
kappar  for  fait  or  lune,  a  tunna  of  com  contains  63  kannor, 
of  malt  66^  kannor,  and  of  ialt  or  lime  ^9^  kannor.  The 
common  tunna  of  32  kappar  meafures  8040  Englifh  cubic 
inches,  and  therefore  contains  4  Winchefter  bufhels,  and  5 
quarts. 

The  liquid  meafures  are  as  follow:  the  oxhufvud 
S5 '  i^  am  =  3  eimer  =:  6  ankare  =90  kannor  =  iSo  ftop 
^=710  quarter  =s  2880  jungfrur :  2  oxhufvud  =  i  pipe,  and 
a  pipes  £=  a  fuder.  The  tunna  of  liquids  or  foft  fubftances, 
and  alfo  of  flour,  meat,  and  fifh,  muit  contain  48  kannor, 
and  a  tunna  of  pitch  or  tar  may  contain  i  ftop,  or  half 
kanna,  lefs.  The  oxhufvud  meafures  14,381  Engliih  cubic 
inches,  and  therefore  contains  624  Engliih  wine  gallons. 
The  kanna,  both  for  dry  and  liquid  meafures,  contains 
1594  Englifh  cubic  inches  ;  hence  ico  kannor  =  69^  Eng- 
iim  wine  gallons. 

The  Swedifli  foot  =  13 1.6  French  lines,  or  iif^  Eng- 
liih  inches,  and  40  SweSdiih  feet  =  39  Englifh  feet.  A 
Swediih  ell  is  2  Swedifh  feet ;  a  fathom  =  3  ells ;  and  a 
rod  ==  8  ells,  or  1 6  feet.  A  Swedifh  mile  is  6ocx>  Swedifh 
fathoms  =  1 1,700  Englifh  yards ;  fo  that  1 1  Swedifh  miles 
are  =73  Engliih  miles.  A  deme  of  the  meridian,  mea- 
fared  in  1802,  in  N.  lat.  66^  2cr  10^  by  M.  Swanberg,  is 
=  57 1 96.  T  59  French  toifes  =  69.269  Englifh  miles.  A 
Swedi(h  fquare  foot  contains  I36f  Englifh  fquare  inches; 
a  Swedifh  fquiire  rod  =27  Englifh  fquare  yards ;  and  a 
Swedifh  fquare  mile  =  44  Englifh  fquare  miles.  A  Swedifh 
tunneland  or  acre  =s  56,000  Swedifh  fquare  feet,  or  5900 
£ngli(h  fquare  yards,  i .  e.  i  acre  and  3c  perches,  Englifh 
ilatute  meafure ;  and  hence  32  Swedifh  tunneland  =  39 
£oglifh  acres. 

A    laft  of  pitch,  potafh,  Luneburg  fait,  or  beer,  is  12 
tunnor;. of  tar,  or  train-oil,  13  tunnor;   of  Spanifh  and 
French  fait,  18  tunnor;  of  fifh,  12  tunnor,  or  12,000  her- 
rings s  of  hemp,  flax,  cordage,  tallow,  or  hops,  6  fkip« 
pund^y  or  1 20  lifpunds,  anfwering  nearly  to  a  ton  avoirdu- 
pois.     A  wahl  is  20  kafts,  or  80  pieces.     Stockholm  and 
the  other  cities  of  Sweden  exchange  with  London  at  4  rikf- 
daler  15  flcilling,  more  or  lefs,  for  i/.  fterline,  at  75  or  90 
days-      The  ufance  is  reckoned  at  one  month  after  fight : 
fix  daytf  of  grace  are  allowed  for  the  payment  of  bills,  in 
cafes  of  neceffity ;  but  a  perfon  who  wifnes  to  preferve  his 
cr^it   muft  not  claim  any  days  of  grace,  but  pay  his  bills 
on  the  day  wlien  they  are  made  payable.    The  paper  cur* 
Voi^  JCXXIV. 


rency  of  Sweden,  which  is  very  extenfive,  is  of  two  forts^ 
viz.  banco  and  rikfgold.  The  former  is  ilfued  by  the  na- 
tional bank,  and  the  latter  by  the  rikfgild  bank,  which  is 
under  the  dire£lion  of  government.  Banco  is  50  per 
ctnt.  better  than  rikf&rold :  that  is,  two  dollars  of  the  former 
are  worth  three  doUars  of  the  latter.  Banco  is  a  legal 
tender,  and  has  been  declared  by  royal  authority  the  national 
currency.  Bank  notes  are  iflped  in  great  variety,  and  as 
low  as  -iths-  of  a  dollar.  Rikfgold  is  current  in  all 
payments. 

Of  the  hiftory  of  Sweden  we  can  give  only  a  biief  and 
imperfed  fketch  within  our  prefcribed  limits.  The  fir|t  po- 
pulation of  Scandinavia  feems  to  have  confifted  of  Fins,  who 
probably  about  7  or  8  centuries  before  the  Chriftxan  sra  were 
fupplanted  by  the  Goths.  (See  Scandinavia  and  Goths. ) 
The  fouthem  parts  of  Scandinavia  were  inhabited  by  the 
Sitones  in  the  time  of  Tacitus ;  and  Ptolemj  mentions  five 
or  fix  tribes,  amon^  \vhich  are  the  Gutae  of  Gothland,  at 
inhabiting  the  portion  of  Scandbavla  known  in  his  time. 
Jomandes,  in  the  fixth  century,  defcribed  Scanzia  or  Scan- 
dinavia, and  mentions  various  nations  by  which  it  was  occu- 
pied. The  fabulous  or  traditionary  hiftorv  of  Sweden  com- 
mences about  the  year  of  Chrift  520.  Before  the  eighth 
century  it  contained  many  provinciad  fovereigns,  of  whom 
the  king  of  Upfal  was  chief.  As  cultivation  fpread,  and 
deferts  were  converted  into  fields,  new  kingdoms  arofe  ;  and 
of  thefe  Snorre  enumerates  nineteen.  The  king  of  Upfal 
fubjeAed  thefe  inferior  rulers,  and  Ingialld,  who  perifhed  in 
the  invafion  of  Ivar  Vidfadme,  deflroyed  by  treachery  12  of 
the  petty  kings,  and  the  king  of  Upfal  received  tribute 
from  the  reft,  called  on  that  account  tributary  kings.  But 
thefe  fubordinate  rulers  fometimes  anudfed  fo  mucn  wealth 
by  piracy,  as  to  be  i^pre  powerful  than  the  fuperior  lord. 
Sweden  had  not  a  verr  extenfive  population  tfll  after  the 
beginning  of  the  eiehtn  century.  In  the  preceding  age  it 
was  fo.tuU  of  woods  and  deferts,  that  it  required  many 
days  journey  to  pafs  over  them.  The  father  otlngialld  ex* 
erted  himfelf  to  convert  many  heaths  and  forefts  into  arable 
land.  He  made  roads  through  territories  prerioufly  unex- 
plored, and  by  his  ikill  and  induftry,  great  extents  of 
country  were  adorned,  for  the  firft  time,  oy  the  cottagesy 
com,  and  people  of  a  flourifhing  cultivation.  This  conti- 
nent, however,  was  ftill  fo  fcantily  peopled,  that  Olaf,  the 
fon  of  JngiaHd,  flying  from  Ivar  in  the  eighth  century,  found 
the  country  from  the  W.  of  the  kingdom  of  Upfal  to  the 
Senner  or  Wenner  lake,  an  uninhabited  foreft.  He  cleared,  . 
by  the  suce  and  fire,  the  regions  about  the  river,  which  runs 
into  the  lake  \  and  the  province  and  kinfl;dom  of  Vermaland 
rofe  under  his  aufpices.  It  was  not  till  the  ninth  century 
that  Jamtia  and  Helfingia,  the  two  northern  provinces  of 
Sweden,  received  a  permanent  colony.  Sweden  was  for  a 
Idng  time  a  favourite  prey  to  the  pirates  of  Denmaiic  and 
the  Baltic.  In  the  eighth  century  (about  A.D.  760)  the 
Upfal  kingdom  was  conquered  by  Jvar  Vidfadme,  the  little 
potentate  of  Scania»  whofe  father  was  one  of  the  chiefs  de- 

4  N  ^  flroyed 


S  W  E 

ftroyed  by  bgxallil.  Upfal  afterwards  continued  to  gain 
increafing  power  and  pre[K>nderance.  From  the  year  760 
tbere  is  an  obfcure  period  till  the  reign  of  Bbm  I.  A.D. 
82 1 9  commemoratedy  with  his  immediate  fucceflbrsy  by 
Adam  of  Bremen.  Ja|rerbring,  one  of  the  beft  native  hii- 
torianst  divides  the  ancient  kings  into  the  Ynglingian  race» 
ithe  moft  ancient  according  to  traditional  report,  and  termi- 
nating at  tht  conqueft  by  Ivar  Vidfadme,  who  wu  fuc- 
ceeded  by  his  grandfon  Hareld  Hildatan,  and  his  great 
grandfon  Sigurd  Ring,  and  the  race  of  Sigurd  derived  from 
another  branch.  In  the  reign  of  Olaf  III.  A.D.  locx), 
Swedoi  was  partially  converted  to  Chriftianity,  but  Paffanifm 
was  not  finsuly  abandoned  till  the  reign  of  Ingi  the  Pious, 
A.D.  io65f  whofe  £ather,  Stenki^is  regarded  as  the  foun- 
der of  a  new  dynaily,  though  he  fprung  from  the  houfe  of 
Sigurd.  At  this  time  the  crown,  which  was  before  heredi- 
tary»  became  ele^ve.  The  Swedes,  difcentented  with 
their  kin?,  Albert  of  Mecklenbai^,  eledled,  A.D.  1388, 
as  their  iovereign,  Margaret,  heirefs  of  Denmark  and  Nor- 
way. Thus  ended  the  Folkungian  race,  whofe  acc^ffion  had 
taken  place  about  the  middle  of  the  13th  century  ;  and  by 
the  celebratisd  treaty  of  Calmar,  A.D.  13971  the  three 
kingdoms  of  the  nerth  were  fuppofed  to  be  for  ever  united. 
But  after  the  death  of  Margaret,  in  141 2,  the  Swedes  be- 
gan to  firugele  for  their  liberty,  and  in  14491  Karl  or 
Charles  VIII.  was  elefted  king  of  Sweden.  However, 
having  aifailed  the  property  of  the  church,  he  was  forced  to 
leave  the  kingdom  in  I4^7f  but  was  afterwards  reftored. 
The  ftruggles  between  Denmark  and  Sweden  "continued 
until  the  cruel  and  tyrannic  reien  of  Chriftiem  II.,  king  of 
Denmark,  Norway,  and  Sweden ;  called  the  Nero  of  the 
North.  His  condu6t  incenfed  the  whole  nation  againft  him ; 
and  after  a  conteft  which  forms  one  of  the  moft  intereftioe 
portions  of  modem  hiftory,  Guftavus  Vafa  delivered  his 
country  from  the  Danifli  yoke,  and  under  him  Sweden  re- 
covered its  independence.  The  revolt  may  be  coniidered  as 
having  commenced  when  Guftavus  appeared  art  Mola,  in 
Dalecarlia,  A.D.  1520,  and  completed  three  years  after- 
wards, when  he  entered  Stockholm  in  triumph.  DiiTatis- 
fied  with  the  power  of  the  clergy,  which  faiad  repeatedly 
fubjugated  the  kingdom  to  Denmark,  this  great  prince, 
A.D.  1527,  introduced  the  reformed  religion,  and  died  in 
his  70th  year,  September  1560,  after  a  glorious  reign  of 
37  years.  Auftria,  Spain,  and  the  other  Catholic  king- 
doms, having  confpired  to  extirpate  the  Proteftant  relierion 
in  Germany,  Gultavua  Adolphus,  Whofe  reigpi  lafted  m>m 
A.D.  161 1  to  1 63 1,  and  who  exhibited  a  model  for  heroes 
and  kings,  was  invited  to  affift  the  reformed,  and  carried  his 
vidorious  arms  to  the  Rhine  and  the  Danube.  Chriftina, 
the  daughter  of  Guftavus,  was  very  young  at  the  time  of 
her  father*a  death,  but  when  (he  fucceeded  to  the  throne, 
fhe  (hewed  herfelf  worthy  of  it  as  long  as  the  wife  Oxen- 
ftiem  was  her  minifter  and  confidential  counfellor  ;  but  dif- 
regarding  the  counfel  of  that  refpeftable  veteran,  the  affec- 
tion of  her  fubje^ls  abated ;  and  fatigued  with  the  cares  of 
government,  and  having  formed  a  kind  of  claf&cal  attach- 
ment to  Italy,  (he  abandoned  the  Swedifh  throne,  her  coun- 
try, and  her  religion,  and  retired  in  1654.  Charles  Guf- 
tavus, or  Charles  X.,  was  appointed  by  Chriftina  to  fuc- 
ceed  her,  and  the  ftates  confirmed  this  choice.  The  northern 
powers  took  up  arms  againft  this  kingdom,  and  the  career 
of  Charles  was  terminated  by  death  foou  after  the  repulfe  of 
Charles  from  the  (lege  of  Copenhagen.  The  peace  of  Oiiva, 
/concluded  in  1660,  foon  after  his  £ath,  reftored  tranquillity 
to  the  North.  Charles  Xlb  was  mediator  at  the  peace  of 
Ryfwick  in  1697,  and  died  in  that  year.  At  this  time  the 
arts  and  fciences  flouri(hed|  and  the  power  of  the  kingdom 
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WHS  carried  to  its  height.  Charles  XII.  next  affomed  the 
reins  of  eovemment,  and  by  his  frantic  condud,  tod  nolt- 
withftanding  all  his  conquelts,  funk  Sweden  into  a  ftate  of 
political  humiliation,  and  it  was  afterwards  regarded  as  little 
better  than  a  province  of  RuHia.  His  death,  in  1718,  was 
fucceeded  by  a  variety  of  difafters,  and  by  ceffions  of  terri- 
tory in  Ru^a,  until  at  length,  at  the  peace  of  Abo,  ia 
1743,  Sweden  ceded  part  of  Finland ;  and  Adolphus  Fie- 
deric,  of  the  family  ot  Holftein-Gottorp,  and  defcended  by 
the  female  line  from  the  family  of  Vafa,  was  declared  fuc- 
ceflTor  to  the  throne.  The  revolution  under  GuftaTus  III. 
in  i77a»  though  perhaps  upon  the  whole  beneficial  to 
Sweden,  prepared  the  way  for  a  defpotic  government.  Ib 
1792  this  prince  was  aflalBnated  at  a  ball  by  a  nobleman,  of 
the  name  of  Ankerftrom,  a  captain  of  the  guards,  whocoo- 
feffed  that  he  was  the  perfon  who  had  endeavoured  to  deliver 
the  country  from  a  mafter  and  a  tyrant.  Guftavus  IV.  was 
depofed  in  1809,  and  fucaeeded  by  his  uncle  Charles  XIII. 
duke  of  Sudermania.  Subfequent  events  are  of  little  ge- 
neral inaportance.    Coxe's  Travels.     Pinkerton's  Geog. 

SWeDENBORG,  Emanuel,  in  Bk^i^,  the  Iba 
of  a  Swedifh  bi(hop,  was  bom  at  Stockholm  in  the  year 
1689,  and  educated  under  the  tuition  of  his  father.  Sodi 
were  his  talents  and  progrefs  in  literature,  that,  at'tlie  s^ 
of  20  years,  he  publiined  a  ndfcellaneous  coUedion  of  La& 
poems,  entitled  "  Ludus  Heliconius  five  Carmina  Mifcd- 
lanea."  At  this  time  he  fet  out  onliis  travels  to  Eogland, 
France,  Holland,  and  Germany.  Two  years  after  his  re- 
turn, vi%.  in  1716,  Charks  XII.,  by  whom  he  was  hijg\ij 
efteemed,  appointed  him  a(reiror  to  the  college  of  minei; 
and  having  dtre6led  his  attention  to  phyfical  and  nnathe- 
matical  fubjeds,  he  pttbli(hed  a  work,  entitled  **  Dcdalns 
Hyperboreufi,"  containing  an  account  of  experiments  made 
by  himfelf  and  others  in  mechanics  and  natural  philofc^far ; 
and  alfo  a  propofal  for  determining,  in  a  new  manner,  the 
longitude  of  places  by  the  moon.  *  He  alfo  printed  a  treats 
on  algebra ;  and  he  is  (aid  to  have  been  the  firft  perfon  who, 
in  Sweden,  wirote  on  the  fubje£l  of  the  integral  and  dif- 
ferential calculus.  At  the  fiege  of  Fredericlail  in  17 1 8, 
his  fcientific  acquirements  qualified  him  for  rendering  fervice 
to  the  be(ieger8 ;  but  having  loft  his  patron  on  this  occa- 
fion,  he  was  taken  under  the  prote^ion  of  Ulrica  Eleonora, 
the  fifter  and  fucce(ror  of  Charles;  and  in  17 19  was  en- 
nobled by  her.  Although  he  was  thus  diftinguifhed  by 
royal  favour,  his  zeal  in  the  promotion  of  fcience  was  not  at 
all  abated.  From  fpme  experiments,  of  which  he  publifiied 
an  account,  he  concluded,  ag^reeably  to  a  well-eft abliflied 
fa^,  that  the  earth  is  flatter  at  the  poles  than  at  the  equator. 
A(nduous  in  his  attention  to  the  duties  of  his  office,  as 
afl'e(ror  to  the  mines,  he  vifited  foreign  countries,  in  order 
to  acqua!nt  himfelf  with  their  mines ;  and  on  his  return  in 
1722,  he  devoted  his  time  partly  to  his  official  fenrices, 
and  partly  to  his  private  ftudies,  ihfomuch  that  in  1 733  be 
had  completed  his  great  work,  which  was  publiftied  in  the 
following  year,  un<kr  the  title  of  *'  Opera  Philofopfaica  et 
Mineralia,"  in  3  vols.  fol.  His  name  had  now  bras  moft 
defervedly  enrolled  among  thofe  of  the  nxembers  of  the  aca* 
demies  of  Upfal,  Stockholm,  and  Peteriburg ;  and  Icveral 
diftingui(hed  foreigners  wi(h^  to  have  the  honour  and  ad-> 
vantage  of  correfponding  with  him.  About  this  time,  hiow« 
ever,  his  views  were  direAed  to  fubjeds  vrhich  he  conceived 
to  be  of  much  higher  importance  than  thofe  of  literatBrr 
and  fcience.  <<  Whatever  of  worldly  honour  and  advan- 
tage/^ fays  he,  <<  may  be  in  thefe  things,  I  hold  then  as 
matters  of  low  eftimation,  compared  vrith  the  honour  of 
that  holy  office  to  which  I  have  been  called  by  the  Lard 
himfielfy  who  was  gracioufly  pleafed  to  inanifeft  himielf  to 
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iMf  flit  unworthy  fenrant,  in  a  perfonal  appearance,  in  the 
year  1745  ;  to  open  to  me  a  fi^ht  of  the  fpiritual  world, 
and  to  enable  me  to  converfe  with  fpirits  and  angels ;  and 
this  privilege  has  continued  with  me  to  this  day.     From 
that  time  1  began  to  print  and  publiHi  various  unknown 
arcana,  which .  have  been  either  feen  by  me  or  revealed  to 
me,  concerning  heaven  and  hell,   the  ftate  of  men  after 
death,  the  true  worfhip  of  God,  the  fpiritual  fenfe  of  the 
fcriptures,  and  many  other  important  truths  tending  to  fal* 
▼ation  and  true  wifdom/'    Amonc^  the  various  works  w^ich 
he  publiflied  we  may  enumerate  the  following,  viz. :  *^  De 
Cuitu  et  Amore  Dei,"  Lund.  1745,  4to. ;  "De  Telluri- 
bus  in  Mundo  noikro  Solari,"  175S ;  **  De  Equo  albo  in 
Apocalypfi,**    1758;   «  De  Nova  Hierofolyma ;"   «  De 
Ccelo  et  Inferno ;"  **  Sapientia  Angelica  de  Divina  Provi* 
dentia,**  Amfterdam,  1764 ;   "  Vera  Chriftiana  Religio," 
Amft.  1720.     Concerning  the  fpiritual  world  he  fuppofed 
that  he  had  difcovered,  that  it  exifts  not  in  fpace.     To  this 
purpofe  he  alleges,  in  his  <<  Univerfal  Theology/'  that  he 
could  there  fee  Africans  and  Indians  very  near  him,  though 
fituatcd  at  a  great  diftance  on  earth ;  and  be  prefent  with 
the  inhabitants  of  other  planets,  not  only  in  our  fyftem,  but 
in  other  worlds.     In  this  way,  as  he  fays,  *<  I  have  con- 
verfed  with  apoftles,  departed  popes,  emperors,  and  kings, 
with  the  late  reformers  of  the  church,  Luther,  Calrin,  and 
Meian6ihon,   and  with  others  from  different  countries.'* 
After  death  a  man  in  his  opinion,  is  fo  little  changed,  that 
be  does  not  know  but  he  is  ftill  liring  in  the  prefent  world ; 
he  eats  and  drinks,  and  enjoys  conjugal  dehght  as  in  this 
world ;  and  fo  great  is  the  refemblance  between  the  two 
worlds,  that  in  the  fpiritual  world  there  are  cities  with 
palaces  and  houfes,  and  alfo  books  and  writings,  eniploy- 
mentt  and  merchandize,  ^1d,  iilver,  and  precious  ftones. 
But  all  thefe  objefls  are  m  an  infinitely  more  perfefk  ftate 
than  they  are  in  this  world..    His  zeal  in  propagating  thefe 
whimfical,  not  to  call  them  fenfual,  dodrines  was  fo  ardent, 
that  he  trawUed  into  diftant  countries,  and  circulated  his 
worka  -at  an  immenfe  expence.     At  home,  it  is  faid,  that 
be  was  free  and  focial  in  his  difpofition;  but  in  foreign 
countries  he  was  a  reclule,  and  almoft  inacoeilible.     He  de- 
cUned  worldly  honour  and  employment,  and  devoted  his 
time  nod  labour  to  the  inftru^on  and  benefit  of  mankind. 
He  had  no  trait  of  precifenefs  or  melancholy  in  his  conduct 
or  tenaper,  nor  of  enthufiafm  in  his  converfation  or  writings. 
Thus  he  is  defcribed  by  his  partial  friends ;  and  others,  lefs 
attached  to  him,  reprefent  him  as  an  inoffenfive  rifionary, 
fubdued  by  the  delufions  of  a  difordered  imagination;     He 
died  in  London,  in  the  month  of  March,  1772 ;  and  hia 
remains,  after  lying  in  ftate,  were  depoiited  in  a  vault  at 
the  Swedifh  church,  in  Well-clofe  fquare.     Gen.  Biog. 

SWEDENBORGIANS,  the  foUowers  of  Sweden- 
borg9  who  form  a  confiderable  fe£k;  and  whofe  number 
has  increafed  after  the  death  of,  its  founder,  and  ftill  fub* 
fifts  tn  England,  Germany,  Sweden,  &c.  and  alfo  in 
iVmertca,  under  the  name  of  <*  The  New  Jerufalem 
Church ;"  fo  called  in  allufion  to  the  New  Jerufalem  men- 
tioned in  the  book  of  the  Revelation  of  St.  John.  The 
following  fummary  will  comprehend  the  difcriminating 
^tenets  of  this  fed.  Whilft  the  Swedenborgians  maintain 
the  unity  of  God,  they  conceive  that  this  one  God  is  no 
other  than  Jefus  Chrift,  and  that  he  always  exifted  in  a  hu- 
man form;  and  that,  in  order  to  redeem  the  world,  he 
alTufned  a  proper  human  or  material  body,  but  not  a  human 
fotil  I  and  that  this  redemption  confiits  in  bringing  the 
li^e  or  evil  fpirits  into  fubje^iion,  and  the  heavens  into 
order,  fo  as  to  prepare  the  way  for  the  introduAion  and 
#ftablifliBient  of  a  new  fpiritual  chujch  $  and  Uiat^  without 
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fuch  redemption,  no  man  could  be  faved,  nor  eould  the 
angels  preferve  their  ftate  of  integrity  :  that  this  redemption 
was  accomplifhed  by  means  of  conflids  vrith  evil  fpirittf; 
and  that  the  laft  of  them,  by  which  Cbrift  glorified  his  hu- 
manity, perfe6Ung  the  union  of  his  divine  with  his  human 
nature,  was  the  paffion  of  the  crofs.  Ahhough  the  Swe- 
denborgians maintain  that  there  is  but  one  G^od,  and  one 
divine  perfon,  they  afcribe  to  this  perfon  a  real  trinity,  con- 
fifting  of  the  divinity,  the  humanity,  and  the  operation  of 
them  both  in  the  Lord  Jefus ;  a  trinity  sot  exifting  eter« 
nally,  but  commencing  at  the  incarnation.  This  trinity, 
compofed  of  Father,  Son,  and  Holy  Spirit,  refembles  the 
human  trinity  in  every  individual  man,  of  foul,  body,  and 
operation ;  and  they  nold,  that  as  the  latter  trinity  confti- 
tutes  one  man,  fo  the  former  trinity  conftitutes  one  Jehovah 
God,  who  is  the  creator,  redeemer,  and  regenerator.  This 
dodtrine,  and  fome  other  tenets  of  the  Swedenborgians,  have 
been  the  occafion  'of  a  controverfy  between  Dr.  Prieftley 
and  fome  members  of  the  New  Jeru£dem  church,  parti- 
cularly Mr.  R.  Hindmarfh,  a  printer.  It  is  one  of  the 
diftinguifliing  tenets  of  Swedenborg,  that  the'facred  fcrip- 
ture  is  to  be  interpreted  in  three  diftm£k  fenfes,  denominated 
celeftial,  fpiritual,  and  natural ;  which  fenfes  are  united  by 
**  correfpondences ;''  and  that  it  is  divine  truth,  accommo- 
dated refpe^ively  to  the  angels  of  the  three  heavens,  and  alfo 
to  men  upon  eartn.  This  fctence  of  correfpondences,  loft  ever 


refpondences,  that  is,  by  fuch  things  in  the  natural  world 
as  correfpond  to  and  fignify  things  in  the  fpiritud  world. 
He  fays,  that  men  are  attended  by  anffels,  which  refide  in 
their  afieftions ;  that  temptatioi  confifts  in  a  ftruggle  be- 
tween good  and  bad  angels  within  men ;  and  that,  br  thefe 
meansi  God  affifts  men  m  thefe  temptations,  fince  of^them- 
felves  they  could  do  nothing.     He  maintains,  indeed,  that 
there  is  an  univerfal  influx  &om  God  into  the  fouls  of  men« 
infpiring  them  more  elpeeially  with  the  belief  of  the  divine 
unity ;  and  this  efflux  from  God,  of  divine  light  on  the  fpi- 
ritual world,  is  compared  by  him  to  the  efflux  of  light  frofn 
the  fun  on  the  natural  worla.     Swedenborg  denies  the  doc- 
trines of  vicarious  facrifice,  predeftination,  unconditional 
eleAion,  juftification  by  faith  alone,  the  refurredion  of  the 
material  body.  See. :  and  on  the  other  hand,  he  maintauns^ 
that  man  is  pofieficd  of  free-will  in  fpiritual  things ;  that 
falvation  is  not  attainable  without  repentance,  and  a  life  of 
charity  and  faith,  according  to  the  comnumdments ;  that 
man,  immediately  on  his  deceafe,  rifes  again  in  a  fpiritual 
body,  which  was  indofed  in  his  material  body,  and  which 
he  denominates  fubftantial ;  and  that  in  this  fpiritual  body 
he  lives  as  a  man  eternally,  either  in  heaven  or  hell,  according 
to  the  conduft  of  his  paft  life.    Baron  Swedenborg  and  hia 
follovrers  farther  maintain,  that  the  paffages  of  ^ripture, 
which  have  been  generally  fuppofed  to  fienify  the  deftruc- 
tion  of  the  world  by  fire,  &c.  commonly  called  the  laft 
judgment,  ihould  be  interpreted  agreeably  to  the  above-men* 
tioned  fcience  of  correfpondences,  which  teaches,  that  by 
the  end  of  the  world,  or  confummation  of  the  age,  is  meant, 
not  the  deftrudion  of  the  world,  but  the  deftrudion  or  ter- 
mination of  the  prefent  Chriftian  church,  both  among  Ro- 
man Catholics  and  Proteftapts  of  every  defcription ;  and 
that  the  laft  judgment  aftually  took  place  in  the  fpiritusu 
world,  in  the  year  17571  from  which  era  they  date  the 
fecond  advent  of  the  llord»  and  the  commencement  of  a 
new  Chriftian  church,   which,  they  fay,  denotes  the.  new 
heaven  and  new  earth  iq  the  Revelation,  and  the  new  Jeru- 
falem defcending  thence. 
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In  their  worfiiip,  the  Swedenborgiaos  ufe  a  liturgy^  re- 
fembling  that  of  the  eftabliihed  church  of  England  as  nearly 
as.  the  difference  of  do^rines  will  allow.  They  introduce 
into  their  public  fervices  much  vocal  muficy  accompanied  by 
the  organ ;  and  the  drefs  of  their  minifters  is  fimilar  to  that 
of  the  eftabliihed  church.  They  have  feveral  places  of  wor- 
fhip  in  London,  Birmingham,  Hull,  Manchefter,  and  other 
places  in  the  country.  Gen.  Biog.  Mofheim's  £ccl.  Hift. 
by  Coote,  vol.  vi.  Prieft ley's  Letters  to  the  New  Jerufalem 
Churcb. 

SWEDES,  in  jfgrscullure,  a  term  often  applied  by 
farmers  to  fignify  the  Swedifh  turnip.     See  Rut  a  Baga> 

SWEDESBO ROUGH,  in  Geography y  a  fmall  poft- 
town  of  America,  in  the  ftate  of  New  Jerfey,  and  coimty 
of  Gloucefier,  on  Raccoon  creek,  three  miles  from  its 
mouth,  in  Delaware  river ;  1 7  miles  N.  by  E.  from  Salem, 
and  20  foutherly  of  Philadelphia. 

SWEDISH  Turnip,  in  jigricuUurey  the  name  of  a  hard 
fort  of  turnip,  of  which  there  arc  two  kinds,  the  yellow 
and  the  white,  the  firft  of  which  is  by  far  the  belt  for  all 
purpofes  in  farming.     See  RuTA  Baga. 

Swedish  Turnip  Cutter f  a  very  neat  and  fimple  con- 
trivance, invented  for  expeditioufly  cutting  or  flicin?  this 
hard  fort  of  turnip.  It  is  prepared  and  to  be  had  01  moft 
implement-makers. 

SWEDLER,  in  Geography ^  a  town  of  Hungary; 
7  miles  S.  of  Kapfdorf. 

SWEDONG,  .a  town  of  the  Birman  empire,  on  the  left 
bank  of  the  Ava ;  10  miles  N.E.  of  Pegongmew. 

SWEEP,  among  Refiners^  the  almond-furnace.  See 
AxMOND  and  Furnace. 

Sweep,  among  Goldfmilhty  Momyert^  &c.     See  Wash- 
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Sweep,  in  the  Sea  Language,  The  feamcn  call  the  mold 
of  a  ihip,  when  (he  begins  to  compafs  in  at  the  rung-heads, 
the  fweep  of  her,  or  the  fweep  of  the  futtock. 

Sweep  of  the  TiUar^  iil  Ship-Buildings  a  femicircular  plank 
of  oak,  three  inches  thick  and  eleven  broad,  fixed  up  under 
the  beams  near  the  fore-end  of  the  tilbr,  wliich  it  fupports. 
On.  the  fore-fide  of  the  fweep  is  a  groove  for  the  tillar-rope, 
in  which  groove-rollers  are  fitted  to  enliven  the  rope.  On 
the  aft-fide  is  a  ledge  or  rabbet,  defended  with  an  iron  place, 
on  which  the  goofe-neck  of  the  tillar  traverfes. 

SwEEP-J^/ir  of  a  Waggon^  is  that  which  is  fixed  on  the 
hinder  part  of  the  fore-guide,  and  pafles  under  the  hind- 
pole,  which  Aides  upon  it. 

Sweep,  Hay^  in  jigricuburet  that  fort  of  tool  or  contriv- 
ance which  is  employed  for  readily  getting  hay  together. 
It  is  of  great  importance  to  every  hay -farmer,  who  is  in  the 
pradice  of  making  his  ftacks  of  this  fort  in  the  field,  to  be 
in  poifeflion  of  a  machine  of  this  kind,  as  it  not  only  faves 
the  .labour  and  trouble  of  loading  carts,  but  is  capable  of 
being  managed  without  any  difficulty  by  few  perfons,  and  as 
mucn  hay  being  often  capable  of  being  got  together,  and  to 
the  ftack  by  it  in  a  few  hours,  as  two  or  three,  as  is  ufually 
done  in  halt  the  day,  in  the  ordinary  cart  mode. 

SWEEPING,    at  Sea^    fignifies  dragging   along   the 

f  round,  the  bight,  or  loofe  part  of  a  fmall  rope,  in  a  har- 
our  or  road,  in  order  to  hook  or  recover  feme  anchor, 
wreck,  or  other  materials  funk  at  the  bottom.  It  is  per- 
formed by  faflening  the  two  ends  of  this  rope  to  the  £de8 
of  two  boats  which  are  abreaii  of  each  other,  at.  fome  dif- 
tance.  To  the  middle  of  the  rope  are  fufpended  two  cannon 
(hot,  or  fomething  which  weighs  heavy,  in  order  to  fink  it 
to  the  ground ;  to  that,  as  the  boats  advance,  by  rovring 
a-head,  the  rope  drags  along  the  bottom,  to  hook  any  an* 
chor,  &c.  for  which  they  are  fcarching. 
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Sweeping  Apparatus^  in  Fr^Qical  Jfronrnj^  an  apnk 
ratus  contrived  and  ufed  by  Dr.  Herfchel, 'for  turainf  1^ 
telefcopes  to  any  part  of  the  heavens,  for  thepurpoieof 
making  obfervations,  which  he  calls  fweefkji  the  he}Teu' 
for  an  account  of  which,  fee  Telescope. 

Sweeping  of  Chimnus^  in  Domefk  Economj,  See 
Chimney. 

SWEEPINGS  of  Streets  and  Houfa,  ia  Agriailtm, 
ufed  as  manure,  are  to  be  regarded  as  a  compound  oa. 
terial,  and  to  be  nioflly  capable  of  being  applied  to  the  land, 
without  undergoing  any  .kind  of  preparatory  procefs  for 
that  purpofe.  This  is  a  manure  that  may  be  employed  in 
different  ways,  and  which  is  often  capable  of  bemg  fows, 
by  the  hand,  over  the  ground  or  crops  as  a  top^lremnff. 

SWEEPS,  in  Ship-Buildingf  the  various  parts  of  tie 
bodies  fhaped  by  fegments  of  circles ;  fuch  are  the  fl^or* 
fweeps,  lower-breadth-fweep,  upper-breadth-fweep,  aod 
back-fweep,  or  top-timber-hoUow. 

Sweeps  are  large  oars,  ufed  fometimes  by  fhips,  Sec. 

SWEEPSTAKE'S  Foreland,  in  Ge^apby,za^ 
in  the  itraits  of  Magellan.  S.  lat.  52^  4<^.  W.  loi^. 
71°  24'. 

SWEET.  By  a  fweet  is  underftood  any  vegetabkjaice, 
whether  obtained  by  means  of  fugar,  raifins,  or  other  foreign 
or  domeftic  fruit,  which  is  added  to  wines,  .with  a  dt&p 
to  improve  them.  It  is  plain,  from  the  making  of  irtifiad 
muft,  or  ftum,  by  means  of  fine  fug^r,  with  a  fmall  addidoa 
of  tartar,  that  the  art  of  fwect-making  might  receive  a  higk 
degree  of  improvement,  by  the  ufinr  pure  fugar,  as  ooe  g^ 
neral  wholefome  fweet,  initead  of  thofe  infinite  mixturaof 
honey,  raifins,  fyrups,  treacle,  (bum,  cyder,  &c.  withvbid 
the  fweet-makers  fupply  the  wine-coopers  to  lenfftheooiit, 
or  amend  their  wines :  for  pure  fugar  being  added  to  uy 
poor  wine,  will  ferment  with  it,  and  improve  it,  and  brng 
it  to  z  proper  degree  of  flrength  and  vinofity.  If  the  viae 
that  is  to  be-  amended  is  tart  of  itfelf,  |io  tartar  fboDldbe 
added  to  the  fugar ;  but  if  it  be  too  fweet  or  lu(cioQS,tiiea 
the  addition  of  tartar  is  neceffary.  Shaw's  Ledures,  p.  i^ 
See  Artificial  Stum. 

By  43  Geo.  III.  c.  69.  every  maker  of  fwectsorna^ 
wines,  other  than  mead,  for  fale,  mall  take  out  a  licence  at  5/* 
and  renew  it  annually,  on  pain  of  30/. ;  and  by  10  &  n  )^« 
c.  21.  every  perfon  who  (hall  fell  or  ufe  aay  mateiiali 
ufed  in  the  making  of  wines,  and  in  whofe  cujlody  any 
quantity  exceeding  two  gallons  fhall  be  found,  ibal^  K 
deemed  a  maker  ot  fwects  for  fale.  By  43  Geo.  III.  c  69.  > 
duty  on  fweets  or  made  wines  is  impofed,  and  by  43  Geo*!^' 
C.81.  a  farther  duty.  By  the  lame  adk,  every  retailer » 
fweets  or  Britifh*made  wines  (hall  take  out  a  licence  at 
2/.  4/.,  which  (hall  be  renewed  annually  ;  and  retailing  wkl* 
out  licence  incurs  ;i  forfeiture  of  50/.  Perfons  *f 
made  wines  or  fweets  in  their  own  houfes  or  places  a<^oiQifigi 
are  required  to  take  out  a  licence  for  felling  ale  and  beers 
the  fame  houfe,  28  Geo.  IIL  c.  37,  32  Geo.  III.c59> 
fubje^l  to  the  fame  penalties  as  felling  without  licence,  ac* 
cording  to  5  Geo.  HI.  c.  46.  The  houfe  or  place  wkflt 
Briti(h-made  wines  or  fweets  are  fold  (hall  be  entered.  Aty 
perfqn  fhall  be  deemed  a  retailer,  who  fells  twenty-fi»eg^ 
Ions,  or  a  lefs  quantity.  By.  l6  Geo.  III.  c.  74.  i<^ 
are  required  to  put  up  in  fome  confpicuous  place  m  tIK 
front  of  his  houfe,  the  words  "  Dealer  in  BritiHi  wine."  rtf- 
fons  making  fweets  or  wines  (hail  give  notice  of  their  ^ 
and  places  of  abode,  and  of  the  rooms  and  places  uled  vt 
making  or  keeping  them»  to  the  excife-officers,  on  ^ 
2o/a  (10  Geo.  II.  c.  17.)  Concealing  fweets  from  tbe^J 
of  the  ganger,  incurs  a  forfeiture  0^40^.  for  c^^^fT 

(n  Sr  ft  "W     n    «rk.\       P#»mninn(y   fiirM»ta.    thatr   have  DSio  V^ 
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dotyt  without  a  pennit,  incurs  a  forfeiture  of  i  or.  a  gallon, 
and  alfo  the  liquor  and  calks.  (6  Geo.  c.  ai.)  See  Wines, 
Domeflic^ 

Sw]EET  jflmondt.     See  Almonds. 

Sweet  jiffk.     See  Anno>ia. 

Sweet  Bnar^  the  Englifli  name  ef  a  flirubbr  plant  of  the 
briar  kind,  not  unfrequently.  cultivated  in  gardens  and  plea- 
fure-grounds,  fqr  the  fake  of  its  fragrant  and  delightful 
fmell.  ( See  Rosa.  )  The  fweet  briar  is  alfo  employed  for 
the  purpofe  of  forming  hedges  in  particular  iituations.  See 
Quickset  Hedgg* 

SwE9T  €om^  a  term  ufed  by  the  Indians  to  exprefs  a 
fort  o(  corn  they  are  very  fond  of,  and  generally  keep  in 
their  houfes.. 

While  the  ear  of  the  maize,  or  Indian  corn,  is  yet  green, 
but  full,  they  gather  it,  and  firii  boil,  and  afterwards  dry  it, 
and  lay  it  up  for  ufe  in  bags  or  baikets.  When  they  eat  it, 
they  boil  it  again,  either  whole  or  grofsly  beaten  in  a  mor- 
tar ;  they  then  mix  it  with  fiih,  or  with  TeniPon,  or  beaver 
flefh,  and  account  it  a  very  fine  di(h.  The  green  ears,  or 
£re(h  fweet  corn,  they  alfo  (ometimes  eat,  as  foon  as  it  is  ga- 
thered, roafting  it  before  the  fire,  and  then  picking  out  the 
graiQS.  This  is  a  new  fupply  of  food  for  them  many  times, 
when  their  winter,  or  laft  harveft-ftbre  is  exhaufted.  Their 
foldiers  alfo  commonly  go  out  to  war  again  (I  their  enemies 
about  this  time  of  the  year,  and  find  this  fupply  in  their 
enraiies'  fields*     See  Maize. 

Sweet  Flag,     See  Acoaus. 

Sweet  Meadow-Graft^  a  name  fometim^s  applied  to  a 

fvafs  of  the  meadow  kind  by  writers  on  hufbandry.     See 
loLCUS. 

SwEKT-ScenuJ  Soft  Graffs  a  fort  of  grafs  which  is  met 
with  in  moiil  meadows,  and  which,  from  the  refults  of  the 
trials  lately  made  under  the  dire6lion  of  the  duke  of  Bed- 
ford, appears  to  contain  confiderable  nutritive  properties. 
They  are  given  in  fir  Humphrey  Davy's  work  on  Agri- 
cultural Chemiilry. 

The  proportional  value  which  the  grafs,  at  the  time  of 
flowering,  bears  to  that, at  the  time  the  feed  is  ripe,  is  as  17 

to  31. 

Th  e  grafs  of  the  latter-math  crop,  and  of  the  crop  at 
the  tiane  of  flowering,  taking  the  whole  quantity,  and  their 
relative  proportions  of  nutntive  matter,  are  in  value  nearly 
as  6  to  10.  The  value  of  the  grafs  at  the  time  the  feed  is 
ripe,  «xce?ds  that  of  the  latter-math,  in  the  proportion  of 
ai  to   17. 

It  is  noticed,  that  though  this  is  one  of  the  earlieft  of  the 
flowering  grailes,  it  is  tender,  and  the  produce  in  the  fpring 
16  inconfiderable.  If,  however,  the  quantity  of  nutntive 
matter  which.it  affords  be  compared  with  that  of  any  of 
thofe  fpecies  which  flower  nearly  at  the  fame  time,  it  vnll 
be  found  greatly  fuperior.  It  fends  forth  but  a  fmall  num- 
ber of  flower- (talks,  which  are  of  a  ilender  ftru£ture  com- 
pared to  the  fise  of  the  leaves.  This  will  account,  in  a  great 
meafure,  for  the  equal  quantities  of  nutritive  matter  afforded 
by  the  grafs  at  the  time  of  flowering,  and  the  latter-math. 
See  HoLCUS  Odoraius. 

Swi^T'Scenitd  Vernal  Grafts  an  early  field-grafs,  which 
18  cultivated  to  advantage  on  iome  forts  of  foil.  It  has  been 
remarked  in  a  paper  in  the  third  volume  of  the  <<  Tranf- 
a&ions  of  the  Highland  Society  of  Scotland,"  that  this 
grafs  flowers  early,  grows  in  every  variety  of  foil,  is  clofely 
eaten  down  by  cattle  in  paftures,  but  feems  chiefly  advan- 
tageous in  meadows  for  hay,  which  ft  fweetens  to  a  high 
degree.  No  plant,  it  is  thought,  anfwers  better  in  manured 
fouJB  confiiting  of  peat-earth.  In  foft  foils,  it  arrives  at  a 
YCiy  confiderable  uze,  and  is  certainly  grateful  to  all  do- 
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meftic  grazing  animals.  The  feeds  are  all  bearded,  have  a 
peculiar  appearance,  and  are  eafily  colle^ed.  It  is  perennial, 
and  makes  no  great  appearance  in  newly.fown  meadows, 
bi\t  enters  generally  into  the  hay  of  molt  of  our  jaatural 
meadows,  and  is  eaten  fweetly  in  the  fap.  tor  although 
it  does  not  much  abound  in  leaves,  that  is  •  not,  it  is  fiip- 
pofed,  a  good  reafon  for  calling  the  plant  into  difrepute.  Tnc 
ftalk,  virhen  taken  in  the  juice,  either  for  pafture  or  for  hay, 
is  undoubtedly  grateful  to  fheep  and  cattle,  being  then  in  the 
fucculent  date. 

In  the  Chefhire  Correfted  Report  on  Agriculture,  it  is 
thought,  that  though  cattle  are  extremely  fond  of  this  grals, 
and  li  make&  excellent  hay,  ft  may  be  doubtful  whether  it 
is  profitable  as  a  meadow-erafs.  It  is  by  no  means  produc- 
tive ;  and  as  it  flowers  and  ripens  its  feeds  much  earher  than 
any  of  the  other  graffes,  it  is  ill  adapted  to  mix  wiih  ^em« 
It  is  common  in  that  didri^  on  Tandy  loams. 

Its  properties  and  qualities  have,  however,  been  (et  in  a 
full  and  clear  point  of  view,  by  the  refults  of  experimental 
trials  which  have  lately  been  maae,  under  the  care  of  the  duke 
of  Bedford,  at  Woburn  Abbey,  by  Mr.  Sinclair,  his  grace's 
gardener,  but  our  limits  will  not  allow  a  detail. 

It  appears  upon  the  whole,  that  the  proportioflal  value 
which  the  grafs,  at  the  time  of  floweriag,  bears  to  that  at 
the  time  the  feed  is  ripe,  is  as  4  to  13.  And  that  the  pro- 
portional value  which,  the  grafs  of  the  latter-math  bears  to 
that  at  the  time  the  feed  is  ripe,  nearly  as  9  to  i8. 

It  is  thought,  .that  the  fmallnefs  of  the  prodiiceof  this  grafs 
renders  it  improper  for  the  purpofe  of  hay ;  but  that  its  early 
growth,,  and  the  fuperior  quantity  of  nutritive  matter  w)iich 
the  latter-math  affords,  compared  with  the  quantity  afforded 
by  the  grafs  at  the  time  of  flowering,  caufes  it  to  rank  high 
as  a  patture-grafs,  00  fuch  foils  as  are  well  fitted  fonts 
growth;  fuch  as  peat-bogs,  and  lands  that  are  deep  and 
moift.  See  Stock,  Ltve^  Choice  of  Food  in*  .  See  s3fo 
Grass,  and  GRAsS'Land. 

Sweet  Gum.     See  Liquidambar. 

Sweet  Johns.     See  Dianthus. 

Sweet  Maudlin.     See  Achillea. 

Sweet  Pea^  the  Englifh  name  of  an  ornamental  pea,  not 
unfrequentlr  cultivated  in  the  garden  and  other  places  fo^ 
.  that  purpofe.  .  See  Lathyrus. 

Sweet  RooL    See  Liquorice. 

Sweet  Ru/h,     See  Acotius. 

Sweet  Sof.    See  Annona. 

Sweet  Sultan.     See  Centaurba* 

Sweet  IVeeds     See  Capraria  and  Scoparia. 

Sweet  WilUam^  the  Englifh  name  of  feveral  fpecies  of 
pink.     See  Dianthus. 

Sweet  H^iiRam  of  Sarhddoei.  See  Scarlet  Convol- 
vulus. 

Sweet  IVillow.     See  Mtrica* 

Sweet  Milk  Cheefef.'m  Rural  Economy ^  a  term  ufed  to 
fignify  that  which  is  made  from  the  whole  milk,  without 
abfira^ing  the  cream.  It  is  feldom  made  for  fale  in  this 
way,  but  fometimes,  for  private  family  ufe,  it  is  prepared 
from  the  whole  of  the  milk.  (See  Cheese.)  The'theory 
of  preferying  all  the  richnefs  poifible  to  cheefe  of  this. kind, 
feeros,  it  is  faid  by  the  writer  of  the  Account  of  the  Agri- 
culture of  the  County  of  Peebles,  to  depend  upon  the  tol* 
lowing  principles  and  circumftances,  v^hich  experience  feems 
to  have  fully  and  abundantly  afcertained  :  i.  That  cream  is 
evaporable  in  a  degree  of  heat  not  veryL  intense  ;  as.  is  evi- 
dent from  the  equal  poornefs,  both  of  the  cheefe  and  of  the 
whey,  when  the  milk  is  too  much  heated  before  putting 
the  rennet  or  yearning  to  it.  2.  That  the  adhefion  of  the 
cream  to  the  curd  part  of  the  .milk  is  hjxt  flights  as  b.evi* 
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lent  frdiA  the  ricbnefs  of  the  laft  draining^s  of  the  whey, 
whichy  in  fweet  or  whole  milk  cheefci  are  tery  rich  creaihy 
if  the  curd  be  too  hard  wrought  by  the  hand»  or  if  it  be 
too  hard  preflcd  at  firft,  immediately  upon  its  being  (Commit- 
ted to  the  cheefe-prefs.  3.  That  the  whey,  if  not  foon  fe- 
paratedy  fpee^ly  contraas  the  acid  ftate,  and  then  the 
putrid  fermentation  in  the  cheefe  ;  making  the  cbeefe  fwelU 
tainting  its  fmell  and  tatte^  and  rendering  it  unfit  for 
kerpbg. 

Hence  the  propriety  and  utility,  it  is  thought,  are  (hewn 
and  indicated,  firn,  of  putting  the  rennet  or  yearning  to  the 
milk  as  cool  as  may  be  ;  fecondly,  of  the  moderate  work- 
ing of  the  curd  by  the  hand  in  extradting  the  whey ;  toge- 
ther with  a  due  and  well-regrubted  preuure»  moderate  at 
firfty  and  gradually  increafing,  when  it  is  put  into  the  cheefe- 
well  or  yat,  and  fubmitted  to  the  aAion  of  the  cheefe-prefs  : 
or  thci  pra^ice  which  is  in  ufe  in  fome  places,  of  taking  the 
curd  repeatedly  from  under  the  cheefe-prefs,  and  flicing  it 
into  fmatt  pieces,  which  are  expofed,  at  each  fuch  opera- 
tion, upon  a  fieve,  for  the  purpofe  of  draining  and  drying 
by  the  air ;  that,  thus,  the  aqueous  particles  of  the  whey 
dripping^  off  or  exhaling,  the  cieam  becoming  dry,  may 
continue  adhering  to  the  curd,  while  undergoing  the  laft 
more  ftrong  confolidating  prelfure. 

The  length  of  time  of  tb^  preflure  is  moftly  about  twenty- 
four  hours,  as  fuiting  the  ufual  pradice  in  this  fort  of 
bufinefs,  without  increafing  the  expence  of  apparatus. 

The  cheefe,  in  thefe  cafes,  is  fometimes  faked  in  the  curd ; 
at  others,  only  by  rubbing  fait  in  upon  the  ikin  or  outfide 
of  the  cheefe  after  it  is  made ;  and  occafionally,'by  putting 
it  in  fait  pickle,  but  which  is  thought  to  extrad  fome  of  its 
richnefs* 

The  principle  on  which  the  praftiee  is  founded  of  mak- 
ing the  richeft  cheefe  of  this  fort,  is,  it  is  faid,  eftabkflied  in 
experience ;  and  is,  that  a  fmall  quantity  of  the  whey  taken 
on,  made  boiling  hot,  and  poured  upon  the  remainder,  caufes 
the  curd  inflantly  to  confolidate  and  expel  the  whey,  the 
cream  part  meantime  remaining  united  with  the  curd  f  the 
mala  of  curd  is  then  lifted  from  the  whey,  and  plunged  into 
the  coldeft  fpring-water,  which  congeals  the  cream,  from 
its  ftate  of  liquefaAion  by  the  heat ;  it  is  then  put  into  the 
cheeie-well  or  vat  and  fubmitted  to  the  prefs. 

This  pradice  of  making  fuch  rich  cheefe  is  highly  deferr- 
ing of  the  notice  and  attention  of  thofe  gentlemen  and  fami- 
lies who  have  it  made  for  their  own  particular  ufe. 

SwEXT  Sublimate  of  Mercury^     See  Mxrcurt. 

SwEBT  Htrh  Lakcf  in  Geogn^hyt  a  lake  of  North  Ame- 
rica.    N.  lat.  54**  4cy.     W.  long.  99^ 

Sweet  Efinbur^Vt  Keyty  a  clutter  of  iflets  and  rocks 
in  the  Spanifh  Main.    N.  lat.  14^55'.     E.  long.  82^  5'. 

Sweet  Sfrmgi  a  poft-town  of  America,  in  Virginia ;  38 
miles  S.W.  of  Philadelphia.  The  mineral  fprinfs  of  this 
place  draw  four  or  five  hundred  people  toffether  for  health 
and  amufement,  during  the  months  of  July,  Auguft,  and 
September. 

Sweet  fyater  Creeit  »  river  of  Kentucky^  which  riles 
among  the  osiftern  branches  of  Bear  creek  and  Tombigby  ; 
runs  N.,  and  difcharges  itfelf  ii»to  the  Tenneffee  three  miles 
above  Long  Jfland»  It  derives  its  name  from  the  fprings  of 
excellent  water  with  which  it  is  fupplied. 

SWEG,  a  town  of  Sweden,  in  Harjedalen  ;  32  miles  S.E. 
of  Lannfchantz. 

SWElNY,  a  town  of  Africa,  in  the  kingdom  of  Dar* 
F(kr ;  which  is  a  place  of  general  refort  for  merchants  trading 
to  Egypt ;  45  miles  N.  of  Cobbfc. 

Swell  o/an  organ.    See  Oroak. 


Swell,  in  Sea  Language,  generally  deaotet  thanjni 
continual  agitation  of^the  waves,  according  to  a  paitiailir 
dire^on ;  as  there  is  a  great  fwell  fetting  into  the  bay.  h 
is,  however,  more  particularly  applied  to  the  fluftsidng 
motion  of  the  fea,  which  remains  after  the  expiration  oft 
fborm :  and  alTo  to  that  which  breaks  on  the  fluxe  or  os 
rocks  and  (hallows,  caXLed/itr/;  which  fee.    Falconer. 

SWELLED  Columns.    See  Column. 

Swelled  Hoof    See  Hoof. 

Swelled  Legs,  among  horfes,  are  infirmities  to  which tbef 
are  fometimes  fubjed,  by  hard  riding  or  much  laboar,  wha 
they  are  too  grofs,  or  carelefsly  put  to  grafs,  or  pat  in  tie 
flable  too  hot,  whereby  they  take  cold«  which  canlin  tbdr 
legs  to  fwell.  But  fometimes  it  comes  by  lonr  ftandinfii 
the  ftable,  efpecially  when  the  planks  where  their  fon-net 
iland,  are  higher  than  where  tneir  hinder-legs  are.  IV 
remedies  muft  be  applied  according  to  the  taatore  of  the 
complaint.     See  Grease. 

SWELLINGS,  in  Surgery.    See  Tumour. 

Swelling  or  Leg-EvUt  or  /I/,  a  difeafe  among  flxepi 
which  affeds  them  in  the  legs  as  well  as  fonw  other 
parts.  It  is  faid  in  a  paper  in  the  third  vofame  of 
the  «  Tranfadions  of  the  Highbnd  Sodetv,"  that  it,  for 
the  moft  part,  begins  at  the  knee,  which  fwdb  and  enhrp 
to  a  confiderable  degree,  caufing  fo  much  lameneis,  11  to 

Srevent  the  (heep  fo  affe^ed  from  following  the  reft  of  tbe 
ock.  But  fometimes '  it  begins  at  the  head  part  of  the 
hoof  or  claw.  It  is  of  a  blueiih  or  livid  colour ;  fonetiBKii 
indeed  firequently,  haring  fmall  bliflers  fcatteied  over  tk 
lesr  affef^c^,  of  a  red  <;olour,  and  filled  with  a  hlodib' 
coloured  watery  fluid.  When  the  ikin  burfks,  it  kavei  be* 
low  it  a  loofe  flabby  fubftance  of  the  fame  colour,  or  nAe 
darker,  which  extends  even  to  the  bone.  It  commonly  (A 
begins  in  one  of  the  hind-legs,  but  a^  it  advances  aMid 
the  four,  ualeb  death  takes  place  before  this  happens.  It 
occafiondly  fpreads  from  the  tund-legs  to  the  heUj,  andii 
every  cafe  the  kidnies  are  afie£^ed,  being  loofe  and  flabbjTt 
having  fome  refemblance  to  the  {welling  of  the  legs,  im 
being  fometimes  of  a  livid  colour.  In  fome  cafes  thedirafe 
proves  very  <}uickly  fatal,  while  at  other  times  it  willcoo- 
tinue  in  a  mild  ftate  for  weeks.  It  fpreads  very  npidiy 
after  appearing  in  a  flock,  and  if  not  fpeedily  attended  tO) 
will  injure  them  materially.  It  is,  in  general,  verj  daogerout 
cutting  off  the  greater  proportion  of  thofe  whidi  are  i&d* 
ed  with  it.  .  Indeed,  many  fheep-farmers  kill  the  difietiei) 
flxeep  whenever  they  are  feen  to  be  affe^ed  with  it)  n 
order  to  prevent  its  fpreading.  In  this  difeafe,  too,  tk 
eye  of  the  (heep  is  languid,  its  tongue  dry,  it  cannot  etfi 
and  in  general  is  foon  cut  off  by  the  complaiqt. 

It  commonly  appears  about  the  latter  end  of  fummer,  bot 
at  times- in  the  beginning  of  the  autunui ;  arifing  at  firfti  it 
is  fuppofed,  from  fuch  (heep  as  have  unhealthy  coobo- 
tions,  being  too  much  expofed  to  wetnefs  during  rainy  wirs 
weather.  Scratches  in  the  legs,  it  is  faid,  ww  prodQceii 
in  fuch  (heep  as  have  bad  confBtutions.  If  the  Asp 
get  their  legs  dirtied  in  the  time  of  clipping,  or  finearingtV 
a  houfe  where  there  is  much  dung,  they  will  be  liable  to  be 
readily  affeded  with  the  difeafe.  Boggy  gi-ound  his  sUo  > 
tendency  to  produce  it,  from  a  fimihurity  of  caufe. 

The  (heep  moft  fubjed  at  firft  to  take  the  difea^MPrt 
it  is  thought,  thofe  of  the  South  Down  and  i^^ 
breeds ;  but  that,  when  it  has  appeared  in  a  flock,  thebii»* 
faced,  heath,  or  Scottifli  flieep,  are  equally  liable  and  f«b> 
jed  to  it.  It  has  almott  never  appeared  to  the  ntftb 
of  the  Tweed,  although  it  has  of  late  been  pretty  covo* 
on  itf  fouthem  banks,  in  the  fliires  of  Selkirk,  Kozbii||Pi 
and  part  of  that  of  Peebles.    It  is  conjeaured  that  m 
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may*  in  part»  be  owing  to  the  long  of  white-faced  (keep 
betiig  there  principally  kept  as  the  Itock.    . 

It  is  fuggrefted  in  regard  to  the  cure»  thatj  as  this  is  a  very 
dangerous  difeafe»  the  flieep  affeded  widi  it  (hould  be 
brought  home  as  foon  as  poflible,  to  prevent  it  from  infefting 
the  flock,  and  its  legs  be  well  wafhed  with  feap  in  water  ; 
afterwards  bathed  with  lime-water,  or  a  folution  of  alumr  in 
water,  and  then  anointed  'wilh  what  in  the  (hops  is  known 
by  the  name  of  ciirine  ointment,  which  is  made  with  mer- 
cury diiTolved  in  aoua  fortis,  and  mixed  with  hog's-lard.  If 
this  be  not  at  hand  when  the  legs  break  out  and  run,  a  little 
qaick-lime  may  be  dufted  on  the  floughs,  and  the  leg 
drefTed  with  a  cloth,  fpread  with  firefli  butter,  and  a  little 
tar.  Thefe  dreflings  ftiould  be  changed  every  fecond  day : 
care  fliould  alfo  be  taken  that  the  fh^p  have  good  and  dry 
pafture  during  the  time  of  the  cure  ;  and  water,  in  which 
mofs  or  peat-earth  has  been  foaked  or  fteeped,  may  forae- 
titQes  be  preferred,  in  cafes  where  it  can  be  had,  on  account 
of  its  attringent  or  antifeptic  quality^  to  common  water,  for 
their  drink,  as  well  as  for  wafhiag  the  legs  with. 

After  clipping  or  fmearing  in  grounds  fubjeft  to  this 
difeafe,:  driving  the  flock  through  a  pool  or  river,  fo  as  to 
wa(h  their  legs  well,  is,  it  is  tlKiught,  a  very  proper  prac- 
tice-; and  that  clipping  the  hair  (hort  upon  them  prevents 
any  dirt  from  lodging  oh  them.  This  difeafe  has  fome- 
tipaes  the  name  of  hlach-leg  given  to  it.  'There  is  a  difeafe 
fbmewhat  fimilar  to  this  aSeding  the  tails  of  flicep. 

By  properly  applying  means  of  this  nature,  the  difeafe 
may  moftly  be,  in  fome  meafure,  either  guarded  againft,  or 
got  the  better  of,  without  any  very  great  trouble  or  dif- 
ficulty. 

SwsLUKO  or  Rolling  Awald^  a  difeafe  of  the  itching  in- 
flammatory, kind  on  the  backs  of  flieep.  It  is  £aid  that 
th^fe  animals  are  the  moft  liable  to  die  awald,  or  of  this  dif- 
order,  in  feafons  in  which  it  fuddenly  grows  or  beconies 
warm,  after  fliowery  weather,  in  the  early  fpring,  as  from 
towards  the  beginning  of  the  month  of  May  Until  they  are 
ihprn. 

The  appearances  of  it  are,  that  they  lie  down,  roll  on 
their  backs,  to  relieve  the  irritation  and  itching  there ;  when, 
if  the  ground  happen  to  be  level  or  hollow,  or  if  they  fliould 
be  weak,  heavy  with  lamb,  fat,  or  full-fleeced,  they  are  not 
unfrequently  unable  to  get  up,  and  of  courfe  foon  flcken, 
fwell,  and  die.  It  is  noticed  alfo,  that  the  flefli  of  the  flieep 
which  die  awald,  or  of  this  fwelling  difeafe,  refembles 
much  in  'the  tafle,  colour,  and  fmell,  that  of  (beep. which 
are  carried  off  by  the  iiriking-iU,  blood,  or  ficknefs. 

In  this  Situation  of  the  difeafe,  where  the  flieep  are  found 
down,  they  fliould  be  lifted  up  gently,  care  being  taken 
6onfiantly,  towards  the  evening  of  ^ery  day,  to  fee  that 
none  of  them  are  thus  down  upon  their  bacKS.  It  is  not 
improbable  that  fmall  dofes  of  calomel  might  be  ufed  daily, 
for  two  or  three  days,  with  much  advantage,  as  about' hauf 
a  drachm  for  each  dofe  ;  and  thaty  at  the  fame  time,  a  weak 
cooling  folution  of  white  vitriol  might  be  poured  on  the 
itching  part  of  the  back,  fo  as  to  abate  the  itching  there, 
and  thereby  relieve  the  animal  from  much  diftrefs  and  un- 
eafinefs. 

Swelling  in  Chcefi^  in  Rural  Eamomy^  the  heaving  or 
enlarging  of  it  in  the  dairy  or  other  place.  The  caufe  of  this 
injury  and  mifchief  to  it^  has  been  very  differently  confi- 
dered  by  different  dairy  farmers,  and  tor  which  various 
caufes  have  been  affigned. 

Allowing  for  the  operation  of  fome  other  caufes,  it  may 
be  fufpeded  that  the  ranknefs  of  the  herbage  is  the  moii 
common  and  prevailing  one.     Under  fome  forta  of  dairy 


maaag^mentt  particular  farms  in  fome  diftriAs  have  been 
noticed  for  producing  heaved  or  fwelled  cheefe^  whereast  by 
other  kinds  of  management,  this  has  fcarcely  ever  been  thie 
cafe.  This  is  often  Tuppofed  to  depend  on  fome  fubftanc^ 
being  fecretly  employed  as  an  antidote,  which  has  either  the 
power  of  lowering  tne  milk,  or  of  counterading  its  difpo- 
fition  or  tendency  to  ferment  and  heave.  Such  a  fecret  fub- 
fiance  is  pretended  to  be  pofl'effed  by  many  in  fome  cheefe« 
dairy  counties,  though  it  is  not  attended  with  fuccefs  in  pre- 
ventinjjr^this  effied  in  all. cafes. 

A  farmer  of  this  fort  has,  however,  been  ftated  to  have 
come  to  a  farm  on  which  the  cheefe  had  always  be^n  fpoiled 
by  heaving  or  Gnrelling,  and  which,  as  the  land  was  extremely 
^ood,  was  fuppofed  to  depend  upon  that  as  the  caufe  of  the 
injury';  yet  little  mifchief^of  this  nature  u  faidto  have  been 
experienced  by  him  fince  he  came  upon  -  it,  and  which  it 
afcribed  to  the  pradice  of  oonflantly  ufing  in  mixture  with 
the  rennet,  previoufly  to  its  being  put  to  the  milk,,  about  a 
table-fpOonfiil  of  a  folution  of  blue  'vipriol,  in.  proportion 
to  that  which  is  neceffary  for  the  milk  of  about  twenty 
cows.  In  other  cafes,  the  fame  pradice'  has,  however, 
failed  of  fuccefs. 

lo  Chefliire  they  confider  this  mifchief  a&  confhmtly 
arifing  from  the  too  great  generation  of  air  in  the  cheefe* 
as  the  fweating  in  it  is  unqueftionably  a  fermentation ; 
and  that  where  this  procefs  has  been  regular  and  com- 
plete, the  over-proportion  of  air  is  expelled,  and  the 
cheefe  not  fubjed  afterwards  to  heave  or  fwell.  Bat  that 
when  this  fermentation  or  fweating  has  been  incomplete, 
as  may  happen  from  aU  the  caufes  that  check  it  in  other 
cafes,  the  cheefe  will  "be  liable  to  fwell  or  hove  at  any 
time,  by  any  fudden  change  in  the  ft  ate  of  the  atmo- 
fphere,  as  the  approach  of  thunder,  the  variations  of  .the 
weather  from  fair  and  dry  to  rain,  and  others  of  a  fimi- 
lar kind:  fuch  changes  producing  alterations  in. the  ftate 
of  the  air  in  the  cheefe,  thofe  are  mads  to  fwell  or  hove 
the  moft,  which  abound  moft  with  impure  air ;  which  are 
moftly  thofe  made  from,  ruh^  various f  artificial  grafs  paf- 
tures.  It  is,  of  courfe,  thought  advifable  to  produce  this 
fweating  in  the  cheefe  as  foon  as  pofiible  after  the  making  of 
it  has  been  finifl^ed,  as  that  is  the  moft  likely  means  of  pre- 
venting this  mifchief.  Little  or  nothing  has,  however,  yet 
been  done  to  properly  regulate  the  heat  or  temperature  of 
cheefe-rooms  in  this  or  other  views.  See  Sw£AXiNG*/^oofii 
for  Cheefe. 

There  can  be  no  doubt  that  the  more  .completriy  the  whey 
is  ffot  out  of,  and  removed  from  the  curd,  the  lefs  air  will 
be  left,  and  the  lefs  danger  there  will  be  of  its  being  gene- 
rated. This  fliould,  therefore,  always  be  done  as  completely 
as  poifible. 

It  hap  been  fuggefted  too,  that  cheefe  may  perhaps  be  ^ 
lefs  fubjed  to  heave  or  fwell,  if  made  wholly  of  cold  or 
of  warm  milk,  that  is,  of  one  equal  temperature ;  as  the 
blending  of  warm  and  cold  liqiiids  together  may  difpofe  to 
the  generation  of  air  in  the  cheefe.  The  moft  utual  method 
of  counterading  and  reftraining  this  evil  in  the  above  diftrid, 
is  that  of  forcing  it  down  by  the  ufe  of  light  wdrhts. 
Bliftering  in  cheefe  is  alfo  an  effed  which  proceeds  from 
the  fame  caufe,  but  which  only  afteds  the  more  fuperficial 
parts. 

The  common  means  of  removing  blifters  of  this  nature 
is  by  the  ufe  of  a  fliarp  inftrument  to  open  them,  and  by 
pouring  hot  water  or  whey  into  the  openings,  then  preffing 
the  rind  well  down,  coverinc^  it  with  fadt',  and  placing 
fome  flaty  fubftance^  with  a  imall  weight  on  it  upon  the 

parts. 

Careful 
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Careful  management  is,  of  coucfe>  all  that  can  be  reallf 
depended  on  in  this  bufiaefs. 

SWELLY,  in  Geography,  See  Swilly. 
.SWERGA,  in  Hindoo  Romance^  is  the  heaven  of  Indra, 
the  regent  of  the  firmament.  (See  Imdra.)  The  Hindoo, 
gods  have  each  a  paradife  celeftial  and  terreftrial.  Sitanta  is 
the  name  of  the  earthly  abode  of  the  Hindoo  Jove,  placed 
on  the  wonderfiil  Meru.  (See  Mbru  and  Sitakta.)  The 
Hindoo  heaven  has  many  manfions.  Swerga  feems  to  be  the. 
firft,  whence  demij^ods  may  be  baniftied  for  mifdemeanors^ 
and  condemned  to  be  again  "  born  below." 

SWERT,  Francis,  in  Biography <,  was  born  at  "An- 
twerp in  1567,  and  being  a  man  ot  letters,  employed  him- 
felf  in  the  compofition  or  a  number  of  learned  works.  Of 
tbefcy  the  principal -are  **  Renxm  Belgicarum  Annalcs  Chro- 
niccrs  et  Hiftoricos  Antiquos  et  recentiores''  2  tom.  foL; 
•<  Athene  Belgicac,'*  fol. ;  ".Deonim  et  Dearum  capita  ex 
antiquis  Numifmatibus,"  410.  inferted  in  Gronovius's  Greek 
Antiquities ;  '<  Monumenta  Sepulchralia  Ducatu^  Bra- 
bantiss/'     He  died  in  1629.     Moreri. 

SWERTIA,  in  Botany^  fo  named  by  Linnaeus,  in  me- 
mory of  Emanuel  Sweert,  gardener  to  the  emperor  Rudol- 
phus  II.,  author,  of  a  folio  work  entitled  FlorUegtum^  firfl 
publiihed  at  Frankfort  in  161 2,  and  reprinted  at  feveral 
fubfequent  periods.  It  confiiU  of  engraved  figures  of  nu- 
merous plants,  particularly  ornamental  flowers,  in  the  roots 
of  which,  according  to  Holier,  the  author  dealt  for  profit. 
He  imitated  Robinus  (fee  Robinia)  in  his  work,  and 
like  him  is  charged  with  deftroying  curious  bulbs,  to  keep 
up  the  value  of  particular  fpecies  or  varieties.  His  book, 
however,  is  ufeful,  and  very  generally  quoted. —^  Linn. 
Gen.  PI.  laj-  Schreb.  175.  Willd.  Sp.  PI.  v.  i.  1329. 
Mart.  MilL  Di£t.  v.  4.  Sm.  Fl.  Brit.  284.  Ait.  Ilort. 
Kew.  v.  2.  loo.  Purfh  100.  JufT.  142.  LamarkDid. 
y.  7.  491.  Illuftr.  t.  109.  Gaertn.  t.  114.  (Frafera; 
Walt^  Carol.  87^  Michanx  Boreal-Amer.  v.  i.  96? 
Purfh.  lOT  ?)— Clafv  and  order,  Pentandria  Digynia*  (7V- 
trandria  Monogynia ;  Purfh.)  Nat.  Ord.  Rotacea,  Linn. 
Gentiandf  JufT. 

Get-  Ch.  Cai.  Perianth  inferior,  in  five  deep,  lanceo- 
late, flat,  permanent  fegments.  Cor,  of  one  petal,  wheel- 
fliaped ;  limb  flat,  in  five  deep  lanceolate  fegments,  larger 
than  the  calyx,-  connected  at  the  bafe.  Nedaries  ten,  con- 
fitting  of  two  fmall  depreflions,  at  the  bottom  of  each  feg- 
roent  of  the  corolla,  on  the  inner  fide,  each  furrounded  with 
minute  uprirht  briiUes.  Stam.  Filament«  five,,  awl-ihaped, 
moderately  Spreading,  fhorter  than  the  corolla ;  anthers  ob- 
long, incumbent.  Pjfi,  Germen  fuperior,  ovate-oblong; 
ftyle  very  (hort,  deeply  divided ;  iligmas  two,  fimple. 
Peric,  Capfule  ovate,  ilightly  comprefTed,  .acute  at  each 
end,  of  one  cell  and  two  valves.  Seeds  numerous,  fmall, 
nearly  orbicular,  with  a  membranous  border,  **  all  inferted 
into  the  margins  of  each  valve."     Gdrtn, 

Elf.  Ch.  Corolla  wheel- fhaped,  with  two  nectariferous 
pores  at  the  bafe  of  each  fegment.  Capfule  fuperior,  of 
one  cell  and  two  valves.  Seeds  numerous,  bordered^  in- 
ferted into  the  margins  of  the  valves, 

Obf.  Some  'fpecies,  as  Linnzus  remarks,  have  four- 
deft  flowers ;  others  have  the  ne6taries'  projeifting  behind, 
in  the  form  of  little  horns. 

I.  S.  pefennh.  Marfh  Swertia.  Marfh  Felwort.  Linn. 
Sp.Pl.  328.  Willd.  n.  I.  Fl.  Brit.  n.  i.  Engl.  Bot. 
t.  1441.  Jacq.  Auftr.  t.  243.  (Gentiana  duodecima, 
pundato  flore  ;  Cluf.  Hift.  v.  i.  316.  G.  Pennei  minor; 
Ger.  £m.  43  3 . ) — Corolla  in  five  fegments.  Radical  leaves 
ovate. — Native  of  clear  watery  placesj  on  the  mountains  of 
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Switzerland,  France,  Germany,  and,  as  (omt  repan,  of 
Wales.  Hudfon,  at  leaft,  afferts  that  it  was  found  iotlie 
lafk-mentioned-  country,  by  Dr.  Richardfon.  It  flowers  io 
Augtift,  zY\d  is  perennial.  The  root  confifts  of  long,  cy- 
lindrical fibres,  intenfely  bitter.  Whole  herb  quite  fmootL 
Stem  a  foot  or  more  in  height,  fquare,  flightly  leafy,  ter. 
minating  in  a  forked  ere6i  panicle,  of  large  greyifh-bloe 
Jiofuerif  on  oppofite  purplifli  f^alks.  Corolla  with  many 
fine  purplifh  ribs,  and  greenifh  ne^aries.  Anthers  blue. 
Germen  often  abortive.  The  leaves  are  flalked,  ovate,  or 
ovato-lanceolate,  moftly  radical,  entire,  of  a  fine  ihiiUDg 
green.  It  is  to  be  regretted,  that  this  handfome  plant  caa 
icarcely  be  cultivated  in  a  garden  ;  or  rather,  growmg  al- 
ways in  inundated  ground,  can  hardly  .be  tranfported  W 
its  native  alps.  Its  qualities  agree  with  Gemtiava  ;  liee 
that  article. 

2.  S.  Sfformis.  Various-flowered  Swertia.  Lian.  Sp. 
PL  ed.  1.  226.  ed.'  2.  328.  Willd.  n.  2.  {Swertii; 
Gron.  Virg.  ed.  2.  30.  Chironia  paniculata;  Michacx 
Boreali-Amer.  v.'  i.  146.  Sabbatia  paniculata ;  PuHh  138.) 
-^  "  Stem  'ereft,  quadrangular.  Leaves  lJnear4aii€eoate. 
Panicle  oppofitely  branched,  fomewhat  level-topped,  wiA 
very  long  ftalks.  Flowers  with  five  fegments ;  the  tenninil 
one  with  fix.^' — Found  in  the  bogs-  and  cedar  fwimpi,  of 
New  Jerfey  and  Carolina,  flowering  in  July  and  Auguft. 
Flowers  vftixtc,  'Clayton^  Purjb.  Not  having  feen  even  a 
dried  fpecimen  of  this  plant,  we  retain  it  Ivere  merely  in 
conformity  to  Linnseus,  who,  after  having  defcribedtlx 
fpecies  firom  a  fpecimen  of.  Clayton's,  fubfequently  forgot 
its  appearance,  and  placed  in  his  herbarium^  tinder  the  above 
name,  a  morfel  of  the  following,  which  we  have  Mr.  Purlh'i 
authority  for  being  totally  different.  As  to  our  ideas  of 
his  genus  Sabbatia^  we  refer  the  reader  to  that  artick, 
not  having,  as  yet,  had  the  means  of  coming  to  any  coodo- 
fion  on  the  fubje6k. 

3.  S.  Frafera.  Fraferian  Swertia.  (S.  difformi8;Herb. 
Linn,  but  rfot  Sp.  PI.  Frafera  carolinienfis ;  Walt 
Carol.  88.  F.  Walteri ;  Michaux  Boreali-Amer,  v.  1. 
97.  Purfh  1 01.)  —  "  Stem  ere6t.  Leaves  oblong-owl, 
oppofite  or  whorled.  Flowers  in  aggregate  cinfters,  foor- 
cfeft."— Found  in  the  fwamps  of  Lower  Caroliaa,  and  00 
the  borders  of  lakes  in  Pennfylvania  and  New  York,  flower- 
ing in  July.  Root  biennial.  Stem  firom  three  to  fix  fot 
high.  Flowers  greenifti-yellow,  fometimes-  miied  with 
purple.  The  whole  ^lant  has  a  very  ftately  appearance. 
Purfb.  We  received  from  the  late  Mr.  Frafer,  in  178S,  a 
very  incomplete  fpecimen  of  this,  riiuch  like  what  LinnwB 
pofl'efTed,  and  miilook  ior  his  own  Swertia  ^om^t  ^^ 
which  led  us  into  an  error  refpeAing  that  plant.  See  tw 
foregoing  fpecies,  and  our  article  Frasera. 

4.  S.  rotata.  Wheel-fhaped  Swertia.  Linii.  Sp.  ?•■ 
328.  Pall.  Roff.  V.  I.  part  2.  98.  t.  89.  (S.  n.  7^1 
Gmel.  Sib.  v.  4.  ri2,  t.  53.  f.  i.  Gentiana  rotatt; 
Willd.  Sp.  PL  V.  I.  1351.)— Stemerea,  panicH  l«|!f' 
Leaves  lanceolate,  fefiile.  Flowers  five-cleft,  flat.— NaW 
of  fwamps  in  Siberia,  flowering  in  Auguft  and  Septcmbtf- 
The  root  is  fmall  and  annual.  Stem  about  a  foot  higb^ 
Leaves  very  various  in  breadth.  F/oww/ copious,  aboie 
an  inch  wide,  of  a  fine  blue.  It  appears  to  tis  as  cridaoy 
that  this  is  a  genuine  Swertia,  as  that  Gunner's  5.  is*^ 
figured  in  Fl  Dan.  t.  343,  is  a  real  Genttaaa,  See  WiD«- 
now,  as  above. 

5.  S.  carinthiaca.  Carinthian  Swertia.  Jacq.  M** 
V.  2.  53.  t.  6.  (Gentiana  carinthiaca  ;  Willd.  Sp»  P* 
v.  I.  1 3 JO.) — Stem  branched,  fliorter  than  the  fimpfcWj* 
tary  flower-ftaiks.     Leaves  ovate.     Flowers  five-dcit,  » 
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-r-Native  of  the  loftieft  mountains  of  Caiinthia.  AnnuaL 
Sim  very  ihort»  leafy ;  in  ftarred  plants  quite  fimple  and 
fittgle-flowered.  Ths  Jiowcrs  are  brifrht  blue,  nearly  as 
large  ai  the  laft>  each  on  a  Hm^le Jialkf  about  two  inches 
io  feogth,  which  is  alino&  the  height  of  the  whole  plant. 

6.  S.  decftmbmi.  Decumbent  Swertia.  Vahl.  Symb. 
V.  I.  14.  'Witld*  n.  5»  (Pai^aiGa  polyneflaria ;  Forfk. 
^gypti-Arab.  207.  Ic.  t.  5.  f.  B.)  —  Stem  decumbent. 
Leaves  fefiile,  linear»lanceolate,  taper-pointed.  Flowers 
five-cleft.  —  Found  by  Forikall,  near  Hadi6,  in  Arabia 
Felix.  It  is  remarkable  that  he  (hould  have  taken  it  for  a 
Pamqffia.  The  whole  plants  according  to  Vahl,  is  per- 
fedly  (mooth.  Stem  (lender,  obfcurely  angrular,  .leafy ; 
branched  in  the  upper  part.  Leaves  narrow,  fpreading,  an 
inch  long.  Fkwere  on  long  (lender  ftalks,  foiitary,  or  in 
pairs  at  the  ends  of  the  branches.  CoroUm  white,  with 
violet  ribs,  its  diameter  fcarcely  an  inch.    NeSariet  as  de- 

,  (bribed  in  the  generic  charader. 

7.  S.  cwmadata.  Spreading-homed  Swertia.  I^inn. 
Sp.  PI.  328.  Willd.  n.  4.  Pall.  Roff.  t.  i.  part  2.  99. 
t.  90,  f.  I.  (S.  n.  80;  Gmel.  Sib.  y.  4.  t.  53.  f.  a.) — 
Flowers  four-deft,  bell-ihaped,  with  four  afcending  fpurs. 
I«eaves  lanceolate,  feffile.  Branches  elongated. — ^fative  of 
birch  thickets,  and  open  eroves,  in  Siberia.  Gmelim,  The 
rsoT  is  annual.  Stem  erea,  round»  (lightly  angular,  leafy, 
about  a  foot  high,  either  fimple,  or  branched  from  the 
bottom.  Leetvee  ovato-lanceolate,  three-ribbed,  an  inch 
and  a  half  loaf.  FIovhts  axillary  and  terminal,  numerous, 
on  longiih  fUlks,  yeUowi(h-men,  not  much  expanded,  each 
feffment  of  the  corolla  fumifhed,  at  the  bafe  behind,  with 
a  fpreading  afcending  fpur  to  the  nedary,  nearly  as  long  as 
the  'CoroUa  itfelf* 

8.  $.  difima,  Drooping-horned  Swertia.  (S*  comi- 
culata;  Pur(h  n.  i.)  — -<<  rlowers  four-cleft,  beU-ihaped, 
with  four  deflexed  fpurs.  Leaves  ovate.  Branches  (hort*** 
i— In  fwampi  of  Canada,  and  round  the  lakes  of  the  weftem 
part  of  the  United  States,  flowering  in  Julr.— j^mt  bien- 
nial. Fhmfers  gitenifh-yellow.  Pwjb.  This  author  baa 
hinted  the  propriety  of  diftinguifiiing  the  American  $•  eorni' 
/ctJata  of  Linncus,  firft  found  by  Jvalm*  frpm  the  Siberian, 
and  we  adopt  the  charaAers  be  has  pointe4  out,  not  having 
oorfelves  feen  a  fpecimen.  . 

9.  S.  recwya.  Curve-homed  Swatia.  -*  Flowers  fbur- 
deftf  beD-(haped,  with  four  recurred  fpurs.  Leaves  linear- 
lan.ccolate ;  the  lower  ones  tapesinff  down  into  long-winged 
fbotftaljks. — Gatheird  ia  Mexico  by  Efcallon,  and  fent  to 
XiinDaettS  by  Mutis.  The  jf^M,  in  our  only  fpecimen,  is  a 
foot  Ugh,  fliffhtly  aiQ|ru]ar,  leafy,  fmooth,  quite  fimple, 
except  a  fiew  Ihort  leafy  branches  at  the  bottom.  Lower 
Umves  lanceolate,  diree-ribbed,  aboire  an  inch  lonr,  on 
winged  ibdks  of  nearly  equal  leagdi ;  t^r  almoft  teffile, 
ihorter,  and  nearly  linear.  Flowers  fiew,  apparently  jel- 
lowi(h  or  whitifbt  in  ^  (hort,  fimple,  terminal  duner. 
Sfmrs  fliorter  than  the  coroBof  more  or  kfs  hooked,  or 
curved  upwards, 

IO*  S.  JBchotomM.    Forked  Swertia.    Linn.  Sp.  PL  329. 
Willd.  n.  5*    PaU.  Ro&  ▼•  i.  p«  a.  100.  t.  91.     ( S.  n.  79 ; 
Sib.  y.  4.  112.  t.  53.  f.  a.)  •«- Flowers  fbur-deft. 


without  fpurs,  drooping.  Leaves  ellipticaL  Stem  much 
brsuacbed,— -In  thickets,  and  grafly  (hady  places,  in  Siberia, 
flowering^  in  May  and  June.  Annual,  from  three  to  fix 
joclie#  high,  with  many  bufhy,  leafy,  finooth,  often  red* 
dilhy  Jlemsn  Flowers  numerous,  fmal^  greenifluwhite^  on 
]oD£^9  (lender,  defleaed  ftalks. 

I  s »  S.  tetropetala.  Cruciform  Swertia.  Pall.  RofT. 
w*  s  •  P*  2-  99*  t.  90.  f.  3.  WiUd.  n.  6.— Flowers  four- 
clefty  flat,  without  fpurs,  ereA.    Leaves  lanceolate.    Stem 
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fimple. — Gathered  by  Steller  in  Kamtfchatka,  at  the  month 
of  the  river  Appalla.  Pottos*  Annual,  fix  inches  high. 
Leaves  elliptic-lanceolate,  nearly  or  quite  feffile.  Flowers 
about  half  an  inch  in  diameter,  all  four«cleft,  blue;  not,  as 
the  name  implies,  of  four  diftiud  petalsm  We  cannot  help 
obferving  that  the  numerous  errors  of  the  editor  of  the 
Flora  SitricOf  in  quoting  his  own  plates  of  this  genus,  are 
implicitly  copied  by  Pallas  as  well  as  WiJldenow;  an 
inftance,  among  many  others,  of  the  negligent  manner  in 
which  fynonyms  are  too  often  compiled. 

12.  S./^Vfoto.  Level-topped  Swertia.  Pur(h  n.  2. 
_«  Flowers  four-cleft,  fomewhat  bell-fhaped,  aggregate, 
level-topped,  axillary  and  terminal,  in  pairs.  Leavea 
fpatulate-obovate,  ribbed.  Stem  branched."— -Gathered 
by  governor  Lewis  on  the  Miflburi  flats,  near  the  rocky 
mountain,  flowering  in  July.  Root  perennial.  Leaves 
large.     Flowers  (ky-^blue.     Pur/h. 

13.  S.  fiufilla.  Dwarf  Swertia.  Purih  n.  3.  —  <<  Co- 
rolla  flat,  twice  the  length  of  the  calyx.  Stem  quite 
fimple  and  fingle-flowered.  Leaves  oblong."  —  In  tbb 
alpme  regions  of  the  White  hills  of  New  Hampfhire, 
flowering  m  June  ;  as  well  as  of  Labrador.  Annual.  The 
whole  plaut  fcarcely  above  an  inch  high,  with  one  or  two 
pair  01  fmall  leaves^  and  a  confiderable-fi^ed  blue  jbfcwr. 
Segments  of  the  corolla  oblong,  pointed;  thofe  of  the 
a^x  obtufe.     Pur/bl 

SWETADEVI,  meaning  the  white  goddefs,  a  name 
of  the  Hindoo  goddefs  Parvati ;  which  fee. 

.  SWETA  RA^  in  Ge^rapfyy  a  river  of  Pennfylvania, 
which  falls  into  the  Suiquehanna  from  the  N.E.,  about 
7  miles  S.E.  of  Harrifburg^ 

SWETdE,  a  finall  ifland  in  the  Cafpian  fea,  feparated 
from  the  W.  coaft  by  a  narrow  channel,  called  the  **  Straits 
of  Ap(heron,"  through  which  veflels  often  (ail.  In  this 
ifland  is  found  black  and  dark  grey  naphtha,  which  is  car- 
ried from  the  fprings  into  pits  or  relervoirs  by  means  of 
troughs,  whence  it  is  conveyed  into  boats ;  25  miles  E.  of 
Bachu. 

SWIDDEN,  in  Rural  Economyt  a  provincial  word 
fignifybg  to  finge  or  bum  off",  as  heath,  or  the  coats  of 
fwine.  " 

8WIECICA,  in  Geogn^hy^  a  town  of  Lithuania ;  50 
nules  N.E.  of  Pinflc. 

SWIERZNO,  a  town  of  Lithuania,  in  the  palatinate 
of  Noyogrodek  %  36  miles  £.  of  Noyogrodek. 

SWIETEN,  Gbrard  Van,  Boroth  in  Blogn^hy^  firft 
phyfidan  to  their  imperial  majeJiies  at  Viennat  viras  born  at 
Ley  den,  on  the  yth  of  May,  1700.  He  was  defceaded  of 
an  ancient  and  reputabje  &mily  of  the  Low  Countries,  but 
loft  his  parents  at  an  early  age,  in  confequence  of  which  his 
early  education  was  faid  to  have  been  fomewhat  negleded. 
Haying  palled  through  the  ufual  grammatical  ftudies,  he 
was  fent  at  the  age  of  fixteen  to  the  univerfity  of  Leuvain^ 
where  he  was  foon  diftinguiflied  by  his  induftry  and  fuperior 
attainments  in  the  philofophical  dafies.  Determining,  how* 
ever,  upon  following  the  profeffion  of  medicine,  he  returned 
to  Leyden,  where  he  became  a  moft  zealous  and  favowitt 
pupil  of  the  illuftrious  Boerhaave.  After  feven  J^^*^  of 
ftttdy  under  this  great  mafter,  he  took  the  degree  of  doAor 
in  172c,  at  which  period,  the  indefatigable  affiduitv  witk 
which  he  had  profited,  not  only  from  the  leamia|[  tad  kaoww 
ledge  of  his  tutor,  but  firom  the  moft  unrenittmg  pcrfoail 
refearch,  had  already  raifed  him  to  a  high  rank  imoof  ma 
of  fcience,  and  he  was  immediately  appointed  to  a  nedioil 
profcflorftup,  which  he  occupied  for  many  veart  with  gftat 
diftinaioa.    To  his  ledures,  «a  well  it  to  Uiofe  of  his  cde* 
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brated  colleigne,  the  medical  ftudents  of  Germanyy  Prtnce,  even  in  adtanced  age;  aided  by  good  health,  to  fulfil  Im 
and  England,  reforted  in  crowds  ;  a  circumftance  calculated  various  duties  with  unremitting  amduity ;  but  the  Tigoorof 
to  excite  the  enmity  of  the  invidious,  who  were  illiberal  his  conftitution  began  to  fail  about  the  year  i7t^,  asd  after 
enough  to  cover  their  oppofition  under  the  ma(k  of  religion^  three  years  of  declining  energry,  he  was  attacked  with  aiaor. 
and  to  demand  the  enforcement  of  the  law,  which  prohibited  tification  in  one  of  his  toes  in  June  1772,  which  terminated 
thofe  not  profefling  the  religion  of  the  ftate  from  holding  fatally,  after  he  had  prepared  for  death  by  an  exemplvy 
any  public  appointment.     Van  Swieten  was  of  the  Roman  performance  of  all  the  am  of  derotion  enjoined  by  hu  re- 
Catholic  religion,  and  was  confequently  obliged  to  refign  ligion.     He  died  at  Schonbrunn ;  but  the  emprefs  caoled 
his  chair.     The  kifure,  thus  acquired,  he  devoted  to  the  his  remains  to  be  interred  in  the  church  of  the  Auguftinet  at 
compofition  of  his  excellent  Commentaries  on  the  Aphorifms  Vienna,  and  ereded  a  ftatue  to  his  memory  in  one  of  tb 
of  Boerhaave;  the  firft  volume  of  which  had  already  ap-  halls  of  the  univerfity.     She  had  placed  his  portrait  that, 
peared,  and  the  fecond  was  nearly  concluded,  when  the  high  with  a  complimentary  infcription,  during  his  ufie. 
reputation  which  he  had  acquired  throughout  Europe,  ob-        The  great  work,  upon  which  the  reputation  of  baron  Vn 
tamed  for  him  an  invitation  from  the  emprefs  Maria-Therefa  Swieten  will  be  handed  down,  is  his  copioui  and  leaned 
to  fettle  at  the  court  of  Vienna.     He  accepted  this  invita-  commentaries  upon  the  aphorifms  of  his  refpe6bd  mailer; 
tion,  and  removed  to  Vienna  in  the  fummer  of  1745,  after  it  is  entitled  **  Commentaria  in  Hermanni  Boerhuvii  Apho- 
having  flipulated  that  he  Ihould  be  allowed  to  follow  his  rifmos  de  cognofcendis  et  curandis  Morbis,''  and  exteoded 
ufual  courfe  of  life.     He  would  not  even  change  his  mode  to  five  volumes  quarto.     It  is  a  vaft  magazine  of  medial 
of  drefs,  but  appeared  at  court  with  his  own  lank  hair,  and  practice  and  pathological  refearch,  the  refult  of  the  autWi 
without  ruiRes,  till  the  emprefs  prefented  him  with  a  pair  extenfive  reading  and  of  his  perfonal  experience ;  and  a!- 
worked  by  her  own  hands.  though  much  alteration  has  taken  place  both  m  the  theory 
His  indefatigable  zeal,  his  rigid  love  of  order,  his  know-  and  prance  of  medicine,  fince  the  commenceineDt  of  tin 
ledge  of  the  ancient  and  modern  hnguages,  his  general  eru*  work,   yet  the  immenfe  mafs  of  well-felefted  and  ven- 
dition, and  his  intimate  acquaintance  with  all  the  branches  arranged  h6t  which  it  contains,  and  the  judicious  fumiDary 
of  medicine,  and  the  collateral  fciences,  together  with  his  of  the  knowledge  of  the  beft  ancient  writers  as  well  is  rf 
inflexible  love  of  juitice  and  decorum,  rendered  Dr.  Van  his  own  time  which  it  prefents,  will  always  maistab  ite 
Swieten  the  perfon  in  all  refpeds  qualified  ^or  taking  the  value.     It  has  been  tranflated  into  moft  of  the  Eoropen 
lead  in  the  medical  fchool  of  Vienna ;  and  that  city  and  me^-  languages,  and  a  very  good  Englifh  tranHation,  in  dghteei 
dical  fdence  in  Germany  were  ultimately  eflentially  bene-  fm^l  octavo  volumes,  with  a  copious  general  iadex,  wu 
fited  by  his  exertions.     One  of  his  firft  attentions  was  di-  printed  at  Edinburgh  in  1775.     ^^  addition  to  this  repoa* 
re6ted  to  reform  the  medical  fludies  of  that  univerfity,  for  tory  of  medical  erudition,   the  author  publiihed  aootitf 
which  purpofe  he  undertook  the  labours  of  a  profefibrial  ufefulwork,  entitled  "Defcription  abr^gtedesMaladieiqis 
chair,  which  he  held  till  1753  >  ^^  ^^  difplayed  great  firm-  regnent  commun^ment  dans  les  Arm^s,  avec  b  Metho(kde 
Deis  and  zeal  in  eradicating  the  abufes  which  had  lonff  pre-  les  traiter,'*   8vo.  printed  at  Vienna,   I759«    See  Eloft 
vailed  in  this  department,   and  contributed  not  omy  to  Did.  Hilt,  de  la  Med.     Gen.  Biog. 
fupply  the  country  with  able  phyficians,  but  laid  the  found-        SWIETENIA,  in  Boiany,  named  by  Jacquin  in  boncw 
ation  of  the  flourifhing  fchool  of  medicine,  for  which  that  of  the  celebrated  baron  Van  S,wieten,  author  of  fomew* 
capital  has  fince  been  celebrated.     Having  obuined  the  full  tanical  trafts,  and  firft  phyfician  to  Maria-Therefa,  emprri* 
confidence  of  his  royal  miftrefs,  he  was  enabled  to  procure  of  Germany.     His  commentaries  on  Boerhaave's  Ledom 
all  poflible  advantages  for  the  profecution  of  medical  fcience  are  well  known.     It  was  at  the  fuggeflion  of  Van  S««W 
in  that  univerfity.     He  obtained  the  rebuilding  of  the  col-  that  the  botani(»  garden  at  Vienna  was  firft  inftitoted- 
]efi;e,  with  the  addition  of  a  chemical  laboratory,  offchools  (See  the  preceding  article.) — Jacq.  Amer.  117.   ^ 
of  furgery  and  anatomv,  and  of  a  clinical  eilablifhment  in  Gen.  209.    Schreb.  286.    Willd.  Sp.  PI.  v.  Z*  557-  ^ 
one  of  the  firft  hofpitals,  and  the  augmentation  of  the  bo-  Mill.  Did.  v.  4.     Ait.  Hort.  Kew.  v.  3,  38.    Joff-  ^ 
tanic  garden.     His  extenfive  erudition  obtained  for  him  the  Cavan.  DiflT.  365.     Gsrtn.  t.  96. — Clafs  and  order,  ZJ' 
ftill  farther  honour  of  being  deemed  the  moft  proper  perfoa  candria  Monogynla.  Nat.  Ord.  TrihilaUtf  Linn.  M^  J'J' 
to  be  entrufted  with  the  ioterefts  of  learning  in  general  in         Gen.  Ch.     CaJ,  Perianth  inferior,  of  one  leaf,  firt-ckB, 
the  Auftrian  dom^ions,  ,and  he  was  appointed  imperial  1»-  obtufe,  very  fmall,  deciduous.     Cor.  Petals  five,  ^^^ 
brarian,  vice-prefident  of  the  imperial  commiffion  fuperin-  obtufe,  concave,  fpreading.     Ne6tary  of  one  leaf,  cyuMfr 
tending  the  ftudies  of  the  Auftrian  territories,  and  prefident  cal,  the  length  of^  the  petals,  ten-toothed  at  the  of»» 
of  the  cenforfhip  of  books,  as  well  as  perpetual  diredor  of  Stam.  Filaments  ten,  vefy  fmall,  inferted  below  the  tew 
the  faculty  of  medicine  throughout  Aufbia.     He  had  the  of  the  nedary  ;  anthers  oblone,  ere^.     Pt/l.  GcrtDcais- 
merit  of  introducing  a  Uberal  improvement  in  the  condud  perior,  ovate;  ftyle  awl-(haped,  ere6fc,  as  long  astbeiw 
of  the  imperial  hbrary,  that  of  permitting  vifitors  to  make  tary ;  ftigma  capitate,  flat.     Peric.    Capfule  ovate,  W> 
notes  and  extrads  from  the  books,  which  a  barbarous  regu-  woody,  of  five  cells  and  five  valves,  feparating  at  the  h» 
ladon  had  before  prohibited.     In  difcharging  the  duties  of  Seeds  numerous,  imbricated,  compreiTed,  oblong,  obttiKi 
the  cenforfhip,  the  rigour  of  his  temper  and  principles  in-  with  a  leafy  vring.     Receptacle  large,  pentagonal. 
duced  hin.to  profcribe  without  mercy  the  wntings  of  the        Obf.     The  fruit  of  this  genus,  and  indeed  iu  *»* 
French  philofophers,  fome  of  whom  repaid  his  hoitility  by  habit,  greatly  refembles  that  of  Cedrela.  .. 
viBfving  epithets.     The  fame  inflexibility  of*  charader  alfo        Eff.  Gh.     Calyx  five-cleft.     Petals  five.     Nedary  cy» 
led  him  to  maintain  a  long  oppofition  to  the  falutary  pradice  drical,  bearing  the  ftamena  at  its  orifice.     Capfule  of  d«| 
of  inoculation.    In  addition  to  the  marly  honours  and  emolu-  cells,    woody,    opening  at  the  bafe.      Seeds  unbncatt^ 
nents  conferred  upon  him  by  the  imperial  family,  who  alfo  winged.  . 
created  him  a  baron  of  the  empire,  he  was  voluntarily  en-         i.  S.  MahajonL     Common  Mahogany-tree.    ^""'^^ 
rolled  in  the  lift  of  their  members  by  almoft  all  the  diftm-  PI.  548.     Cavan.  DiiT.  t.  209. — Leaves  pinnate,  of  »^ 
guiflied  literary  focieties  of  Europe^  in  teftimony  of  their  four  pair  of  ovato^lanceolate  leaflets  ;  equal  at  tlie  oi»' 
refped  for  his  reputation  and  charader.     He  continued,  Panicles  axillary.-^Native  of  the  Weft  Indiesi  wbfi)^ 
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was  itttrodoced  at  Kew  early  in  the  laft  century.— -A  tm  of 
veiy  handfome  appearancey  lofty  and  branching,  with  a 
trunk  frequently  from  four  to  fix  feet  in  diameter.  Letnes 
pinnate,  reclining,  alternate,  (hininjp,  namerous  on  the 
younger  branches ;  leaflets  mofily  in  tour  pairs,  without  an 
odd  one,  oppofite^  ftalkcd,  entire,  pointed.  P omelet  co* 
rymbofe,  with  about  eight  Jlowert  in  each,  fmall,  whitifli, 
occaflonally  of  a  reddilB  or  faffron  colour.  Frwt  large, 
wood)r,  rutty-coloured. 

'  Th^  excellency  of  this,  the  old  Jamaica  Mahogany  wooJ, 
18  fttfficiently  known. 

a.  S.fehrifuga,  Febrifuge  Mahogany-tree.  Willd.  n.  2. 
Roxb.  Coromandel.  v.  i.  18.  t.  17. — Leaves  pinnate,  of 
about  four  pair  of  elliptical,  roundiOi  leaflets ;  unequal  at 
the  bafe.  Panicle  terminal,  divaricated. — Native  of  moun- 
tains in  the  Eaft  Indies. — ^A  very  large  tree^  with  a  lofty 
ftraight  trunhj  covered  with  a  grey,  fcabrous  hark.  Branches 
numerous,  the  lower  ones  fpreading,  the  upper  afcending. 
Leavef  alternate,  abruptly  pinnate,  about  a  foot  long ;  leaf- 
kts  oppofite,  ftalked,  obtufe,  emarginate.  Panicle  larffe» 
terminal)  diffufe,  bearing  numerous,  fmalliih,  white  in- 
odorous fiowers.  Fnut  large,  greyifh.  The  mfood  is  of  a 
dull  red  colour,  remarkably  hard  and  heavy.  The  hark  is 
internally  reddifli,  and  has  a  bitter,  aftringent  flavour.  The 
Telingas  call  this  tree  Soymida. 

3.  S.  Chloroxylon,  Willd.  n.  3.  Roxb.  Coromandel.  v.  i. 
46.  t.  64. — Leaves  pinnate,  of  many  pair  of  fomewhat 
heart-fhaped,  obtufe  leaflets.  Panicle  terminal,  fpreadinr. 
—Native  of  mountainous  parts  of  the  Eaft  Indies.  A 
middle>(ized  tree,  with  large,  fpreading  hranches^  and  a  to- 
lerably tnS.  tnmkf  covered  by  a  dark,  rufty-coloured  hsrh. 
Leave*  abruptly  pinnate,  fix  or  feven  inches  long ;  leaflets 
alternate,  obliquely  oval,  obtufe.  Panicles  pretty  brge, 
terminal,  compofed  of  numerous,  finall,  yellowifli  ^^Cmv^tt. 
Fruit  fmallifli,  brown. 

The  w9od  of  this  tree  is  of  a  deep  yellow  colour,  clofe- 
grained,  heavy  and  durable,  much  refembling  that  of  the 
Box-tree.     The  Telingas  call  it  SilUo. 

SwiBTBNiA,  in  Gardeningi  fumiflies  a  plant  of  the  erotic 
kind  for  the  ftove,  of  which  the  fpecies  cultivated  is  the 
nahogany-tree  (S.  mahagoni.) 

Method  of  Culture. — This  plant  may  be  increafed  by  fow- 
ing  the  feeds  obtained  from  abroad  in  fmall  pots,  filled  with 
light  fandy  mould,  in  the  fpring,  plunging  them  in  a  hot« 
bed,  and  watering  them  occaiionally :  when  the  plants  are 
a  few  inches  high,  they  fliould  be  carefully  removed  into 
other  pots  feparately,  replunging  them  in  the  hot-bed,  giv- 
ing them  (hade  till  re-rooted :  they  fliould  afterwards  have 
the  management  of  other  ftove  plants.  They  afford  variety 
and  curiefity  in  ftove  coUeflions  with  other  plants.      * 

SWIETLA,  in  Geograpfyy  a  town  of  Bohemia,  in  the 
drde  of  Cxaflau.     N.  lat.  49^  39',     £•  long.  15^  a'. 

SWIFT,  Jonathan,  in  Biography^  the  celebrated  dean 
of  St.  Patrick's,  was  defcended  from  the  younger  branch 
of  an  ancient  family  in  Yorkfliire,  of  no  fmall  note  and  con- 
fiderable  property.  His  gprandfather,  Thomas  Swift,  was  a 
clergyman,  poffeffed  of  a  good  eftate  near  Rofs,  in  Here- 
fordlhire,  but  by  his  fuffenngs  in  the  caufe  of  Charles  I. 
his  fortune  was  ruined.  He  had  ten  fons,  one  of  whom, 
named  Jonathan,  married  Abigail  Erick,  a  lady  of  good 
family  in  Leicefterihire,  with  little  or  no  fortune.  He  died 
▼oung,  about  two  years  after  his  marriage,  feven  months 
before  the  birth  of  his  only  fon,  the  fubjedi  of  our  article, 
and  left  his  widow  in  very  diftrefled  circumftances.  Being 
kindly  invited  by  her  hufband's  eldeft  brother,  Godwin, 
Ihe  removed  to  his  houfe  in  Dublin,  where  her  fon  Jonathan 
wat  bors  on  the  30th  of  November,  1667.    When  he  was 
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but  a  year  old,  he  was  carried  away  by  his  nurfe,  without 
the  knowledge  of  his  mother  or  kindred,  to  Whitehaven, 
whither  flie  went  to  vifit  a  fick  relation,  from  whom  flie  cu- 
peled a  legacy  i    and  here  he  continued  for  almofl  three 
years,  his  nurfe  taking  care  of  him,  and  teaching  him  to 
fpell,  fo  that  he  could  read  any  chapter  in  the  Bible  before 
he  was  five  years  old.     At  the  age  of  fix  he  was  fent  to  the 
fchool  of  Kilkenny,  founded  and  endowed  by  the  Ormond 
family ;  and  at  the  age  of  fourteen  he  was  admitted  into  the 
univerfity  of  Dublin,  where  the  expence  of  his  education 
was  defrayed  by  his  uncle  Godwin  Swift,  the  eldeit  of  his 
father's  brothers,  who  had  fettled  in  Ireland.     Hisuncle^ 
who  impaired  his  fortune  by  expenfive  projeds,  could  afford 
him  but  a  fnull  pittance  ;  and  the  ftraightnefs  of  his  circum- 
ftances reftrained  the  efforts  of  his  genius,  and  difcouraged 
his  application  to  thofi^  branches  of  literature  to  which  his 
attention   was  direded.     For  mathematics,  and  the  bar* 
barous  logic  of  that  age,  he  had  no  tafte ;    and  as  he  had 
employed  his  hours  of  ftudy  in  hiftory  and  poetry,  which 
were  more  fuitable  to  his  inchnation,  his  proficiency  had 
been  fo  inconfiderable,  that  in  his  firft  examination  for  the 
decree  of  bachelor  of  arts,  he  was  rejefted  on  account  of  his 
diiqualification  for  it.     This  difappointment,  fo  far  from 
inducing  him  to  devote  his  time  to  college  ftudies,  ferved 
only  to  increafe  his  diflike  of  them,  and  to  occafion  fomc 
reflefiions  of  contempt  which  occur  in  his  writing^s;  and 
therefore  it  was  not  in  a  manner  very  honourable  to  hknfelf 
that  he  obtained  this  degree,  which  was  conferred  upon  him 
**  fpeciali  gratii,*'  or  by  favour  rathor  than  merit.     In  other 
purfuits  adapted  to  his  tafte  he  was  diligent,  and  employed 
eight  hours  a  day  in  ftudy.     It  was  at  this,  time,  or  at  the 
age  of  nineteen,  that  ..he  planned  and  partly  executed  his 
**  Tale  of  a  Tub,"  in  which  he  difplayed  an  uncommon 
ftock  of  mifcellaneoos  reading.     Soon  after  this  his  uncle 
Godwin  died ;   and  the  incompetent  fupport  he  then  con* 
tinned  to  enjoy  was  derived  from  the  bounty  of  another 
uncle  ^William),  whofe  circumftances  would  not  allow  any 
very  liberal  contribution.     In  poffeffion  of  a  fcanty  income 
derived  from  this  fource,  he  formed  fome  expectations  of 
additional  affiftance  from  a  coufin,    named  Willooghby 
Swift,  the  eldeft  fon  of  his  uncle  Godwin,  who  was  then  a 
confiderable  merchant  at  Lift>on,     This  coufin,  hearing  of 
his  deftitute  condition,  fent  him  a  fupply ;   the  bearer  of 
which  was  an  honeft  tar,  who  declined  receiving  afiy  reward 
for  his  trouble ;    alleging,  **  that  he  would  do  more  than 
that  for  good  mafter  WOloughby."     From  this  time  he 
never  knew  what  it  was  to  want  any  thing  in  his  purfe. 

Swift  was  now  in  his  twenty-firft  year,  altogether  witiu 
oot  profpe^  of  advancement  either  in  the  chnrch  or  in  any 
fecular  department ;  without  any  great  reputatioa  as  a 
fcholar,  horn  the  difgraceful  manner  in  which  Jic  obtained 
his  degree,  and  with  a  fplenetic,  morofe  temper,  occafioned, 
or  at  leaft  aggravated,  by  his  dependent,  penurious,  and  dif* 
treft  circumftances,  and  difqualifying  him  for  making  per- 
fonal  friends.  Neverthelefs,  it  is  to  thefe  circumftances, 
fays  one  of  his  biographers,  that  the  worid  owes  a  **  iSwift;"  • 
to  the  want  of  money,  want  of  leaminfir,  want  of -friends. 
His  poverty  and  his  pride  were  the  fubordinate  guards  of 
his  virtue  at  college  $  and  hence  it  happened  that  during 
his  refidence  there,  no  flaw  was  to  be  found  in  his  moral 
chancer,  however  low  his  talents  and  attainments  might  be 
rated.  In  168S,  being  then  in  his  twenty-firft  year,  Swife 
left  Ifelaad,  and  determined  to  viih  his  mother,  who  had 
found  an  afylum,  in  her»fUte  of  penury^  and  diftrefs,  among 
fome  of  her  relations  in  Leiceftenhire.  His  mode  of  tra* 
veiling  was  that  of  a  pedeftrian,  with  an  oocafional  relief,  if 
the  weather  proved  unfavourable^  ia  a  carrier's  waggon* 
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His  mother,  altogether  dependent,  could  tffor d  him  no  per* 
manent  proteftion  and  amftance.  But  (he  was  related  to 
the  lady  of  fir  William  Temple,  who  then  Ihred  in  retire- 
ment at  Moor  Park  in  Surrey ;  and  his  father  had  been  the 
intimate  friend  of  Grodwih  Swift.  To  him,  therefore,  Swift 
was  advifed  to  apply ; .  and  by  htm  he  was  kindly  received, 
continuing  with  him,  as  an.  inmate,  at  Moor  Park  and  Sheene 
for  two  years.  This  circumftance  greatly  contributed  to 
the  profperous  CTents  of  his  future  hfe.  In  the  company 
and  converfation  of  fir  William  Temple,  he  made  conuder- 
able  improvement,  and  was  a^ualiy  employed  by  him  in 
the  revifal  and  correction  of  his  works  ;  and  by  him  he  was 
introduced  to  king  William,  and  had  repeated  oppor- 
tunities of  intercourfe  with  him.  The  king  offered 
him  a  captain's  commiflion  in  the  horfe  $  but  tie  had  no 
difpofition  for  engragtng  in  the  military  pro&ifion.  The 
church  was  his  choice,  and  hopes  were  entertained  of  his 
majefty's  favour  to  him  in  this  way,  but  they  were  never 

S ratified.  He  fought  relief  at  this  time  from  a  £forder  of  the 
omach,  Yrhich  occafioned  thofe  fits  of  giddinefs  that  occa^- 
fionally  afflided  him,  till  they  deltroyed  his  reafon,  by  a 
vifit  to  Ireland,  but  deriving  no  benefit  from  this  ezcurfion, 
he  returned  to  fir  William  Temple's,  and  renewed  his 
ftudies.  In  the  year  1692,  he  made  a  journey  to  Oxford, 
with  a  view  of  taking  his  mafter's  degree,  hoping  thus  to 
obliterate  his  difgrace  at  Dublin.  Here  he  was  treated 
with  great  civility,  and  obtained  the  honour  of  which  he 
was  deiOrous  on  the  5th  of  July  in  the  fame  year.  After 
paying  a  vifit  td  his  mother,  be  returned  to  Moor  Park, 
where  he  remained  for  two  years ;  but  finding  no  difpofi- 
tion in  fir  William  Temple  to  promote  his  fettlement  in  the 
world,  he  left  him  in  1694,  not  without  fome  tokens  of 
difpleafure.  During  his  refidence  at  Moor  Park,  he  re- 
ceived frequent  remittances  from  his  uncle  William,  and  his 
coufin  William  Swift.  In  the  above-mentioned  year,  he 
went  over  to  Ireland,  and  took  orders  in  September,  being 
then  about  twenty-feven  years  old.  Soon  atter  lord  CaptI, 
then  lord-deputy  of  Ireland,  to  whom  be  had  been  recom- 
mended, gave  him  the  prebend  of  Kilroot,  in  the  diocefe  of 
Connor,  worth  about  100/.  a  year.  During  his  retirement 
in  this  part  of  Ireland,  he  received  various  intimations  that 
fir  William  Temple's  refentment  had  fubfided  foon  after 
his  departure,  and  that  as  he  wu  finking  under  infirmities, 
he  much  wiflied  his  return.  A  kind  letter  firom  fir  William 
himfelf  confirmed  thefc  previous  intimations,  and  he  imme- 
diatdy  determined  upon  returning  to  England.  Having 
xefigned  his  Irifli  prebend,  he,  very  much  to  the  honour  of 
his  benevolence,  procured  the  prefentation  for  an  old  in- 
cumbent nearly  60  years  of  age,  who  was  no  lefs  grateful 
than  Swift  was  generous.  With  about  80/.  in  his  pocket, 
the  whole  ftock  which  he  then  pofiefled,  he  embarked  for 
England,  and  arrived  at  Moor  rark  in  the  year  1695.  In 
this  fituation  he  remained  about  four  years,  in  the  greateft 
harmony,  with  tokens  of  mutual  confidence  and  effeem, 
tUl  the  death  of  fir  William  in  1699,  ^^  bequeathed  to 
him  a  pecuniary  legacy  and  his  MSS.  During  this  period 
of  his  hfe.  Swift  difigently  profecuted  his  ftudies,  and  re- 
gularly difcharged  his  clencal  funftions  in  the  family.  He 
alfo  became  preceptor  to  a  youn?  lady,  niece  to  fir  William 
Tempk,  who  refided  at  the  houfe ;  and  at  the  fame  time 
Miis  Johnfon,  afterward  w(?U  known'  by  the  name  of 
**  Stella,^'  partook  of  the  benefit  of  the  fame  inftrudion. 
Mifs  Johnfon  was  daughter  to  fir  William's  fteward,  and 
being  at  that  time  about  fourteen  years  of  a^,  beautiful  in 
her,  perfon,  and  pofiefled  of  fine  talents.  Swift  took  great 
delight  in  cultivating  and  forming  her  mind.  At  this  time 
he  aUb  wrou  his  famous  digrefiions,  Sound  in  the  <<  Tale  of 
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a  Tub,"  and  the  «  Battle  of  the  Books,"  ia  hononr  of  \m 
great  and  learned  friend.     From  the  MSS.  of  fir  WtiUm 
Temple,  Swift  feleAed  two  volumes  of  letters,  which  he 
publiflied,  with  a  dedication  to  king  William ;  to  whom  hs 
alfo  addrefied  a  memorial,  reminding  him  of  the  proaiiie 
given  by  his  majefty  to  the  deceafe<C  that  the  firft  ucut 
prebend  of  Canterbury  or  of  Weitminfter  (hould  be  €(»• 
ferred  on  himfelf ;   but  no  farther  notice  of  him  was  cftc 
taken  by  the  king.     Failing  in  his  expe^tions  from  thii 
quarter,  he  accepted  an  invitation  from  the  earl  of  Berkdef, 
appointed  one  ot  the  lords^uftices  in  Ireland,  to  accompany 
him  in  the  quality  of  chaplain  and  private  fecretary.  Upoa 
their  arrival  at  Dublin,  the  earl  was  perfuaded  to  take  a  kf 
fecretary  ;  and  as  his  lordftiip  intended  to  prefent  hitcha^ 
lain  to  the  deanery  of  Derry,  juft  become  vacant,  Swift  vas 
again  difappointed  by  an  application  which  fecured  that  pre* 
ferment  to  another  perfon  ;  fo  that  he  was  put  off  with  the 
livings  of  Laracor  and  Rathbeggin,  in  the  diocefe  of  Mealii 
whicn  conjun6kly  were  not  of  half  or  one^third  the  laliieaE 
the  deanery.     The  eSc€t  of  thefe  difappointments  wu  the 
increafe  of  that  irafcibility  and  mifanthropy,  which  are  fo 
ftrongly  marked  in  Swift's  writings,  and  in  his  general  cM' 
du6^.     Swift  continued  in  the  family  of  Berkeley  duiiag 
that  nobleman's  fiay  in  Ireland ;  and  it  was  at  this  time  thft 
his  true  humorous  vein  in  poetry  began  to  difplay  itiei( 
in  feveral  little  pieces,  written  for  the  private  entertainnat 
of  the  earl's  family.     After  lord  Berkeley's  removal  firoo 
Ireland,  Swift  went  to  refide  on  his  living  at  Laracor; 
where  he  continued  for  fome  time  in  the  UriA  and  coolatf 
difcharge  of  his  duty,  occafionally  diverpng  into  ftnioiflf 
humour.     Soon  after  his  fettlement  at  Laracor,  Swift  ii* 
vited  **  Stella"  to  Ireland;  and  (he  came,  accompanied bj 
another  lady  of  the  name  of  Dingey,  who  was  related  to 
the  family  of  the  Temples.    Thefe  ladies  occafionally  refided 
in  tlie  parfonage-houie  when  Swift  was  abfent ;  but  tiiey 
were  never  known  to  lodge  in  the  fame  houfe,  nor  to  (k 
each  other  without  a  witnefs.    This  myfterious  connediH 
lafted  till  her  death,  and  he  ufually  celebrated  her  btith-dzy 
by  verf*^  exhibiting  almoft  the  only  ftrokes  of  teodened 
that  have  ever  fallen  from  his  pen.     Ambition  now  took 
full  poffeflion  of  his  mind  ;  and  under  the  influence  of  tw 
paffion,  he'  abandoned  the  duties  of  his  pari/h,  sod  tk 
charming  converfation  of  the  amiable  Stella,  io  hope  « 
finding  fome  favourable  opportunity  of  diftingruifliin;  bio' 
felf  and  pufhing  his  fortune  in  the  world*     In  170I1  bdig 
in  his  thirty-fourth  year>  he  publiflied  his  firft  political  tn& 
without  his  name,  entitled,  **  A  Difcourfe  of  the  Oosb 
and  Diflentions  in  Athens  and  Rome,"  the  maia  fcope" 
which  feems  to  have  been  to  bring  difcredit  upon  the  n- 
peachments  then  carrying  on  by  the  houle  of  coodoii 
againft  fome  of  the  whig-leaders,  to  which  party  Swifts 
then  attached.    .Upon  the.acceifion  of  queen  Anneivhae 
Swift  found  upon  the  throne  in  hia  next  vifit  to  Losdoo* 
his  friends  were  in  power,  and  he  had  gratified  them  by  tK 
fore-mentioned  publication.      He   dedioed,  howeferj^ 
overtures  made  to  him  by  the  heads  of  the  whiggiih  paity>i>' 
after  fome  time  determined  to  have  00  concern  in  their  abi^ 
Por  feveral  years  he  kept  himfelf  neutral,  and  abflv'° 
from  meddlin|{  in  poUtics.     Finding  that  be  could  be  of  00 
ufe  in  his  pohtical  capacity,  he  turned  his  thoughts  toot^ 
matters ;  refided  on  his  living  for  the  greateft  pait  of  <■ 
year,  performing  his  parochiad  duties,  amd  hardly  eter  f^ 
ployed  his  pen,  except  in  writing^  fermons.     In  )70jt^ 
ever,  he  pubh(hed  his  **  Meditation  on  a  Broomfticki'*  ^ 
which  he  was  much  cenfured  on  account  of  the  ridicolec** 
tained  in  it  of  the  ftyle  and  manner  of  fo  great  and  ptf*' 
man  as  Mr.  Boyki  though  it  has  been  {|dd  that  &  v*!^ 
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hit  inttntion  to  ri^cuk  Mr.  Boyle,  but  merely  to  furnifii 
occuBxm  for  much  innocent  mirui  on  lidy  Berkeley's  en- 
thufiaifin  and  fimplidty  of  hetrt,  and  to  exonerate  nimGelf 
from  the  taik  of  reading  to  her  writingt»' which  were  not  at 
all  flitted  to  his  tafte.  In  the  fame  year  he  alfo  publifhed 
the  «  Tritical  Eflay  on  the  Faculties  of  the  Mind/'  In 
1704  was  publiihedy  anonymouily,  the  **  Tale  of  a  Tub/' 
known  to  be  his  compofition^  though  never  avowed  by  him, 
a  work  which  learned  judges  have  pronounced  to  be  rather 
indecorous  than  irreligious.  The  ^  Battle  of  the  Books," 
printed  with  the  former,  is  a  burlefque  compofition  of  an- 
cient and  modem  authors,  to  the  difadvantage  of  the  latter. 
The  prominent  objed  of  ridicule  is  Dryden ;  but  this  poet 
was  of  too  hifrh  a  clafs  to  be  pennanently  injured  by  Swift's 
wit*  In  1708  he  appeared  as  a  profeifed  author,  by  the 
publication  of  four  different  works.  The  firft  of  thefe, 
entitled  **  The  Sentiments  of  a  Churcb-of- England  Man 
with  refpeft  to  Religion  and  Government/'  appeared  on  a 
change  in  the  miniftry ;  and  this,  together  with  the  <<  Letter 
concerning  the  Sacramental  Teft,''  afforded  full  proof  of 
his  adherence  to  the  principles  of  the  Tories.  In  his  **  Ar« 
gument  againft  the  Abolition  of  Chriftianity,"  he  exhibits 
a  fpeaimen  of  that  talent  for  grave  irony  in  which  he  wu 
almoft  unavaUed.  His  other  piece  was  a  ridicule  of 
aftrology,  under  the  title  of  <<  Prediftions  for  the  Year 
1708,  by  Ifaac  Bickerftaff,  £fq."  the  popularity  of  which 
Induced  Steele  to  borrow  the  name  fur  his  Tatler.  In  the 
following  year  he  wrote  a  ferious  work,  entitled  ^*  A  Pro* 
je6t  for  the  Advancement  of  the  Chriftian  Religion,"  dedi- 
cated to  lady  Berkeley,  for  whom  he  feems  to  have  enter- 
tained an  affedionate  refpe^t,  and  written  (as  Dr.  Johnfon 
fays)  with  fprightlinefs  and  eloquence.  Upon  his  return 
to  Irelaiid  he  cultivated  an  intimacy  with  Addifon,  then 
lecretary  to  the  earl  of  Wharton,  lord  lieutenant ;  but  as 
for  himfelf,  he  had  no  profpeds  of  advancement,  till  the 
Tories  came  into  power,  in  17 10.  In  a  commifiion  on  the 
Irifli  prelacy  for  (oliciting  the  queen  to  remit  to  the  clergy 
of  Ireland  the  firft-fruits  and  twentieths,  payable  to  me 
crown,  he  became  acquainted  with  Harley,  afterwards  earl 
of  Ojcford,  and  fecretary  St.  John,  afterwards  lord  Bolbg- 
bfoke  ;  and  having  gained  their  confidence,  he  became  one 
of  tlfte  fix  teen  members  of  adminiftration  and  their  fup« 
porters,  who  called  themfelves  <<  brothers,"  and  dined 
weekly  at  one  another's  houfes.  He  wrote  a  number  of 
papers  in  the  "  Examiner,"  concerning  the  late  adminiftra- 
tion, but,  as  Dr.  Johnfon  thinks,  though  he  exerted  his 
powers  both  of  argument  and  wit,  he  did  not  in  the  latter 
equal  the  papers  in  which  Addifon  oppofed  him.  He 
publifhed  at  this  time  ««  A  Letter  to  the  Oftober  Club," 
a  fet  of  Tory  country  gentlemen,  who  wifhedto  flimulate 
Harley  to  more  vigorous  naeafures,  and  his  addrefs  had  the 
clieA  wiuch  he  propofed  of  preventing  cabals  agamil  his 
party. 

Deeply  immerfed  as  he  was  in  politics,  he  fliU  adhered  to 
the  caufe  of  literature,  and  in  171 1  publifhed  **  A  Propofal 
for  corre^ing,  improving,  and  aloertaining  the  Englifh 
Tongue,"  in  a  letter  to  the  earl  of  Oxford.  The  inftitution 
of  aa  academy  for  fettling  the  language  was  a  part  of  his 
projeA.  Towards  the  dole  of  the  year  1 7 1 1 ,  he  publifhed 
the  moft  celebrated  of  his  political  trads,  entitled  ^*  The 
Condu^l  of  the  Allies."  This  work,  which  was  defigned 
to  dsfpofe  the  nation  to  peace,  was  much  applauded,  and  fur- 
nifhed  the  Tory  members  with  all  their  arguments  in  parlia- 
m'ent*  The  fame  ftrain  of  argument  was  purfued  in  his  **  Re- 
fledtions  on  the  Barrier  Treaty,"  publifbed  in  the  following 

Ear,     He  alfo  printed  **  Rjemarks  on  the  Bifhop  of  Sarum's 
trodu&ioo  to  his  Third  Volume  of  the  Hiftory  of  the 


Reformation,"  written  hj  Bumct  to  excite  in  the  nation  an 
alarm  of  popery.  In  thefe  remarks.  Swift  indulged  the 
rancour  of  hiA  perfonal  averfion  to  that  prelate.  It  haa 
been  obferved  ot  Swift,  that  no  man  of  letters  ever  affumed 
and  maintained  fo'much  confequence,  as  he  did*  in  his  affo- 
ciation  with  men  of  power.  The  fervices  he  rendered  them 
induced  them  to  mtify  his  pride  in  this  refpe£i.  When 
Harley  once  fent  him  by  his  lecretary  50/.,  he  returned  it 
with  a  letter  of  expoitulation  and  complaint ;  but  he  after- 
wards accepted  a  draft  of  1000/.  upon  the  treafury,  which 
he  was  prevented  from  receivinff  by  the  death  of  queen 
Anne.  When  Harley  defired  Swift  to  introduce  Parnell 
to  him,  he  dedined  doing  it  upon  the  principle,  that  a  man 
of  genius  was  fuperior  to  a  man  of  high  ftation ;  and  he 
obhged  the  treafurer  to  walk  with  his  naff  of  office  from 
room  to  room,  fearching  for  Parnell,-  to  requeft  the  honour 
of  his  acquaintance. 

Swift  had  been  long  aiming  at  a  bifhopric  in  England  $ 
and  when  a  vacancy  occurred,  he  was  recommended  to  the 
queen  by  his  miniflerial  friends;  but  archbifhop  Sharps 
having  infufed  into  her  mind  fufpidons  of  his  faith,  and 
other  prejudices  beihg  raifed  againft  him,  he  was  overlooked. 
The  highefi  prefierment  which  they  could  beftow  upon  him 
was  that  of  the  deanery  of  St.  Patrick's  in  Dublin,  which 
he  obtained  in  the  year  I7i^»  xnd  which  he  retained  for  life. 

In  a  pamphlet,  publifhed  in  the  next  year,  anonymoufly, 
<<  The  Pubhc  Spint  of  the  Whigs,"  in  anfwer  to  Steele's 
**  Crifis,"  he  refle^ed  fo  feverely  and  contemptuoufly  pn 
tbe  Scots 'nation,  that  the  peers  of  that  nation  went  up  in 
a  body  to  the  queen,  and  demanded  reparation.  A  pro* 
damation  was  iffued,  offering  300/.  for  the  difcovery  of  the 
author,  and  orders  were  given  for  the'  profecution  of  the 
printer ;  but  by  fome  management,  the  ftorm  was  averted. 
The  antipathy  that  prevailed  between  Oxford  and  Boling- 
broke  in  the  courfe  of  this  year,  caufed  him  to  be  Cent  for, 
in  order  to  reconcile  the  contending  parties  ;  but  failing  in 
his  endeavours  for  this  purpofe,  he  withdrew  from  town, 
and  wrote  <<  Free  Thoughts  on  the  prefent  State  of  Affairs," 
which  it  was  not  thought  adrifeable  to  print ;  though  they 
have  fince  appeared  among  his  works.  The  death  of  the 
queen  terminated  all  contefts  amone  the  Tory  minifters,  by 
annihilating  their  power ;  and  Swift  was  connrained  to  tuke 
up  his  reficknce  in  a  country  which  he  always  difliked. 

On  his  return  to  Dublin,  his  haughty  imperious  temper 
was  feverely  tried  by  the  triumph  of  the  Whigs,  and  the  indig- 
nity with  which  he  was  treated.  He,  therefore,  withdrew  to 
the  fundions  of  his  clerical  office,  and  by  the  exerdfe  of  inte- 
grity  and  firmnefs,  made  many  reforms  in  the  chapter  of 
St.  Patrick's,  and  obtained  an  authority  never  before  pof« 
feffed  by  any  one  in  his  ftation.  He  opened  his  houfe  twice 
a  week  to  good  company,  and  extended  his  acquaintance 
among  tl)e  moft  cultivated  and  refpe6^able  of  both  fexes. 
Mrs.  Johnfon,  who  had  lodgings  near  the  deanery,  resralated 
his  table  on  public  days,  though  fhe  fat  at  it  merely  as  a 
gueft.  In  1 716  he  was  privately  married  by  Dr.  Afhe, 
biHiop  of  Clogher,  to  this  lady,  long  known  as  his  Stella ; 
but  before  the  event  took  puice,  as  had  formed  another 
amorous  connection,  which  was  attended  with  circum* 
ftances  more  cenfurable  than  any  other  occurrence  of  his 
life.  About  the  year  17 12  he  became  acquainted,  in  Loudon, 
with  Mifs  Efther  Vanhomrigh,  an  accompliftie^  Y^^^fi  ^^dy 
of  fortune,  with  a  hterary  tafte,  which  Swift  took  pleafure 
in  cultivating  by  his  inftruaions.  She  became  enamoured 
of  his  perfon,  and  aftually  made  propofals  of  mamage  to 
him.  The  flame  on  his  part  feems  to  have  been  mutual 
and  diaated  his  "  Cadenus  and  Vaneffa,"  the  longeft  and  moft 
finifhed  of  his  poems.    Although  he  was  engaged  tp  Stella, 
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lie  had  not  refblutioii  to  temmtte  the  intercourfe*  When 
abfcDt,  he  correfponded  with  her,  and  (he  followed  him  to 
Ireland.  After  his  marriage  with  Stella,  he  ftill  rifited 
Vanefla,  and  encouraged  lier  hopes.  Having  queftioned 
Stella  whether  or  not  (he  wat  really  married,  an  anfwer  was 
fent  to  her  in  the  affirmative ;  and  Stella  fent  her  note  to 
Swift,  and  went  into  the  country,  without  feeing  him.  He 
went  immediately  to  the  houfe  of  VaneiTa,  threw  a  paper  on 
her  table  with  a  very  indignant  afpe6i,  and  then  left  her 
withoi^  uttering  a  word.  Thus  their  connexion  terminated. 
The  fliock  was  fatal  to  the  lady,  who  died  in  1723,  leaving 
in  charge  to  her  executors  to  publifh  all  the  letters  that 
had  palled  between  Swift  and  herfelf,  together  with  the 
poem  of  <<  Cadenus  and  Vaneifa."  The  poem  was  publiihed, 
but  the  letters  were  fuppreifed. 

In  1720,  the  dean  of  St.  Patrick's  claimed  an  intereft  in 
the  regard  of  his  countrymen,  by  pubHihing  a  pamphlet, 
entitled  ^  A  Propofal  for  the  univerfal  Ufe  of  IriHi  Manu- 
fa^bures."  In  1724  he  refumed  his  political  chamber,  by 
exerting  all  his  powers  for  defeating  a  fcheme  for  fupplyine 
the  currency  of  that  country  by  coming  a  large  quantity  of 
copper  money,  a  perfon  named  Wood  of  Wolverhampton  hav- 
ing obtained  a  patent  for  this  purpofe.  With  this  view  he 
wrote  a  feries  of  letters  under  the  name  of  <*  M.  B.  Drapier," 
which  caufedthe  coin  to  be  univerfally  refufed,  to  the  great 
difpleafure  of  the  Irifh  government,  which  offered  a  Urge 
reward  for  the  difcovery  of  the  author.  The  only  perfon 
with  whom  Swift  had  entrufted  the  fecret  was  his  butler, 
who  had  tranfcribed  the  papers.  This  man,  being  abfent 
from  home  one  night,  was  fufpeded  of  having  betrayed  his 
mafler.  On  his  return  he  was  ordered  to  flip  off  his  Uvery, 
and  to  quit  the  houfe :  « I  know  (faidhe)  that  I  am  in  your 
powier,  but  for  that  reafon  I  will  not  bear  either  your  infolence 
«r  negled.'*  The  butler,  who  had  been  drinking  all  nifhty 
confeflfed  his  Biult,  and  intreated  forgivenefs ;  but  the  dean 
was  inexorable.  He  was  difmiffed  with  difgrace,  nor  re- 
ceived again  till  the  term  of  the  offered  reward  expired. 
The  dean  rewarded  his  fidelity  by  making  him  verger  of 
St.  Patrick's ;  but  he  feriFed  his  mafter  ftiU  as  butler. 
Thus  government  was  baffled,  the  Drapier  triumphed,  and 
the  dean  became  the  idol  of  the  Iriih  nation. 

In  1726  he  publiflied  his  «<  GuUivePs  Travds,*'  which 
was  the  produfk  of  fpleen,  as  the  author  himfelf  affures  ut  $ 
for  in  a  letter  to  his  friend  Pope,  he  declares,  in  reference 
to  this  work,  <<  the  chief  end  I  propofe,  in  all  my  labours, 
is  to  vex  the  world  rather  than  divert  it." — <f  1  have  com- 
bated all  nations,  profeflions,  and  communities,  and  all  my 
love  is  toward  individuals." — **  Upon  this  grand  foundation 
of  mifanthropy,  though  not  in  Timon's  manner,  the  whole 
building  of  my  travels  is  ere6ked,  and  I  will  never  have 
peace  of  mind  till  all  honeft  men  are  of  my  opinion." 
Thefe  declarations  are  fully  authenticated  by  the  Travels 
themfelves,  which  are,  upon  the  whole,  an  outrageous  fatire 
on  mankind,  though  the  juftnefs  of  many  of  its  ftrokes 
cannQt  be  denied.  Some  of  the  pidures  are  alfo  highly 
difgufting,  and  others  violate  the  probability  of  fi^on  ;  yet 
it  Is  a  work  that  will  always  be  read. 

In  the  fame  year.  Swift,  being  in  England,  publiihed 
three  volumes  of  Mifcellanies,  in  conjundion  with  Pope,  to 
whom  he  felinquiflied  the  whole  profits ;  for  he  feems  never 
to  have  regarded  his  literary  exertions  as  obje&  of  pecu- 
niary emolument. 

On  the  death  of  George  I.  in  1727,  Swift  paid  his  duty 
to  the  new  king  and  queen ;  he  alfo  paid  his  court  to  the 
favourite,  Mrs.  Howard  ;  but  eventually  he  raned  nothing, 
and  always  afterwards  fpoke  of  queen  Caroune  wiUi  male- 
volence.   Hit  Stella  had  been  long  languilhiog  in  a  ftate  of 


decline,  her  complaint  bem^  probably  mentil,  eo  leogm^ 
of  her  extraordinary  fituation*  combined  wiUi  her  bodih 
malady.  Denied  the  honour  and  reputation  of  beinir  hji 
wife,  her  life  was  rendered  intolerable  to  any  fcmilL  of 
fpirit  and  delicacy.  When  in  the  ruined  ftate  of  her  health 
he  offered  to  acknowledge  her,  flie  reptied,  « It  ii  tot 
late!"  Another  narrative  is  much  lefs  honourable  to  tlie 
chara^er  of  Swift ;  this  is,  that  within  a  few  days  of  Ikt 
diffolution,  fhe  adjured  the  dean,  by  their  paft  friefidlhiB, 
not  to  deny  her  the  fatisfa£Uon  of-  dying  his  acknowledged 
wife,  though  (he  had  not  lived  as  fuch ;  and  that  he  tanwd 
upon  his  heels,  left  the  room  in  filence,  and  never  (av  her 
afterwards.  She  died  in  January,  1728,  bequeathiog  her 
fortune,  in  her  own  name,  to  charitable  ufes.  Notinih- 
ftanding  the  doubts  that  have  been  thrown  upon  the  reilky 
of  the  marriage,  the  proof  of  it  feems  to  be  inconteftible. 
They  were  probably  fuggefted  by  fome  determined  paoegy- 
rifts,  who  wiihed  to  vindicate  his  condud  with  refped  to 
both  this  lady  and  Mifs  Vanhomrigh ;  but  each  of  thefe 
cafes  fixes  an  indelible  blet  on  his  memory,  nor  cao  aojf 
talents  he  pofleifed  or  popularity  he  acquired,  ever  efface  k. 
The  death  of  Stella  very  much  affeded  Swift,  thoiighhe 
afterwards  continued  to  vent  his  rancorous  feelings  in  uriooi 
effufions,  both  in  profe  and  verfe,  on  pubUc  topics.  Arn 
Irifh  patriot,  anxious  to  meliorate  the  condition  of  the  poor, 
he  ditlinguifhed  himfelf;  and  with  this  view  he  devoted  2 
third  of  his  income  to  charity.  The  moft  finifhed  and  » 
terefting  of  his  poems,  written  about  this  time,  wai  tk 
**  Verfes  on  his  own  Death,'*  formed  on  a  mitandiropie 
maxim  of  Rochefoucault.  Hariog  indulged  his  hatred  m 
contempt  of  the  Prefbyterians  in  a  bitter  poem,  in  which  k 
introduced  the  name  of  a  coanfellor  Bettefwortb,  who  wa 
obnoxious  to  him  as  an  adive  leader  in  the  Whig  party  t 
Dublin,  he  was  threatened  with  corporal  retaliation;  i»t 
his  popularity  wu  fuch,  that  the  inhabitants  of  St  Patrick'fl 
diflri6b  refolved  to  embody  in  his  defence.  Id  other  i^ 
fiances  he  made  little  difcrimination  in  the  iatires  which  k 
circulated  ;  and  fuck  was  the  malienity  of  his  teo&per,  tht 
it  manifefbd  itfelf  in  a  kind  of  dedared  hoitility  againftal 
mankind,  a  few  of  his  own  favourites  excepted.  At  tin 
time  his  osofl  familiar  aflbciates  were  fek&ed  from  theniii^ 
rior  dafs,  and  efpedally  from  among  females,  who  «at 
always  ready  to  adminifter  obfequious  flattery.  Is  11^ 
his  confUtution  fuflained  a  (hock  from  a  fevere  6t  oi^ 
dinefs,  to  which,  as  well  as  deafnefs,  he  was  babitiub 
fubje6k  ;  fo  that  after  this  period  he  undertook  no  von 
that  required  much  thought  or  labour.  It  is  hardly  neccf' 
farv  to  mention  fuch  piecea  as  his  **  polite  Converfatiooi" 
ana  <<  Dirrdions  for  Servants,"  which  may  be  rtdff^ 
among  his  later  pnblications.  Whilft  -his  bodily  infirfflida 
increafed,  'his  mind  alfo  decayed,  and  a  gradual  ahoIi»» 
of  reafon,  which  he  had  lonor  dreaded,  fettled  into  abfoloK 
idiocy.  His  irafcibikty  alfo  increafed,  and  at  kn^  k 
was  a  torment  to  himfeU  and  to  all  about  him.  Donog  tk 
violent  pain  which  accompanied  a  tumour  in  one  eye,  it  ^ 
with  dimculty  that  he  was  prevented  from  tearing  it  out  A 
total  failure  of  fpeech  for  lome  months  preceded  his  decofa 
which  happened  in  Odober,  1744*  in  his  78th  year*  H^ 
bequeathed  the  greatefl  part  of  his  property  to  abofptOlNr 
lunatics  and  idiots,  the  intention  of  which  he  hadaonoDOCn 
in  the  verfies  on  his  own  death, 

"  To  fhew  by  one  fatiric  touch. 
No  nation  wanted  it  fo  much.'' 

He  was  buried  in  St.  Patrick's  cathedral,  under  a  oo^ 
nument,  for  which  he  wrote  a  Latin  epita{rfi ;  one  cbrv 
of  which  difplays  very  forcibly  the  ftate  of  his  own  ^t*^^: 
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•*  Ubi  (mrt  indigDatio  nlteriiu  cor  laoerare  nequh.^'    Hia  other  fliroods,  u  tn  additiooal    fecuritj  to  tlie   mafts* 

predominaot  temper  and  difUnguifliiog  chara6ler  are  ftrongly  Falconer. 

marked  in  his.  life  and  writings.     We  fhall  feled  feme  SWIFTERING  ^^/(rssi^r,  denotes  ftretcUng  of  them 

iketches  of  both  from  the  portraits  fumiihed  by  his  bio-  by  tackles,  to  prevent  any  future  extenfion. 

graphers.     **  A  ftern  inflexible   temper,  and  pride  in   a  SWlYi  EST  DMacumTt  Line  of  the.     See  Cycloid  and 

Uipreme  degree,  were  the  bafis  of  his  charafteri"  on  which  Discent^ 

were  built  firainefs,  fincerity,  integrity,  and  freedom  from  SWIFTING  of  a  Ship.     See  Swiftkr.    «. 

all  mean  Jealoufy ;   but  alloyed  with  arrogance^  implaca-  SWIG,  or  Swioo,  in  MeebamUf  a  name  given  by  feamen, 

bility,  carelefinefs  of  giving  pain,  and  total  want  of  candour*  probably  by  corruption  hom/iving,  to  a  pulley  with  ropes 

Numerous  are  the  anecdotes  of  his  rudenefs  and  petulance  that  are  not  parallel.     When  the  directions  of  the  ropes  of 

in  fociety,  fome  of  which  were  of  a  kind  that  meannefs  pullies  are  oblique,  the  forces  applied  to  them  require  to  be 

alone  could  tolerate.     Of  his  obdurate  and  unfeeling  nature,  modified  accordingly.     Thus,  if  two  threads  be  attached  to 

many  more  examples  might  be  adduced,  if  thofe  already  a  weight,  and  palled  over  two  pullies  fixed  at  a  diftance 

given  were  not  more  than  fufficient.  from  each  other,  fo  that  two  equal  weights  may  be  attached 

<<  As  a  writer.  Swift  .was  original,  and  probably  will  always  to  their  extremities,  the  depremon  of  £e  firft  weight  below 

remain  unparalleled.     In  wit,  he  ftands  firfl  in  the  walk  of  either  pulley  will  be  to  its  diftance  from  the  pulley,  in  the 

grave  irony,  maintained  with  fuch  an  air  of  ferious  fimpli-  fame  proportion  as  half  of  the  weight  to  either  of  the  other 

city,  that  it  would  deceive  any  reader  not  aware  of  his  drift*  weights ;  and  if,  inftead  of  having  a  weight  attached  to  it. 

He  alfo  abounds  in  ludicrous  ideas  of  every  kind,  with  one  end  of  a  thread  be  fixed  to  a  firm  obftacle,  the  effect 

which  his  poems  are  abundantly  interfperfed,  but  which  too  will  be  precifely  xhc  fame.     See  Pulley. 

often  deviate  into  offenfive  groflhefs.     Indeed  it  is  remark-  SWIGAN,  in  Gecjgrafiy,  a  town  of  Bohemia,  in  the 

able,  that  one  fo  faftidioufly  nice,  fhould  take  a  pleafure  in  circle  of  Boleflau  ;  12  miles  N.N.E.  of  Jung-Bunt  sel. 

defcriptions  full  of  phyfical  impurity,  and  which  cannot  SWIGGING,  a  particular  way  of  caftrating  rams. 

be  contemplated  without  abfolute  difguft.     His  ftyle  in  The  operation  is  performed  by  throwing  the  creature  09 

Terfe  is  the  moft  perfe^  example  of  eafy  familiarity  that  its  back,  in  which  pofture  he  is  held  ;  then  a  firing  is  drawn 

the  language  affords ;  and  his  readinefs  in  rhyme  is  aitoniih-  about  his  teiiides  as  tight  as  poflible,  and  fixing  it  there, 

ing,  the  mofl  uncommon  affociations  of  founds  coming  as  the  part  is  anointed  with  irefh  butter.    The  beaft  is  then  left 

h  were  fpontaneoufly,  in  words  the  befl  adapted  to  the  tofeed,  and  in  two  or  three  days  the  tefticles^prowfo  rotten, 

oecafion.     That  he  was  capable  of  high  poliih  and  ele-  as  to  fall  off  with  the  firing,  or  may  be  plucked  away  with 

gance,  fome  of  his  pieces  fumcieatly  prove ;  but  the  humor-  a  fmall  force.     Boyle's  Works,  abr.  vol.  i.  p.  87. 

ous,  familiar,  and  fareaftic,  was  his  habitual  tafle^  .His  Swigging-O^  in  Riggu^y  denotes  puUing  upon  the 

ftyk  in  profe  has  been  held  up  as  a  model  of  cleamefs,  middle  of  a  tignt  rope  that  is  made  fall  at  both  ends, 

purity,  and  fimplicity  ;  it  is,  however,  void  of  all  the  SWIHAU,  in  Geogr^^byf   a  town  of  Bohemia,  in  the 

cham^rs  of  genius,  and  has  only  the  common  merit  of  circle  of  Pilfen ;  18  miles  S.S.W.  of  Pilfen.. 

expreffing  the    author's  meaning  with  perfed  precifion*  SWILL,  in  Rural Eeonmny^  a  term  applied  to  the  waih 

VD^re    Swift  to  revive,  he  would  probably  attain  little  ufed  for  fwine ;  it  is  alfo  applied  to  a  veffel  to  wa(h  in, 

diflin^OB  as  a  dida£tic  or  arguoientative  writer ;  but  in  vrit  ftanding  on  three  feet,  a  fort  of  ihallow  tub. 

and  humour  he  certainly  would  not  find  a  rival.     He  has  Swill-TIu^,  a  term  applied  to  a  fort  of  hog-tub* 

lecured  a  lafting  place  among  the  chiefs  of  Englifh  literature;  S  WILLY,  Lough,  in  Geography  %  a  large  bay  of  the 

and  bis  memory  is  flill  honoured  in  Ireland  as  a  patriot,  county  of  Donegal,  Ireland,  which  lies  on  the  weft  of  the 

with  a  fervour  that  excufes   and  almoft  panegynfes  his  penintula  of  Inimowen.     It  runs  16  miles  into  the  land,  but 

defers.'*    Biog.  Brit.    Johnfon's  Lives  of  the  Poets.   Life  never  exceeds  fix,  whilft  it  is  feldom  more  than  two  miles  in 

of  Dr.  Swift,  by  Mr.  Sheridan,  prefixed  to  the  ColleAion  breadth.     It  takes  its  name  from  the'  fmall  river  Swilly, 

of  his  Works,  in  19  vols*  8vo.  with  Notes,  hiftorical  and  which  flows  into  it,  on  which  is  the  town  of  Letterkenny. 

critical,  by  John  Nichols.     Gen.  Biog.  The  herring  fifliery  is  chiefly  carried  on   at  the  ifland  of 

Swift,  in  Geggraphy^  a  river  of  England,  which  rifes  in  Inch.     (See  Inch.)     There  is  another  fmall  river  in  the 

the  county  of  Leicefter,  and  runs  into  the  Avon,  near  fame  countyi  called  the  SweUy^  which  flows  into  the  Foyle. 

Rugby,  in  Warwickihire.  Swilly,  a  fmall  ifland   or  rock  in  the   South  ocean. 

Swift's  Creeks  a  river  of  Virginia,  which  runs  into  the  about  13  miles  S..from  the  South  Cape  of  New  Holland, 

Appamatox,  N.  lat*  37^  20^.     W.  long.  77*  57'.  furrounded  with  rocks  and  fiioals.    S.  lat.  43^  55^  E-  long. 

Swift,  in  Omkhoiogy,    See  Swallow.  147°  6\ 

Swift,  in  Zoology^  a  name  given  by  many  to  the  common  SWIMMING,  the  a6l,  or  art,  of  fuftaining  the  body, 

newt,  or  eft.  in  water,   and  of  advancing  in  it  by  the  motion  of  the 

SWIFTER,  in  a  SUpf  a  rope  ufed  to  confine  the  bars  of  arms,  legs,  &c.     See  Musclv. 

the  capftern  in  their  fockets,  whilft  the  men  are  heaving  it  Man  alone  learns  to  fwim  ;  all  other  perfeS:  animals  feem 

^bout ;    for  which  purpofe  it .  is  paffed  through  boles  in  to  take  it  naturally ;  though  feveral  of  the  imperfe^  fwim 

the  extremities  of  the  bars,   fo  as  to  ftrain  them  firmly  not  at  all* 

tocpether  like  the  fpokes  of  a.  wheel,  which  is  accordingly  Among  the  ancient   Greeks    and   Romans,    fwimming 

ta&tdfivifting.  made  fo  euential  a  part  of  the  difcipUne  of  their  youth,  that 

SwiFT£R  i»  alfo  a  ftrong  rope  fometimes  ufed  to  encircle  to  reprefeut  a  man  perfedly  rude  and  uneducated,  they  ufed 

a  boat  longitudinally,  as  well  as  to  ftrengthen  and  defend  to  fay  proverbially,  that  he  had  neither  learned  to  read  nor 

Her  fides,  fo  as  to  enable  her  the  better  to  refift  the  impref-  to  fwim. 

fion  of  other  boats  which  may  run  againft  her  occafionally.  In  .fifties,  it  is  the  tail  that  is  the  grand  inftrument  of 

It  is  ufually  fixed  about  a  foot  under  the  boat's  upper  edge  fwimming,  not  the  fins,  as  has  been  generally  imagined  : 

or  jrynnel.  for  this  reafon,  fifhes  are  more  ftrong  and  mufculous  m  that 

.0WIFTBR8  are  likewife  two  fhrouds  fixed  on  the  ftar-  part  than  in  aU  the  reft  of  their  body  ;  according  as  we  find 

board  and  larboard  fide  of  the  lower  mafts,  above  all  the  it  in  all  other  animals ;  the  motive  parts  of  which  are  ftill 

the 
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theitrongefty  aa  the  tbiehs  of  men  for  walking«  the  pedoral  fifli  of  the  cathetopUteous  or  comprefled  fomii  fenein 

mufcles  of  birds  for  flight,  Set.  the  fame  manner   in   keepiag  the  fifh  ftill,  and  fem  h 

The  manner  in  which  fiihes  row  themfclvea  forwards  by  the  fcarcely  any  other  motion  than  that  towards  the  bottoo} 

taily  is  well  explained  by  Borelli,  De  Motu  Animal,  part  i.  fo  that  this  motion  of  the  fifh,  which  has  been  genenUy 

cap.  23.     Thefinkof  fiihesferyeonly  to  keep  the  body  well  attributed  to  their  fins,  is  almoft  wholly  owing  to  tlidr 

poifed  and  balanced,  and  to  prevent  vacillation.     See  Ai:a«  nufcles,  and  to  the  equipoife  of  their  air-bladder.   Tbt 

BleuUer^  and  Swimming  of  Fjflf.  the  ufe  of  the  pedoral  and  ventral   fins  is  to  keep  tlte 

M.  Thevenot  has  pubhfhed  a  curious  piece  in  French,  fifh  fteady  and  upright  in  the  water,  is  evident  from  the 

called<<L'ArtdeNager,"theartof  fwimnung,demonftrated  confequences  of  their  lofs:^if  they  are  cut  off,  ssdthe 

by  figures.     Before  him,  Everard  Digby,  an  EngliAiman,  fifh  put   again   into   the  water,  it  cannot  continue  in  iti 

and  Nicholas  Winman,  a  Dutchman,  had  alfo  laid  down  the  ere&  natural  pofture,  but  ilaggers  about,  and  rolh  from 

rules  of  this  art :  Thevenot  has  done  Uttle  more  than  copy  fide  to  fide.     The  fins  of  the  back  and  anus  are  alfo  of 

from  them.     Had  he  but  read,  with  ludf  that  application,  great  ufe  to  the   keeping  of   the  creature  in  its  utonl 

Borelli's  treatife  <<  De  Motu  Aninudiumr  *  he  would  fcarcely  pofition,  as  is  eafily  feen  by  cutting  them  offi  and  obliernDg 

have  maintained,  as  he  has  done,  that  men  would  fwim  na-  the  motions  of  the  fifh  afterwards, 
turally,  like  other  animals,  if  they  were  not  prevented  by        Though  a  great  deal  depends  on  the  motion  of  ik 

fear,  which  magnifies  their  danger.     We  have  abundant  mufcles  of  the  (everal  parts  of  thebodyinthefwinuniogof 

experience   againft  •  this :   throw  any  brute,   newly   bom,  the  fifh,  yet  the  tail,  and  thofe  mufcles  which  more  the 

into  a  river,  and  it  fwims  ;  throw  an  infant  in  before  it  lower  part  of  the  body  to  which  it  is  affixed,  are  the  grat 

is  yet  capable  of  fear,  and  it  fwims  not,  but  is  drowned,  inflruments  by  which  their  fwift  motions  in  the  water  an 

The  reafon  is,  that  the  human  machine  differs  very  nota-  performed.     The  moving  of  the  tail,  and  that  part  of  tb 

bly  in  its  flrudure  and  configuration  from  that  of  brutes  |  body  to  which  it  adheres,  backward  and  forward,  or  fid^ 

and  particularly,  which  is  very  extraordinary,  in  the  fitua-  ways  any  one  way,  throws  the  whole  body  of  the  tt 

tion  of  its  centre  of  gravity.      In  man,  the  head  is  ex-  ftrongly  the  contrary  way ;  and  even  in  fwinuninff  fbi^ 

ceedinriy  hoivy,   with  regard  to  the  reft  of  the  body  |  forward,  the  motion  and  direftion  are  both  greatlj  affilel 

by  reuon  the  bead  is  fumifhed  with  a  very  great  quan-  by  the  vibrations  of  this  part,  as*  may  be  expniencedhytlii 

tity  of  brain,  and  has,  befides,  a  deal  of  flefh  and  bones,  motion  of  a  boat,  which,  when  impelled  lorward,  nuybe 

and  no  cavities  only  filled  with  air ;  fo  that  the  head  im*  firmly  guided  by  means  of  an  oar  held  out  at  its  ftem,  a4 

merging  undor  water  by  its  own  gravity,  the  nofe  and  moved  m  the  water  as  occafion  direds.     The  dorfal  uMoi 

ears  are  foon  filled :   thus  the  heavy  carrying  down  the  and  thofe  of  the  lower  part  of  the  body  between  the  uu 

light,  the  man  is  foon  drowned  and  loft.     But  in  brutes  and  tail,  are  the  principal  that  are  ufed  in  the  motion  of  tin 

it  is  otherwife:   for    the   head,   here,   having   but    little  part,  and  thefe  are  therefore  the  moft  ufeful  tothQi&B 

brain,  and  there  being  abundance  of  finufes  therein ;   its  iwimming.     The  mufcles  of  the  body  feem  to  ha^e  thir 

weight,   with  regard   to   the  reft  of  the  body,  is  much  principal  ufe  in  contra&ing  the  belly  and  the  air-bladder. 

lefs  confiderable;  fo  that   they  are   eafily  able   to   keep  They  have  been  fuppofed  of  ufe  to  move  the  beUy-fiD«;  to 

their  nofe  above  water ;  and  thus  refpiring  freely,  are  out  there  are  too  many  of  them  for  fuch  a  purjpofe,  andtlx^ 

of  danger  of  being  drowned,  on  the  principles  of  itatics.  fins  have  each  itI  peculiar  mufde,  fully  fuificient  tothebofi- 

In  efSeA,  the  art  of  fwimming,  which  is  no  otherwife  nefs.     The  ufe  of  the  tail  in  fwimming  is  eafilj  fco,  bf 

to  be  acquired   hut  by  exercife,   copfifts   principally  in  cutting  it  off,  and  committing  the  fifh  to  the  water  widioat 

keeping  the  head  above  water,  fo  that  the  nofe  and  mouth  it,  in  which  cafe  it  is  a  moft  helplefs  creature.    See  An* 

beine   at  liberty,  refpiration  may  be  carried  on  1   for  u  Bladder,  and  Fish. 

to  the  feet  and  hands,  it  is  enoufl4i  to  ftir  them,  and  to        Swimming  or  Gidi&nefi  in  the  Head,  a  difeafe  fonedtfi 

ufe  them  as  oars  to  cpndu^  the  vefleL  affe^ing  neat  cattle  and  fheep,  and  which  is  not  unfieqoestif 

Swimming  ef  Fifh,    The  fwimming  of  fifh,  in  general,  a  troublefome  and  dangerous  difordev  i^  thefe  forts  of  liw* 

is  greatly  affifted  by  their  air-bladder.    Thofe  kinds  which  ftock.     Where  the  brain  is  afleded  with  a  fort  of  irrititioo 

have   not  this  bladder,   either   have  regular  {lungs,   and  or  mflanunatory  ftate  in  fome  of  its  parts,  the  oompiaiBtli* 

contain  air  in  them,  as  is  the  cafe  in  the  xretaceous  fifhes  \  often  the  title  ci  fougi  or  fremty  given  to  it ;  but  vboe 

or  they  have  remarkably  thin  and  flat  bodies,  as  the  rayi  there  is  nothing  of  this  kind,  but  merely  a  fort  of  neiiy 

and  thombacks,  and  the  pleuronedi ;  or  remarkably  long  and  unfteadinels  in  the  rat  and  manner  of  the  aniniah»  t^ 

and  flexuous  ones,  as  the  petromyza  )  and  by  thefe  means  moftly  of  the  nature  of  ftaegers. 
are  capable  of  eafy  flexuous  motions,   which,   with  the        The  cure  or  removal  of  the  complaint  is  conftantlj  to  be 

help  ot  the  fins,  thruft  them .  any  way  at  pleafure ;  though  managed  in  the  manner  of  o|ie  or  other  of  thefe  wxa^ 

their  bodies  are  not  fo  nicely  poifed,  as  to  the  weight  of  according  as  the  nature  or  the  appearances  mfij  be,  boduB 

the  water,  a9  thofie  of  fuch  fim  as  have  the  affiftance  of  regard  to  noedidne  and  diet  or'ftipd,  which  U  proper  w 

thefe  air-veffels.  neceflary.     See  Staggbrs. 

It  has  been  fuppofed  by  fome,  that  the  motion  of  fifh        Swimming  of  Seed-Wbeea^  in  AgncMtn^  the  pnAioe« 

in  the  water  depended  principally  upon  the  peroral  fins,  floating  it  in  a  tub  or  other  prdper  veffd,  nearly  foD* 

but  this  is  eafily  proved  falfe  by  experiment ;    for  if  the  water,  in  order  to  prepaae  it  as  feed,  by  having  the  iiffbtii' 

jpedoral  fbs  of  a  fifh  be   cut  off,   and  it  be  again  put  perfed  feeds  removed.     The  methods  of  effing  tbit  *< 

mto  the  water,  it  will  be  found  to  move  forward  or  fide-  performed  fomewhat  differently  in  different  diifarids.  Bat  a 

ways,  upward   and   down,  as  well  as  it  did  when  it  had  Ef&x  and  fome  others,  common  vmter,  in  which  a  oeM 

them  on.      If  a  fifh   be  carefully  obferved,  while  fwim*  quantity  of  Inne  has  been  maxtd,  or  faluwater,  is  pooK" 

ming  in  a  bafon  of  clear  water,  it  will  be  found  not  to  into  a  tub  which  is  capable  of  containiag  twenty  or  tnrtf 

keep  thefe  pedoral  fins  conftantly  expanded,  but  only  to  gallons  ;  into  this  water  the  wheat  is  put,  until  the  ycffalte 

open  them   at  fuch  time  as  it  would  ftop  or  change  its  full  within   about  three  or  four  inches  of  the  Wiaa)  <■ 

conrfe,  this  feeming  to   be    their   principal,  if  not  their  whole  is  then  well  ftirred  together  with  a  ftout  flick,  ^^1 

only  ufe.    The  peAoral  and  ventr  J  fins,  in  the  common  which  is  better,  a  light  fliovet.    All  the  light  andimpcfx^ 
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or  defediTe  graiot  naturally  rife  and  fwim  upon  the  furiace 
of  the  water  ;  thefe  are  repeatedly  taken  off  by  a  ikimmer, 
until  few  or  none  remain  behind.  The  whole  refidue  of 
the  wheati  with  the  water,  is  then  put  together  into  a  baiket^ 
ftrainer^  which  is  placed  over  another  tub  of  fimilar  fize 
and  capacity  ;  the  water  pail'es  freely  through  into  the  tub 
underneath^  and  the  wheat  left  behind  in  the  bafket 
is  emptied  out  upon  the  floor  of  the  place  where  the 
operation  is  performed,  whether  it  may  be  brick»  clay^  or 
any  other.  When  a  fufficient  quantity  for  the  next  dav'a 
fowing  is  thus  prepared,  the  heap  is  fpread  out  and  levelled 
to  about  three  or  four  inches  in  depth  or  thicknefs,  oc  to 
fuch  a  thicknefs  as  may  be  thought  the  moft  proper  and  con- 
veoient,  and  then  fome  weU  flaked  lime  is  evenly  fifted  over 
it ;  after  which  it  is  ftirred  over  and  over  agam,  until  the 
hone  and  wetted  wheat  be  as  uniformly  mixed  as  poffible,  and 
the  grain  fufiBciently  dried  to  be  capable  of  bemg  fown  on 
the  following  morning.  In  fome  places,  different  faline  or 
other  fubflances  are  diffolved  in  or  mixed  with  the  water 
ttfed  in  f winuaing  the  wheats  but  this  is  not  a  ver^  common 
practice. 

The  ufeful  pra£kice  of  fwimminor  wheat  is  now,  however,  a 
good  deal  left  off  in  many  diftri&s,  and  other  modes  fubfti- 
tuted  in  its  ftead,  fuch  as  Iprinkling  and  liming  it  only  on  the 
floor,  the  ufe  of  medicated  and  other  fteeps,  &c.  as  have  been 
fliewn  under  the  proper  heads.  See  Stjuepino  ofSeed^Gnnn 
mtd  Seeds* 

By  the  praAice  of  fwirominr  wheat  for  feed,  there  would 
feem  to  be  much  advantage  gained  ;  as,  from  aU  the  light  de- 
fefkive  grains  being  taken  aiway,  there  is  no  danger  of  Towing 
that  which  is  improper  for  affording  a  ilrong  healthy  vege- 
tation and  growth ;  and  befides,  fuch  good  and  perfefh 
wafliing;  may  have  the  effect  of  removing  any  fort  of  fmutty 
contagion  that  may  be  prefent,  as  well  as  sdl  forts  of  light 
feeds  of  the  weed  kind  that  may  be  among  the  wheat. 

SWINCIANY,  in  Geography^  a  town  of  Lithuania; 
59  miles  N.N.E.  of  Wiba. 

SWINDON,  a  re^pe^ble  market-town  in  the  hundred 
of  King(bridge,  Wiltmire,  England,  is  iituated  36  miles  N. 
from  Salisbury,  and  83  miles  W.  from  London.  From  the 
filence  of  our  early  hiftorians  refpe6ting  this  town,  it  is  pre-' 
fumed  to  have  been  anciently  oi  little  importance,  and  no 
"way  connected  with  any  remarkable  civil  or  military  events 
"The  name,  however,  is  at  leaft  coeval  with  the  Conqueft, 
<<  Svindune"  being  the  appellation  by  which  it  is  difUn- 
^uiflied  in  Domnday-book.  Accerdinfl^  to  the  parlia- 
mentary returns  of  the  year  1811,  the  panfli  contained  263 
lioufes,  and  1341  inhabitants.  There  is  no  particular  trade 
carried  on  here ;  but  as  a  number  of  perfons  of  independent 
fortune  refide  in  the  town^  their  conftant  intercourfe  gives  a 
degree  of  life  to  the  place,  while,  at  the  fame  time,  their  man- 
lions  contribute  materially  to  ornament  it.  The  purfuits  of 
hufbandry,  and  the  working  of  fome  extenfive  quarries  in  the 
vicinity,  afford  employment  for  the  mafs  of  the  people.  The 
ftones  raifed  from  thefe  quarries  are  ufually  of  great  magni- 
tude ;  and,  in  refpefk  to  the  quality  of  beauty  and  durabi- 
lity, fcarcely  yield,  when  cut,  to  the  mofb  celebrated  Port- 
land (tone.  A  market  is  held  every  Monday  for  com  and 
other  commodities;  and  on  every  alternate  Monday  for 
cattle.  Five  fairs  are  alfo  held  annually.  The  petty  fef- 
iiont  for  the  Swindon  divifion  of  the  hundred  are  held  here. 
TFhe  pariih  church  Hands  at  the  fouth-eaft  end  of  the  town, 
is  neatly  fitted  up  in  the  interior,  and  contains  feveral  mo- 
numents ;  one  of  which,  on  the  eaft  fide  of  the  north  aifle, 
commemorates  Mrs.  Millecent  Neate,  who  died  July  9, 
X764,  in  the  73d  vear  of  her  age.  Adjoining  the  church- 
yard, on  the  foutn-wcfta  is  a  mill,  worked  by  water  con- 
VoL.  XXXIV. 
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dv&ed  by  pipes  from  a  well  called  Church-Well  Pood.  At 
the  extremity  of  the  horizontal  pipes  another  is  fized^  ver- 
tically, in  height  about  ten  feetf  through  which  the  ifvater 
is  elevated  t(f  a  trough,  whence  it  falls  upon  the  mill-wheel, 
and  turns  it  with  perJFed  regularity.  A  refpcdable  free- 
fchool,  fituated  in  Newport-ftreet,  was  eftabli(hed  in  1764, 
for  the  inftru&ion  of  twenty  boys  and  five  girb  in  reading, 
writing,  and  arithmetic,  and  is  fupported  by  vpluntary  con- 
tributions. 

Swindon-Houfe,  a  feat  of  the  family  of  Goddard,  ftands 
at  a  fhort  diftance  from  the  north  fide  of  the  church-yard. 
It  is  a  neat,  modem  edifice^  with  a  fine  lawn,  and  extenfive 
pleafure-grounds  attached  to  it. 

In  a  field  at  Brome,  a  fmall  hamlet  to  the  aorthvrard  of 
Swindon,  is  an  upright  ftone,  called  Ltrng-fiontt  ten  feet  in 
height ;  and,  in  the  meadow  bdow,  is  a  range  of  fmaller 
ftones,  placed  in  a  ftraiffht  line.  Thefe  are  conie6bured  to 
be  remains  of  a  druidicu  work. — Beauties  of  England  and 
Wales,  vol.  XV.  Wiltfhire,  by  J.  Brit  ton,  F.S.A. 

SWINE,  in  jfgriculiurey  a  well-known  animal  of  the 
ouadruped  kind,  which  is  of  much  importance  to  the 
tanner  in  many  fituations ;  and  which,  under  proper  mbdet 
of  management  in  refpe^  to  breeding,  rearing,  fceding,  and 
fattening,  often  affords  a  good  profit.     See  Sua. 

It  is  well  known  that  the  hoflr  is  a  native  of  all  the  tenu 
perate  climates  of  the  old  wond,  but  was  not  found  ia 
America,  until  introduced  by  the  firft  difcoverers,  the 
Spaniards,  whofe  black  breed  has  had  a  wonderful  increafe, 
both  on  the  American  continent  and  in  the  iflands.  But  it 
has  been  aflerted  by  naturalifts,  that  fvrine  are  not  indiffenoui 
to  thefe  iflands ;  probably,  however,  without  any  fufficient 
authority.  They  are,  however,  no  longer  found  wild  either 
here  or  in  France.  But  the  European  wild  boar,  the  ori- 
ginal ftock  of  our  domefkic  breed,  is  ftill  to  be  found  in  the 
forefts  of  Germany,  and  other  countries  on  the  continent, 
being  ^nerally  preferved  as  a  beaft  of  chafe.  According  to 
the  wnter  of  a  late  Treatife  on  Live^ftock,  he  has  a  dark 
brioded,  prey  colour,  fometimes  nearly  black,  or  of  a 
duiky  yeUow,  with  longitudinal  ftripes,  like  thofe  of  the 
domefkic  kind,  called  corderty  pigs.  He  is  fmaller  than  the 
tame  hog»  with  upright,  wide  ears,  long  powerful  fnout, 
large  head  and  ihoul^s,  high  creft,  deep  fliort  body,  and 
thin  hinder-quarters,  and  endowed  with  confiderable  z6d» 
vity.  The  African  hog  is  red  or  fandy  in  colour,  with 
a  fmall  head,  lon^,  ilender  pricked  ears,  fbft  and  ihort 
hair,  and  a  long  tail,  touching  the  ground.  But  the  writer 
is  not  informed  whether  this  be  the  fame  variety  as  that 
which  is  ufed  in  this  country  as  a  crofs,  under  the  name  of 
the  African.  He  farther  ftates,  too,  that  the  Ethiopian 
hog  has  wattles  under  the  eyes,  is  large,  and  in  a  wild 
ftate.  And  that  the  Cape  Verde  hog,  another  African  va- 
riety, is  alfo  large,  vrith  more  length  than  the  former.  It 
is  added,  likeme,  that  the  fmdl,  almoft  naked,  fliort, 
large-bellied'  black  pig  of  China,  with  the  white,  have 
been  long  well  known  in  this  country,  as  a  crofs  for  finenefa 
of  bone  and  quicknefs  of  proof.  But  whether  the  Portu« 
gal,  of  nearly  fimilar  form  with  the  laft,  be  only  a  variety 
of  that  fpecies,  he  is  not  infcMined,  or  whence  we  derive  the 
large,  thick-hided  tonky.  In  Bataria^  he  afferts,  they  have 
long  ufed  the  tooky,  or  fhort  crofs.  And  he  has  heard 
that  our  fandy  or  rufous  pigs  are  of  Italian  origin,  and  that 
the  neighbourhood  of  Turin  is  celebrated  for  its  excellent 
breed.  The  Bofnian  and  Serrian  pigs,  with  which  the 
markets  of  Vienna  are  fupplied,  if  we  may  credit  travellers, 
have  the  character,  he  contends,  of  being  at  once  the 
hardieft  and  the  handfomeft  in  the  world,  and  fuch  as  will 
Hand  travelling  with  the  leaft  wafte. 

4  P  However, 
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Howeter,  in  renrd  to  the  native  pigs  of  Ireland,  France, 
iind  Germany*  at  leaft  fuch  of  t^hem  as  he  has  fecn,  they 
are  of  the  large,  flat-hided»  heavy -eared  breed,  with  longer 
legs,  and  of  ftiU  worfe  form,  but  refembling  our  old  breeds 
ot  York  and  Shropfhire.  And  it  is  further  iiated,  that  the 
hogs  of  Curdiitan,  in  A(ia,  are  of  the  large  ft  fize  and 
weight.  Alfo,  that  Ariftotle  and  other  ancient  writers 
mention  a  peculiar  variety  of  fwine  in  Illyria,  which  do 
not  divide  the  hoof.  Mafcal  fays,  this  whole-footed  breed 
czifted  in  his  days  in  the  neighbourhood  of  Windfor,  and 
that  they  were  a  large  and  fuperior  fpecies ;  and,  on  en- 
quiry, the  firft  of  the  above  writers  finds  fome  remains  of 
this  variety  have  been  found  in  Berkfhire  of  late  years,  but 
that  they  have  now  ceafed  to  be  a  diftinft  variety,  and  a 
few  individuals  only  of  them  are  occafionally  met  with. 

The  variety  of  nog  with  undivided  hoofs  occurs,  it  is 
faid,  in  the  canton  of  Neorro,  not  far  from  Saifari,  in  the 
illandof  Sardinia. 

^  Indeed  it  may  be  noticed,  that  there  is  evidently  much 
diverfity  in  thefe  animals,  in  diflerent  fituations  and  circum- 
flances,  which  require  to  be  particularly  attended  to  by  the 
farmer,  as  it  is  a  point  of  much  advantage  in  this,  as  well  as 
all  other  forts  of  live-ftock,  to  have  a  good  breed,  for  it  will 
conftantly  pay  better  than  thofe  of  the  more  inferior  kinds. 
But,  like  moii  other  defcriptions  of  farm  animals,  they  (hould 
.  probably,  in  fome  meafure,  be  adapted  to  the  nature  of  the 
keep,  and  the  circumftances  of  the  management  under 
which  the  farm  is  conduced.  They  (hould  poffefs,  as  much 
as  poiGble,  the  points  and  properties  mentioned  below ; 
^which  the  farmer  ihould  never  negle£t  or  be  inattentive  to  in 
iielefting  them  for  his  different  ufea.  The  chief  marks  made 
ufe  of  m  diiiinguiflung  the  breeds  of  thjs  animal,  are  thofe 
of  the  form  or  (hape  of  the  ear,  and  the  quality  of  the 
hair.  The  pendulous  hanging  down,  or  lop-ear,  and^the 
coarfe  harfti  hair,  are  commonly  aflerted  to  indicate  largenefs 
of  fize,  and  thicknefs  of  fkin :  while  ere6l  or  prick-ears 
ihew  the  fize  to  be  more  fmall,  but  the  animals  more  quick 
in  feeding.  And  it  has  been  obferved  by  fome  of  the  older 
writers,  that  the/mooth  foft-haired  pigs  are  moft  fuitable  for 
warm  climates. 

But  the  hog  or  fwine,  to  be  well  formed,  fhould  not  be 
too  long,  but  full  in  the  head  and  cheek ;  thick  and  rather 
fliort  in  the  neck  ;  fine  in  the  bone  ;  thick,  plump,  full  and 
compaA  in  the  carcafe ;  full  in  the  quarters  ;  fine  and  thin  in 
the  hide  ;  and  of  a  full  fize,  according  to  the  fort,  what- 
ever it  may  be  ;  having  a  difpofition  to  fatten  well  and  ex- 
peditioufly  at  an  early  age.  Varro,  and  alfo  Columella, 
however,  defcribe  what  was  confidered  in  their  time  as  the 
marks  of  a  good  hog,  to  be  a  fmall  head,  fhort  legs,  long 
bodies,  large  thighs  and  neck,  and  the  briflles,  particularly 
on  the  neck,  thickfet,  ere6i,  and  ilrong. 

And  it  is  obferved  bv  the  author  of  the  General  Treat ife 
on  Cattle,  that  depth  of  carcafe,  lateral  extenfion,  breadth  of 
the  loin  add  breaft,  proportional  length,  moderate  fhortnefs 
of  the  legs,  and  fubftance  of  the  gammons  and  fore-arms,  are 
great  eflentials.  Thefe  are  qualities,  he  thinks,  to  produce 
a  favourable  balance  in  the  account  of  keep,  and  a  mafs  of 
weight  which  will  pull  the  fcale  down.  In  proportion  too 
as  the  animal  is  capacious  in  the  loin  and  breaft,  will  be  ge- 
nerally the  vigour  of  his  conftitution ;  his  legs  will  be 
thence  properly  extended,  and  he  will  have  a  bold  and  firm 
footing  on  the  ground,  to  which,  however,  it  is  farther  ne- 
ceffary,  that  bis  claws  be  upright,  even,  and  found.  He 
adds,  however,  that  a  good  hog  may  have  a  coarfe,  long, 
ugly  head  and  ear;  and  thefe  may  be  fafely  clafFed 
among  the  non-efl'entials  ;  yet  a  fhort,  handfome,  fprightly 
faead^   with  light,  pointed,  pendulous  ears,  of  moderate 


fize,  are  pleafing  to  the  view,  and  may  fonetimes  hate  i 
favourable  eife6^  in  the  market.  For  head  and  ears,  the  Ox- 
ford, or  rather  fmaller  Berkfhire  pigs,  are  good  modeli^jand 
for  true  fhape,  the  improved  Shropfhire,  Hereford  and 
Gloucetter.  If  colour  deferve  any  confideration,  he  (hould 
prefer  the  light  and  fandy  and  yeUovf-fpotted,  at  leaft  fuch 
fkins  appear  far  the  mofl  delicate  when  dead.  Jo  refpedto 
the  fkin  of  pork,  he  gives  a  preference  to  the  thick  over  the 
thin  fkin.  And  he  remarks,  that  our  beft  bred  pin  an 
often  thick-fkinned,  but  fuch  fkin  is  tender,  gelatioooi, 
fhining,  eafy  to  mafticate,  even  in  the  fhape  of  roafted 
crackling,  and  very  nutritious ;  whereas  to  eat  the  crackUor 
of  thin-fkinned  pork,  cafe-hardened  by  the  a^onof  fin, 
requires  teeth  equal  to  the  divifion  of  block-tis.  Tbe 
health  of  fwine  is  to  be  eftimated  by  their  cheerfubefi,  by 
the  glofs  upon  their  coats,  and  their  fkin  being  whole  and 
free  from  eruption.  It  is  an  extremely  unfavourable  iodb- 
tion  when  the  head  is  hung  down,  the  fnout  approachiag 
the  earth  like  a  fifth  leg,  and  when  the  flanks  heave  and  arc 
hollow.  If  pigs  bark  (fnort)  on  being  alarmed,  it  is  an 
excellent  fign  of  found  health  and  good  keep. 

It  may  be  obferved,  that  the  breeds  or  varieties  of  thefe 
animals  are  fo  extremely  numerous,  that  almoft  every coooty 
or  diflrift  of  the  kingdom  is  in  poffeliion  of  a  particular  kisd. 
But  they  may  be  diftinguifhed  into  the  large  and  fmall  (oiti, 
of  the  former  of  which,  the  following  are  the  moft  valuable 
breedn : — the  Berkfhire,  the  Hampfhire,  the  Shropfhire,  tk 
Glouceflerfhire,  the  Herefordfhire,  the  Rudgwick,  tbe 
Woobum,  the  Wiltfhire,  the  Yorkfhire,  the  Northampta. 
fhire,  the  Leicefterfhire,  the  Lincolnfhire,  the  Norfolk,  tk 
Suffolk,  the  Effex,  &c.  And  the  principal  difbidi  lor 
the  breeding  and  rearing  of  thefe  animals  at  prefect,  art  Berk- 
fhire, Hamnfhire,  Shropfhire,  Glouceflerfhire,  Hereford. 
fhire,  Wiltfnire,  Northamptonfhire,  Leicefkerfhire,  Liocoh- 
fhire,  Yorkfhire,  Norfolk,  Suffolk,  Effex,  and  SuSci  or 
Surrey. 

The  Berkftnre  Breed,  —  This  is  a  breed  which  is  dite. 
guifhed  by  being  in  general  of  a  tawny,  white,  or  tM 
colour,  fpotted  with  black;  large  ears  hanging  orertk 
eyes  ;  thick,  clofe,  and  well  made  in  the  body ;  legs  Ihcrt; 
fmall  in  the  bone,  having  a  difpolition  to  fatten  quiclly: 
when  well  fed,  the  flefh  is  fine.  The  above  county  has  be« 
Ion?  famous  for  its  breed  of  fwine.  But  according  to  tk 
author  of  the  Treatife  on  Live-ftock,  the  old  breed  iino» 
fo  totally  worn  out,  that  he  believes  for  many  years  pA 
no  poflibility  has  exifted  of  obtaining  a  living  inodel.  Tbey 
were  defcribed  to  him  as  being  long  and  rather  crooked- 
fnouted ;  having  large  heavy  ears  ;  body  long  and  thick,  but 
not  very  deep ;  legs  fhort,  with  much  bone*  They  fcnnoly 
made  great  weights.  But  the  new  breed  is,  he  roaiotaaii 
lighter  in  the  head  and  ear,  fhorter  in  the  carcafe,  ^ 
fomewhat  lefs  bone,  and  higher  in  the  leg,  in  colour  gefl^ 
rally  dark-fpotted.  He  fuppofes  that  the  BerkA« 
breeders  have  made  a  very  judicious  ufe  of  the  pug-crA 
by  not  repeating  it  to  the  degree  of  taking  away  all  lbf« 
and  power  of  growing  flefh,  m  their  flock  ;  and  he  ii  b- 
formed  they  now  mean  to  difcontinue  any  &rtber  mixtiB^- 
The  breed,  as  it  now  flands,  is  about  in  the  third  chiii> 
point  of  fize,  excellent  in  all  refpefks,  but  particubHj  ^  > 
crofs  for  heavy  flow-feeding  forts.  The  fmall  porkitf 
variety  of  Berks,  and  thofe  of  Oxfordfhire,  with  rtwa 
carcafes,  fhort  and  handfome  heads,  appear  to  him  to  b^ 
defcended  from  the  Axford  breed.  On  the  whole  it  is  c 
ufeful  breed,  that  has  extended  itfelf  from  the  diflrift  ^ 
which  it  takes  its  name,  over  mofl  parts  of  the  ifland.  1< 
is  the  fort  moflly  fattened  at  the  diflilleries ;  it  feed9t<>' 
great  weight}  and  is  good  for  either  pork  or  bacon.  TIa 
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fort  IS  fuppofed  by  aanr  at  the  moft  hardy»  both  io  re- 
fpeA  to  their  natiure>  and  the  food  on  which  they  are  fed. 
"Pbe  Berkihire  is,  however,  a  fort  of  hog  that  requires 
conftant  good  keep»  declining  faii  under  other  circum- 
ftstnces, 

Ybe  Hamfflnre  Brad.  —  This  is  a  kind  of  large  hogs 
^nrhich  is  longer  in  the  body  and  neck,  but  not  of  lo  com* 
padt  a  form  as  the  Berkihire ;  they  are  moftly  of  a  white 
colour,  or  fpotted,  and  are  well  dilpofed  to  fatten,  coming 
up  to  a  grreat  weight,  when  properly  managed  in  refpe^ 
to  food.  But  the  writer  of  the  late  work  on  Live-itock 
fays,  they  are  generally  dark-fpotted,  fome  black,  of  a 
lon^r  and  flatter  make  than  thofe  of  Berks,  ears  more 
pointed,  head  long  and  fharp,  refcmbling  the  Eflez.  How- 
ever, he  fpeaks  of  them  as  they  are  found  in  the  range  of 
Balingftoke  and  Andoter.  They  are  generally,  he  fays, 
bougrfit  up  with  the  Berks  flock,  the  dealers  themfelves  be- 
ioflr  inattentive  to  any  diftinflion  between  the  two  varieties. 
"Fne  goodnefs  of  the  Hampfhire  hog  is  proverbiad,  and  he 
haa  never  obferved  in  any  breed  greater  or  quicker  proof. 

The  SbroMre  hreed  is  another  lar^  fort  of  hogs,  which 
are  found  valuable  where  the  keep  is  u  fufficient  abundance 
for  their  fupport*  They  are  not  fo  well  formed  as  thofe  of 
the  Berkfhire  kud,  or  equal  to  them  in  their  difpofition  to 
fatten,  or  to  be  fupported  on  fuch  cheap  food.  The  ftand- 
ard  colour  of  this  breed,  according  to  the  above  writer, 
is  white  or  brinded  ;  and  that  anterior  to  the  late  improve- 
ment, they  might  be  looked  upon  as  nearly  as  prfible  the 
original  large  breed  of  England.  They  are  a  breed  of  the 
largeft  fize,  fiat4>oned,  deep  and  flat-fided,  harfli  or  rather 
wiry-haired,  the  ear  large,  head  lone,  fharp  and  coarfe, 
leg  too  long,  loin,  although  very  fub£antial,  yet  not  fuffi- 
ciently  wide,  confidering  the  great  extent  of  the  whole 
frame.  With  all  their  defeats,  they  were,  he  fays,  ever  ex« 
cellent  ftock,  and  have  been  improved  within  the  laft  fifteen 
years  by  the  Berkihire  crols,  which  has  reduced  the  length 
both  of  their  legs  and  carcafe,  and  rendered  their  heads 
lighter  :  in  confeouence  the  new  variety,  (hewing  the  Berk* 
ihue  fpots  and  torm,  feeds  quicker  than  the  old  fort  of 
thefe  animals.  Shropfhire  has  long  been  employed  in  breed- 
insr  ftores  for  the  fupply  of  the  London  feeders,  and  of  the 
EUex  fanners,  who  thus  turn  their  clovers  to  the  moft  pro- 
fitable account. 

The  Gloucefier/lnre  Bried,-^ThM  is  likewife  a  larsre  breed, 
but  inferior  to  either  of  the  above,  being  tall  and  long  in 
Ikape,  and  by  no  means  fo  well  formed.     The  colour  is  in 

Seneral  white.  It  has  two  wattles  hanging  from  the  throat, 
ir.  Marfhall  fuppofes  this  to  have  been  the  prevailing 
breed  of  the  ifland.  It  is  faid  to  be  thinner  in  the  ikin 
than  the  Berkfliire  breed,  and  to  require  better  forts  of 
food.  According  to  the  above  writer  on  Live-ftock,  this 
breed  is  a  fize  under  the  Hereford  fort,  and  a  ihorter  and 
more  trulTed  pig ;  there  is  alfo,  he  thinks,  a  handfome  round- 
nefs  of  the  bone  and  frame,  which  diftinguiihes  this  breed. 
Formerly  he  ufed  to  fee  many  fandy  pigs  among  them,  and 
fome  with  very  heavy,  thick  ears,  but  they  are  not  now  fo 
heavy-eared.  They  are,  he  fays,  good  ftock  for  any 
I   purpofe. 

,  Tife  Nerefor^re  Breed, — This  is  alfo  a  large  ufeful  breed, 
I  but  perhaps  without  poffeffing  any  advantage  over  thofe 
that  have  been  defcribed  above.  The  fame  writer  on  Live- 
ftock  thinks  it  a  variety  of  the  Shropfliire,  or  an  intermix- 
ture,  which  cannot  now  be  traced.  He  fays  they  are 
Ihorter,  have  lefs  bone,  and  lighter  heads;  ears  fmaller, 
thbner,  and  more  pointed  ;  coats  fomewhat  lefs  harfh  than 
thofe  of  Shropfhire  ;  and  are  quicker  feeders ;  colour  ori- 
ipnally  light.    There  nuy  be  found  in  tins  breed  many  in- 


dividuals of  the  trueft  form  $  they  are  generally  good  found 
ftock,  full  of  growth^  and  afl'uredly  among  the  moft  profit- 
able bacon-hogs  we  have.  They  have  been  of  late  crofled 
with  the  Berkfhire  boars,  of  which  the  beft  of  them  did 
not,  he  thinks,  ftand  in  any  great  need. 

The  Rudgwick  Breed  —  This  is  a  large  kind  of  fwine, 
which  the  author  of  the  Survey  of  Middlefex  fays  is  the 
largeft  in  the  ifland,  met  with  at  the  village  of  that  name, 
on  the  borders  of  Suffex  and  Surrey.  They  feed  to  an  ex- 
traordinary fize,  and  weigh,  at  two  years  old,  nearly 
double  or  triple  the  ufual  weight  of  other  forts  of  hogs  of 
that  age.  As  large  breeds  pay  the  farmer  the  beft  in  numy 
cafes,  fuch  a  breed  deferves  to  be  attenc'icd  to  in  the  fyftem 
of  hog  management. 

The  Large  Spotted  Woobum  Breed,~^This  is  a  breed  in- 
troduced by  the  late  duke  of  Bedford,  being  largre  in  fize 
and  of  various  colours.  It  is  a  hardy,  weU-formed,  pro- 
lific fort,  rifinpr  quickly  to  a  large  weight. 

The  IVlltflnre  breed  is  a  long-bodied  low  hog,  hoUow 
about  the  fhoulder,  and  high  on  the  rump ;  middhng,  large 
pointed  ears ;  round  bone ;  light  in  colour.  It  is  ftated  by 
the  above  writer  on  Live-ftoca,  that  of  late  years  this  breed 
has  been  croffed  with  the  pug  and  the  Berkihire  forts,  and 
that  the  new  variety  appeared  to  him  fmaller  than  the 
old  breed,  and  darker  in  colour,  fpotted,  with  round  car- 
cafe,  handfome  pug  face,  and  fome  with  prick-ears:  and 
that  this  crofs  is  by  no  means  a  new  thing.  The  boars  ori- 
ginally made  ufe  of,  were  of  the  wild  breed  from  Barba- 
does,  in  colour  red,  or  red  fpotted  with  black,  which  were 
fent  from  that  if]an4i  more  than  fifty  years  fince,  by  a  gentle- 
man to  his  relation  at  Axford,  near  Marlborough,  and 
thence  the  variety  produced  were  long  called  the  Axford 
breed.  Without  doubt,  he  fays,  the  Axford  fmaller  va- 
riety, and  part  of  the  new  Berkfhires,  originated  in  the 
fame  fource. 

The  Torkflnre  Breed, — This,  in  the  old  kind,  was,  it  is 
faid  by  the  writer  above  cited,  probably  the  worft  large 
variety  we  had ;  extremely  long-legeed  and  weak-loinea» 
their  conftitution  not  of  the  foundeft  fort ;  and  bad  fty« 
pigs  in  the  winter  feafon ;  they  were  yet  quicker  feeders 
than  fome  of  the  fuperior  breeds.  They  have  been  improv- 
ing, he  thinks,  fome  years  from  the  Berkfhire  crofs,  but 
are  ftill  inferior  to  the  noi:th-weftem  ftock,  fetching  a  lefs 
price  at  market.  Probably  fhort-legged  Gloucefterfhire 
boars  might  fucceed  with  this  breed,  or  the  entire  adop- 
tion of  Hereford  ftock  might  be  attended  with  ftill  more 
profit. 

Befides  thefe,  there  are  fome  ether  breeds  in  different 
counties  of  a  middle  fize. 

The  Northamfton/hire  Breed.-^Thu  breed  was  formerly, 
according  to  tne  above  writer,   a  handfome,  light-eared* 
white,  deep-fided  pig,  with  middling  bone,  and  quick  of 
proof:  the  breeders  have  fince,   he  fays,   tried  the  new 
Leicefter,  and,  if  he  is  rightly  informed,  without  fuccefs. 
They  have  again,  it  feems,  returned  to  their  old  breed* 
adopted  fome  improving  crofs,  and  at  prefent  breed  middle- 
fized  well-fhaped  pigs,  hoth  for  their  own  and  the  Bucking* 
hamfhire  dairy  farmers. 

The  Lekejlerjhire  breed  is,  in  the  original  ftock.  Urge,  deep  * 
and  flat-fided,  light-fpotted,  with  rather  handfome  head 
and  ear.  The  above  writer  on  Live-ftock  is  not  infomnca 
whether  the  Bakewell  variety  has  much  merit  in  its  own 

county.  1.     -n^        lu- 

Some  improvements  have  been  made  in  the  Devonfture 
fort  of  hogs,  it  is  faid  by  the  writer  of  the  Agnculturml 
Report  of  that  diftriA,  by  a  crofs  with  the  Leicefter  boar, 
which  has  much  fpread,  and  given  a  roundncls  to  its  fr»m^, 
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with  a  proporUoBable  depth  of  body ;  its  legs  have  alfo 
been  fliortened ;  a  finer  bone  produced',  with  a  difpoiition 
to  look  much  better,  when  growing  as  a  (tore,  and  to  feed 
quicker  and  more  kindly  in  the  ily.  By  a  farther  crofs 
with  the  Chinefe  breed,  thefe  crofles  have  coniiderably  re- 
duced its  fize ;  but  the  advantages  accruing  therefrom,  are 
the  conftitation  and  habits  of  a  profitable  animal,  weighing, 
when  1 8  months  old,  and  fattened  to  its  frame,  from  i6  to 
20  fcore  per  hofjr. 

The  Lineolnflnre  breed  is  a  breed  that  was  formerly,  ac- 
cording to  the  above  author,  light- coloured  and  white,  like 
thofe  of  Northampton(hire,  many  of  them  having  curled 
and  ,woolly  coats.  They  are  Itill,  he  fays,  middle-fized, 
qnick-proving  pigs. 

The  N^rfmk  breed  is  a  fmall,  ihort,  up-eared,  porking 
fort*  various  in  colour,  white,  blueifh,  ftriated ;  generally 
aa  inferior  kind,  which  the  fanse  writer  on  Live-ftock  thinks 
it  would  be  to  the  intereft  of  that  g^eat  com  county  to  im- 
prove ;  they  are,  however*  of  a  thin-ikinned^  quick-proving 
kind*  But  in  the  vicinity  of  Lynn,  and  generally  on  the 
Lincola  fide  of  the  county,  there  is  a  larger-fpotted  variety 
pf  very  good  form  and  quality,  which  fhould  be  encou- 
raged. 

The  Suffolk  Breed. — This  is  a  fmall,  delicate,  white  fort 
of  pig,  which,  the  fame  writer  fays,  has  for  maay  years 
had  great  reputation,  and  at  this  time,  there  is  not  only  a 
ftronff  prejudice  in  their  favour  in  their  own  county,  but 
they  have  many  advocates  out  of  it.  They  are  ihorter, 
and  more  pug*formed  than  the  Norfolks;  ana  by  their  difti* 
face  and  peadent  belly,  it  may  be  fuppofed  that  the  variety 
proceeded  originally  from  the  white  Chinefe.  Some  of  the 
Suffolk*  are  very  handfome,  and  very  regularly  fhaped ; 
their  defeats  are,  he  thinks,  that  they  are  great  confumers 
in  proportion  to  their  fmall  bulk,  and  that  they  produce 
little  fleih.  He  fuppofes  that  the  fmall  Hampftiire  boar 
would  be  a  profitable  crofs  for  fows  of  this  breed. 

The  Effex  breed  is  a  fort  which  are  up*eared,  with  long 
(harp  heads ;  roach-backed ;  carcafes  flat,  long,  and  gene* 
rally  high  upon  the  leg  ;  bone  not  large  ;  colour  white,  or 
black  and  white,  bare  of  hair,  quicK  feeders,  but  great 
confumers,  and  of  an  unquiet  diipofition.  A  mixture  of 
the  tonky  with  this  old  breed  produced  an  improved  and 
ihorter  variety,  called  the  balf-btaeh^  a  very  ufeful  kind  of 

pig- 
This  breed,  called  the  Effex  half-black,  in  the  heft  forts 

of  them,  is  thought  in  that  diiln£t  to  be  inferior  to  none 

in  the  kingdom.     They  feed  remarkably  quick,  grow  fad, 

are  thin  in  the  fkin,  and  light  in  the  bone  and  offal,  and 

they  are  alfo  an  excellent  quality  of  meat.     The  fows  are 

good  breeders.     There  are,  it  is  faid,  a  great  many  pigs 

bred  and  fattened  in  the  above  neighbourhood,  and  lent  to 

market  for  jointine  pork,  weighing  from  ^x  to  eight  or  ten 

ftone,  which  weight  they  come  to  at  five  or  fix  months  old, 

without  putting  up :  they  have  fome  beans  given  them  as 

they  run. 

In  other  counties,  alfo,  there  are  many  other  varieties, 
which  it  is  unneceifary  to  mention  here. 

In  refpe6k  to  the  varieties  of  thefe  animals,  Mr.  Donald- 
fon  remarks,  that  the  Berkfhire  and  Haiinpihire  hogs  are 
the  largeft ;  but  that  it  is  mofl  probably  from  the  Berk- 
fhire flock,  that  the  greateft  number  of  varieties  of  the 
country  have  fprung.  And  that  they  are  of  a  very  large 
fize,  the  four  quarters  frequently  weighing,  when  fat,  not 
lefs  than  from  600  to  800  weight ;  the  medium  weight  of 
the  hogs  fattened  for  hams  and  bacon  do  not,  however,  ex- 
ceed from  300  to  400  weight.  The  above  writer  fpeaks  of 
a  breed  in  the  northern  parts  of  Scotland,  whole  appear* 
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ance,  being  very  di&rest  from  that  of  any  other  fort  is  the 
ifland,  denotes  them,  it  is  thought,  to  have  been  the  ori- 
ginal breed  of  the  country.  They  are  fmall,  ill-formed, 
briflly,  wild-looking '  animals,  and  are  very  probably  the 
remains  of  that  breed,  which  we  may  fuppofe  to  iave 
ranged  through  the  forefts  and  woody  parts  of  the  kingdom 
for  ages  in  a  ftate  of  nature. 

It  may  be  further  noticed  too,  that  10  the  fmallerbreedi 
of  thefe  animals,  there  is  likewife  much  diverfity  or  differ- 
ence in  regard  to  the  fize,  as  well  as  other  qualities.  But 
that  the  principal  forts  of  them  are  thefe :  the  Qinele,  tix 
Englifh  white,  the  fwing-tailed,  Ike. 

The  Chinefe  brad  is  a  breed  which  is  diftingaiflied  by  tbe 
neck  being  thick ;  the  body  very  clofe,  compad,  and  «dl- 
formed ;  the  lege  very  fhort,  and  the  fize  fmall;  tk 
flefh  delicate  ;  the  colour  various,  as  black,  white,  brotra, 
and  tawny.  This  breed  is  particularly  difpofed  to  htta 
in  an -expeditions  manner,  and  has,  in  confeqnence,  fpread 
over  a  great  part  of  the  kingdom.  It  is  moil  adapted  for 
being  uied  as  pork  ;  but  is  much  too  fmall  for  being  cored 
for  bacon.     It  is  mifchievous  when  not  well  rung. 

The  fmdl  whnU  Englijh  breed  is  another  breed  of  tk 
fmall  kmd  of  hogs,  that  is  met  with  an  many  diftrids;  it 
is  of  a  white  colour,  thick,  compact,  and  well  made  ia  tk 
body  ;  fhort  in  the  leg ;  the  head  and  neck  well  fenned, 
and  the  ears  flonching  a  little  downwards.  It  is  vell^- 
pofed  to  fatten,  and  perfedly  hardy.  '  It  prevails  oncb  is 
the  northern  diflrifks. 

Thtfwing-Uttled breed  is  an  ufeful  fort  of  the  fmallerkisd 
of  hogs,  that  is  hardy  in  its  nature,  and  of  confidenbk 
weight  in  proportion  to  its  fize. 

It  is,  however,  common  for  fome  farmers  to  prefer  mind 
breeds,  as  being  more  beneficial  than  either  of  the  large 
or  fmall  perfeft  breeds.  Where  this  is  the  cafe,  the  Berk* 
fhire,  with  a  crofs  of  the  Chinefe,  hat  been  founds ^p(^ 
fitable  fort,  as  being  capable  of  feeding  to  a  confidertble 
weight  with  a  moderate  proportion  of  food,  and  in  a  ikirt 
time. 

It  has  been  well  remarked  by  the  author  of  the  Geo^ 
Treatife  on  Cattle,  that  nothing  can  be  more  groondkij 
than  the  common  afiertion,  that  there  is  no  fucn  thing  tf 
breed  in  pigs,  the  only  meaning  of  which  i$,  he  tliinbi 
that  the  afTertors  have  not  taken  the  pains  to  feek  it  1^ 
number  of  regular  breeding  counties  of  this  article  of  fto« 
is  confiderable,  and  the  peculiar  charaderiflics  of  fom)  a 
each  variety,  as  diilin£ily  marked  as  in  any  other  dais  of 
animals.  That  there  are  numberlefs  intermixtures,  that  n- 
dical  changes  are  introduced  in  the  courfe  of  time,  even  a 
thofe  diftnds  moft  prejudiced  in  favour  of  their  own  peca* 
liar  variety,  and  that  in  many  counties,  where  a  few  a^ 
are  bred  for  home  ufe,  they  have  no  fettled  breed,  is  a  coo- 
mon  cafe  with  every  other  fpecies  of  cattle-ftock  acd  »v 
mals.  There  can,'  however,  be  no  doubt,  but  that  tk 
difiPerence  of  breed  in  this  fort  of  hve-flock,  is  as  obwH 
as  in  that  of  mofl  other  kinds  ;  and  that  in  order  to  ^ 
good  pigs,  it  is  neceflary  to  be  attentive  to  the  breeds, « 
m  the  other  forts  of  domeflic  animals.  Aod  it  maj^ 
noticed,  that  in  the  breeding  and  croffing  the  different  itftJ 
with  the  view  of  improvement,  much  care  is  reqrfR  ^^ 
adapt  them  to  the  nature  of  the  different  objeAs  aiffled2l. 
on  the  principles  that  have  been  laid  down  in  conBdenKf 
the  nature  of  breeding  animals  for  the  purpofe  of  tbefafl'H 
in  order  to  have  them  to  the  greateit  advantage.  S« 
Brkbdiko,  and  LiVB-^/o^i. 

Therefore  whatever  the  breed,  or  fort  of  fwine  it  may  W 
that  is  employed  in  the  raifing  of  the  ftock,  the  moft  p^' 

fe&  and  beft  formed  male  and  female  animals  of  thelajne^ 
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ether  proper  kind  fhould  be  feleded  for  the  pnrpofe.  And 
in  providing  hogs  or  fwine  for  the  purpofe  of  breeding,  they 
fhould  conftantly  be  well  fed,  and  taken  care  of,  as  by  being 
ftinted  in  their  food  and  negle6led,  their  growth  and  healthy 
condition  are  confiderably  affefled. 

By  fome  it  has  been  obferved,  that  in  cafes  where  there 
is  a  certain  vent  for  the  ftock  produced,  the  breeder  will  be 
well  repaid  for  grrowing  and  purchafing  food  in  this  view. 
And  that  breeding,  in  proportion  to  the  greater  trouble  and 
rifle,  is  more  profitable  than  purchafing  the  llores.  Further, 
that  if  it  be  intended  to  breed  for  fale,  in  a  itore  ftate,  it  is 
of  the  more  confequence  to  procure  a  regular  and  well- 
(haped  breed  $  as  fuch  will  always  meet  a  preference  in  the 
fair  or  market,  efpecially  if  they  are  to  be  driven  to  the 
fouthern  diflrids.  The  Jiature  and  fize  of  the  breed  fhould 
depend  upon  the  abundance  or  fcarcity  of  food.  In  the 
former  cafe,  the  large  breeds  are  faid  by  Mr.  Knight  to  be 
the  moft  profitable,  from  the  circumflance  of  the  difference 
in  the  proportions  between  the  living  and  the  dead  profitable 
weighty  being  the  leaft  in  the  largefi  breeds. 

.  It  has  likewife  been  fuggeited,  that  the  beft  ftock  may 
be  expeded  from  the  boar  at  his  full  growth,  but  not  more 
than  from  three  to  five  years  old.  And  that  no  fows 
fhould  be  kept  open  for  breeding,  unlefs  they  have  large 
capacious  bellies.  Being  well  fed  from  the  teat,  the  fow 
will  procreate  at  feven  months ;  and  if  (he  be  of  the  kind  in 
which  the  flrong  tendency  to  fat  increafes  the  rifk  of  bring- 
ing forth,  probably  the  luffiering  her  to  breed  as  early  and 
as  quickly  as  pofiible  may  contribute  to  amend  the  defeat. 
It  16  alfo  hinted,  that  if  a  fow  of  this  defcription  would 
admit  the  boar  the  third,  or  within  a  few  days  after-  pig- 
ging, impofing  upon  her  the  fevere  tafk  of  conftant  breeding 
and  fuckling,  would  doubtlefs  keep  her  fufficisfntly  lean  and 
roomy  for  the  produdion  of  a  good  litter.  It  is  probable, 
however,  that  the  quality  and  fize  of  the  pigs  would  fuffer. 
But  fome  fuppofe  it  better  to  defer  the  fow's  taking  the 
boar  till  ten  or  twelve  months  old,  as  (he  becomes  more 
flrong,  and  affords  better  litters  of  pigs ;  and  that  the  boar 
(hould  always  be  a  year  old  or  more  before  he  be  put  to  the 
fowsy  as  by  this  delay  he  attains  a  better  growth,  and  is 
more  -vigorous. 

It  may  be  remarked  in  refpefi  to  the  period  of  being 
with  young,  that  in  the  fow  it  is  about  four  months  ;  ana 
the  ul  ual  produce  is  from  about  eight  to  ten  or  twelve  pigs 
in  the  large,  but  more  in  the  fmaller  breeds,  which  in  gene- 
ral bring  the  greateft  number,  and  the  moft  early. 

General  Management  and  Stare-feeding* — In  the  ordinary 
management  of  fwine,  fows,  after  they  have  had  two  or  . 
three  litters,  may  be  killed  ;  but  no  breeder  fhould  part  with 
one*  whilft  (he  continues  to  bring  large  litters,  and  to  rear 
them  with  fafety,  although  caftom  often  induces  the  fiaurmer 
to  kill  fuch  fows,  and  to  fubffitute  others  of  not  perhaps  half 
the  value  in  their  pbces.  In  cafes  where  fwine  are  made  an 
object  to  the  farmer,  great  care  (hould  be  taken  to  have  a 
^ood  boar  conftantly  akng  with  the  fows,  in  order  that  a 
proper  fucceflion  of  youncr  pigs  may  be  produced.  And  by 
this  means  the  fows  are  likewiTe  made  to  take  the  boar  more 
expeditioufly. 

Farther,  it  has  been  obferved  by  a  late  writer,  that  as 
there  is  g^at  difficulty  and  expence  attending  the  rearing 
of  young  pigs  in  cold  leafons,  the  farmer  fhouM  contrive  as 
much  as  poSible  to  have  his  litters  early  in  the  fpring  and 
autumn  feafons,  as  about  the  end  of  March  or  beginning  of 
April,  and  the  latter  end  of  July,  Augruft,  or  beginning  of 
the  following  month;  as  at  thefe  periods  much  lefs lofs 
will  be  fuftained  in  the  death  of  the  pigs,  and  lefs  expence 
be  iacuxred  in  food.    The  litters  which  are  pigged  in  Juncy 


or  the  early  part  of  the  following  monthf  fhould  always  be 
reared,  as  bemg  highly  profitable  and  advantageous,  ml  it 
is  feldom  advi&ble  to  keep  the  late  autumn  Uttdrs*  as  tho 
cold  in  the  winter  is  almoft  fure  to  defboy  many  of  them» 
and  caufe  much  lofs  thereby.  With  a  late  litter,  it  Biay» 
however,  fometimes  be  beneficial  to  fuffer  them  to 
fuckle  and  feed  with  the  fow,  the  keep  being  of  the  mofk 
forcing  kind,  during  three  or  four  months,  from  which 
management  the.moft  delicate  pork  might  be  provided  at  a 
fcarce  ieafon. 

In  all  cafes,  however,  great  care  fhould  be  taken  that  the 
fows,  as  they  advance  in  their  pregnancy,  be  lodged  fepa- 
rately,  lelt  their  bellies  be  hurt  by  others  lying  upon  them  | 
and  it  is  of  (till  more  confequence,  that  no  other  fwine  be 
vrithin  reach  of  them  at  the  time  of  bringing  forth,  fince  in 
that  cafe  the  pigs  would  moft  probably  be  obvoured  as  thev 
fall.  The  fows  fhould  alfo  be  attended  in  pigging  with 
much  care  in  order  to  preferve  the  pigs ;  and  it  may  be 
neceffary  fometimes  during  three  or  four  days  afterwards* 
Such  fows  as  have  the  unnatural  propenfity  of  devouring 
their  young,  fhould  be  well  fecured  at  the  time,  and  be  diU 
pofed  of  as  foon  as  poffible,  as  they  never  do  any  good  in 
keeping  as  breeders.  It  is  found  that  dry,  warm,  and  com- 
fortable lodging  is  of  almoft  as  much  importance  as  that  of 
food  ;  in  this  fyftem  of  management,  the  fows  and  pigs  not 
being  turned  abroad  by  any  me2ms  in  bad  weather.  The 
pigs  may  be  weaned  in  about  eight  weeks,  after  which  the 
fows  may  be  (hut  up,  feeding  them  well,  and  on  the  return 
of  their  milk,  they  will  moftly  exprefs  very  plainly  their 
defire  of  taking  the  boar.  The  fows  require  to  be  fed  in  an 
extraordinary  manner  while  thev  are  nurfing,  particularly  if 
they  have  a  number  of  pigs  to  fupport. 

And  in  the  pig  fyftem  it  is  alfo  of  m^ch  confequencet 
both  in  refpe^  to  economy  in  the  labour  of  their  attendance, 
and  the  raifing  a  large  proportion  of  manure,  as  well  as  the 
advantage  of  the  hogs,  to  have  regular  and  convenient  pig- 
geries upon  an  exteniive  fcale,  containing  feparate  apart- 
ments for  every  defcription,  with  offices  tor  boiling,  ibeam- 
ing  the  food,  and  ftowage,  and  cifterns  to  contain  wafh  for 
the  animals.     See  HoG-f /y* 

Alfo  in  the  management  of  thefe  animals,  it  is  of  great 
utility  and  advantage  to  keep  the  different  forts  feparate  and 
di(lin6t  from  each  other,  as  the  fows  in  pig,  thofe  with  piffs^ 
and  the  ftores  according  to  their  ages  ;  as  it  is  only  in  this 
way  that  they  can  be  kept  to  the  moft  profit  and  ad* 
vantage. 

It  may  be  obferved  in  regard  to  the  food  of  this  fort  of 
farm-flock,  that. as  the  bree£ng  of  pigs  is  a  bufinefs  that 
affords  the  farmer  a  confiderable  pront  and  advantage  in 
various  views*  it  is  of  effential  importance  that  he  be  pro- 
vided with  fuitable  kinds  of  food  in  abundance  for  the  fup- 
port of  the  numerous  fows  that  it  will  be  necefliury  for  him 
to  keep,  and  the  great  number  of  pigs  that  muft  be  raifed. 
Upon  this  being  properly  and  effe^iually  done,  his  fuccefs 
and  advantage  will  in  a  great  meafure  depend.  The  cropa 
capable  of  being  cultivated  with  the  moft  benefit  in  this  in* 
tention,  are  beans,  peas,  barley,  buck-wheat,  potatoes,  car. 
rots,  parfnips,  Swedifh  tumip<,  cabbages,  lettuces,  clover, 
lucem,  chicory,  &c.  The  proportions  in  which  thefe 
crops  fhould  be  grown  for  this  purpofe  muft  vary  according 
to  circumftances ;  as  the  kind  of  hogs,  their  extent,  and  the 
manner  of  difpofing  of  them  ;  but  whatever  number  may  be 
kept,  an  equal  proportion  of  root  crops,  and  thofe  of  the 
grafs  kind,  will  be  requifite,  with  about  half  as  muck  of 
thofe  of  the  farinaceous  or  grain  kind,  as  thofe  of  the  root 
fort ;  and  a  quantity  of  the  luxuriant  vegetable  kind*  fully 
m  proportion  to  the  number  of  hogs  that  axe  to  be  fed  on 
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fuch  fortt  of  food.    And  that  in  the  fupplying  of  the  ho^ 
with  food,  a  diftinftion  is  to  be  made  according  to  the  dif- 
ferent kinds,  in  order  that  the  mod  may  be  made  of  the  food. 
The  fows  confiderably  advanced  in  pig,  and  thofe  with  pigs, 
fliould  be  fed  in  a  better  manner  than  the  ftore  pigs.     The 
former  (hould  be  fupplied  with  good  wafli  twice  or  oftener 
in  the  day,  and  have  a  fufficient  allowance  of  cabbages,  po- 
tatoes, carrots,  or  other  fimilar  vegetables,  fo  as  to  keep 
them  in  good  condition  ;  whicli  is  (hewn  by  the  glofs  of 
their  coats.     The  fows  with  pigs  (hould  be  kept  with  the 
Ktters  in  feparate  flies,  and  be  ftill  better  fed  than  thofe  in 
pig.     Where  dairying  is  pra^lifed,  the  wa(h  of  that  kind 
which  has  been  preferfed  for  the  purpofe,  while  the  dairy- 
ing was  at  the  height,  in  brick  ciilerns,  conftruAed  for 
receiving  it  from  the  dairy,  muit  be  given  them,  with  food 
of  the  root  kind,  fuch  as  carrots,  parfnips,  potatoes,  and 
cabbages,  in  as  large  proportions  as  they  will  con  fume  them, 
in  order  that  the  pigs  may  be  properly  fupported  and  kept 
in  condition.     But  where  the  budnefs  of  dairying  is  not 
carried  on  fo  as  to  provide  wafh  of  that  fort,  meal  of  fome 
kind  or  other  muft,  Mr.  Young  thinks,  be  had  recourfe  to 
for  the  making  of  wa(h,  by  mixing  it  with  water,  which,  in 
the  fummer  feafon,  will  be  fufficient  for  their  fupport ;  and 
in  winter  it  muft  be  blended  with  the  different  forts  of  roots 
prepared  by  boiling,  or,  when  for  the  young  pigs,  with  oats 
and  pea-foup.      With  this  foup    and   dairy-wa(h,  where 
proper  attention  is  beftowed,  young  pigs  may,  he  conceives, 
be  weaned  and  reared  in  the  winter  feafon  even  with  profit 
and  fuccefs.     The  pea-foup  is  an  admirable  article  when 
given  in  this  intention  ;  it  is  prepared  by  boiling  fix  pecks 
of  peas  in  about  fixty  gallons  of  water,  till  they  are  well 
broken  down  and  diflufed  in  the  fluid ;  it  is  then  put  into  a 
tub  or  ciftem  for  ufe.     When  dry  food  is  given  in  combina- 
tion with  thiA,  or  of  itfelf,  he  advifes  oats,  as  being  much 
better  than  any  other  fort  of  grain  for  young  pigs,  barley 
not  anfwering  nearly   fo  well  in  this   application.     Oats 
coarfely  ground  have  been  found  very  ufeful  for  young  hogs, 
both  in  the  form  of  wafh  with  water,  and  when  made  of  a 
fomewhat  thicker  confiftence.     But  in  cafes  where  the  fows 
and  pigs  can  be  fupported  with  dairy-wafh  and  roots,  as 
above,  there  will  be  a  confiderable  faving  made,  by  avoiding 
the  ufe  of  the  expenfive  articles  of  barley-meal,  peafe,  or 
bran  and  pollard.     The-  farmers  (hould  however,  as  cau- 
tioufly  as  poflible,  avoid  having  recourfe  to  fuch  fubflances 
in  thefe  circumftancee,  as  being  unprofitable.     Indeed  Mr. 
Donaldfon  remarks,  that  in  the  ufual  mode,  the  pigs  reared 
by  the  farmer  are  fed,   for  fome  weeks  after   they   are 
weaned,  on  whey  or  butter-milk,  or    on  bran  or  barley- 
meal  mixed  with  water.     They  are  afterwards  maintained 
on  other  food,  as  potatoes,  carrots,  the  refufe  of  the  garden, 
kitchen,  fcuUery,  &c.  together  with  fuch  additions  as  they 
can  pick  up  in  the  farm-yard.     Sometimes  they  are  fent 
into  the  fields  at  the  clofe  of  harveft,  where  they  make  a 
fiomfortable  Hving  for  feveral  weeks  on  the  gleanings  of  the 
ccop  $  at  other  times,  when  the  farmis  fituated  in  the  neigh- 
bourhood of  woods  or  forefls,  they  are  fent  thither  to  pick 
up  the  beech-maft  and  acorns  in  the  fall  of  the  year.     And 
that  when  they  are  arrived  at  a  proper  age  for  fattening, 
they  are  either  put  into  fties  fitted  up  for  the  purpofe,  or 
fold  to  dillillers,  ftarch-makers,  dairy-men,  or  cottagers. 
And  he  adds,  that  fwine  are  fold  to  the  butcher  at  different 
affes,  and  under  different  names ;  as  pigs,  when  a  few  weeks 
Old ;  as  porkers,  at  the  age  of  five  or  fix  months ;  and  as  full 
grown  hogs,  at  from  eighteen  months  to  two  years  old.     The 
young  pigs  are  commonly  roafted  whole ;  the  porkers  are 
ufed  as  frefh  or  pickled  pork ;  and  the  full-grown  hogs  are 

hf  the  moii  part  convened  into  ham  ana  bappn,    The 


demand  for  porkers,  which  for  London  in  particolsr  is  \nerf 
great,  and  which  continues  almoft  throughout  the  year,  ii 
chiefly  fupplied  firom  the  dairies  within  reach  of  that  metro- 
polis.    From  the  time  they  are  weaned,  they  are  kept  cod- 
ftantlr  on   whey,   or  fkimmed  or  butter-milk,  with  fre- 
quently an  addition  of  peafe  or  beans,  or  birley-meaL 
Such  good  keeping  not  only  makes  them  increafe  rapidly  in 
fize,  but  renders  them  fit  for  the  butcher  at  an  early  age, 
which  is  a  point  of  fome  importance.     It  is  alfo  a  matter  of 
importance  in  the  management  of  fows  and  pigs,  to  keep 
them  conftantly  well  littered  down  with  clean  ftraw,  or  feme 
other  fimilar  article,  as  by  this  means  they  are  kept  per- 
fedly  clean  and  healthy,  and  at  the  fame  time  a  large  quao- 
tity  of  manure  will  be  raifed.     And  it  is  obvious,  that  where 
the  practice  of  cultivating  crops  of  various  kinds  purpofely 
for  the  food  and  fupport  of  fwine  prevails,  the  fows  ind 
ftore  pigs  will  of  courfe  be  fupported  during  the  winter 
feafon,  as  from  the  beginning  of  November  to  the  middle  er 
latter  end  of  May,  by  the  various  roots,  as  abofe,  that  haie 
been  ftored  in  this  intention,  in  combination  with  the  pre- 
ferved  dairy-wafh,  and  other  articles.     Befides,  it  it  advifed 
by  Mr.  Youne,  that  at  the  latter  of  the  above  periodi,  the 
whole  of  the  hogs  in  the  yard  fhould  be  looked  orer  isd 
forted ;  fuch  as  have  attained  half  or  more  of  their  growth 
being  drawn  and  turned  upon  the  clover,  lucem,  or  chicory 
crops,  where  they  (hould  be  kept  till  towards  the  latter  end  of 
September,  the  fences  being  kept  in  perfe^ly  good  order,  and 
proper  ponds  and  other  places  provided  for  the  hogs  todriok 
at.     Under  this  management  they  are  found,  he  fays,  to 
grow  rapidly,  the  food  in  general  agreeing  well  with  them, 
and  they  are  then  taken  up  in  excellent  condition  for  hebg 
fattened.     In  this  fyftem,  the  material  difference  from  the 
former  mode  1^  he  fays,  in  fele€ling  the  fufEciently  grovn 
hogs  from  the  fows  that  have  pirs,  and  the  weaned  pigii 
and  only  leaving  the  latter  to  be  fed  with  the  dairy  or  otfcr 
wafh,  with  fuitable  green  food,  fuch  as  lettuces,  cabbages, 
tares,  &c.  by  which  a  much  larger  ftock  of  breedinr  bo{i 
may  be  kept.     The  tares  and  cabbages  may  be  ufed  tor  the 
fows  that  have  fpring  litters,  and  the  lettuces  for  thofe  thtt 
have  autumn  litters.     It  is  obferved,  that  thefe  plants  ait  of 
mat  ufe  for  fows  and  pigs,  promoting  the  increafe  of  miik 
m  a  great  deme;   affording   great  ailiftance  where  the 
dairies  are  fmall;  and  in  all  cafes  tending  to  prevent  the  coa- 
fumption  of  grain,  which  is  of  great  importance  in  ho{[ 
managrement.     From  the  fweet  juicy  quality  of  the  lettiKe, 
the  hogs  are  not  only  extremely  fond  of  it,  but  it  becoffiei 
highly  nutritious.     In  this  way,  the  fwine  may  be  well  (up- 
ported  and  carried  forward   till  the  ftubbles  are  dearedf 
when  they  may  be  turned  upon  them,  and  thus  the  whok 
year  be  provided  for,  in  thefe  different   ways,  with  the 
greateft  economy  and  profit. 

The  Swedifh  turnip  and  the  feed  of  the  fan-flower  miy 
alfo  be  ufed  in  this  way,  it  is  faid,  with  great  benefit. 

Farther,  it  has  however  been  flated  by  fome,  that  al- 
though this  fyftem  of  management  be  advantageous,  that  of 
foiling  the  hogs  in  the  yards  with  green  food  is,  notwith- 
ftandmg  the  increafed  expence  of  it,  and  the  unavoidabkwafte 
of  a  certain  portion  of  the  food,  highly  preferable,  on  accouflt 
of  the  vaft  ftore  of  manure  that  may  be  raifed.  It  caDBOt, 
however,  be  attempted  with  propriety,  unlefs  the  hraa 
be  provided  with  abundance  of  fome  fort  or  other  of  mlt^ 
rials  for  the  purpofe  of  litter,  and  fubftances  of  the  peaty  or 
earthy  kinds,  for  the  purpofe  of  covering  the  floors  of  the 
hog-yards,  in  order  to  abforb  and  prevent  the  wafte  of  any 
portion  of  the  liquid  matters  that  may  fall  upon  them.  1° 
this  nsethod,  clover,  chicory,  tares,  and  lucem,  are  the  kifl^ 
of  food  that  are  moft  commonly  employed  j  but  there  aie 
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othera  that  mty  be  brought  to  their  affiftance  when  necef- 
fary,  efpecially  on  the  (Irooger  forts  of  hnd,  fuch  as  beans 
eaten  green,  which  afford  a  large  quantity  of  food  in  pro- 
portion to  the  land  they  occupy,  the  whole  Items  being  con- 
fumed  ;  and  cabbapes  may  likewife  be  had  recourfe  to  for 
the  fummeras  well  as  winter  food  of  thefe  animals.  Mr. 
Young  advifes,  that  the  yards  of  the  hog-fties  fliould  have 
gates  fufficiently  hroe  for  bringing  in  carts  loaded  with  the 
different  articles  of  both  food,  floors,  and  litters,  as  well  as 
for  removing  the  manure  that  is  made  in  them.  In  this  fyf- 
tem  of  practice,  inftead  of  a  few  fows  only  being  kept,  as 
was  ufual  in  combination  with  the  dairy  fyilem,  great 
numbers  may  be  maintained,  and  a  great  many  young  pigs 
be  raifed.  fiut  in  order  to  derive  the  greateft  advantage 
from  it,  the  above  vrriter  thinks  it  ihould  as  much  as  poffible 
be  fo  contrived  that  the  fows  only  pig  twice  in  the  year,  as 
has  been  mentioned  above  ;  as  by  this  means  there  will 
never  be  a  long  and  ezpenfive  feafon  for  rearing  the  pigs 
before  they  are  put  to  the  ftaple  food  of  clover  or  pota- 
toes, Sec.  But  this  circumftance  is  much  removed  by  the 
provifion  of  crops  raifed  ezprefsly  for  fwine. 

Alfo  the  ufe  of  hay-tea  w  the  ftore-feeding  of  hogs  has 
been  attempted  by  Mr.  Saunders  of  Stroud,  Gloucefter- 
fiiire,  with  much  luccefs.  He  was  led  to  the  ufe  of  this 
liquid,  from  confidering  its  effects  in  weanin?  of  calves.  In 
his  experiments,  as  ftated  in  the  Agricultursd  Magazine,  the 
forts  of  hay  made  ufe  of  were  clover,  fainfoin,  and  lucem ; 
and  he  thickened  the  tea  or  wafh,  indifcriminately,  with 
either  grains,  or  bran,  or  pollard,  or  any  kind  of  meal,  or 
boiled  cabbages,  or  boiled  potatoes  (carrots,  though  ex- 
cellent, he  had  none) ;  fometimes  adding  two  or  more  of 
thefe  articles,  as  bis  ftock  of  either  moft  enabled  him.  And 
he  had  the  great  fatisfa£iion  to  find,  that  he  made  a  fingle 
fack  of  boiled  potatoes,  when  mixed  with  wa(h,  and  with- 
out anv  other  ingredient,  go  as  far  as  four  or  five  facks 
(though  boiled),  when  he  gave  them  to  the  pigrs  alone ;  and 
the  expence  of  the  wafti,  thickened  with  potatoes,  is  con- 
iiderably  lower  than  potatoes  alone.  With  the  view  of 
(hewing  the  pradicability  of  profecuting  the  plan  indivi- 
dually  upon  a  larger  fcale,  he  gradually  increafed  his  ftock 
to  upwards  of  four  hundred ;  and  in  the  courfe  of  his  ex- 
periments he  ufed  nearly  fifteen  hundred  hogfheads  of  the 
wafli,  confuming,  when  his  ftock  was  at  its  higheft,  about 
five  hogfheads  daily.  And  incredible  as  it  may  appear,  he 
maintained  them,  coUedively,  at  the  very  low  rate  of  one' 
penny  a-head  fer  day;  and  in  excellent  ftore  order,  and 
many  of  them  fit  for  the  butcher.  It  deferves  particular 
attention,  he  fays,  that  in  a  week  or  fortnight  after  he 
commenced  his  experiments,  the  pigs»  which  he  bad  before 
been  feeding  with  potatoes  alone,  improved  in  their  coats, 
which,  from  looking  coarfe,  affumed  a  glofs,  and  became 
fine  and  (hort ;  a  proof  furely,  it  is  thought,  of  the  great 
nutrition  of  the  food,  and  of  its  perfectly  agreeing  with  the 
pi^s.  Nor  is  it,  fays  he,  lefs  remarkable,  that  this  voracious 
animal,  though  fed  with  this  food  but  twice  a  day  (which 
he  prefers  to  oftener),  would  lie  down  contented  for  the  re- 
mainder, provided  he  was  well  ringed,  and  had  a  warm  and 
dry  place  to  fhelter  himfelf  under.  And  this  he  attributes 
to  the  following  caufes,  befide  the  nutritive  properties  of 
the  waih.  He  found  it  beneficial  to  ftore  the  boiled  potatoes 
in  large  cafks  (in  which  he  conceives  they  would  keep  good 
above  a  twelvemonth),  and  when  they  had  remained  in  them 
fome  time,  freed  from  the  water  that  they  were  boiled  in 
(which  is  cqnfidered  noxious),  they  not  only  went  farther, 
but  they  generated  a  fpirit ;  and  the  wafh  being  alfo,  as  he 
apprehends,  of  confiderable  ftrength,  they  difpofed  the  ani- 
SBal  to  betake  himfelf  to  reft>  from  their  foporific  and  in- 
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toxicating  qualities  ;  a  circumftance  evidently  conducive  to 
his  quicker  growth.  Nor  can  an  objedion  be  raifed,  it  is 
fuppofed;  to  this  food,  when  applied  to  the  flefh  of  the  ani- 
mal. So  far  from  poffeffing  any  pernicious  quality,  it  com- 
municates, perhaps,  a  richer  and  more  delicate  flavour  to 
the  pork  and  bacon  than  they  receive  when  fed  after  the 
common  mode  $  and  the  butchers  and  others  not  only  ea« 
gerly  purchafed  his  pigs,  but  commonly  remarked  that  they 
rapidly  improved  when  put  up  to  fatten.  And  hence,  fays 
he,  arifes  another  moft  important  confideration.  He  is  con- 
fident he  could  make  one  lack  of  meal,  of  whatever  de- 
fcription,  go  as  far  as  two  facks  in  the  common  mode  of 
fattening.  For,  by  gradually  thickening  the  wafli  with 
meal,  it  forms,  he  thinxs,  the  beft  introduaion  to  the  higher 
and  laft  ftages  of  fattening,  both  for  pork  and  bacon :  in- 
deed that  method  fliould  be  followed  throughout  the  pro- 
cefs,  ufing  the  wafti  inftead  of  water.  The  increafed  quan- 
tity of  a  cheap  and  highly  nutritious  food,  thus  adminif- 
tered,  will  fatisfy  the  voracious  habits  of  this  animal,  and 
yield,  he  fays,  the  greateft  profit ;  and  this  alone  would 
caufe  an  immenfe  annual  faring  of  corn,  which  would  tend 
to  enfure  plenty  and  cheapnefs;  the  grand  defiderata  in 
all  experiments.  For  the  price  of*  a  commodity,  in  a 
great  degree,  depends  on  tKe  relative  quantity  produced, 
and  the  regular  confumption ;  to  leifen  the  confumption, 
therefore,  diminiflies  the  demand,  and  has  the  fame  effedt 
as  increafing  the  fupply,  which  muft  neoeffarily  cheapen 
the  article. 

He  obferves  further,  that  clover,  or  fainfoin  hay,  at 
4/.  13/.  4i/.  pfr  ton,  is  4/.  tJ.  par  hundred,  and  one  half- 
penny p€r  pound ;  and  that  twenty  pounds  of  either,  well 
boiled,  wiU  make,  with  the  addition  of  the  incorporating 
ingredients,  fufficient  wafli  or  food  to  maintain  throughout 
the  day  fifty  ftore  pigs,  from  three  months  old  to  an  in- 
definite age  upward* 

It  is  remarked  that  carrots,  either  raw  or  boiled,  are  ex- 
cellent ;  and  thefe,  with  oatmeal  and  grains,  would  make  a 
cheap  and  good  addition.  And  that  tne  hay,  when  put  into 
the  furnace  to  boil,  fliould  be  inclofed  in  a  net,  or  a  baflcet 
with  a  lid  to  it,  or  in  a  tin-kettle  and  cover,  filled  with  large 
holes,  and  the  potatoes  (or  carrots,  &c.)  fliould  be  fteamed 
over  the  hay-tea,  whilft  eently  boiling  or  fimmering.  This 
may  eafily  be  done,  by  ntting  to  the  furnace  a  veii'eU  hav- 
ing a  number  of  holes  of  the  fize  of  a  common  auger  bored 
through  the  bottom  of  it,  fo  as  to  allow  the  fteam  to  pafs 
through  the  potatoes  with  which  the  vefl*el  is  filled ;  and 
having  a  little  moift  clay,  or  a  wet  flanne!  or  cloth  put  cir- 
cularly round  the  bottom,  where  it  refts  on  the  mouth  of 
the  furnace,  fo  as  to  fecure  the  fteam  from  efcaping.  By 
this  mode  of  fteaming  the  potatoes,  a  confiderable  faving 
will  be  made  in  the  article  of  coal.  The  potatoes  fliould 
be  but  flightly  fteamed  or  Boiled,  and  not  reduced  to  a  pulp, 
and  whilft  hot,  fliould  be  trod  or  rammed  in  caflcs  for  future 
ufe.  The  hay,  after  boihng,  may  be  dried,  and  perhaps 
offered  to  ftore  cattle ;  or  elfe  thrown  to  the  pigs  as  litter, 
or,  to  add  to  the  dung-heap.  The  wafli  fliould  1^  carefully 
given  to  the  pigs  in  a  lukewarm  ftate,  and  if  meal  or  pollard 
be  added,  it  fliould  be  thrown  into  the  tub  or  cooler  imme- 
diately after  boiling  the  wafli,  and  well  mixed  together ; 
but  fteaming  the  meal  or  pollard,  and  even  the  firrains,  mieht 
be  a  further  improvement.  The  water,  where  there  is  a  tuf. 
ficient  fall,  may  be  led  into  the  furnace,  without  any  trouble 
whatever,  by  means  of  a  leaden  pipe  ;  or  may  be  conveyed 
into  the  furnace  by  a  fpout  from  the  pump ;  and  the  tea 
may  be  drawn  off  through  a  cock  into  a  cooler,  which 
fliould  be  placed  by  the  fide  of  the  fiimace.  To  convey 
the  wafli  to  the  pigs,  he  ufed  ao  open  barrel  or  hogfliea^ 
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fafpended  npM  a  pair  of  fiiafti,  with  wheels  to  it,  and  drawn 

by  a  fingk  norfe. 

Bnt  it  is  added»  that  in  thefe  eftimates  of  the  expence  of 
maintaining  the  pigs,  it  (hould  be  obferved,  that  he  has 
taken  no  credit  for  the  article  of  manure ;  and  thus  his  pigs 
will  make  the  farmer  a  prefent  of  their  dung»  as  wdl  as  pay 
him  a  good  price  for  their  keep.  Fifty  ftrong  ftores,  with 
a  fufikient  onantity  of  ftubble  (which  is  frequentlj  ploughed 
into  the  land)»  or  carpenters'  (haTings  and  faw-dun*  or  virgin 
earthy  or  fand^  efpecially  fea-fand  (where  obuinable),  laid 
down  in  the  yard,  will  make,  he  fays,  in  the  courfe  of  the 
year,  from  two  to  three  hundred  waggon-loads  of  excellent 
manure :  the  fea^fand  will  add  faline  particles  to  the  manure, 
and  check  eraporadon.  And  he  thinks  it  neceffary  to  re- 
mark, as  a  moft  faTourable  circumitance,  that  the  hay-tea 
binds  the  dung  of  fwine,  and  renders  it  hard  and  black,  like 
iheep's  dung ;  and  if  it  does  not  produce  this  effe^,  it  mutt 
affuredly  be  either  bad  in  quality,  or  not  properly  boiled, 
or  not  rendered  fufficieatly  ftrong;  all  which  particulars 
ihould  be  moft  carefully  attended  to ;  and  the  ftate  of  the 
dung  is  an  admirable  guide  to  go  by.  The  hay  fhould  al« 
ways  be  of  an  excellent  quality  ;  and  that  which  heated  beft, 
and  contains  moft  of  the  faccharine  juices,  (hould  have  the 
preference.  Bad  hay  is  certain  deftruftion  to  the  pigs. 
Clover  ftands  firft,  next  fainfoin,  and  laftlv  meadow  hay. 
Indeed,  moft  of  his  experiments  were  made,  he  fays,  (though 
not  by  choice,)  with  meadow  hay. 

However,  on  the  former  of  the  above  plans  of  keeping 
fwine,  the  fales  for  lean  hogs  (hould,  Mr.  Young  ebferves, 
annnsdly  take  place  in  Odober,  the  litters  of  April  being 
then  difpofed  of  as  ftores,  and  thofe  of  Auguft  kept  till  the 
fame  period  in  the  following  year,  in  order  to  be  fold  as 
baconers,  when  none  are  fattened  on  the  farm. 

And  in  regard  to  the  expence  of  keeping  all  forts  of 
ftore-fwine,  it  muft  obvioufl^r  vary  cenfiderably,  according 
to  the  convenience  of  procuring  tneir  food,  and  the  excel- 
lence of  the  management  that  is  purfued.  In  fuckling  fows, 
it  has  been  eiiimated  upon  the  average  at  from  eighteen- 
pence  to  three  (hillings  the  week ;  and  while  in  pig,  from  one 
(hilling  to  eirhteen-pence ;  weaned  pigs,  at  firft,  from  one 
Ihillin?  and  uxpence  to  two  (hilUngs  and  fixpence^Afr  head ; 
and  afterwards,  till  they  are  become  fully  grown,  at  from 
one  to  two  (hillings  each  in  the  week.  Calculations  of  this 
fort  are,  however,  liable  to  much  error,  or  differ  greatly 
under  diifesent  circumftances. 

Fanemng.'--lt  may  be  noticed,  in  refped  to  the  pra6Uce 
of  fattening  of  hogs,  that  it  is  a  bufinefs  ufually  performed 
at  two  different  times  of  the  year,  as  in  Ofiober,  and  Fe- 
bruary or  March :  the  former  is,  however,  the  moft  princi- 
pal period.  In  this  fyftem,  various  fubftances  have  been  re- 
commended $  but  thofe  moft  conunonly  employed  are  fome 
fort  of  farinaceous  material,  with  (kimmed  miUc,  and  dairy 
or  other  kinds  of  wafh.  For  the  fmaller  forts  of  fattening 
hogs,  coarfely  ground  oats  mixed  with  thefe  wafhes  are  ex- 
cellent. Barley-meal  and  pollard  are  likewife  frequently 
made  ufe  of  for  the  purpofe,  with  much  fuccefs.  The 
meals  of  peafe  and  beans,  when  given  in  fufficient  propor- 
tions for  the  purpofe  of  fattening,  are  apt  to  heat  them  too 
much,  and  produce  a  difficulty  of  breathing ;  but  for  the 
large  or  full-grown  hors,  pea-meal,  or  peas  unground,  are 
probably  the  oeft  material  that  can  be  made  ufe  of.  A  por- 
tion of  bean-meal,  or  whole  beans,  may  likewife  be  given 
occaiionally  with  advantage,  as  both  thefe  articles  contain  a 
much  larger  proportion  of  nutritious  nutter  in  the  fame 
bulk,  ^  according  to  Darwin,  than  any  other  fort  of  grain, 
and  are  more  lafting  in  their  effeds  on  the  fyftem,  from 
their  undergoing  the  procefs  of  digeftion  more  flowly,  per- 


haps on  account  of  their  containing  a  larger  proportion  ot 
oil  in  their  compofition.  Malted  barley  given  wbole  bu 
likewife  been  found  highly  beneficial  in  the  fattenmg  of 
hogs,  the  quantity  of  iweet  nutritious  matter  bdng  tbi 
^eatly  augmented,  according  to  Mr.  Bannifter.  Aconi 
m  the  fame  fUte  have  likewife  been  found  to  fatten  hon, 
but  they  cannot  be  depended  on  as  a  food  for  this  m^ 
Potatoes  and  carrots  have  alfo  been  occafionally  tried  in  tk 
fame  application ;  but  as  they  never  anfwer  well  witboot 
being  boiled  and  combined  with  the  meal  of  fome  fort  of 
grain,  it  is  a  much  better  and  more  economical  pradiceto 
convert  them  to  the  purpofe  of  ftore-feeding,  and  depnd 
upon  farinaceous  fubftances  for  fattening  the  animak.  It  is 
ftated  by  the  author  of  Modern  Agnriculture,  that  in  Hanp- 
(hire,  Gloucefterfliire,  and  fome  otner  of  the  foreft  diftridi, 
beech-maft  and  acorns  are  much  ufed,  not  only  at  food  (or 
hogs  while  rearing,  but  alfo  as  a  means  of  fattening  them,  h 
the  former  cafe,  the  hogs  are  driven  into  the  woods,  nd  il- 
lowed  to  forage  for  fubfiftence  for  a  confiderable  part  of  tk 
year,  as  well  as  in  autumn  :  in  the  latter,  thofe  intended  for 
uauehter  in  the  end  of  the  year,  are  brought  homefiDom^ 
forefts  foon  after  the  fall  of  the  acorn  and  beech-nnft  ii 
over;  they  are  then  put  into  fties,  and  their  fattening  is  coo- 
pleted  with  the  fame  fort  of  food,  (a  great  quantitv  of  wbkh 
is  collected  by  the  poor  people,  and  fold  to  the  tvaaik 
the  purpofe,)  with  an  addition  of  peas  or  beans  or  bnl^- 
meal.  But  that  the  dairies  are  the  great  fources  whence tK 
butchers  draw  their  fupplies  of  hogs,  as  well  at  porken. 
Juft,  fays  he,  as  the  dairies  are  employed,  either  in  tk 
making  of  butter,  or  of  cheefe,  fo  whey  mixed  with  baHey 
meal,  or  fkimmed  and  butter-milk,  are  the  chief  forti  of 
food  on  which  the  hogs  on  a  dairy-farm  are  fattened.  Mnf 
are  the  incidental  additions  daily  made  to  the  ftock  of  pn* 
vifions^fet  apart  for  the  fattening  of  hogs ;  in  (hort,cTeryf«t 
of  offid  from  the  dairy,  the  kitchen,  &c.  is  thrown  into  the 
trough ;  but  milk  and  whey,  or  barley-meal,  with  an  il* 
lowance  of  peas  and  beans,  for  a  few  weeks  before  tkyiR 
killed,  conftitute  the  chief  articles  of  food  given  to  fattea* 
ing  hogs  on  all  dairy-farms.  And  it  is  ackled,  that  vtff 
great  numbers  of  hogs  are  annually  fattened  at  the  W^ 
ries  in  the  various  parts  of  the  kingdom.  It  is  flated  in  tie 
Report  of  the  County  of  Surrey,  that  between  nine  and  w 
thoufand  are  fattened  on  the  grains,  wafh,  and  other  ofib 
of  three  diftiUeries  only  in  that  diftri€k.  From  thii  km 
idea  may  be  formed  of  the  total  number  of  hogs  thus » 
nually  made  fit  for  the  butcher.  In  the  firft  flage  of  fat- 
tening, they  are  only  allowed  grains  and  wafh ;  but  forfoflj 
weeks  before  they  are  ready  for  market,  they  arc  pennitw 
daily  a  certain  quantity  of  meal  or  grain :  this  not  oay 
brings  them  fafter  forward,  but  renders  their  flcfh  fimffi 
and  better  adapted  for  curing  as  fait  prorifions,  the  ale  to 
which  it  is  for  the  moft  part  applied.  But  he  thinks,  tint 
perhaps  of  all  the  modes  in  which  hogs  are  fattened,  ti0| 
adopted  at  the  corn-mills  and  ftarch-works  is  the  beft;  si* 
the  food  on  which  the  hogs  are  fattened  (the  refufe  offf^} 
is  freeft  from  any  naufeous  miicture ;  it  is  alfo  more  natn* 
tive  than  any  other  that  is  applied  to  the  fame  ufe.  I^  ^ 
defirable,  it  isfaid,  to  correft  an  error  too  much  bcliefed^ 
the  vulgar,  that  the  malt-diftillers'  pork  is  not  goed,  the 
hogs,  it  is  afferted,  being  kept  in  a  ftate  of  intoxicatiofli 
whereas  the  contrary  is  the  fa& :  it  being  notorious,  tlal 
the  beft  pork  for  fea-voya^  is  that  from  the  nialt-dift31fl| 
(who  always  finifh  them  with  hard  meat) ;  and  it  is  equ^ 
certain,  that  the  beft  bacon  in  the  kingdom  is  oj* 
from  thofe  hogs ;  and  he  would  be  a  bad  workman,  ** 
left  fpirit  enough  in  his  wafh  to  make  his  hogs  ^^^unk.  Jj 
is,  mdeed,  not  probable  that  this  prejudice  mould  be  «^ 


SWINE- 


bmdedf  fioee»  upon  inqoiry,  it  hat  been  found  that  the 
hop  fitted  at  the  diftiUnies  fetch  the  fame  price,  both  at 
the  bacon  merchants  and  Vi6ki]alling-offioe»  as  any  other. 

Into  fome  paxta  of  the  county  of  Effez  a  pradioe  has 
recently  found  hs  waj»  which  was  firft  tried,  it  is  believed, 
bj  Mr«  Pattifon,  of  Maldon,  of.  fotting  Urger  hogs  in 
fq)arate  ftalls,  fo  conftru^ed  that  the  animal  can,  at  his 
pleafure,  conveniently  rife  up  and  lay  down,  but  cannot 
turn  round.  It  is  (aid  that  they  will  thrive  in  this  manner 
fafler  than  in  any  other  way:  they  are  certainly  fed  br 
thefe  means  more  cleanly,  as  they  cannot  get  at  dirt  or  filtn 
of  any  kind ;  the  (tails  they  are  in  are  paved  upon  an  in* 
chned  plane  from  the  head  to  the  tail  of  the  animal,  and 
they  are  cleaned  but  every  day  by  means  of  a  hoe  and 
broom.  Barley-meal  mixed  vrith  wato*  is  the  food ;  and  the 
above  farmer  has  foun;i  the  improvement  fo  great,  that  he 
will  engage  that  a  pig  forward  in  flefli,  weighing  70  lbs.,  fliall 
in  twenty*eight  days  increafe  in  weight  to  i4olbs. ;  the 
gain  of  70  lbs.  live  vreij[ht  may  be  called  45  lbs.  dead, 
which,  at  Sd*  per  pound,  is  jor.,  or  7/.'  6J.  a  week.  This  is 
very  confiderable,  and  affords  fufficient  reafon  for  conceiv- 
ing that  the  method  is  a  real  improvement.  The  quietnefs 
of  thefe  Hies  caufes  them  to  fatten  more  quickly,  as  they 
have  only  to  eat  and  deep.     See  Fta-Ca/e. 

Thefe  are  the  principal  modes  of  fettening  thefe  ufeful 
animals. 

It  naay  be  obferved  in  regard  to  the  quantity  or  weight 
of  pork  produced  by  a  given  quantity  of  peas,  beans,  meal, 
or  other  materials  employed  in  the  fettemng  of  hogs,  that 
it  has  not  been  well  afcertained,  and  it  is  probable  that  a 
great  deal  will  depend  upon  the  fixe,  breed,  and  difpofidon 
to  fatten ;  but,  judging  from  the  vahie  of  the  animak  before 
and  after  they  have  Men  fettened,  it  is  fuppofed  by  Mr. 
Kniffht,  in  a  paper  in  the  fecond  volume  of  Communications 
to  tSe  Board  ot  Agriculture,  that  a  Winchefter  bufliel  of 
the  firft  of  the  above  articles  may  add  about  nine  or  ten 
pciunds  to  the  vreight  of  a  good  hog  of  tvrenty  fcore,  or 
serhaps  (bmcthing  more  upon  a  larger,  and  confiderably 
lefa  upon  one  of  a  fmall  fize.  A  hog,  he  fays,  when  put 
up  to  fetten  in  good  conditbn,  (and  thev  ihould  never  be 
pot  up  in  the  contrary  ftate,)  which  when  fat  vrill  weigh 
twentT  (core,  will  confume  in  the  proportion  of  fix  or  feven 
bofkas  of  peas  or  other  fimilar  materials. 

It  is  faud,  that  the  ph>duce  of  the  native  Devonflue  hog, 
crofled  with  the  Hampfliire  or  Leioefter,  vrill,  if  fed  in  the 
following  manner,  doubk  its  weight  in  about  tvrelve  weeks. 
Beffin  vnth  about  two*thirds  of  boiled  or  fteamed  potatoes, 
and  one-third  of  peafe  and  barley  ground  ib  equal  quantities 
into  meal,  well  nuxed  together.  The  mefs  muft  be  feafoned 
and  enriched  vrith  the  meal,  as  the  appetite  of  the  animal 
may  require ;  and  when  fet,  he  will  be  found  to  have  con- 
fumed  trom  fourteen  to  fixteen  bufliels  of  mund  peafe  and 
barley.  This  breed,  again  crofled  vrith  the  Chinefe,  will 
fatten  in  two-thirda  of  the  time,  when  it  vrill  be  found  to 
have  nearly,  if  not  quite,  doubkd  its  weight  alfo. 

It  is  noticed  too,  that  the  proportion  of  fat  to  lean,  or, 
in  other  words,  ofpork  to  bacon,  in  the  above  breeds,  may 
be  thus  ftated.  The  Devonfhire  country  hog,  when  well 
fed,  will  produce,  for  one  pound  of  pork,  one  pound  and 
a  quarter  of  bacon.  This,  crofled  with  the  Leicefter  or 
Hamolhire  breed,  will  produce,  for  three  quarters  of  a 
pound  of  pork,  one  pound  of  bacon.  This  crofs,-  again 
varied  by  the  Chbefe,  will,  in  two-thirds  of  the  timei  nro- 
^ice,  for  two-thirds  of  a  pound  of  pork,  one  pound  of 
bacon.  The  breed,  therefore,  feems  to  have  much  influence 
in  this  bufinefs. 

And  in  refped  to  the  method  of  giving  the  diSierent  ma* 
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terials  that  are  employed  in  the  fettemng  of  fvrine,  theieam 
different  opinions  entertained ;  fome  contending  that  they 
ihould  be  ufed  as  much  as  poffible  in  a  folid  form,  vrafli,  aa 
drink,  being  occafionally  given ;  while  others  prefer  the  con* 
trary  method,  as  the  moft  beneficial:  as,  in  the  latter 
mode,  there  will  be  lefs  time  taken  up  by  the  hogs  in  feed* 
ing,  and  of  courfe  more  left  for  them  to  fleep  and  reft  in, 
as  well  as  more  economy  in  the  food  and  labour  of  giving  it, 
it  is  probably  the  mod  advifable.  Mr.  Young  fuppofes  the 
moft  profitable  method  of  converting  com  otany  kind  into 
food  for  hogs,  is  to  grind  it  into  meal,  and  mix  this  vrith 
water  in  ciftems,  in  the  proportion  of  five  bufhels  of  meal 
to  one  hundred  grallons  of  water,  ftirring  it  well  feveral  times 
a  day  for  three  weeks  in  cold  weather,  or  for  a  fortnight  in 
a  warmer  feafon,  by  which  it  will  have  fermented  well,  and 
become  acid  ;  till  which  time  it  is  not  ready  to  give.  This 
mixture  muft  always  be  ftirred  immediately  before  feeding, 
and  tvro  or  three  ciftems  (hould  be  kept  tor  fermenting  m 
fucceffion,  that  no  necefiity  may  occur  of  gtring  it  not  duly 
prepared.  The  difference  in  profit  betvreen  finding  in  thit 
manner,  and  firing  the  grain  whole,  or  only  ground,  is  fo- 
great,  that  whoever  tries  it  once,  vrill  not,  he  thinks,  be  apt 
to  change  it  for  the  common  methods.  He  further  ftates, 
that  peaF-foup  is  an  excellent  food  for  hogs,  and  may, 
though  he  has  not  fufficiently  compared  tl^,  equal  the 
above,  efpecially  if  given  in  winter,  milk-warm.  It  is, 
however,  vrell  obferved,  that  wherever  food  is  prepared  bj 
heat,  the  expences  of  fuel  and  labour  are  a  great  drawback 
on  the  profits  of  the  fyftem.  It  fliould,  therefore,  be  vrell 
confidered,  before  it  is  undertaken.  But  in  whatever  way 
thel  food  may  be  given,  great  care  muft  be  taken  that  the 
hoga  have  a  full  auowanoe  at  fufficiently  fliort  intervals,  to 
keep  them  conftantly  in  a  ftate  of  reft ;  as  it  is  on  this  prin- 
ciple that  they  become  fat  in  an  expeditious  manner.  It  is 
indeed  fiiequently  obferved,  in  fattening  hogs,  that  they  pay 
better  for  their  keep  in  the  latter  part  of  their  fattening  thaii 
in  the  former;  vrtiich  probabW*  arifes,  in  fome  meafure, 
from  their  not  being  fed  m  a  fufficiently  full  manner,  or  with 
fuffioient  frequency  in  the  beginning,  fo  as  to  keep  them  i» 
a  ftate  of  peiteA  quietude  in  the  fties. 

And  vrith  regard  to  the  len^  of  time  that  is  neoeflarr  in 
fettedng  thefe  animals,  it  vanes  much  according  to  the  oate 
in  wfaid  they  are  put  up,  their  fixes,  and  the  diffisrence 
in  their  difpoutioos  to  fetten }  but  it  is  in  general  firom  five 
or  fix  vreeks  to  two  or  three  months,  wlme  this  procefs  is 

Sing  on.  It  is  likewife  of  great  importance  to  keep  the 
gs  dean,  dry,  and  warm,  by  having  them  frequently  well 
littered  down :  the  advantage  of  warm  fties,  vrith  warm  food 
in  cold  weather,  has  been  found  to  be  very  great  in  pro«v 
motmg  the  objed  of  the  feeder. 

Further,  in  all  cafes,  it  is  the  beft  pradice  to  have  the 
pigs  caftrated  while  joung,  as  the  male  pigs  may  be  gelded 
at  about  three  weexs  old  vrithont  danger,  and  the  female 
ones  be  cut  or  fpayed  when  a  month  cud ;  though,  m  the 
latter  cafe,  the  oporation  is  frequently  performed  at  a  much 
later  period.  The  fows,  when  not  wanted  for  the  purpofe 
of  breeding,  may  alfo  be  fpayed.  This  bufinefs  is  moftly 
done  by  perfons  who  are  in  the  conftant  pradice  of  it,  and 
requires  experience  and  care.     See  Spaying. 

It  may  be  ftated,  that  there  is  a  conftant  neceffity  to  keep 
all  forts  of  fvrine  conftantly  well  ringed,  in  order  that  they 
may  reft  quietly  in  the  fties,  and  of  courfe  thrive  in  a  mote 
perfed  manner.  This  has  alfo  been  effeded  by  cutting 
away  the  cartihg^  of  the  nofe^  in  which  there  is  nO  danger. 

On  the  whole,  in  the  management  of  hogs,  much  lof$ 
£eems  to  have  arifen  from  the  fuppofition  that  they  can  only 
be  kept  with  profit,  in  fo  far  as  they  may  confume  the  ma* 
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tNiak  that  would  otherwife  be  wafted  on  the  fann.  There 
camioty  howereft  beany  doubt  but  that  fwine^will  pay  for 
their  keep»  as  weil  as  any  other  fort  of  liTe-ftock  whateveri 
where  a  judicious  fyftem  of  cultivating  crops  purpofely  for 
them  is  purfued.  This  has  indeed  been  fully  (hewn  by  the 
Tarious  flbitements  that  have  been  made  on  the  fubjefk  by  dif- 
ferent writers. 

The  author  of  the  Treatife  on  Cattle  has  well  obfervedy 
that  it  is  not  improbable  that  the  reputation  of  Weftphaliat 
for  the  excellence  of  its  cured  pork,  is  derived  from  an  high 
antiquity ;  that  the  fuperior  delicacy  and  luxurious  flavour 
of  younff  milk-fed  pork  is  acknowledged,  although  f uch  a 
eonuno<uty  is  not  to  be  obtained  in  every  pert  of  the 
country.  And  he  adds,  that  pork,  of  all  other  fleHi  meat, 
is  beft  adapted  to  curing  and  prefervation  with  fait,  and  has 
the  (xirther  merit  of  never  cloying  the  appetite ;  for  it  ap- 
pears that  men  will  fubfift  longer  upon  that  diet,  virithout 
defire  of  change*  than  upon  any  other  flefh.  In  various 
parts  of  the  country  the  labourers,  and  even  the  farmers 
themfelves,  very  rarely  tafte,  or  depre  to  tafte,  any  other. 
It  ii  doubtlefs,  firom  its  folidity,  the  moft  economical  and 
the  moft  nutritious  food.  But  it  muit  not  be  forprotten* 
that  the  fuperior  excellence  of  f wine's  flefli  is  materially  to 
be  attributed  to  the  fuperior  food  which  they  require ;  and 
that  pork  or  bacon  will  always  be  folid  and  good,  in  exa6t 
proportion  to  the  folidity  and  goodnefs  of  the  articles  on 
vhich  the  animals  have  been  fed.  For  although  graf^  hay, 
roots»  or  oil-cake,  will  fatten  a  (heep  or  an  ox  perhaps  to 
the  maximum  point  of  goodnefs,  nothing  hitherto  difcovered 
wiU  do  the  iame  with  a  fwine,  but  milk,  corn,  or  pulfe. 
When  fattened  with  all  other  forts  of  materials,  the  fle(h  is 
loofe,  flabby,  and  of  very  inferior  flavour  and  quality. 

It  may  be  noticed,  that  in  different  diftrids  there  are  dif- 
fierent  modes  of  curing  the  flefh  of  fwine,  according  to  the 
intention  for  which  it  is  wanted.  In  the  county  of  Kent, 
when  cured  as  bacon,  it  is  the  pra£iice  to  finge  on  the  hairs, 
by  making  a  ftraw-fire  round  the  hog,  an  operation  which 
18  termed  fiua&ng.  The  ikin,  in  this  procefs,  fliould  be 
kept  perfedly  free  from  dirt  of  all  forts.  When  the  flitches 
are  cut  out,  they  (hould  be  nibbed  effeAually  with  a  mix- 
ture of  common  fait  and  faltpetre,  and  afterwards  laid  in  a 
trough,  where  they  are  to  continue  three  weeks  or  a  month, 
according  to .  their  fize,  keeping  them  frequently  turned ; 
and  then,  being  taken  out  of  the  trough,  >are  to  be  dried  by 
a  flack  fire,  which  will  take  up  an  equal  portion  of  time 
with  the  former  %  after  which  they  are  to  be  hanged  up,  or 
thrown  upon  a  rack,  there  to  remain  till  wanted.  But  in 
curing  bacon  on  the  continent,  it  is  moflly  the  cuftom  to 
have  clofets  contrived  in  the  chimnies,  for  the  purpofe  of 
drying  and  fmoking  them  by  means  of  wood-fires,  which  is 
faid  to  be  more  proper  for  the  purpofe.  And  a  more  ufual 
mode  of  curing  this  fort  of  meat  is  that  of  falting  it  down 
for  pickled  pork,  which  is  far  more  profitable  than  bacon. 
In  this  method,  after  the  hog  is  cleaned  of  the  hair,  and 
the  head  taken  off,  together  with  the  legs  and  hands,  and 
the  necks,  loins,  and  ul  the  lean  bones  cut  out,  which  wiU 
amount  to  nearly  two-thirds  of  the  whole  hog,  the  remain* 
ing  part,  which  is  the  fat  or  prime  pork,  is  to  be  cut  into 
pieces  of  the  fize  proportioned  to  the  circumference  of  the 
lalting-tub,  and  every  piece  rubbed  on  each  fide  and  on 
every  part  with  conamon  fait,  having  fome  beaten  fahpetre 
fprinkled  on  each.  The  bottom  of  the  tub  fhould  alio  be 
covered  with  falt»  and  when  the  pork  is  fufficiently  pow- 
dered, the  pieces  laid  in,  with  the  rind  upwards,  and  every 
one  preffed  down  with  all  the  ftrength  that  ean  be  ufed, 
and  wedged  in  fo  clofe  as  to  leave  no  apparent  chafms. 
Over  this  layer  is  to  be  fpread  a  covering  of  falty  with  a 


very  flight  fprinkling  of  faltpetre,  as  too  much  mzkes  it 
hard,  in  about  a  month  or  five  weeks,  the  brine  wiUbegia 
to  rife,  and,  in  a  fhort  time  afterwards,  cover  the  whole 
furface  of  the  tub ;  but  if,  from  a  defed  in  the  fait,  it 
fhould  fail  to  diflblve  into  brine  within  that  periodi  it  will 
be  neceffary  to  make  a  quantity  ol  brine,  and  pour  orer 
the  pork ;  for  unlefs  the  whole  be  covered  with  bnne,  k 
will  not  keep  well.  In  adding  the  brine,  care  (hould  be 
taken  not  to  difturb  the  pieces  of  pork,  at  that  often  doo 
much  mifchief  to  the  meat. 

But  in  the  county  of  Weftmoreland,  where  the  curing  of 
hams  has  been  long  praclifed  with  much  fucceft,  the  uoal 
method  is  for  them  to  be  at  firfl  rubbed  very  hard,  ge» 
rally  with  bay-falt :  by  fome  they  are  covered  clofe  up ;  ky 
others  they  are  left  on  a  ftone-bench,  to  allow  the  brine  to 
run  off.  At  the  end  of  five  days  they  are  again  rubbed  a 
hard  as  they  were  at  firft,  with  fait  of  the  fame  fort,  miud 
with  rather  more  than  an  ounce  of  faltpetre  to  a  him. 
Haring  lain  about  a  week,  either  on  a  ftone-beuch,  or  b 
hogfheads  amonett  the  brine,  they  are  hung  up  by  foneii 
the  chimney  amidlt  the  fmoke,  whether  of  peattorcoik; 
by  others,  in  places  where  fmoke  never  reaches  them.  If 
not  fold  fooner,  they  are  fuffered  to  remain  there  nil  tk 
weather  becomes  warm.  They  are  then  packed  in  hog* 
(heads  with  Itraw,  or  oatmeal  feeds,  and  fent  to  the  plaxi 
of  fale.  It  has  been  found  by  experiment,  as  ftatedintk 
furvey  of  that  diftrid,  that  hams  lofe  20percaU,  of  their 
weight  in  the  curing,  which  fully  demouftrates  the  advu- 
tage  and  economy  of  confuming  them  without  this  iiart  of 
preparation. 

Bacon  is  faid  to  be  beft  cured  in  Yorkfhise,  anddiehei 
cut  up  in  Wiltfkire ;  but  it  is  well  managed  in  ouuiy  dil* 
tridks. 

Further,  fwine  are  fubjeft  to  many  diforders,  moft  of 
which  will  be  found  under  their  proper  heads.  Where  tk 
parts  behind  the  earf),  as  is  often  t)»  cafe  in  fome  fotti  of 
them,  crack  and  become  fore  in  hot  feafons,  they  fbouldbe 
anointed  with  a  little  fatumine  ointment ;  and  where  tk 
udders  of  the  fows  take  on  hard  glandular  fweilingSi  as  s 
fometimes  the  cafe,  the  ufe  of  camphorated  fatumine  walks 
or  ointments  may  be  employed  with  benefit,  care  bda; 
taken  to  have  the  parts  clean  wiped  before  the  pigs  are  ad- 
mitted to  fuck.  And  in  fuch  cafes,  half  a  drachm  of  c^ 
mel  may.likewife  be  ufefully  given  every  fecond  or  third 
nig^t,  for  two  or  three  times,  by  which  a  favonrabk  change 
may  be  induced. 

Upon  the  whole,  the  hog,  from  the  excellence  of  jo 
flefh,  its  prolific  nature,  and  its  quick  fattening  propem 
may  be  confidered  as  one  of  the  moft  profitable  and  adiaa* 
tageous  of  our  domeftic  animals ;  and  which  might  probablf 
be  reared  and  fattened  in  many  fituations9  in  which  it  ii  yet 
but  little  regarded  by  the  farmer. 

Swine's  Crejfes.     See  Cresses. 

SwiNB-Co/^,  the  name  of  a  fort  of  wooden  buildiDfrnr 
containing  and  fattening  fwine,  in  fome  places.  See  PK* 
Cafcy  and  Swine.  v 

SwiNE-Coor,  a  term  provindally  applied  to  a  hog-fty* 
many  places,  as  in  moft  of  the  northern  diftrids  of  tbek>f- 
dom.  It  fignifies  a  fort  of  hovel  of  this  kmd.  See  Ho& 
Sty^  and  Piggery. 

SwiNE*Crfi«  is  alfo  a  provincial  term  ufed  for  a  hog-fty* 

SwiVM-Herdy  a  term  applied  tq  a  keeper  of  fwine.  * 

Swinb-OaT,  Pilez,  or  Pi/tw,  in  jfgritdtttre,  a  partidAr 
kind  of  oat,  which  is  cultivated  for  the  ufe  of  pigs  ia  v0 
places,  as  in  fome  parts  of  ComwalL  It  is  the  nakcdo^j 
or  avena  nuda  of  botanitts.  By  the  writer  of  the  corwo* 
account  of  the  agriculture  of  the  above  diftridi  the  cdti^ 
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%F  it  is  faud  to  be  confined  to  the  weftern  parU  of  the 
conniy ;  and  that  it  is  generally  the  farewell  crop,  in  the 
bad  ha(bandry  of  that  trad^  to  fuch  pieces  of  ground  as 
have  been  completely  exhaufted  of  vsgetable  food  by  pre* 
cedinsr  crops  oi  potatoesi  wheat)  and  conunon  oats*  The 
plant  IS  ftated  to  grow  fomething  like  the  common  oat,  but 
that  the  item  or  ftraw  is  much  finer»  being  almoft  as  good  as 
hay  for  fodder ;  the  grain  is  fmall»  being  only  about  the  fize 
«f  the  ihelled  common  oat»  but  that  it  weighs  as  heavy  as 
wheat  by  the  btt(hel ;  that  the  grain  is  excellent  for  the 
feeding  of  pigrg  and  poultry. 

In  the  former  of  which  applications^  one  gallon  of  it, 
mixed  with  twenty  of  potatoes*  forms  a  rich  very  fattening 
mefs.  It  (hould  be  ground,  and  be  well  mixed  and  incor- 
porated with  the  potatoes*  It  was,  however,  noticed*  that 
in  fome  of  the  little  hovels  and  cottages  in  the  trad  for  this 
grain*  in  the  above  county*  they  lire  wed  the  whole  or  un- 
ground  grain  over  tbe  top  of  the  potatoes*  in  preparing 
them ;  tne  fteam  from  which  makes  it  fwell  much*  when  it 
is  mixed  with  the  potatoes*  and  the  fwine  devour  it  with 
avidity* 

In  ufing  it  for«poultry,  they  moftly  confume  it  in  its  na- 
tural ilate*  without  bein^  in  any  way  reduced. 

In  many  other  parts  ofthat*  as  well  as  fome  other  diftrids* 
it  is  probably  fcarcely  known  at  all  that  there  is  fuch  a 
grain  any  where  in  cultivation.  It  has  been  chiefly  grown 
in  black*  moofy*  moift  foib ;  and  the  tillage*  culture*  and 
iiarveftine  of  it  is  much  the  fame  as  for  oats. 

How  far  it  can  be  m>wn  in  this  intention*  and  for  fodder* 
with  advantage*  remams  yet  probably  to  be  proved  by  fur- 
ther and  more  corred  triads. 

SwiNX-PfAr*  in  Ormihologyf  a  name  ufed  in  many  parts 
pf  England  for  the  red-wing. 

Swisit-Po».     See  Varicxlla*  and  Chickvs^Pox. 
SwiNB-^/ofif*  or  SHnk'Stene^  in  Mineralmf  a  name  given 
to  thofe  kinds  of  Ume-ftone  which  emit  a  fetid  odour  when 
rubbed,   refembling  that  of  naphtha  combined  with  ful- 
phuretted  hydrogen.      Several  kinds  of  hme-ftone  pofiiefs 
this  pfx>perty ;  the  moil  important  is  the  black*  or  the  com- 
mon black  marble*  fometimes  called  Lucullite*  from  Lu- 
cullut*  the  Roman  conful*  by  whom  it  was  much  admired. 
Tbe  colour  is  a  greyifh«black }  it  is  hard*  and  receives  a 
high  polifh*  but  is  fometimes  fpotted  with  (heUs*  and  other 
orpranic  remains*  nearly  white.     Thefe  fpots  become  more 
diftin^y  vifible*  when  the  marble  has  been  expofed  to  a 
warm  temperature*  as  is  the  cafe  in  chimney-piece^*     When 
this  kind  of  marble  is  diflblved  in  fulphuric  acid*  a  fmell  of 
fulpfauretted  hydrogen  is  emitted.     It  contains  a  portion  of 
ozyd  of  carbon*  to  which  it  probably  owes  its  colour*  and 
mUo  a  minute  portion  of  fulphur*  and  ibme  alkalL 

Black  marble  ferms  one  of  the  upper  beds  of  mountain 
lime-ftone  in  Derbyihire*  and  one  ot  the  middle  beds  of 
snouatain  lime-ftone  ia  the  mountains  of  Craven*  in  York- 
|hire«  adjoining  Weilmoreland*  The  latter  is  extremely 
black,  and  takes  a  moft  beautiful  poliih.  It  was  firii  dis- 
covered in  that  diltrid  by  Mr.  Francis  Webfter,  ftatuary 
4>f  Kendal,  by  whom  it  is  extenfively  ufed  for  chimney- 
pieces,  and  other  articks»  The  dark-brown  Hme-ftone  in 
the  vicinity  of  Briftol  b  another  variety  of  fwine-ftone* 
forming'  an  upper  firatum  in  the  mountain  lime-ftene. 

Some  beds  of  the  magnefian  lime-lione  near  Sunderland 
are  fwine-ftone  i  thefe  occur  above  the  coal  formation.  In 
other  chara&ers*  fwine-ftone  refembleft  common  hme*ftone 
and  marUe.     See  Marble  and  Limb-stonx. 

SwiWrTifi/Ugy  in  Agricuiture^  the  fame  as  the  fow-thtftle* 

SWINEFORD,  inGeogr^t  afmaUpoft-townof  the 
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county  of  Mayo*  Ireland ;  103  miles  N.W.  by  W.  &om 

Dublin*  and  about  ^4  N.£.  from  Caftlebar. 

SWIN£H£AD»  or  Swinbshead,  a  (mall  market-town 
in  the  wapentake  of  Kirton*  Holland  divifion  of  the  county 
of  Lincoln,  England*  is  fituated  7  miles  W*  from  Bofton^ 
and  113  miles  N.  from  London.  A  degree  of  importance 
has  attached  to  this  town*  from  its  having  been  the  firft 
refting-plaee  of  king  John,  after  he  loft  the  whole  of  his 
baggage*  and  narrowly  cfcaped  with  his  hfe*  when  croffing 
the  marihes*  in  his  military  progrefs  from  Lynn  to  Sieafort^ 
the  caftle  of  which  latter  place  was  then  in  his  pofi'efiiion* 
He  left  Swinehead  on  horfeback,  but  being  taken  ill^with 
a  dyfentery*  was  moved  on  a  litter  to  Sleaford*  and  thence 
to  his  caftle  at  Newark*  where  he  died  on  the  following  day. 
Matthew  Paris  and  other  hiftorians  afcribe  the  king's  death 
to  a  fever,  brought  on  by  vexation*  and  heightened  by  im- 
prudently eating  peaches  and  drinldng  new  cyder.  But  an 
author,  who  lived  about  a  century  after  the  event,  aiTerts 
that  the  king  died  in  confequence  ot  poifon,  adminiftered  by 
a  monk  of  a  religious  houfe  which  then  exifted  at  Swine- 
head* This  afi'ertion  is  combated*  and  the  circumftanoe- 
fuUy  difcuffed*  in  a  letter  from  Mr.  Pegge  to  the  Society 
of  Antiquaries*  publiflied  in  Archacologia,  vol.  iv.  This 
religious  houfe  was  an  abbey  of  Ciftertian  monks*  founded 
in  the  year  11 34,  by  Robert  Greflei.  The  fcite  was 
granted*  5  Edward  VI.*  to  Edward  lord  Clinton.  Of  the 
abbey  buildings  no  veftiges  now  remain ;  but  a  manfion  was 
ere&ed  out  of  the  ruins  by  one  of  the  family  of  Lockton* 
In  the  parilh  church*  a  fpacious  edifice*  with  a  lofty 
chancel,  is  a  monument  of  fir  John  Lockton*  who  died  in 
1 610.  Swinehead  was  ftated,  in  the  population  return  of 
the  year  181 1*  to  contain  273  houfes*  occupied  by  1561 
perfons*  A  weekly  market  is  held  on  Thurfdays,  and  two 
fairs  annually. 

In  the  adjacent  parifti  of  Surfieet  is  CrefTey-Hall,  the 
property  of  Mr.  Heron*  a  defcendant  of  fir  John  Heron, 
privy  ccmnfellor  to  Henry  VII.,  whofe  mother  was  here 
once  fumptuoufly  entertained  by  fir  John*  The  ftate-bed 
on  which  ftie  lay  is  defcribed  by  Stukeley  to  be  made  of 
curioufiy  embofied  oak :  it  is  preferved  in  ^  farmer's  houfe 
in  the  neighbourhood.  Creflev-Hall  was  rebuilt  in  1695, 
by  fir  Henry  Heron*  knight  of  the  Bath.  At  Surfieet  is 
one  of  the  greateft  heronries  in  the  kingdom,  though  it  has 
been  confiderably  reduced  of  late*  on  account  oF  the  damage 
the  birds  do  to  the  land.— Beauties  of  England  and  Wal^ 
vol.  ix.  Lincolnftiire*  by  J*  Britton,  F.S.A* 

SWINEMUNDE.    See  Schwinemundb. 

SWINESUND,  a  town  of  Norway*  in  the  province  of 
Aggerhuus ;  5  miles  S.W*  of  Fredencihall. 

SWING*  70*  in  Sea  Laaguagey  is  to  turn  round  the 
anchors*  or  moorings,  at  the  changre  of  the  wind  or  tide* 
It  is  ufually  exprefled  of  a  fiiip*  either  when  (he  is  moored 
by  the  head*  or  riding  at  finsle  anchor. 

SwiNQ-^W^^,  or  Swivn-Brufge,  a  kind  of  moveable 
bridge  on  canals*  much  ukd  for  occupation  bridges. 

Swing  or  Leaf-Drag^  in  Agriculturty  a  name  applied  to 
that  fort  of  tool  of  this  kind,  which  is  formed  in  fomething 
of  a  leaf-manner*  by  which  it  is  enabled  to  give  way  in  the 
middle  part*  and  to  be  folded  up  into  haU  the  fize ;  by. 
which  means  it  not  only  works  better  on  rounded  ridges^ 
but  takes  up  much  lefs  room  when  out  of  ufe. 

There  is  a  patent  tool  of  this  fort  which  is  oonftruded  a 
good  deal  in  the  iame  manner*  but  in  which  the  tines  or 
teeth  are  often  placed  much  too  uprightly  in  the  wood, 
which*  in  the  opinion  of  many  farmers*  is  no  inconfideraUe 
fault;  as  they  are  faid  to  work  better*  and  more  eafitjW 
whefe  they  are  let  in  a  fomewhat  leaxung-forwuid  dJ'tQ- 

4Q  a  tian. 
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tiooy  thereby  cutting  the  land  over  in  a  more  effeftual 
manner. 

'  This  fort  of  tooU  when  made  ufe  of  on  five-boat  lands  or 
ridgeSy  or  thofe  of  any  other  number  of  bouts  of  fmall  di- 
menfionSy  ihonld  conftantly  be  formed  fo  as  to  fuit  pretty 
exafily  to  the  fizes  of  them^  and  in  fuch  a  manner,  as  that 
they  may  clear  both  the  outfide  furrows  at  once,  in  which 
the  team  or  moving  power  may  go. 

This  fort  of  tool  is  often  found  of  very  ^at  utility  on 
the  ftroneer  kinds  of  land,  which  have  laid  iome  length  of 
time  in  toe  ploughed  ftate,  before  they  are  intended  to  be 
prepared  for  the  feed,  and  which  have  not  had  Iheep  folded 
upon  them.  Some  of  the  lighter  forts  of  thefe  tools  alfo, 
in  fome  cafes,  anfwer  well  to  be  run  over  the  ground  after 
the  feed  has  been  fown. 

SwivG-Gate:    See  Gate. 

SwiNG-P/wr^^.     See  Plough. 

SwiNG-7*/if7  ffo^f  a  name  applied  to  a  particular  breed 
of  thefe  animals*     See  Swine. 

*  Swivo-Tree,  of  a  Waggon^  is  the  bar  faftened  acrofs  the 
fore  guide,  to  which  the  traced  of  the  horfes  are  faftened. 

Sitmo-Wbeeh  in  a  royal  pendulum,  that  wheel  which 
drives  the  pendulum.  In  a  watch,  or  balance-clock,  it  is 
called  the  crown^wheeL 

SWINGE,  in  Geography^  a  river  of  Germany,  which 
runs  by  Stade,  and  dilcharges  itfelf  into  the  Elbe,  a  little 
below. 

SWINGING  was  prefcribed  by  ancient  phyficians,  as 
good  exercife  in  fome  cafes.     See  Agitation. 

SWING K,  or  IsMiN,  in  Geography^  a  town  of  Iftria ; 
6  miles  N.N.W.  of  Mitterburg. 

SWINGLE,  in  the  fFire-worh  in  England,  the  wooden 
fpoke  which  is  fixed  to  the  barrel  that  draws  the  wire, 
and  which,  by  its  being  forced  back  by  the  cogs  of  the 
wheel,  is  the  occafion  ot  the  force  with  which  the  barrel  is 
pulled. 

Swingle,  in  Rural  Economy^  a  term  fignifring  a  crank  ; 
alfo  an  implement  ufed  for  beating  rough  nax,  which  is 
fometimes  called  zfcmichtn. 

SwvuoLR'Hatuif  another  term  applied  to  the  fame  imple- 
ment ;  alfo  to  the  hand  which  ufes  it. 

SwiNGL£-7m,  a  term  fignifying  a  fpliater-bar  whippin, 
0r  whipple-tree.     See  Whipple-7iw. 

SwiNGLB-7m,  Indented^  in  jlgricukure^  that  fort  of  con- 
trivance of  this  nature  which  is  formed  with  an  indented  or 
toothed  iron  rack,  of  about  a  foot  or  a  foot  and  a  half  in 
length,  firmly  fixed  on,  in,  or  about  the  middle  of  the  ftrong 
wooden  or  bar  part  of  it,  in  which,  by  the  removal  of  the 
loop  of  the  draught  chain  into  the  different  indentures  of 
the  rack,  the  draught  is  capable  of  being  nicely  equalized 
and  adjufted  according  to  the  particular  circumftances  of 
the  team  or  working-power.  The  bar  is  formed  firom  a 
ftronff  piece  of  tough  a(h-wood,  made  the  thickeft  and 
broadeft  in  the  middle,  and  fo  as  to  gradually  taper  a  little, 
in  both  thefe  refpedts,  to  each  of  the  ends,  on  which  loops 
are  moftly  fattened  for  receivincr  the  hooks  of  the  traces. 
The  indented  part  is  made  of  a  ftrip  of  thin  iron  about  an 
inch  in  breadth,  doubled  up  together  at  every  tooth,  and 
nailed  faft  upon  the  fore-part  of  nearly  the  middle  of  the 
Iwingle-tree,  on  which  the  draught  loop  moves  in  each 
direSion. 

This  fort  of  fwingle-tree  is  much  ufed  in  the  Fumefs 
part  of  the  north  of  JLancafliire,  as  a  very  convenient  con- 
trivance for  equalizing  the  draught  of  horfes,  in  ploughing 
with  the  teams  doable.  Thus,  when  two  animalt  wuking 
in  the  furrow  are  yoked  to  fJiat  end  of  the  fwingle-tree 
wUik  it  towards  it,  and  only  one  upon  tke  faukUfidc  drawa 
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by  the  other  end }  if  the  moveable  middle  loop,  wludi  ii 
conne^d  with  the  plough  by  a  chain,  be  pbced  ia  tbe 
indented  part  of  the  twingk-tree,  at  one-tlurd  of  the  kngtk 
of  it  from  the  end  towards  the  furrow ;  thelaDd<-hoiie,iaf. 
ing  two-thirds  of  the  implement  or  bar,  will  perfonn  one- 
third  of  the  labour,  witii  as  much  eafe  and  cooveniciia  u 
hiff  companions. 

In  pradice,  however,  as  the  perfomaanoe  of  the  foreiOQl 
horfe  IS  commonlj  lefs  than  either  of  thofe  behind,  proba% 
in  confequence  ot  being  at  a  greater  diftance  from  the  point 
or  centre  of  draught}  fo  the  land-horfe  ufoally  drain  or 
works  wiih  lefs  lengrth  than  tw  '-thirds  of  the  fwtngiHree 
on  his  fide  of  the  loop,  which  has  been  found  to  be  aeceisy 
by  a6^ttal  experience. 

And  when  the  draught  confifts  of  two  or  fonr  horfes 
the  Aiding  loop  is  placed  in  the  firil  notch  firom  the  left, 
which  is  equidifiant  from  the  ends  of  the  implement,  bv, 
or  contrivance  of  this  kind. 

This  fort  of  fwingle-tree  is  confequently  of  mndi  ia. 
portance  in  all  cafes  where  the  teams  are  employed  double, 
but  more  efpecially  where  the  number  of  animak  is  tka 
are  unequal.  They  (hould  be  had  by  all  farmers  who  bie 
teams  working  double. 

SWINGLING.     See  Brake. 

SWINHOLM,  in  Geography^  one  of  the  fmall  Sbetiad 
iflands. 

SWINHULT,  a  town  of  Sweden,  in  Bail  Gothlaod; 
40  miles  S.  of  Linkioping.  ' 

SWINNA,  one  of  the  fmaller  Orkney  ifUnds,  hivia; 
about  20  inhabitants,  near  the  S.W.  coall  of  South  R0- 
naldihay. 
.     SWlNOE,  one  of  the  Faroe  iflands,  in  the  North  (ea. 

SWINOGROD,  a  town  of  Ruffian  Poland,  in  tk 
palatinate  of  Braclaw ;  70  miles  £.  of  Bradaw. 

SWING Y,  a  fmall  ifland  in  the  Cafpian  fea,  about  11 
miles  from  the  W.  coafi.     N.  lat.  yf  52'. 

SWINTON,  John,  in  Biogr^by,  a  learned  aotiqury, 
was  born  at  Baxton,  Chefliire,  m  1705,  and  eotendfl 
facrifter  at  Wadham  college,  Oxford,  in  17 19,  andadmittfd 
to  priefi's  orders  in  1727.  In  tbe  fbUovring  year  heva 
ele&ed  fellow  of  his  college,  and  foon  after  accepted  tk 
office  of  chaplain  to  the  Englifti  fadory  at  Leghon> 
While  abroad,  he  vifited  Venice,  Vienna,  and  M; 
burg,  and  became  a  member  of  the  academy  ^  Jk^ 
Apatifti'^  at  Florence,  and  of  the  «<  Etrufcan  Acadosf 
of  Cortona;  and  in  1730  he  was  ele^ed  iiellowoftk 
Royal  Society.  On  his  return  he  fettled  at  Oxford,  and 
was  appointed  chaplain  to  the  county  gaol,  and  keeper  v 
the  archives  to  the  univerfity.  He  married,  but  l»i  * 
family,  and  died  in  1777,  at  the  age  of  74.  He  wii> 
reduie  fcholar,  and  fubjed,  like  othera  of  that  defcf^rtiMt 
to  abfence  of  mind.  His  erudition  was  profound  and  f^ 
condite.  His  differtations  on  antiquities,  coins,  andisicnp* 
tions,  Etrufcan,  Phoenician,  and  Perfian,  were  aumeriM^ 
and  moft  of  them  may  be  found  in  the  Philofbphical  Tv 
a6iions.  He  was  alfo  a  writer  in  the  Univmal  HiftoT* 
and  compofed  in  that  work  the  account  of  the  CaitlitfiB»> 
and  other  ancient  African  nations,  the  Turks,  '^'^ 
Moguls,  Indians,  and  Chinefe,  and  dsfiertatioiis  oa  tie 
peopling  of  America,  and  on  the  independency  d  v 
Arabs.     Gen.  Biog. 

SWIRSEN,  in  Gugrapfyf  a  town  of  Farther  FomeiM 
7  miles  E,S«E.  of  Polnow. 

SWIT,  in  Naiaral  Ififi9ryt  a  name  riven  by  the  pcop 

of  the  Philippine  iflands  to  a  very  fnuul  bird  of  the  h**- 

ming^bird  kmd,  frequent  in  that  part  of  tbe  world.   n> 

beautifiiUy  coloured,  and  lives  on  the  honey  of  flowov. 
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SWITAWKA»  in  Ge(!gniphy  a  town  of  Moram,  in 
the  circle  of  Olroutz  ;  18  miles  W.  of  Olmutz. 

SWITHA,  one  of  the  fmlJler  Orkney  iflands.  N.  lat. 
58**  41'.    W.  long.  2®  58'. 

SWITOCZ,  a  town  of  Lithuania ;  6^  miles  S.£.  of  Minik. 

SWITZERLAND,  Swissbrland,  Heh^iian  RefuhBc^ 
or  Hehetiat  a  country  of  Europe,  comprehending  under 
this  denomination,  not  only  the  13  cantons  of  the  Leaffuei 
but  other  ftates  or  diftrtds  allied  to  the  Svnfs,  or  fubjeS  to 
them ;  extending  in  length  from  E.  to  W.  about  190  or 
200  milee,  and  in  breadth  from  N.  to  S.  about  130  or  140 
miles.  It  contains  about  14,960  or  15,000  fquare  miles, 
and  about  1,800,000  inhabitants.  It  is  bc'Unded  on  the  N. 
by  Alface  and  Swabia^  on  the  £.  by  Tyrol  and  Trent,  on 
the  8.  by  the  Venetian  territories,  the  Milanefe,  Savoy,  and 
the  lake  of  Geneva,  and  on  the  W.  by  Burgundy  and 
Franch^  Comti.  Its  boundaries  are  rather  arbitrary  than 
natural ;  though  on  the  W.,  mount  Jura  feparates  it  from 
France,  and  on  the  S.  the  Pennine  alps  form  a  kind  of 
partial  barrier  from  Italy. 

i/jloTf.— This  country  lies  between  5^  50^  and  io^%cf 
£.  long.,  and  between  45^  50^  and  47^  43'  N.  lat.  The 
provinces  to  which  the  appeUatien  of  Switzerland  is  now 
applied*  were  in  ancient  tmes  varioufly  denominated.  The 
Romans  regarded  them  as  a  part  of  Gaul ;  and  they  were 
principally  poflefled  by  the  Helvetii  on  the  W.  and  the 
Khseti  on  tne  £.,  the  chief  city  of  the  Helvetians  bein^ 
Aventicum^  now  Avenche.  The  origin  of  the  Helvetii  is 
uncertain.  Some  have  fuppofed  that  they  were  of  Celtic  ex- 
trafUon ;  but  others,  with  greater  probaJ)ility,  deduce  their 
origin  from  a  Gothic  race»  and  regard  them  as  an  ancient 
colony  of  Germans.  (See  Helvetia.)  The  Rhxti  are 
faid  to  have  been  a  Tufcan  colony  ;  but  this  hypothefis  is 
liable  to  obiedions.  (See  RniSTiA.)  Before  the  commence- 
ment of  tne  Chriftian  era,  the  territories  of  the  Helvetii 
were  divided  into  four  provinces,  whofe  capitals  were 
Zurich,  Zug,  Orbe,  and  Avanches  or  Avanche.  Thefe 
cantons  formed  one  ftate,  in  which  Caefar  found  12  towns 
and  400  villages.  When  Helvetia  was  reduced  to  the  form 
of  a  Roman  province,  it  loft  its  name ;  a  part  of  it  being 
united  to  Sequania,  and  the  remainder  to  Rhxtia  fuperior. 
After  the  fall  of  the  Roman  empire,  this  country  may  be 
coniidered,  in  a  general  view,  as  poflefled  by  the  Alemanni 
on  the  E.,  who  made  an  irruption  in  the  beginning-  of  the 
fourth  century,  and  are  fuppofed  by  fome  authors  to  have 
extirpated  the  ancient  Helvetians.  They  alfo  held  Swabia 
and  Alface.  This  country  on  the  W.  may  be  regarded  as  a 
part  of  Burvundia ;  the  inhabitanU  being  fty&d  "  Bur- 
gundi  trans  Jurenfes/'  becaufe»  with  regard  to  France, 
they  were  fituated  on  the  other  iide  of  tne  mountains  of 
Jura*  When  the  weftem  part  of  Switzerland,  as  hx  as  the 
river  Reufs,  was  fdhjugated  by  the  Franks,  they  annexed 
that  portion  to  Burgundy.  Tlie  Grifons  on  the  E.  were 
fubjed  to  Theodoric,  and  other  kuigs  of  Italy.  The  con- 
▼erfion  of  the  country  to  Chriftianity,  by  the  Irifh  monks 
Columbanus,  Gallus,  and  others,  took  place  in  the  beginning 
of  the  feventh  century.  Alemannia  was  invaded  by  the 
Hans  in  the  year  900,  and  fubfequent  contefls  with  thefe 
barbarians  lafted  till  about  the  middle  of  that  century* 
The  abbey  of  St.  Gal  was  raviured  by  the  Huns ;  but  they 
were  afterwards  defeated  by  Conrad,  king  of  Burgundy, 
about  the  year  j)a8.  About  the  year  10309  the  provinces 
which  now  conftitute  Switzerland  b^an  to  be  regarded  as 
a  pan  of  the  empire  of  Germany.  Divided  amonr  feveral 
lords,  fecular  and  fpiritlial,  the  inheritance  of  the  former  at 
length,  in  the  courfe  of  about  two  centuries,  chiefly  cen- 
tered in  the  boufe  of  Hapfborg,  afterwards  the  cdebratcd 
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fiunily  of  Auftria  \  and^^on  its  emancipation  iA  thfc  begiaainlf 
of  the  fourteenth  century,  firft  appeared  the  modern  4en<v- 
mination  of  Svritzerland,  either  derived  from  the  canton  of 
Schweitz,  diftinguifhed  in  that  revolution,  or  from  the 
general  name  of  Schweitzers,  griven  by  the  Auttrians  to  thefe 
Alpine  people.  For  the  fake  of  preciiion,  modem  writers 
reftrift  the  orthography  of  Schweitz  and  Schweitzer  to 
the  canton  ;  while  the  general  appellation  for  the  people  is 
the  Swifsy  and  for  the  country,  Switzerland  or  Swifieriand«. 
While  the  greater  part  of  the  country  was  rent  in  pieces  by 
fadion  and  civil  diicord,  the  three  cantons  of  Uri,  Schweitz, 
and  Underwalden,  environed  by  ridges  of  mountains,*  lakesi 
and  rivers,  renuuned  in  profound  tranquillity.  When,  in- 
deed, the  gneater  part  of  Helvetia  was  fubje^  to  the  German 
empire,  the  inhabitants  of  thefe  cantons  had  long  enjoyed 
very  confiderable  privileges ;  particularly  the  riffht  of  bemg 
governed  by  their  own  magiftrates  ;  and  though  the  clergy 
and  many  of  the  nobles  had  fiefs  and  fubje£b  in  thofe  re* 
fpedive  territories,  the  bulk  of  the  people  formed  feveral 
communities  almoft  independent.  During  the  twelfth  cen- 
tury, various  difputes  between  the  three  cantons  and  the 
emperors  united  them  more  firmly,  and  they  were  accuf* 
tomed  every  ten  years,  to  renew  formally  their  alliance. 
Such  was  their  fituation  at  the  death  of  Frederic  II.  in 
1250.  From  this  period,  or  foon  afterwards,  commenced 
the  interregnum  in  the  empire  \  during  that  time  of  anardiy 
and  confufion,  the  nobles  and  bifliops  endeavouring  to  ex- 
tend their  power  and  to  encroach  upon  the  privileges  of  the 
people,  Uri,  Schweitz,  and  Underwalden,  threw  themfelves 
under  the  protedion  of  Rhodolph  of  Hapfburg,  who,  in 
1273,  being  chofen  emperor,  terminated  the  interregnum. 
Rhodolph  received  a  fraall  revenue  from  thefe  cantons,  and 
appointed  a  governor,  who  had  cognizance  in  all  criminal 
caufes,  and  exprefsly  confirmed  the  rights  and  privileges  of 
the  people.  Soon  alter  his  accefiion  to  the  imperial  t&one, 
Rhodolph  liftened  to  the  ambitious  fchemes  of  his  fon  Albert^ 
who  was  defirous  of  forming  Helvetia  into  a  duchy.  Foe 
this  purpofe  the  emperor  purchafed  the  domains  ot  feveral 
abbies  and  other  confiderable  fiefs  in  Switzerland,  as  well  in 
the  canton  of  Schweitz  as  in  the  neighbouring  territories. 
The  three  cantons,  alarmed  at  this  increafe  of  power,  ob- 
tained a  confirmation  of  their  privileges,  which,  upon  the 
death  of  Rhodolph,  was  renewed  by  his  fucceflbr  Adolphua 
of  Naflau.  But  when  Albert  was  eleded  emperor,  he 
refufed  to  ratify  their  rights,  and  this  refufal  led  to  con- 
fequences,  detailed  under  the  article  Schweitz,  which  ter- 
minated in  the  famous  revolution  of  January  13,  1308,  and 
laid  the  foundation  of  the  Helvetic  confederacy.  This  con- 
federacy became  afterwards  very  formidable  by  the  accef- 
fion  of  the  other  ten  cantons,  ana  by  the  additional  ftrength 
of  its  numerous  allies  \  and  hence  it  has  remarkably  hap« 
pened,  that  Switzerland  is  tt^  only  country  which,  on  the 
one  fide,  has  confined  the  limits  of  the  German  empire^ 
and  on  the  other  has,  until  a  very  late  period,  fet  bounds  to 
the  French  monarchy.  The  accefiion  of  Zurich,  Beme» 
Lucem,  Zug,  and  Glarus,  gave  ftrength  and  folidity  to  the 
union  $  and  a  century  and  a  half  elapled  before  a  new  mem- 
ber was  admitted.  At  len^,  in  ijoiy  Friburgh  and 
Soleure,  being,  after  much  difficulty,  received  into  the  league^ 
the  eight  anaent  cantons,  on  that  occafion,  entered  into  & 
covenant,  called  the  «  Convention  of  Stantz,"  by  which 
the  artides  of  union  and  mutual  proteAion  were  finally 
fettled.  No  change  was  elfeded  by  the  fubfequent  recep- 
tion of  the  three  remaining  cantons,  Bafle,  Schafthaufen^ 
and  Appeuzel ;  as  they  furacribed  to  the  fame  terms  which. 
Friburgn  and  Soleure  nad  accepted. 
The  code  of  public  law  between  the  combined  republics 

of 
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ef  SwitstrltncI,  it  founded  npon  the  tfetty  of  Sempach  ia 
If 93  ;  upon  the  convention  of  Stantz ;  and  upon  the  treaty 
of  peace  concluded  in  17129  at  Arau»  between  the  Pro* 
teftant  and  Catholic  cantons.  From  thefe  feveral  treaties  it 
appearty  that  the  Helvetic  union  is  a  perpetual  defenfive 
tlliance  between  the  13  independent  contra^ng  powers,  to 
prote^  each  other  by  their  united  forces  againft  all  foreign 
enemies.  Another  eflential  object  of  the  league  u  to  pre- 
fenre  general  peace  and  good  order :  for  which  purpofe  it  is 
covenanted,  that  all  pubHc  difcuffions  (hall  be  finally  fettled 
between  the  contending  parties  in  an  amicable  manner,  and 
with  this  view  particular  judges  and  arbiters  are  appointed, 
who  (hall  be  empowered  to  compofe  the  diffentions  that  may 
happen  to  arife.     To  this  is  added  a  reciprocal  guarantee 

of  the  forms  of  government  eftabli(hed  in  the  refpeftive  ^ ,  ^^ 

commonwealths.  No  feparate  engagement,  which  any  of  belongs  to  the  8  cantons,  and  the  lower  to  Berne,  Zurichi 
the  cantons  may  conclude,  can  be  valid,  if  it  be  inconfiftent  and  Glarus.  The  Italian  territories  are  thofe  which  He  b^ 
with  the  fundamental  articles  of  this  greneral  union.  With  yond  mount  St.  Gothard,  in  Italy,  bounded  by  the  caa- 
thefe  exceptions,  the  combined  ftates  are  independent  of  ton  of  Uri,  the  Grifons,  and  the  duchy  of  Milan :  the 
each  other:  they  may  form  alliances  with  any  power,  or  three  firft  belong  to  Schweitz,  Uri,  and  Uoderwaldeo; 
rejeft  the  fame,  although  all  the  others  have  acceded  to  it ; 


may  enumerate  Thtrrgau  ;.  Rheinthal)  cofitaiuinff  RheioKit 
the  capitalf  the  market -towns  of  Altfallen  and  fiem&gor 
Bemeck,  and  feveral  villages  j  Sargans  ;  Gafter  or  Gaftd, 
a  mountainous  territory,  bounded  on  the  W.  by  Glanii,  os 
the  N.  by  Utznach  and  Tog^burg,  on  the  £.  and  S.b^ 
Toggenburg  and  Sargans,  lying  in  N.  lat.  47^  io',wattRd 
by  the  Linth,  and  now  belonging  to  the  cantons  of  Scbvdu 
and  Glarus,  the  inhabitants  of  which  principally  fubfift 
by  fpinntng,  and  the  principal  town  of  which  ii  Sclm 
(which  fee)  ;  Utznach;  Rapperfchweil ;  Baden;  the  ter* 
ritory  of  the  Free  Amts,  called  the  county  of  Rohr, « 
Rori  ;  and  Waggenthal,  bounded  on  the  £.  by  Baden  and 
Zurich,  on  the  S.  by  Lucem,  and  on  the  W.  by  Lacern  aod 
Berne,  lying  in  47*  20'  N.  lat.,  20  miles  long  and  8  broad} 
containing  20,000  inhabitants,  the  upper  diviiioQ  of  whick 


may  mnt  auxiliary  troops  to  foreign  princes ;  may  prohi- 
bit the  money  of  the  other  cantons  from  being  current 
within  their  own  territories ;  may  impofe  taxes ;  and,  in 
fliort,  perform  every  other  ^^  of  abfolute  fovereignty. 
The  public  affairs  of  the  Helvetic  body  and  their  allies,  are 
difculTed  and  determined  in  the  feveral  diets :  and  thefe  are, 
I.  Genera/  diets,  or  general  afifemblies  of  the  13  cantons 
and  of  their  allies :  and  2.  Partiadar  diets,  as  thofe  of  the 
eight  ancient  cantons ;  thofe  of  the  Proteftant  cantons,  vrith 
the  deputies  of  the  Proteitants  of  Glarus  and  Appenzel,  of 
the  towns  of  St.  Gallen,  Bienne,  and  Mulhaufen,  called  the 
*<  evangelical  conferences  ;"  thofe  of  the  Roman  Catholic 
cantons,  with  the  deputies  of  the  Catholics  of  Glarus  and 
Appenzel,  of  the  abbot  of  St.  Gallen,  and  of  the  republic 
of  the  Vallais,  called  the  *<  eolden  alliance  ;'*  as  alio  the 
diets  of  particular  cantdtis,  which,  befide  being  members  of 
the  general  confederacy,  have  dillin^t  and  feparate  treaties 
with  each  other.  The  ordinary  meetings  of  the  general  diet 
are  held  once  a  year,  and  continue  fitting  one  month ;  the 
extraordinary  alTemblies  are  fummoned  upon  particular  oc- 
cafions.  The  canton  of  Zurich  appoints  the  time  and  place 
of  meeting,  and  the  deputy  of  Zurich  prefides  ;  unlefs  the 
diet  is  held  in  the  territory  of  any  other  canton,  in  which 
cafe  the  deputy  of  that  canton  is  preiident.  Each  canton 
fends  as  many  deputies  as  it  thinks  proper.  The  laft  diet 
of  <<  Free  Switzerland'f  alTembled  at  Arau  in  Januai^,  179B ; 
and  all  the  deputies,  that  of  Bade  excepted,  which  with- 
drew  from- the  confederacy,  took  an  oath  to  defend  the 
Helvetic  conftitution  to  the  laft  extremity ;  but  this  folemn 
appeal  to  heaven  in  defence  of  their  liberties  produced,  as 
the  fequel  proved,  no  fubftantial  effect.  Their  confederacy 
was  diflblved  by  the  French  invafion  A.D.  1 798. 

The  whole  republic  is  compofed  of  13  cantons,  13  incor« 
porated  territories,  and  21  dependent  lordihips.  The  can- 
tons are  Zurich,  Berne,  Lucem,  Uri,  Schweitz,  Under- 
walden,  Zug,  Glarus,  Bafil  or  Bade,  Fribur^,  Solothumor 
Soleure,  Scnaffhaufen,  and  Appenzel,  which  fee  refpec- 
tively.  The  number  of  inhabitants  in  the  13  cantons  is 
faid  not  to  exceed  953*000. 

The  allies  may  be  divided  into  <<  afTociated"  and  <<  confe* 
derated'*  ftates  ;  of  the  former  are  the  abbot  and  town  of 
St.  Gallen,  Bienne,  and  Mulhaufen  ;  and  of  the  latter  are 
the  Grifons,  the  republic  of  the  Vallais,  Geneva,  Neuf- 
chatel,  and  the  bifhop  of  Bade.  The  following  landvog* 
teys,  bailiwicks,  diftriQs,  and  towns,  belong,  as  joint  pro* 
pertyt  to  certain  eantons.    As  fubjefts  of  the  cantons,  we 


the  other  four  to  the  cahtona  in  general,  Appcud  o- 
cepted.  Thefe  are  Bellinzona,  or  lEkllenz,  5  leagues  bog^ 
and  2  broad,  in  N.  kt.  46*  lo',  abounding  in  paftorat 
Riviere  or  Polefe,  1 2  miles  lonar,  and  4  broad,  watered  bj 
the  Tefin  and  the  Blegno ;  Vafie  di  Blegno,  or  Val  Bressa, 
a  fertile  valley,  environed  by  lofty  mountains^  and  vatrnd 
by  the  Blegno,  all  which  contain  3 3,000 inhabitants;  Lain 
or  Lugano,  a  fertile  diftrid,  8  leagues  long,  and  j  broad,  ia 
N.  lat.  46S  containing  ^39000  inhabitants ;  Luggann  or 
Locarno,  a  territory  in  N.  lat.  46^  6',  6  leagues  loog,  aod 
5  broad,  containing  30,000  inhabitants  ;  Mayntbal,  orVil 
Maggia,  about  28  nules  long,  bounded  by  high  nu^untii^ 
watered  by  the  river  Maggia,  or  Mayn,  yielding  fomegrai 
and  much  pafture,  containing  24,000  inhabitants ;  Meo(lns» 
a  froall  diftrict  between  the  lakes  of  Como  and  Lugaoo,  wry 
fertile,  and  containing  16,000  inhabitaats.  The  allies  of 
Switzerland  are  Gerfaw,  or  Gerifau ;  the  Bene^^ne  abbej 
of  St.  Gall,  and  its  territories  lying  in  Brifgan,  SunbUi 
and  Auftria,  and  containing  91,860  inhabitants  ;  thecouatf 
of  Toggenburg ;  the  city  of  St.  Gall,  and  the  tenitory, 
containing  8300  inhabitants,  who  carry  on  flouri/hing  Koa 
manufadures,  and  a  confidenble  trade  ;  the  ancient  towoof 
Biel  or  Bienne,  having  about  5500  inhabitants;  the  tbne 
united  diftrids  of  the  Grifons  ;  the  free  communities  in  thii 
country,  compofed  of  three  bodies,  called  Bunds  or 
leagues,  ««.  the  Grey  or  Upper  League,  the  League « 
God's  Houfe,  and  the  leagues  of  the  10  jurifdi&ioDt,all« 
which  were  united  A^D.  14711  and  now  form  one  repob!ic» 
confifting  of  135  paridies,  and  98,000  inhabitants,  'u^ 
vadals  of  the  Grifons  occupy  a  valley  upwards  of  50  ni» 
from  W.  to  E,,  watered  by  the  Adda,  at  the  foot  of  jte 
Rhaetian  Alps,  containing  three  counties,  and  87,000  ntt" 
bitants.  This  valley  comprehends  the  county  of  Bor^ 
or  Worms  ;  the  ValteKne  ;  the  county  of  CbimveMM%  (wb» 
fee,)  the  weftem  part  of  the  valley,  20  miles  long,  ^  V 
broad  ;  and  the  barony  of  Haldenftein»  in  N.  lat.  4^°f^ 
confifting  of  a  femicircular  plain,  about  five  miles  loogt  ^ 
fcarcely  one  broad,  with  a  population  not  exoeediog  if^ 
perfons.  For  an  account  of  the  FaUais^  Nettfchatelt  Vvhg^ 
Geneva^  and  the  Glaeiertt  fee  the  refpedtivc  articles. 

CotMfuHon  and  Government, — Under  the  former  faead«t 
have  already  given  fome  account  of  the  goveniment  of  Sj*" 
zerland.  The  cantons  of  Berne,  Zurich,  Luoern»  and  Fn- 
burg  were  ariftocratical ;  thofe  of  Uri,  Schweitz^  UwW' 
walden,  Zug,  Glarus  and  Appenzel,  were  democntial* 
The  ariftocracies  were  compofed  of  a  great  council  aw  a 
fenjite;  the  btter,  in  faiae  cantons,  enjoying  exdufiw"* 
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(lMMrity»  ud  in  others  *Sdng  under  the  controul  of  the  mat 

or  fupreme  councilf  that  aSembled  at  ftated  timeA,  and  fu- 

perintended  the  adminiftration  of  pttblic  affairs.     In  the  de* 

nocracies  the  fupreme  power  was  ?efted  in  the  people  at 

large,  who,  in  feveral  cantons,  aflembled  annually  for  the 

purpofes  of  legiflatton,  and  in  others  to  chufe  their  magif*- 

trates  and   councils  of  regency.      Notwithftanding  this 

great  variety  in  their  forms  of  government,  an  almoft  unin* 

temipted  tranquillity  reigned  in  thofe  fmall  independent  re* 

publics.     The  conftitution  of  the  13  cantons  was  aboUfhed 

by  the  French  in  1798,  and  by  the  conftitution  of  the  29th 

of  May,  I  to  I,  Switzerland  was  divided  into  17  departments* 

In  February,  1803,  a  new  government  was  prefented  to 

the   19  cantons  into  which  Helvetia  was  divided.     Ac« 

cording  to  the  conftitution  now  eftabli(hed,  the  legiflative 

power  m  every  canton  was  veiled  in  a  grand  council,  and  the 

executive  power  entrufted  to  a  Httle  council  or  fenate.     The 

number  of  members  in  each  council,  their  times  of  affembliDgt 

their  juhfdi6kioil,  and  other  circumftanoes,  are  fpecified* 

Thirteen  of  the  cantons  fend  12  deputies,  and  fix  of  the 

moft  populous  cantons  fend  1 2  deputies,  to  form  a  general 

afleiiibly,  called  a  diet,  to  meet  fuccdffively  at  Friburg, 

Berne,  Soleure,   Bafle,   Zurich,  and  Lucem.     Contribu* 

tions  in  men  and  money,  for  the  defence  of  the  ftates,  are 

levied  in  proportion  to  tne  population  of  every  canton.  What 

may  be  the  future  conftitution  of  Switzerland,   fince  the 

expuliion  of  Bonaparte  from  France,  and  the  reftoration  of 

the   Bourbon  government,    time  muft   develope.     If  the 

Swifs    (heuld  emancu>ate  their   country,  their   chief  ob- 

jt€t  (hould  be  protection  againft  the  power  of  France,  to 

which  no  meafure  will  be  more  conducive  clian  a  ftriA 

alliance  with  Auftrta.  • 

Reniemte  mnd  Military  Forte* — Before  the  late  revolution, 
the  military  force  was  redconed  at  20,00c :  the  Swifs  regi- 
nents  in  foreign  fervice  were  computed  at  29.  By  the  con- 
ftitution of  1803,  the  national  force  of  15,203  men  was  ap- 
portioned in  various  proportions  to  the  19  cantons.  The  reve- 
nue was  formerly  computed  at  fomewhat  more  than  a  million 
fterlin^,  arifing  from  moderate  taxation,  tolls,  national  do- 
mains, and  foreign  fubfidies.  The  cantons  of  Berne  and 
Zurich  were  confidered  as  opulent,  while  in  others  the  re- 
fources  hardly  equalled  the  expenditure. 

pBpulcUicm  and  Mimners* — The  population  of  this  inte- 
refting  country  has  been  generally  computed  at  2,000,000, 
or  about  130  to  a  fquare  mile.     But  fo  large  a  proportion 
is  uninhabitable,  that  on  a  fubtradion  of  fuch  parts,  the 
number  might  be  about  200  to  a  fquare  mile.  Zimmermann 
reckons  the  inhabitants  at   1,800,000  men;  Berenger  at 
1,200,000.    The  enumeration  of  1801  only  gave  i,499',ooo. 
Including  the  fubjefts  and  vafTals  of  the  cantons  prior  to 
the  revolution,  the  population  probably  exceeded  li  million. 
The  inhabitants  are  divided  into  two  clafi'es ;  the  hrft  com- 
pofed  of  citizens  and  gentlemen,  who  reiide  either  in  the 
towns  or  in  the  country,  the  latter  of  whom  enjoy  the  pri- 
irileges  of  citizens  in  the  capital  of  their  refpe^ive  cantons : 
the  fecond  clafs  confifts  of  the  inhabitants  of  the  villages 
and  country,  fome  of  whom  hve  by  the- culture  of  their 
fields  and  vineyards,  and  by  the  profits  arifing  from  their 
cattle,  and  the  others  by  manufadures  and  trade.     From 
the  Swifs  cantons  every  appearance  of  pomp  and  luxury  is 
excluded,  and  the  ftri^ett  economy  is  pra^fed.     Equality 
is  preferved  by  a  cuftom  that  is  prevalent ;  which  is,  that  of 
dividing  eftates  among  all  the  children,  male  and  female,  with 
this  exception,  that  a  father  may  bequeath  one-third  of  his 
property  to  any  one  of  his  fons,  as  he  pleafes,  fo  that  no 
one  is  rsufed  too  much  above  the  level  of  thereit  of  the  com- 
munity.    A  fpint  of  independence  and  fireedom,  tempered 


by  'decency  and  good  order,  pervades  all  ranks  of  thefe 

{}eople.  Jealous  of  their  privileges,  and  tenacious  of  their 
iberty,  they  are  enamoured  of  their  country,  the  mild  go* 
vernmrnt  and  fublime  fcenery  of  which  prefent  to  them  ir- 
refiflibie  attradions.  They  are  honeft,  fober,  induftriousy 
brave,  and  remarkable  for  their  fidelity.  Religious  in  prin- 
ciple, they  are  addided  neither  to  fuperftition  nor  fanatical 
enthufiafm.  Their  cultoms  and  diverfions  are  of  the  war- 
like kind.  Plays,  gaming,  dancing,  &c.  are  difcouraged* 
The  higher  orders,  m  their  drefs  and  general  mode  of  life, 
imitate  the  Germans  and  the  French ;  but  the  drefs  and 
manners  of  the  inferior  clafs  are  plain  and  fimple,  not  fub- 
jedi  to  the  laws  of  faihion.  Their  houfes,  except  in  fome 
fequeftercd  vallies,  are  chiefly  conftruded  of  wood,  and 
neatly  furniihed  in  the  leait  expenfive  ityle.  They  indulge 
in  i||p  delicacy  of  fare,  their  ordinary  food  being  the  fruit  of 
their  labour  and  the  prodnd  of  the  foiL  The  oiiginal  Em- 
plicity  of  the  paftoral  life  is  every  where  preferv^  ;  none 
feem  to  be  difcontented ;  none  are  miferably  poors  and 
fcarcely  any  beggars  are  to  be  feen.  Under  a  mud  govern- 
ment all  live  at  eafe,  excepting  in  fome  popifh  cantonSf  where  • 
liberty  is  abridged,  and  juliicepartially  adminiftered. 

Lanruage  and  Literature,''^ xhc  language  of  Switzerland 
is  a  dialed  of  the  German ;  but  the  r  rei^ch  is  much  dif- 
fufed,  and  often  employed  by  the  heft  authors*  *In  the  moft 
fouthem  parts,  bordering  on  Italy,  the  common  tongue  is 
the  Italian.  Among  the  Grifons  the  Romanih  prevails.  In 
Vallais  there  is  a  p^icuUr  dialed.  The  French  is  the  lan- 
guage of  the  Pays  de  Vaud ;  and  the  language  called  the 
Vaudois  is  confined  to  the  vallies  of  Piedmodt.  Since  the 
reftoration  of  letters  and  the  reformation  of  religion,  Swit- 
zerland has  .given  birth  to  many  perfons  diitinguifiied  by 
their  literary  attainments  find  performances.  Apiong  thete 
we  find  the  names  of  Bodmer,  denominated  the  father  of 
German  literature ;  John  and  James  Bernouilli,  eminent 
mathematicians ;  Bonnet,  a  natural  hiftorian  ;  Bullinger,  a 
theologian  ;  Buxtorf,  celebrated  for  his  rabbinical  Jearping  ; 
Euler,  a  famous  mathematician  ;  Fufleli,  a  clafiical  fchoU^ ; 
J.  Gefner,  an  antiquary  and  philofopher  ;  Conrad  Gefner, 
ilyled  the  German  Pliny  ;  Haller,  an  eminent  botanift  ;  La- 
vater,  a  phyfiognomiit ;  J.  Mallet,  diftinguifiied  for  his  po- 
lite literature;  H.  Mallet,  an  antiquary;  Necker,  a 
ftate£man  and  financier ;  Ofterwal4>  a  theologian ;  Paracel- 
fus,  an  alchemift  ;  Roufleau,  a  well-known  writer ;  Sauf- 
fure,  a  philofopher  and  natural  hiitorian  ;  Scheuchzer,  dif- 
tinguifiied  in  natural  hiftory;  the  Turretins,  theol<^ians; 
Wetftein,  a  learned  critic  and  divine  ;  Zimmermann,  a  phy- 
fician  ;  and  Zuingle,  a  zealous  reformer,  &c.  &c.  Educa* 
tion  has  been  an  objed  of  attention  in  Switzerland,  fo  that 
even  the  peafants  are  well  informed.  Befides  the  univer- 
iities  of  Geneva  and  Baile,  the  Calviniits  more  efpecially 
have  public  fchools  and  academies  at  Zurich,  Berne  and 
Laufanne,  and  they  have  alfo  literaiy  focieties  in  different 
parts  of  the  country. 

Religion. — The  reformation  was  introduced  into  Switzer- 
land by  Zuingle,  who  differed  in  fome  fpeculative  points  from 
Luther  and  Calvin.  The  Roman  Catholic  fy  ftem  is  eftablifhed 
in  the  cantons  of  Lucern,  Uri,  Schweitz,  Underwalden,  Zug, 
Friburg,  Solothurn,  part  of  Glarus,  and  the  interior  part 
of  Appenzel.  The  Calviniftic  or  reformed  cantons  are, 
Zurich,  Berne,  Bafil,  Schaffhauien,  great  part  of  Glarus^ 
and  the  exterior  conununities  of  Appenzel.  The  lord(hip 
of  Haldenitein,  and  the  town  of  Neuftadt,  are  Lutheran* 
Every  town  and  ftate  has  its  own  particular  conftitution  for 
the  management  of  its  churches,  academies,  fchools,  and 
other  ecckfiaftical  affairs ;  but  all  Hve  in  mutual  amity, 
without  invading  the  rights  and  privileges  of  one  another. 
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iikmufiahnt  mi  Cmmircs.'~^T\ie  ftaple  commoditiet  of 
Switzerland  are 'flax  and  cotton,  which  are  manufadured  in 
various  ways ;  and  a  confiderable  quantity  of  leather  is 
tanned.  The  country  produces  excellent  butter  and  cheefe 
in  great  abundance.  Although  Switzerhnd  has  manv  na- 
vigrable  riwem  and  lakes,  conunerce  has  been  too  much  ne- 

gleded*  Among  the  articles  of  export  are  horfes,  cattkf 
utter,  cheefe,  raw  hides,  filk  ftuffs,  linens,  watches,  dif- 
tiUed  liquors,  5cc.  The  imports  are  com,  flax,  hemp,  filk» 
cotton,  wine,  fait,  and  a  variety  of  manufadured  goods. 

CBmaUf  M/,  md  ProduSs* — ^The  climate  is  defervedly 
celebrated  as  falubrious  and  delightful.  The  heat  of  tlie 
fouthem  parts,  though  fuflicient  to  mature  the  grape,  is 
attempered  by  the  cold  gales  firom  the  Alps  and  glaciers* 
When  the  fun  defcends  beyond  mount  Jura,  in  a  fummer's 
evening,  the  alpine  fummits  long  reflet  the  ruddy  fplendour, 
and  tne  lakes  for  near  an  hour  aflnme  the  appearance  of 
bumiflied  gold.  The  winter,  however,  is  in  fome  parts 
extremely  fevere,  and  the  fummer  heat  in  the  deep  vales  is 
fometimes  oppreflive.  The  face  of  the  country  is  generally 
mountainous ;  and  though  Thurgau,  and  part  of  the  can* 
tons  of  Bafle,  Berne,  Zurich,  Schaffhaufen,  Soleure,  and 
Priburg,  are  the  moft  level  diftri&,  yet  thefe  prefent  emi- 
nences that  may  be  called  mountains,  as  they  are  from  2000 
to  2506  feet  above  the  level  of  the  fea.  No  country  exhi* 
bits  fo  diverfified  an  appearance  as  Switzerland ;  toe  vaft 
chain  of  Alps,  with  enormous  precipices,  extenfive  regions 
of  perpetual  fnow,  and  glaciers  that  refemble  feas  of  ice, 
are  contrafted  by  the  vineyard,  and  cultivated  field,  the 
ricUy  wooded  brow,  and  the  verdant  and  tranquil  vale,  with 
its  bappy  cottages  and  cryftal  ftreams.  Although  in  fuch 
a  country  agriculture  cannot  be  expefted  to  flourifli,  vet 
the  induftey  of  the  inhabitants  affords  a  fupply  of  grain  Uif- 
ficient  for  domeftic  confumption.  Barley  is  cultivated  even 
to  the  edge  of  the  glaciers  1  oata  in  regions  a  little  wargoer ; 
rye  in  thofe  that  are  much  flidtered  %  and  fpelt  in  the  warmeft 
parts.  But  the  produce  being  uncertain,  granaries  are  pro- 
vided for  fumifhing  a  fapply  in  cafe  of  any  deficiency. 
The  country,  however,  being  befl  adapted  for  pafturage, 
the  Swifs  chiefly  depend  upon  their  cattle,  and  much  land 
IS  laid  out  for  winter  forage,  which  would  otherwife  be  pro- 
dudive  of  com.  Flax  is  cidtivated  in  confiderable  quantity, 
and  tobacco  has  been  lately  introduced.  The  beft  wines  9xt 
thofe  of  the  Pays  de  Vaud,  the  cantons  of  Berae  and 
Schaffhaufen,  the  Valteline,  and  the  Vallais,  whicH  latter 
alfo  produces  faffiron.  The  country  affords  abundance  of 
fraits,  apples,  pears,  plums,  cherries,  and  filberds;  with 
mulberries,  peaches,  figs,  pomegranates,  lemons,  and 
other  produAs  of  a  warmer  climate,  in  thofe  difkrids  which 
border  upon  Italy.  But  pafturage  forms  the  chief  pro- 
vince of  the  Swifs  fanner ;  and  the  Sreouent  irrigration  01  the 
meadows  is  praffcifed  in  order  to  bcreale  the  produce  of  hay. 
In  the  beginning  of  fummer  the  cattle  are  conduced  to  the 
aeoeffible  parts  of  the  Alps  by  cow-herds,  who  are  called 
**  Sennen*'  in  the  Ian ^ruage  of  the  country,  and  who  either 
account  to  the  proprietor  for  the  produce,  or  agree  lor  a 
certain  fum.  Thefe  herds  alfo  fupport  many  fwine,  with 
the  butter-milk  and  other  refufe. 

The  rivers  of  Switzerland  are  numerous ;  and  among  the 
moft  fublime  fcenet  of  the  country  may  be  claffed  the  fources 
of  the  Rhine  and  the  Rhone,  two .  of  the  moft  important 
flreams  in  Euro^.  If  we  eftimate  their  length  of  courfe 
through  the  Swifs  dominions,  the  Rhine  is  the  moft  confi- 
derabk }  and  this  is  followed  bv  the  Aar,  the  Reufs,  the 
Limmat,  the  Rhone,  and  the  Tnur,  which  fee  refpedivdy. 
The  lakes  are  alfo  numcrouB  and  interefting :  the  moft  con«- 
fidtrable  are  tboCe  of  Conftaace  on  the  N.£.  and  Geneva 


on  the  S.W.  Only  a  part  of  the  lake  Miq;gioie,  or  tbe 
of  Locamo,  is  fubjed  to  Switzerland;  bnt  the  lake  of 
Lugano  forms  an  extenfive  body  of  water  in  that  regioB. 
The  lakes  of  Neufchatel  amd  Zurich  are  each  about  25  mOet 
k>ngt  amd  about  four  broad.  That  of  Lucem  is  aboat  i; 
10  length,  and  its  greateft  breadth  not  exceeding  three.  Neit 
to  thefe  are  the  lakes  of  Thun  and  Brientz ;  of  Joux  yJi 
Roufs,  on  the  French  confines ;  the  lakes  of  Mont  and 
Bienne,  of  Sempach,  Zug,  WaUenftadt,  and  others  of  is* 
fierior  note. 

The  mountains  of  Switzerland  are  the  moft  cekbratedia 
Europe,  and  are  fup^fed  inferior  in  height  to  none,  except 
thofie  of  South  America,  which  derive  their  advantaf^  iraai 
ftanding  on  an  elevated  plain.  In  a  general  poiot  of  view, 
the  Alps  extend,  in  a  kind  of  circular  form,  finom  the  goif 
of  Genoa,  through  Switzerland,  which  contadns  thdr  centre 
and  higheft  parts,  and  dofe  in  the  Caroic  AU»,  od  tk 
north  of  the  Adriatic  fea.  (  See  Alps.  )  Of  forefts  there 
does  not  feem  to  be  anv  femblance  in  Switzerland;  ind 
wood  is  fo  fcaroe,  as  well  as  turf,  that  the  dung  of  oofi 
and  fheep  is  often  ufed  for  culinary  fires,  Switzerhffld,  froa 
its  fouthem  climate  and  its  elevated  fituation,  may  be  cob- 
iidered,  with  regard  to  its  botany,  as  an  epitome  of  iD 
Europe. 

The  horfes  of  Switzerland  are  efbemed  for  rigour  nd 
fpirit,  and  its  cattle  often  attain  great  fize.    Among  tk 
animals  peculiar  to  the  Alps  are  the  ibex,  bonqoetu,  or 
goat  of  the  rocks,  the  chamois,  and  the  marmot.    Annqg 
Alpine  birds  we  may  enumerate  the  vulture,  called alfo^ 
golden  or  bearded  ? tdture,  the  red-legged  crow,  and  tofdv 
ccraleus.    The  lakes  of  S witzeriand  have  few  pecolnr  Ik 
As  to  the  mineralogy  of  Switzerland,  we  majr  obferre  tkt 
fbme  of  the  ftreams  wafh  down  particles  ot  gold,  as  tk 
Rhine,  the  Emmat,  the  Aar,  the  Reufs,  the  Addi,  m 
the  Goldbach.     It  has  alfo  mines  of  fiUer,  and  alfo  o(M 
and  lead :  the  chief  mines  are  thofe  of  iron,  in  the  dinn 
of  Sargans.     The  canton  of  Berne  has  valuaUe  qovnetoi 
rock-f^t ;  and  it  is  fiaid  that  coal  and  fulphur  are  not » 
known.     But  the  grand  ftores  of  minerals  are  in  Pkdnoit| 
and  the  fouthern  fides  of  the  Alps.    Rock-cry ftal  is  thosstt 
to  be  the  chief  export  of  Switzerland,  pieces  hariog  btf 
^  found  that  weigh  from  feveu  to  eiffht  hundred*weight.  I* 
calcareous  parts  of  the  Alps  pre^nt  beautiful  nuuUei,  v 
good  ilates  are  not  uncommon.    The  country  is  faid  tocoi- 
nft  of  mnfte  and  porphyry.    Amc>Dg  the  Alps  vt  »• 
found  lerpentines,  fteatites,  afbeftos,  and  amianthos,  «» 
jafpers,  agates,  and  various  petrifadions.     Near  Chiaveoii 
is  a  quarry  of  grey  lapis  ollaris,   which  has  been  uvC 
wrought  into  pots  of  various  diroenfionSf  and  which  vv 
ftand  the  fierceft  fire.    Among  the  mineralogical  cnnoB^ 
may  be  named  the  adularia  or  glaffy  felfpar,  on  the  idoi» 
tains  of  Adula ;  and  the  tremolite,  thus  called  fion  »f 
valley  of  Trcmola  near  St.  Gothard.    The  moft  rasoA^ 
mineral  waters  are  thofe  of  Leuk.     In  the  country  of  Sff* 
gans  are  the  finsrular  warm  baths  of  Fabara,  or  ?km\ 
to  the  fouth-^att  are  the  fulphureous  baths  of  Alveoef* 
Coxe.    Playfair.   Pinkerton. 

In  the  year  1798,  when  the  feveral  cantons  of  S^t«r- 
land  were  united  under  the  appellatioD  of  the  W^ 
Republic  or^  Confederacy,  an  uniform  mode  of  keemog>^ 
counts  was  adopted,  tus.  in  franken  or  firancsof  10 bxtseif 
each  batze  being  divided  into  xo  rappen*  The  frtf^ 
equal  to  1^  franc  of  the  new  money  of  France.  The**? 
coined  from  1798  to  1803  bore  the  ftamp  of  the  *•  HaftK 
Republic,"  and  confifted  of  gold  pieces  of  53  and  16  m 
filver  pieces  of  40  and  ao  batzen,  or  4  and  a  ^^^^J'^ 
bide  filyer  piecea  of  loapd 5  batzen.    la  iSpj  S*'^?^ 
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became  again  a  federatiYe  republic;  each  canton  uras  al- 
lowed the  right  of  coinage ;  but  the  ftandard  of  the  pieces 
was  to  be  unifomiy  and  the  coins  of  each  canton  were  to  be 
current  through  the  whole  country.  Tbefe  confift  of  fiWer 
pieces  of  I,  2*  and  4  francs ;  and  bafe  filver  pieces  of  5»  i» 
and  ^  batzen  and  i  rappen. 

The  coinage  of  all  the  cantons  has  been  eftabli(hed,  by  a 
law  of  the  diet  of  18049  as  follows :  the  franc  is  to  contain 
1 2 714  Swifs  grains  (or  io4tVo-  Englifn  ^ains)  of  fine  filver, 
and  the  price  of  the  mark  of  fine  filver  is  to  be  56^  francs. 
The  pieces  of  i  franc  are  to  be  at  the  rate  of  ^2x%%r  to  the 
mark  ;  and  the  pieces  of  2  and  4  francs  in  proportion  :  the 
filver  is  to  be  10  deniers  19^  grains  fine,  with  an  allowance 
of  I  grain  for  remedy  in  tne  finenefs.      The  remedy  of 
weight  in  the  francs  is  16  grains  ^fr  mark  ;  in  the  2  frank 
pieces,  12  grains;  and  in  the  4  frank  pieces,  8  grains/)^ 
mark.     The  ;  batze  pieces  are  to  be  at  the  rate  of  54  to 
the  mark,  8  deniers  fine ;  the  remedy  4th  of  a  piece  ^ 
mark,  and  i^  grain  in  the  alloy  :  90  batzen,  120  naif  bat- 
zen, or  360  rappen,  are  to  Weigh  a  mark ;  the  batzen  are 
to  contain  i  part  of  filver  in  6  ;  the  half  batzen,  3  parts 
in  32  ;  and  the  rappen,  i  part  in  24.     No  law  has  been 
made  for  gold  coins,  except  that  fuch  of  the  cantons  as  may 
wiih  to  have  them,  muft  regulate  the  coinage  in  fuch  a 
manner,  that  the  franc  may  contain  8^  Swifs  grains  of  fine 
gold. 

The  franc,  according  to  the  above  law  of  the  diet,  it 
worth  i^^y^fj,  fterlin?,  or  i/.  fterling  =16  francs  4  batzen 
7  rappen,  in  new  Swifs  money.    Kelly's  Cambift. 
SWITZIE.     See  Schewetz. 

SWIVELS,  a  kind  of  rings  made  to  turn  round  in  a 
ftaple,  or  other  ring.  Thefe  are  nfed  when  a  (hip  lies  at 
her  moorings  in  haroour,  to  winch  the  cables  or  bridges  are 
bent,  that  the  (hips  may  fwing  round  to  the  tide ;  alfo  in 
tedders  for  cattle,  that  they  may  turn  round  without  un- 
warping  the  tedder. 

SwiWEL-Cdfuumt  is  a  fmall  piece  of  artillery,  belonging 
to  a  fhip  of  war,  which  carries  a  (hot  of  half  a  pound,  and 
It  fixed  in  a  docket  on  the  top  of  the  (hip's  fide.  Item,  or 
bow,  and  alfo  in  her  tops.  The  trunnions  of  this  piece  are 
contained  in  a  fort  of  iron  crotch,  whofe  lower  end  termi- 
nates in  a  cylindrical  pivot  refting  in  the  fockct,  fo  at  to 
fupport  the  weight  of  the  cannon.  The  focket  is  bored  in 
a  ftron^  piece  of  oak,  reinforced  with  iron  hooper  in  order 
to  enable  it  to  futtain  the  recoil.  By  means  of  this  frame, 
'which  is  called  the  fwiveU  a^nd  an  iron  handle  on  its  caf- 
cabel,  the  gun  may  be  dire^ed  hy  the  hand  to  any  objedl. 
It  i«»  therefore,  verr  neceffary  m  the  tops,  particularly 
when  loaded  with  muiket  ball«,  to  fire  down  on  the  upper 
decks  of  the  adverfary  in  adiou. 

SwiVEL-Hooif  a  hook  that  turns  in  the  end  of  an  iron 
block  Itrap,  5ec.  for  the  ready  taking  the  turns  out  of  a 
tackle. 

SvfiVEL-I/eadeJ  Cbum-Staffl  in  Rural  Eetmomyi  that 
kind  of  flaffof  this  fort  which  turns  upon  a  fwivel.  See 
SllATF'Chum* 

SWOJANOW,  in  Geography  a  town  of  Bohemia,  in 
the  circle  of  Chrudim  ;  9  miles  S.E.  ef  Politzka. 
SWOONING.    See  Syncope. 
SWORD,  an  ofTenfive  weapon,  worn  at  the  fide,  ferving 
either  to  prick,  or  cut,  or  both. 

Its  parts  are  the  blade,  gnard,  hand  or  grafp,  and  pum- 
mel ;  to  which  may  be  added,  the  bow,  fcabbard,  hook, 
and  chape.  The  mafters  of  defence  divide  the  fword  into 
the  ujfert  mtddk^  and  lower  part ;  or  the  fortf  rnddle^  and 
folbU  or  fmall  and  weak  part. 

Anciently,   there   wat  a  kind  of  two*handed  fwordt. ' 
Vol.  XXXIV. 


called  n^adost  which  were  to  be  managed  with  both  htods ; 
and  which  in  thofe  days  they  accuftomed  themfelves  to 
brandifh  fo  nimbly,  as  to  cover  the  whole  body  with  them. 

The  favages  of  Mexico,  when  firit  vifited  by  the  Spa* 
niards,  had  a  kind  of  wooden  fwords,  which  would  do  at 
much  execution  as  ours.  In  Spain,  fwords  are  only  allowed 
of  fuch  a  length,  determined  by  authority.  The  an«ient 
cavaliers  gave  names  to  their  fwords :  Joyeufe  was  that  of 
Charlemagne ;  Durandol  that  of  Orlando,  &c. 

Before  the  difcovery  of  metals,  fwords  were  fa(hioned 
probably,  like  thofe  of  the  Mexican  favages  already  men« 
tioned,  of  fome  heavy  wood,  hardened  by  fire;   next  to 
thefe  brazen,  or  rather  copper  fwords  were  introduced,  of 
which  fort  many  have  been  found  in  Ireland.    (See  Archseo- 
logia,  vol.  iii.  p.  555*)     And' after  the  art  of  tempering 
fteel  was  underftood  and  praf^ifed,  they  were  made  of  this 
metal.     In  early  ages,  fwords  were  of  fuch  value  as  to  be 
kept  in  temples  and  fanduaries,  and  to  be  fpecially  be- 
queathed in  the  wills  of  princes  and  Rt^at  warriors ;  and  in 
the  days  of  chivalry   they  were  diftinguifhed  by  proper 
names,  defcriptive  of  their  fuppofed  qualities,  or  alluding 
to  their  deftrudive  powers ;  a  method  of  diftin£Uon  bor* 
rowed  firom  the  Perfians  and  Arabians,  and  pradUfcd  by 
Mahomet.     Swords  were  alfo  of  various  forms,  and  illied 
with  one  or  with  both  hands,  for  thrufting  or  cuttings  or 
for  both  purpofes.      The  fwords   ufed  by  the   Roman 
legionary  troops  were  very  (hort  and  ftrong,  the  blade  rarely 
exceeding  nineteen  inches  in  length,  two-edged,  and  made 
for  either  fi:abbing  or  cutting.    Thofe  of  the  Britons,  called 
fpathae,  were  large,  long,  and  heavy ;  as  were  alfo  thofe  of 
toe  Saxons.    The  Norman  fwords  were  alfo  long  and  heavy. 
The  fword  was  carried  in  a  belt  of  buff  or  ouer  leather, 
girded  round  the  body,  or  thrown  over  the  right  (boulder : 
thefe  (honlder-belts  were  called  baudricks.    Among  modem 
fwords  we  read  of  a  braquemart  or  (hort  fword,  the  ftoc* 
cado  or  long  fword,  the  efpadon  or  two-handed  fword,  thft 
Swifs  or  baficet-hilted  fword,  a  Spani(h  fword  or  toledo,  a 
tuck  inclofed  in  a  walking-ilick,  a  poniard,  dagger,  which 
feems  to  have  been  a  conitant  companion  of  the  fword,  at 
leaft  fince  the  days  ef  Edward  I.,  fabre,  and  fcymitar,  to 
which  may  be  added  the  (hable^  a  broad  fword  with  only 
one  edge. 

Sword,  Broads  fometimes  called  Xhit  hack-fwordf  hat 
only  one  edge,  and  is  ba(ket-kandled. 

SwoRB-^Air^,  an  officer  in  the  city  of  London,  who 
attends  the  k>rd  mayor  at  his  going  aoroad,  and.  to  carry 
the  fword  before  him,  as  the  emblem  of  Juftice. 

It  is  obferved  by  an  ancient  writer  of  armoury,  that  the 
bearer  muft  carry  it  upright,  the  hilts  being  holden  under 
his  bulk,  and  the  blade  diredly  up  the  mid£e  of  his  breaft> 
and  between  the  fword-bearer's  brows. 

The  fword  is  likewife  carried  before  the  principal  o£Goer$ 
of  boroughs,  and  other  corporate  towns,  to  reprefent  the 
ftate  and  princely  office  of  the  king,  as  the  chief  governor* 

SwoRD'Biareri,.    See  Port-glaiv£. 

SwoKD-Belt,    See  Belt. 

SwoED-BIadei^  Mills  for.    See  Mill. 

Sword,  Pkas  of  the*    See  Pleas  and  Jus  Glain* 

Sword,  St,  James  of  the.    See  James* 

S woRD-/]^,  XifhiaSf  in  Ichthyology,  the  name  of  a  genus 
of  fi(h  of  the  order  of  Apodes. 

The  charaders  of  this  genus,  accordinff  to  LinnseuSy  aue^ 
that  the  membrane  of  the  gills  has  eight  bones,  and  tJie 
point  or  extremity  of  the  nofe,  fnout,  or  upper  jaw  of  the 
fi(h,  is  (haped  like  a  fword,  and  the  body  taper  and  vrith* 
out  fcales.  There  is  only  one  fpecieti  vw.  the  ouphias 
gladhit* 
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According  to  the  Axtedian  fyftem  of  ichthyologj^  the 
charaden  of  this  genus  of  fifh  are  thefe :  the  branchiofteffe 
membrane  on  each  fide  contains  about  eight  bones ;  the 
fnout  is  extended  into  a  very  long  and  deprefied  pointy  imi« 
tating  the  figure  of  a  fword,  and  of  a  bony  fubftance ;  the 
body  is  oblong  and  roundiih ;  the  back-fin  ia  fmall,  and  is 
very  low  in  the  middle ;  there  are  no  belly-fins  at  all.  The 
air-bladder  in  this  fifh  is  remarkably  long,  and  the  anus  very 
near  the  tail. 

The  fword-fiih  is  fo  remarkable  for  the  (hape  of  its  fnout, 

which  ia  extended  in  form  of  a  fword,  that  it  has  been 

called  by  all  nations  by  a  name  expreflive  of  that  chara£ker. 

Its  conunon  name,   xiphtasi   is  from  the  Greek,  {t^os,  a 

fword^  and  it  is  called  gladiui  in  Latin,  and  in  Englifh  the 

fwwd-jifb. 

It  grows  to  a  very  confiderablc  fize,  fo  as  fometimes  to 
weigh  an  hundred  pounds.  It  is  of  a  long  and  rounded 
body,  large  ft  near  the  head,  and  tapering  by  degrees  toward 
the  tail ;  its  (kin  is  confiderably  rough,  its  back  black,  and 
its  belly  of  a  filvery  white ;  its  mouth  is  of  a  moderate  fixe, 
and  has  no  teeth ;  its  fnout  runs  out  into  the  figure  of  a 
fword  in  the  upper  jaw,  the  under  is  much  (horter,  and  ter- 
minates in  a  very  fharp  point ;  it  has  one  only  fin  on  the 
back,  running  almoft  the  whole  length  of  it ;  its  tail  is  very 
remarkably  forked ;  it  has  only  one  pair  of  fins  at  the  gills, 
having  none  on  the  belly.  It  is  common  in  the  Mediter- 
ranean, and  fome  other  feas,  Sind  is  eileemed  by  many  a 
very  delicate  fifh  for  the  table.  The  manner  of  fi(hing  for 
it  is  the  fame  at  this  time  that  the  old  writers  have  defcribed 
it  to  be  in  theirs,  by  the  harping-iron.     Willughby. 

The  ancient  manner  of  taking  this  fifli  is  particularly  de- 
fcribed by  Strabo  (lib.  i.  p.  i6.),  and  agrees  exadly  with 
that  pra6tifed  by  the  moderns.  A  man  afcends  one  of  the 
cliffs  that  overhangs  the  fea ;  as  foon  as  he  fpies  the  fi(h,  he 
gives  notice  of  the  courfe  he  takes.  Another  that  is  (ta- 
tioned  in  a  boat,  climbs  up  the  mafts,  and  on  feeing  the 
fword-fifii,  direfls  the  rowers  towards  it:  as  foon  as  he 
thinks  they  are  got  within  reach,  he  defceads,  and  taking  a 
fpear  in  his  hand,  firikes  it  into  the  fiih,  which,  after 
wearying  itfelf  with  its  agitation,  is  feized  and  drawn  into 
the  boat.  It  is  much  efteemed  by  the  Sicihans,  who  buy 
it  eagerly  for  about  6d,  per  pound,  at  its  firit  coming  into 
feafon.  The  feafon  lafts  from  May  till  Auguft.  This  fifh 
is  faid  to  be  very  voracious,  and  a  very  grtat  enemy  to  the 
tunny,  which,  according  to  Belon,  are  as  much  terrified 
by  it  as  (heep  are  at  the  fight  of  a  wolf.  Ovid*  Halieut.  97. 
Pennant. 

SwoRD-Gr/7^,  or  Sweet  Ru/h^  in  Botany,     See  AcoRUS. 

Swo^B'Handi  in  the  Manege.     See  Hand. 

SwoTXty- Shaped  Leaves y  in  Botany ^  Folia  en/iformia.  See 
Leaf  and  Ensatje. 

SWORDS,  in  Geography ^  a  poft-town  of  the  county  of 
Dublin,  Ireland,  not  far  from  the  fea,  and  on  the  great 
northern  road.  There  is  in  this  place  one  of  the  moft  perfeA 
of  the  ancient  round  towers,  which  is  73  feet  high,  and  50  or 
60  feet  diflant  from  the  church.  Here  are  alfo  fome  other 
ruins.  Previous  to  the  union.  Swords  was  one  of  the 
boroughs  called  potwalloping.  It  is  feven  miles  N.  from 
Dublin. 

SYA,  a  town  of  Sweden,  in  Weft  Gothland ;  13  miles 
S.W.  of  Linkioping. 

SYALCOLE,  a  town  of  Bengal ;  20  miles  N.  of  Puc- 
culoe. 

SYAMA,  a  name  of  the  Hindoo  goddefs  Parvati.  The 
same  means  ^/ori,  fimilar  to  Kali,  another  of  her  many 
names.     (See  Kali  and  Parvati.)     Syama  is  ^o  the 
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name  of  a  dog  attendant  on  Yama,  the  Hindoo  kioir  of 
heU.  ^ 

SYANG»  in  Geography^   a  fmall  ifland  in  the  Padfic 
ocean.     N.  lat.  0°  25'.    E.  long.  130®  9'. 

SYANPOUR,  a  town  of  Hindooftan,  in  Oude-,  13 
miles  S.  of  Canoge. 

SYASKUTAN,  one  of  the  Kurile  or  Kurillkoi iflads, 
about  50  verfts  from  another  ifland,  called  Ar-Amakutm, 
between  which  the  current  is  very  rapid.  This  ifland,  whidi 
is  80  verfts  long,  and  5  broad,  is  uninhabited.  Upon  it 
are  two  high  rocky  mountains ;  one  of  which  Hands  in  the 
northern  half,  on  the  north-eaft  (here,  extends  ridge^e, 
and  has  formerly  4bumt ;  the  other,  being  a  Luee  rock,  ii 
on  the  promontory  near  the  north-weft  fide,  and  from  ik 
pcninfula  to  the  fea-fhore,  on  both  fides,  confifts  of  notbisg 
but  rock  and  crumbling  ftone. 

SYBARIS,  in  jlnaent  Geograpby^  a  town  of  Italy,  tt 
the  mouth  of  a  fmall  river  of  the  fame  name,  in  the  gulf  of 
Tarentum,  at  the  point  of  divifion  between  Brutiamaod 
Lucania.    The  Greek  and  Latin  hiftorians  concur  in  giving 
to  that  ancient  and  famous  city  a  Greek  foundation.  It 
bore  fucceilively  the  appellations  of  Sybaris,  Thurium,  aa& 
Copia;    all  which  terms,  according  to  their  etymologies, 
denote  abundance.      According  to   Strabo,   Sybahs  «a 
founded,  or  at  leaft  re-eftabU(hed,  by  the  Achsans.   A^ 
cordinfir  to  Juftin,  it  was  founded  by  Philo6^etu8.    Wk- 
ever  might  be  its  origin,  it  became  fo  confiderabk,  that  if 
we  give  credit  to  ancient  authors,  it  gave  law  to  four  ^ 
tions  and   twenty-five  cities,    and   could   mufter  300,000 
fighting  men.     The  walls  of  the  capital  inclofed  aipace</ 
^TL  miles  and  a  half,  and  its  fuburbs  extended  near  {e^Knnib 
along  the  Crathis.     The  natural  richnefs  of  the  adjacat 
foil  encouraged  agriculture,    and  furniihed  abundance  of 
articles  for  commerce  ;  and  the  convenience  of  its  fitsatuB 
between  two  confiderable  rivers,  the  Sybaris  and  the  Cn- 
this,    favoured  a  g^at  exportation.      From  thcfc  (ourcK 
wealth  flowed  copioufly  into  the  ftate,  and  with  it  brougiit 
fuch  luxury  and  degeneracy  of  manners,  as  have  exciicdtk 
aftonifhment  and  indignation  of  all  ancient  writen ;  is^ 
much  that  the  term  "  Sybarite"  became  proverbial  to  (t 
note  a  man  devoted  to  pleafure.     So  enfeebling  were  tk 
effeAs  of  this  luxury,  that  70  days,  as  Strabo  fajs,  M* 
ficed  to  deftroy  all  their  grandeur  and  profperity:  5"^ 
years  B.C.  the  Crotoniates,  amounting  to  100,000,  uodtf 
their   famous  commander,   the  athleta  Milo,  encountcRd 
them  at  Siagra,    and   totally   defeated    them.      Breakiog 
down  the  dams  that  kept  out  the  Crathis,  they  let  tbc 
furious  ftream  into  the  town,  which  foon  overtorned  ^ 
fwept  away  every  edifice  of  ufe  or  ornament.     The  inhabit- 
ants were  maflacred  without  mercy ;    and  the  few  tbl 
efcaped  the  daughter,  and  attempted  to  reftore  their  city* 
were  cut  to  pieces  by  a  colony  of  Athenians,  who  afw* 
wards  founded  the  new  city  of  Thurium,  on  or  near  ^ 
fame  fpot,  which*  in  procefs  of  time,  became  fubjed  to  ik 
Lucanians.     Diodorus,  differing  from  Strabo,   fays,  that 
50  years  after  its  deftrudion,  it  was  repeopled  by  tl«  Thfi^ 
falians,  who  were  afterwards  expelled  by  the»Crotoniaitf; 
and  that  it  was  at  that  time  that  the  Athenians  came  hitbff 
with  ten  vefl'els.    After  the  deftrudion  of  Sybaris,  Thunaa 
became  a  confiderable  liate,  under  the  difciphne  of  Chs- 
rondas,  who  died  a  martyr  to  the  fpirit  of  his  own  h«* 
Having  fixed  the  pain  of  death  upon  any  citizen  that  IhoaL 
enter  the  fenatc-houfe  armed,  and  being  reminded  that  s 
his  hurry  he  had  bjrought  a  i  word  with  him  into  the  afieicl^ 
he  immediately  plunged  it  into,  his  own  breaft,  and  ^^ 
his  decree  with  hie  own  blood.     Thurium  flouriOied  for  > 
long  time  under  the  dominion  of  Honie  j  till  falliog  '^ 
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decay,  it  was  judged  expedient  to  fend  a  colony  thither, 
under  the  conUilatc  of  T.  Sempronius  Longus  and  Scipio 
Africanus,  in  the  year  of  Rome  559.  After  this  event,  it 
affumed  the  name  of  Copia.  The  coins  of  Sybaria  are 
amongft  the  moft  ancient  known  ;  being  of  the  fort  called 
«« incufi,**  «.  e,  convex  on  one  fide,  and  concave  on  the 
other.  They  bear  a  bull,  which  fome  have  thought  to  be 
an  emblem  of  the  fubdued  river,  long  their  friend  and  pur- 
veyor, but  in  the  end  an  inftrument  of  their  deftruftion. 
*  The  great  works  undertaken  to  drive  back  its  waters  arc 
probably,  it  is  faid,  expreffed  by  the  head  of  the  animal 
being  turned  back  on  its  (houlder.  The  fpot  on  which  this 
city  ftood,  noted  to  a  proverb  in  ancient  hiftory  for  the 
luxury  and  effeminacy  of  its  inhabitants,  is  now  merely  in* 
dicated  by  a  few  degraded  fragments  of  aquedufts  and 

tombs. 

Sybaris,  a  fountain  of  the  Peloponnefus,  in  Achaia 
Propria,  near  the  town  of  Bura,  according  to  Strabo.— 
Alfo,  a  town  of  Afia,  in  the  Colchide,  which  was  the  refi- 
dence  of  the  king  of  the  country. 

SYBERG,  or  Siegbbrg,  in  Geography^  a  tovra  of  Ger- 
many, in  the  county  of  Mark ;  at  which  place  ftood  an- 
ciently the  ftrong  citadel  of  the  Saxons,  called  «  Sigeburg/' 
or  "  Syburg,"  at  the  confluence  of  the  Ruhr  and  Lenne, 
which  was  wholly  deftroyed  in  the  year  1287;  3  miles  S.  W. 
of  Schwiert. 

SYBILHEAD,  a  cape  on  the  weft  coaft  of  Ireland,  in 
the  county  of  Kerry ;  8  miles  W.N.  W.  of  Dingle.  N.  lat. 
52°  IO^    W.  long.  lo**  18'. 

SYBOTA,  in  jineleni  Geography^  a  port  of  Epirus, 
upon  the  coaft  of  Almene,  between  the  month  of  the  river 
Miamis  and  the  town  of  Torona,  accordinflr  to  Ptolemy. — 
Alfo,  the  name  of  an  ifland  on  the  coaft  of  Epirus. 

SYC  ABIS,  in  Omkhologyt  a  name  by  which  fome  authors 
have  called  the  atricapilla,  or  black-cap,  a  fioull  bird  well 
known  in  England. 

SYCAMINOS,  a  word  ufed  by  fome  for  the  mulberrj 
fruit,  and  by  fome  for  the  tree. 

Sycaminos,  in  AneiaU  Geography.     See  Caipba. 

Sycamimos  is  alfo  a  town  which  Philoftratus  places  on 
the  confines  of  Egypt  and  Ethiopia.  Ptolemy  calls  it 
^  Hiera  Sicaminos  ;''  and  places  it  on  the  E.  bank  of  the 
Nile,  and  S.  of  the  lelTer  catarad. 

SYCAMORE,  a  fpecies  of  JlcWf   or    fig-tree.    See 

Ficus- 

The  fycamore  grows  to  a  large  fize ;  the  wood  is  fofit, 
white,  and  valued  by  the  turners :  this  tree  thrives  better 
than  moft  other  forts  near  the  fea,  and  is  frequently  culti- 
vated to  fcreen  plantations  of  other  kinds  from  the  fpray. 
It  is  a  tree  of  the  timber  kind,  which  throws  out  a  wide 
Ipreading  head.  Its  leaves  are  vine-fhaped,  and  on  their 
firft  appearance  are  of  a  pleafant  green ;  but  their  beauty  is 
foon  deftroyed  by  the  pmorations  of  infeds,  which  leffens 
its  value  for  ornamental  purpofes.  And  it  is  a  fort  of 
tree  which  is  eafily  increafed,  as  in  the  autumn,  when  the 
keys  are  ripe,  th^y  may  be  gathered,  and  in  a  few  days 
after  fown,  about  an  mch  and  a  half  deep,  in  beds  of 
common  mould.  In  the  fpring  the  plants  will  appear,  and 
make  a  (hoot  about  a  foot  and  a  half  by  the  autunm  follow- 
ing', if  the  ground  of  the  feminary  be  tolerably  good,  and 
they  are  kept  clean  from  weeds.  In  the  fpring  after  they 
come  up,  they  fhould  be  planted  in  the  nurfery  in  rows 
two  feet  and  a  half  afunder,  and  their  diftance  in  the  rows 
tnutt  be  one  foot  and  a  half.  Here  they  may  remain  till 
they  are  big  enough  to  plant  out  finally,  witn  no  further 
in:>uble  than  taking  off  unfightly  fide-branches,  and  fuch 
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as  have  a  tendency  to  make  the  tree  forked,  except  digging 
between  the  rows,  which  muft  always  be  done  every  wuter. 

The  fycamore  is  likewife  a  tree  that  grows  very  well  on 
moft  forts  of  foils,  and  of  coorfe  mar  be  ufefullv  cultivated 
in  many  cafes  by  the  farmer.  It  is  ooferved  by  Mr.  Younjg, 
m  the  7th  volume  of  his  "  Annals  of  Agriculture,"  to  fc 
the  only  tree  which  grows  erefl,  and  reufts  the  wind  and 
fpray  of  the  fea ;  but  the  beech  has  lately  been  found  to 
anfwer  well  in  fuch  fituations. 

SycAMORE-TVf^,  a  name  improperly  given  by  us  to  the 
aeer  majus.     See  Maple. 

SYCAJAOKE-Motb^  in  Natural  Hi/lory^  the  name  of  a 
peculiarly  larj^  and  beautiful  moth,  or  night-butterflv,  fo 
called  from  its  caterpillar  feeding  on  the  leaves  ot  the 
fycamore.  This  caterpillar  is  remarkably  large,  very  often 
growing  to  three  inches  and  a  half  long,  and  three  quarters 
of  an  inch  in  diameter. 

Thefe  caterpillars  being  put  into  a  box,  each  fpun  itfelf 
a  ftrong  and  firm  cafe,  which  it  faftened  to  the  fide  of  the 
box,  and  in  it  waited  the  time  of  its  laft  transformation  :  in 
each  of  thefe  (hells  there  was  left  a  fmall  aperture,  by  means 
of  which  the  creature  was  to  get  out  when  in  its  butterfly 
ftate,  and  the  head  of  this  animal  was  placed  exa£^ly  againa 
this  aperture.  In  this  ftate  they  lie  all  the  autumn,  winter^ 
and  fpring,  and  in  the  begrinningof  fummer  come  out  in  the 
fhape  of  a  very  elegant  moth.  The  wings,  when  expanded, 
meafure  more  than  five  inches,  and  each  has  an  eye,  luce  that 
on  the  peacock's  tail,  near  the  extremity.  The  horns  are 
of  the  feathered  kind,  and  are  very  large  and  elegant ;  and 
the  body  and  origins  of  the  wings  are  covered  with  very 
long  hairs.     Med.  Acad.  Par.  1692. 

SYCE,  in  jincient  Geogratby^  an  ifland  fituated  on  the 
coaft  of  Ionia,  according  to  Pliny. 

SYCHEUM,  a  maritime  town  of  Arabia  Felix. 

SYCION,  a  word  ufed  by  fome  authors  to  exprefs  a 
deco6Hon  of  dried  figs. 

SYCITES,  the^^-^M^,  a  name  giten  by  fome  authors 
to  fuch  natural  nodiues  of  flint  or  pebbles,  as  happen  to 
approach  to  a  fig  in  ffiape. 

Stcitss  Fimtfttf  a  term  ufed  by.  the  ancients  to  exprefs  a 
wine  impregnated  with  figs. 

SYCOMA,  or  Sycosis,  firom  avxnf  a  Jlgf  an  excref- 
cence  like  a  fig. 

SYCOMANTIA,  ffvxojjMvltmf  in  AntiqtniVf  a  fpecies  of 
divination  performed  with  fig-leaves ;  for  which  fee  Potter, 
Archaeol.  Grsec.  lib.  ii.  cap.  18.  torn.  i.  p.  i^^. 

SYCOPHANT,  avxo(pctv%,  formed  from  crvwo^f  ajlgf  and 
^yw,  /  £fc9verf  a  Greek  term  originally  ufed  at  Athens* 
for  perfons  who  made  it  their  bufinefs  to  inform  againft 
thofe  who  ftole  figs,  to  the  owners,  or  againft  thofe  who« 
contrary  to  the  law,  which  prohibited  the  exportation  of 
figs,  pradifed  the  thmg,  and  deceived  the  omcers,  the  in- 
fpedors  of  the  ports,  ftc. 

At  length  the  term  became  ufed,  in  the  general,  fbr  all 
informers,  tale-bearers,  parafites,  flatterers,  &c.  efpecially 
thofe  in  the  courts  of  princes ;  and  at  laft,  for  liar,  impoftor^ 
&c. 

SYCOPHANTIC  Plants.    See  Parasites. 

SYCOSIS,  in  Meduinef  avxiaa'tu  from  oi/xov,  a  jigy  an 
eruption  of  inflamed  and  hardifli  tubercles,  affedting  prin- 
cipally the  bearded  part  of  the  face,  and  forming  a  granu* 
lated  prominent  ulceration,  which  fomewhat  relembtes  the 
foft  infide  pulp  of  a  fig. 

This  cutaneous  malady  was  mentioned  by  Celfus  as 
occurring  at  Rome.  <<  Eft  etiam  ulcus,  quod  a  >(W  fimi* 
litudine  ffviuMr^  a  Graecis  nominatur,  quia  caro  m  eo  ex. 
crefcit*'*     (Cdfus,  De  Med.  lib.  vi.  cap.  3.)    llie  later 
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Greek  writers  are  not  at  all  agreed  in  their  ufe  of  the  term  i 
but  Paul  ofJEgitiz  properly  defcribes  it  as  an  eruption  on  the 
face  of  <<  roundy  red,  fomewhat  hard,  painful,  and  ulcerating 
tubercles."  (Lib.  iii.  cap.  22.)  And  Aetius  mentions 
the  difeafe  as  **  one  of  the  aflfe^lions  of  the  chiui  whiah," 
he  juftly  obfenres,  **  differs  from  Acne  in  the  nature  of  the 
humour  which  it  difchar^s,  and  in  its  greater  tendency 
to  ulceration."  .  (Tetrabib.  ii.  Serm.  4.  cap.  14.)  Dr. 
WiUan  intended  to  include  it  in  the  eighth  order  of  his 
claffification  of  cutaneous  difeafes,  in  which  place  it  is 
defcribed  by  Dr.  Bateman  in  his  *<  Pradical  Synopds"  of 
that  arrangement,  as  aifuming  two  forms,  one  when  it  occurs 
on  the  chin,  fycofis  trunti ;  and  another,  when  it  occupies 
the  hairy  fcalp,  S^  captUitti,     See  that  work,  p.  291. 

In  the  firft  fpecies,  the  tubercles  begin  to  arife  on  the 
under  lip,  or  on  the  prominent  part  of  the  chin,  in  an  irre- 
gular but  fomewhat  circular  clcifter;  and  thefe  are  fol- 
uiwed  by  fuccei1i?e  clu tiers,  fpreading  along  the  conrfe  of 
the  jaw  up  to  the  ears,  and  even  under  the  jaw  towards  the 
nec(,  as  far  as  the  beard  grows.  The  tubercles  are  red  and 
fmooth,  and  elevated,  fume  of  them  nearly  attaining  the 
ilze  of  a  pea.  Their  progrefs  towards  fuppuration  is  (low, 
occupying  the  fpace  of  three  or  four  weeks;  but  gra- 
dually a  thick  loatter  oozes  out,  matting  together  the  hairs 
of  the  beard,  and  rendering  (having  impracticable.  This 
rugged  and  fcabby  condition  of  the  eruption,  intermixed 
with  the  matted  and  encru(ted  beard,  not  only  occafions  a 
confiderable  degree  of  deformity,  but  becomes  very  trouble- 
fome,  from  the  violent  itching  which  accompanies  it.  Its 
duration  is  various ;  but  it  is  commonly  flow  and  tedious, 
and  will  fometimes  difcharge  again  after  being  healed. 

This  form  pf  fycods  nec^flarily  affe^s  principally  men  : 
but  women  are  not  altogether  exempt  from  it,  though  they 
fuffer  but  little  from  it,  when  it  occurs  in  them. 

The  fecond  fpecies,  fycofis  capiUitii,  appears  chiefly 
about  the  margin  of  the  hairy  fcalp,  and  the  tubercles  are 
arranged  in  clutters  of  an  irregularly  circular  form.  They 
are  fofter  and  more  pointed  than  thofe  of  the  ehin ;  and 
they  all  pafs  into  fuppuration  in  the  conrfe  of  eight  or  ten 
days,  becoming  confluent,  and  producing  an  elevated,  un- 
equal ulcerated  furface,  which  often  appears  granulated,  fo 
M  to  exhibit  fome  refenblance  to  the  internal  pulp  of  a  fig. 
The  ulceration,  as  Celfus  ftates,  is  generally  humid;  for 
there  is  a  con(iderable  difcharge  of  a  thin  ichorous  fluid, 
which  emits  an  unpleafant  rancid  iinell.  <*  £x  duro  exi- 
guum  (juiddam  et  glutinofum  exit :  ex  humido  plus,  et 
Biali  odoris."     Celfus,  De  Med.  lib.  vi.  cap.  3. 

The  fycofis,  under  its  former  fpecies,  may  be  miftaken 
for  the  violent  kinds  of  acne,  which  is  fituated  chiefly  upon 
the  face ;  if  it  is  not  obferved  that  the  difeafe  is  limited  to 
the  part  occupied  by  the  beard;  that  the  tubercles  are 
fofter  and  more  numerous  than  in  acne,  and  arranged  in 
duflters ;  and  that  they  t)end  to  produce  ulceration.  When 
it  is  feated  on  the  fcalp,  as  in  the  fecond  fpecies,  the  fycofis 
may  hp  confounded  with  the  porrigo,  or  puftules  and  ulcers, 
called yjvf.  But  an  attentive  obferver  will  mark  the  tuber- 
culated,  hard,  and  elevated  bafe  of  the  fuppurating  tumours 
in  the  difeafe  in  queftion,  which  does  not  occur  in  the  foft 
fcabbing  puftules  of  porrigo.  The  latter,  too,  is  a  con- 
tagious difeafe  ;  the  former  not. 

The  cure  of  the  fycofis  is  fometimes  flow,  but  not  in 

Senend  difficult.  When  the  tubercles  are  numerous,  in- 
amed-,  and  confluent,  and  efpecially  when  the  fuppuration 
is  either  beginning  or  confiderably  advanced,  the  mo  ft 
fpeedy  benefit  is  derived  from  the  application  of  poultices 
at  nirht,  of  bread  and  milk,  linfeed  powder,  or  other  fimple 
ingredients.    In  the  lefs  fevere  formsi  warm  ablutioas  or 
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fomentations  may  be  fubftituted.  When  the  ioflaamutorr 
fymptoms  are  reduced,  and  in  cafes  where  they  are  frxtmthe 
firft  moderate,  the  healing  procefs  is  much  promoted,  aod 
the  difcharge  moderated  and  redrained  by  the  appiicatioa 
of  the  ointment  of  nitrate  of  mercury,  diluted  with  three  or 
four  parts  of  fimple  cerate,  or  by  the  ointment  of  the  white 
precipitate,  united  with  au  equal  portion  of  zinc  or  {uoi. 
nine  ointment.  At  the  fame  time  it  is  ufeful  to  prefcribe 
antimonials,  with  alterative  dofes  of  mercury,  followed  by 
cinchona,  or  ferpcntaria,  and  the  fixed  alkalies,  efpecially 
where  there  appears  to  be  any  afFeAion  of  the  digelliie 
organs,  which  not  un frequently  accompanies  this  erupUoo. 
See  Bateman's  Pra^ical  Synopfis  of  Cutaneous  DifeaiiEi, 
p.  291,  3d  edit. 

S  Y  COTA,  a  word  ufed  by  fome  of  the  ancients  to  ex* 
prefs  a  fort  of  food  prepared  of  figs. 

SYCOTON,  a  name  given  by  the  ancients  to  tbclireroi 
a  pig  fed  with  figs.  This  was  efteemed  a  very  elegant  dift 
among  the  old  Greeks. 

SYCTA,  in  Andent  Geography^  a  town  of  Afia,  in  tbe 
interior  of  the  territory  of  the  rcrfide.     Ptolemy, 

SYCURIUM,  a  town  of  Theffaly,  in  Magnefia,  fituated 
at  the  foot  of  mount  Offa.     Livy. 

SYCUSSA,  an  ifiand  fituated  in  the  vicinity  of  looii. 
Pliny. 

SYDABAD,  in  Geography^  a  town  of  HiDdooftaa,n 
the  fubah  of  Agra  ;  14  miles  N.  of  Agrra. — Alfo,  a  towD 
of  Hindooftan  ;  50  miles  W.  of  Benares. 

SYDAPOUR,  a  town  of  Bengal;  28  miles  S.S.E.rf 
Boglipour. — Alfo,  a  town  of  Hindooftan,  in  the  Caniatic; 
as  miles  S.W.  of  Nellore'. 

SYDBY,  a  town  of  Sweden,  in  £aft  Bothnia;  lomib 
S.  of  Chriftianftadt. 

SYDENHAM,  Thomas,  in  Bhgraphy,  a  phyfidanrf 
extraordinary  genius,  was  bom  at  Winrord- Eagle,  in  Dor* 
fetfhire,  about  the  year  1624.  He  was  the  fon  of  a  gentle- 
man of  independent  fortune,  and  was  fent  to  Oxford  in  \^ 
where  he  was  admitted  a  commoner  of  Magdalen-hall.  But 
on  the  occupation  of  that  citv  as  a  garrilon  for  Charki  L 
in  the  civil  war,  Sydenham,  wnofe  connexions  were  with  tit 
parliamentary  party,  (his  eldeft  brother  being  a  colonel  it 
their  fervice,)  quitted  it,  and  went  to  London.  WliSt 
here,  as  he  informs  us  himfelf,  an  accidental  illnefs  of  b 
brother  brought  him  into  an  acquaintance  with  Dr.  Thonn 
Coxe,  an  eminent  phyfician  who  had  been  called  in,  »d 
who,  finding  him  altogether  undecided  as  to  the  choice  o^ 
his  profelfion,  and  perceiving  him  to  be  a  young  man  of 
great  acutenefs,  perfuaded  him  to  commence  theftiidy(tf 
medicine,  on  his  return  to  Oxford.  Sydenham  adopted 
this  fuggeftion,  and  returned  to  Magdalen-hall,  for  de 
purpofe  of  carrying  it  into  execution,  as  foon  as  that  city 
was  delivered  up  to  the  parliament ;  and  in  April,  1648)  Ik 
took  the  degree  of  bachelor  of  phyfic.  About  this  tiac» 
through  the  intereft  of  a  near  relation  with  the  parlianieotarT 
party,  he  obtained  a  fellowfhip  of  All-Souls  college,  in  ^ 
place  of  a  member  eje^d  for  his  political  opinioni^.  Aftef 
purfuin^  his  ftudies  a  few  years,  he  quitted  Oxford  ^Tthool 
any  farther  degree,  and  fubfequently  obtained  that  of  doSof 
of  phyfic  at  Cambridge,  and  fettled  in  the  pra£iice  of  1^ 
profeffidn  in  Weftminiier. 

The  ex  ten  five  prafiice  which  he  is  faid  to  have  cnjoyftl 
from  1660  to  1670,  is  perhaps  only  to  be  accounted  fof 
by  the  greater  fuccefs  which  nis  fuperiority  of  flcill  in  tie 
difcrimination  and  treatment  of  difeafea  would  neceiTanh 
command,  and  which,  from  the  novelty  of  his  plans  v<^ 
become  more  readily  a  matter  of  notoriety  ;  for,  from  tla 
periodi  namely,  after  the  reftoration^  his  opinions  and  pf^ 
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tical  conneAions  muft  have  been  on  the  wrong  fide.  He 
appears  to  have  met  with  oppofitiony  too^  on  the  part  of 
the  college ;  fince  he  never  was  admitted  to  the  rank  of  a 
fellow,  and  was  oaly  made  a  licentiate  at  a  late  period  of 
his  life.  It  is  certain,  indeed,  that  he  experienced  no  fmall 
ihare  of  the  enmity  and  calumny  which  is  ufually  excited 
by  innovation ;  yet  he  appears,  from  his  dedications  to 
Drs.  Mapletoft,  Brady,  Paman,  Cole,  &c.  to  have jpof- 
fefTed  fome  intimate  and  valuable  friends  in  the  profeflion  ; 
and  he  feems  to  have  conduced  himfelf  towards  all  without 
any  of  that  arrogance  which  too  often  accompanies  origi- 
nality  of  talent. 

An  anecdote  has  been  related,  on  the  authority  of  dr 
Richard  Blackmore,  in  proof  of  Sydenham's  contempt  for 
all  medical  writings.  lie  is  faid  to  have  replied  to  an  in- 
qniry  refpe£ting  the  heft  books  to  be  read  to  mialify  a  man 
for  pradlice,  "  read  Don  Quixote."  Sir  Hans  Sloane, 
however,  vrho  affirms  that  he  never  knew  a  man  of  brighter 
natural  parts,  believed  this  to  be  a  joke.  It  is  certain, 
indeed,  that  Sydenham  paid  little  attention  to  the  prevalent 
medical  doArines  which  were  taught  in  the  principal  fchools 
of  Europe,  and  were  adopted  by  moft  of  the  pra6titioners 
of  his  time.  His  fagacity  led  him  to  a  more  philofophical 
mode  of  acquiring  pathological  knowledge.  He  tells  us 
that,  on  commencing  pra6iice,  he  was  immediately  con- 
vinced, that  the  only  means  of  acquiring  a  corred  know- 
ledge of  his  art,  was  by  a  diligent  and  minute  attention  to 
the  phenomena  of  difeafes,  by  giving  up  his  whole  mind  to 
the  mveftigation  of  the  changes  and  progrefs  of  fymptoms, 
from  which  the  true  and  natural  indications  of  cure  woald 
be  readily  deduced ;  an  opinion  which  every  fubfequent 
year  ferved  only  to  confirm.  (See  his  **  Epiftola  Dedi- 
catoria"  to  Dr.  Mapletoft. )  He  adds,  that  his  friend  Mr. 
Liocke  (the  celebrated  writer  on  the  human  underftanding) 
approved  of  this  method,  and  there  is  a  complimentary 
canto  of  Latin  verfes  by  that  able  author,  prefixed  to  hu 
treatife  on  fevers. 

It  was  to  febrile  difeafee  that  he  firft  applied  this  induc- 
tive method,  and  he  admits  that  it  was  after  feveral  years 
of  anxious  attention  and  perplexity  that  he  fatisfied  himfelf 
refpe6king  the  proper  and  fuccefsful  mode  of  treating  thefe 
maladies.  In  1666  he  publifhed  the  refult  of  his  obfer* 
▼ations  on  thefe  fubief^s,  in  a  work  entitled  **  Methodus  cu- 
randi  Febres,  propnis  Obfervationibus  fuperftru£la ;"  which 
he  afterwards  republiihed,  with  remarket  fuggefted  by  fubfe- 
quent experience,  under  the  new  title  of  *'  Obfervationes  Me- 
dicse  circa  Morborum'  Acutorum  Hiitoriam  et  Curationem/' 
8vo.  1675.  In  this  work,  however,  as  in  fome  of  his  other 
writings,  we  find  hypothetical  language  pretty  largely  inter- 
mixed vAih  found  pra6tical  obfervation.  He  commences 
with  a  definition  of  lii/ea/e  after  the  Hippocratic  do6trine, 
ttfs.  that  it  is  **  a  violent  effort  of  nature,  for  the  benefit 
of  the  conilhution,  to  expel  a  morbific  caufe."  Thus, 
the  plague  he  deemed  a  ilruggle  to  drive  out  the  contagious 
matter  by  means  of  buboes,  perfpiration,  or  various  erup- 
tions ;  and  the  gout  a  providential  exertion  to  depurate  the 
blood  by  expelling  its  impurities  ;  and  according  to  the  de- 
cree of  violence  with  wmch  this  is  effected,  and  the  rapi- 
dity with  which  the  critical  depuration  takes  place,  the  dif- 
ea£e,  he  affirmed,  was  acute  or  chronic.  Neverthelefs,  in  his 
pra6lice  he  feems  to  have  been  little  influenced  by  hypo- 
thefis ;  but  to  have  regulated  his  views  by  an  attentive  con- 
fi deration  of  the  fymptoms,.andof  the  juvantia  and  Udentia; 
and  in  this  refped  he  was  the  author  of  much  practical  im- 
provement. In  the  treatment  of  the  fmall-pox  efpecially, 
then  a  moft  frequent  and  fatal  epidemic,  he  was  led  to  adopt 
a  moil  falutary  method  of  curei  by  reprefling  the  eruptive 


fever,  by  means  of  cool  air  and  antiphbgiftic  remedieat 
by  which  the  fubfequent  eruption  and  conlequent  danger 
were  greatly  diminimed;  although  this  was  in  oppofition 
not  only  to  the  prevailing  praciicc,  which  confided  ia 
forcing  the  eruption  by  heat  and  itimulating  medicines,  but 
to  the  hypothetical  dodrine,  which  he  had  himfelf  admitted. 
Subfeqoent  experience  has  not  only  fully  confirmed  the 
propriety  and  luccefs  of  his  pradice,  but  has  (hewn  the 
neceflity  of  extending  it  to  other  eruptive  and  febrile  dif- 
eafes. The  fagacity  and  found  pbfervation  of  Sydenham 
were  alfo  particularly  manifeded  in  the  correA  hiJtories  of 
fome  difeafes  which  tie  has  left.  His  defcriptions  of  the 
/mall-pox^  meq/les,  and  gtmtf  have  been  deemed  models  of 
medical  hiftory ;  and  his  detail  of  the  fingular  variety  of 
deceptive  appearances,  which  hjijleria  affumes  in  females,  is 
a  difplay  of  extraordinary  acutensfs.  He  was  extremely 
attentive  alfo  to  the  varieties  which  occurred  in  difeafes, 
efpecially  of  the  febrile  clafa,  in  different  feafons,-and  which 
required  a  correfponding  modification  of  the  treatment ;  and 
he  has  pointed  out  what  ne  terms  the  epidemic  conftitution  of 
particular  years,  by  which  all  the  prevailing  difeafes  were 
in  fome  degree  modified. 

The  other  works  in  which  Sydenham  promulgated  hit 
mode  of  pradice,  were  <<  Epiilolae  Refponfonse  duae  \ 
primat  De  Morbis  Epidemicis  ab  Anno  167^ 'ad  1680,  ad 
R.  Brady  ;  fecunda^  De  Luis  Venerea  Hifloria  et  Cura- 
tione,  ad  rf.  Paman,"  1680:  "  Diflertatio  Epiftolaris  ad 
G.  Cole,  De  Obfervationibus  nuperis  circa  Curationem 
Variolarum  confluentium  ;  necnon  de  Affedione  Hyfte- 
rica,**  1682  :  •«  Differtatio  de  Febre  putrida  Variolii*  con- 
fluenti^us  fupervenicnte ;  et  de  Midu  Sanguineo,  a  Calculo 
Renibns  impado,"  1682  :  "  Tradatus  de  Podagra  et  Hy- 
dropa/'  1683  :  **  Schedula  Monitoria  de  Novae  Febris  in- 
greffu,"  1686.  On  the  fubjeds  of  ftone  in  the  kidney  and 
^out,  this  author  had  but  too  much  opportunity  of  acquir- 
ing ample  information,  having  been  mbjed  to  both  thefe 
maladies  for  more  than  thirty  years,  which  impaired  his  con- 
ftitution, and  ultimately  terminated  his  life.  He  died  in 
December,  1689,  at  the  age  of  fixty-five.  After  his  death, 
a  manual  of  pra6Uce,  which  he  had  compofed  for  the  ufe 
of  his  fon,  was  publifhed  by  a  friend,  to  whom  he  had  con- 
figned  the  MS.,  under  the  title  of  "  Proceffus  Integri  in 
Morbis  fere  omnibus  Curandis,''  1 693 ;  which  contains  ^ 
very  brief  notice  of  the  fymptoms  of  many  difeafes,  both 
acute  and  chronic,  with  fome  familiar  formulae. 

Sydenham  ever  maintained  the  charader  of  a  generous  and 
public-fpirited  man ;  aind  has  been  univerfally  acknowledged 
the  firft  phyfician  of  his  age.  The  numerous  editions  oi 
his  works,  indeed,  both  fingly  and  colledively,  in  almoft 
all  the  countries  of  Europe,  the  deference  paid  to  his  au* 
thority,  and  the  commendations  beftowed  upon  him  by  al- 
moft ail  pradical  writers  fince  his  time,  amply  prove  the 
folidity  of  his  title  to  the  high  reputation  attached  to  his 
name.  The  College  of  Phyficians,  which  admitted  him 
late  in  life  even  to  the  privileges  of  a  licentiate,  have  fub- 
fequently  placed  his  buft  in  their  hall,  near  that  of  Harvey. 
Haller  gave  his  name  to  the  age  of  medical  hiftory,  in 
which  experiment  and  obfervation  began  to  be  fubltituted 
for  hypothetical  dodrincs  ;  and  Boerhaave,  who  never  men- 
tioned him  but  with  a  fort  of  vene^^ation,  thus  expretfcd  his 
praifes  in  a  public  difcourfe.  **  Unum  eximium  habeo» 
Thomam  Sydenham,  Angliae  lumen,  Artis  Phaebum ; 
cujus  ego  nomen  fine  honorific^  praefatione  memorare  eru- 
befcerem ;  quem  quoties  contempiatur,  occurrit  animo  vera 
Hippocratici  viri  fpecies,  de  cujus  erga  Rempublicam  Me-, 
dicam  meritit  nunquam  ita  magnifice  dicam,  quin  ejus  id 
fit  fuperatura  ^gnitas.''    See  Eloy.  Did.  Hift.  de  la  M^- 
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d^ine.     Gen.  Biog.     Hutchinfon's  Biog.  Medica.     Sy- 
denhami  Opera.  '       . 

Sydenham,  Floyer,  was  born  in  17  lo,  and  educated  at 
Wadham  college,  Oxford,  where  he  took  the  degree  of  M.A. 
in  1734.  In  1759  he  ifTued  propofals  for  printing  an  £ngli(h 
translation  of  Plato's  works ;  and  from  that  time  to  1767,  he 
fucceffively  produced  verlions  of  the  "  lo,"  the  **  Greater 
and  Leffer  Hippias,"  and  the  «  Banquet,"  parts  i  and  2. 
He  afterwards  lived  in  indigence,  and  died  in  1787  or  1788, 
in  confequence  of  being  imprifoned  for  debt  to  a  viAualler. 
He  was  generally  beloved  for  the  candour  of  his  temper  and 
the  gentlenefs  of  his  "manners  ;  and  he  was  reckoned  a  good 
Greek  fcholar.  His  circumilances  excited  fympathy  among 
the  friends  of  literature  in  England,  and  are  faid  to  have 
occaiioned  the  inftitution  of  the  benevolent  Literary  Fund. 

SYDERIS,  in  Ancient  Geography j  a  river  which  had  its 
mouth  in  the  Cafpian  fea,  in  the  place  where  it  affumed  the 
name  of  the  Hyrcanian  fea.     Pliny. 

SYDEROPCECILUS,  in  Natwal  Hifiory,  the  name  of 
a  ftone  mentioned  by  the  ancients.  It  was  found  in  Arabia, 
and  feems  to  have  obtained  this  name  from  its  being  fpotted 
with  a  ferruginous  colour.  The  defcriptions  of  the  ancients 
are,  however,  in  this,  as  in  many  other  inliances,  too  (hort 
to  fuffer  us  to  guefs  what  ftone  they  meant.  This  might 
pofObly  be  a  granite  with  fpots  of  this  peculiar  colour. 

SYDERVELT,  in  Geogrg^kj,  a  town  of  Guelderland ; 
6  miles  W.  of  Culemburg. 

SYDNEY.     Sec  Sidney. 

Sydney  Bay^  a  bay  on  the  S.  coaft  of  Norfolk  ifland, 
in  the  South  Pacific  ocean.    N.  lat.  29^5'.  E.  long.  168°  2'. 

Sydney  Cove^  a  creek  or  harbour  within  Port  Jackfon, 
on  the  E.  coalt  of  New  Holland ;  in  which  creek  it  the 
fettlement  for  tranfported  convi^s.  A  town  is  eredied  here, 
with  houfcB  for  the  governor  and  deputy-governor.  Metals 
of  various  kinds  abound  on  the  fpot  ana  in  the  neighbouring 
foil.  The  cove  lies  open  to  the  N.E.  and  is  contmued  in  a 
S.W.  dirediion  for  nearly  1000  yards,  gradually  decreafing 
from  the  breadth  of  1400  feet,  till  it  terminates  in  a  point» 
where  it  receives  a  fmall  ftream  of  frefh  water.  The  anchor- 
age extends  2000  feet  up  the  cove,  and  has  foundings  in 
general  of  four  fathoms  near  the  (hore,  and  five,  fix,  or 
Icven  near  the  middle  of  the  channel.  It  is  perfeAly  fecure 
from  all  winds ;  and  for  a  confiderable  interval  on  both  fides, 
fhips  can  lie  clofe  to  the  (hore  ;  nor  are  there  are  any  rocks 
or  fhallows  to  render  the  navigation  dangerous.  S.  lat. 
32°  C3'.     E.  long.  159°  20'. 

SVDONAIA,  a  town  of  Syria,  fituated  on  the  fouth 
fide  of  a  hill,  on  the  top  of  which  is  a  celebrated  Greek 
nunnery,  founded  by  the  emperor  Juftinian,  who  endowed 
it  with  a  confiderable  revenue,  and  gave  them  three  hundred 
Georgian  Haves  for  vaiTals,  whofe  <kfcendant8  are  the  inha- 
bitants of  the  town,  and  profefs  the  Greek  communion ; 
12  miles  N.E.  of  Damafcus. 

SYDOPTA,  in  Ancttnt  Geography^  a  town  of  Ethiopiai 
near  Egypt.     Pliny. 

SYDRACI,  a  people  of  India,  who  inhabited  the  terri- 
tory which  was  the  limit  of  the  expeditions  of  Alexander 
on  that  fide.     Pliny. 

SYDRI,  a  people  of  Afia,  in  Arachofia.     Ptolemy. 

SYDRUS,  a  town  o(  India,  on  this  fide  of  the  Ganges, 
on  the  banks  of  the  river  Indus,  between  Parabati  and  Epi- 
taufa.     Ptolemy. 

SYEDRA,  a  town  of  Cilicia,  according  to  Ptolemy. 
Strabo  calls  it  Sydra,  and  places  it  in  the  vicinity  of  Cor»- 
cafium. 

SYEKE,  in  Geografyt  a  town  of  Germanyi  in  the  county 
4>fHoya;  x6  miles  N.W,  of  Hoya. 


SYENA,  in  Botany ^  named  by  Schrebcr  in  memorr  of 
Arnold  Syen,  fuperintendant  of  the  garden  at  Leyden,  m 
ardent  botanift,  frequently  mentioned  in  the  Hortut  Mala- 
bartciUt  and  author  of  a  tra6t  De  Herla  FumanOi  pubbihed 
in  Bartholin's  ASa  Hafnienfiay  v.  3.  103.  Haller  calli 
him  ""vir  fplendidus,  et  magnus  rei  herbaria  amator."— 
Schreb.  39.  Willd.  Sp.  PI.  v.  i.  254.  Mart.  Mill.  Di4 
V.  4.  Purfh  23.  (Mayaca;  Aubl.  Guian.  t.  1.42. 
Jufl.  45.  Lamarck  lUuftr.  t.  36.) — Ciafs  and  order,  Tri. 
andrta  Monogynla*     Nat.  Ord.  Junc'h  JulT. 

Gen.  Ch.  CaL  Perianth  inferior,  of  three,  Hnear-Iaaceo. 
late,  acute,  fpreading^  permanent  leaves.  Cor.  Petals  threes 
roundifh,  concave,  fpreading,  the  length  of  the  cilyx. 
Stam,  Filaments  three,  capillary  ;  anthers  oblong.  ?^ 
Germen  fuperior,  roundifh  ;  ftyle  thread-fhaped ;  ftigni 
trifid.  Peric.  Capfule  globular,  crowned  with  the  ftyle, d 
one  cell  and  three  valves.  Seeds  fix,  globular,  ftriatedi  two 
affixed  to  each  valve,  one  above  the  other. 

.  Obf.     Syena  is  nearly  allied  to  Commelina. 

Eff.  Ch.  Calyx  of  three  leaves.  Petals  three.  CapfukoF 
one  cell  and  three  valves. 

I.  S.JiuviatiRs.  Willd.  n.  I.  (Mayaca  fluviatiliijADbL 
Guian.  t.  15.) — Native  of  rivulets  in  Guiana,  aKo  io  Vir- 
ginia and  Carolina ;  flowering  from  July  to  NoTember.* 
A  fmall,  mofly  plant.  Stem  {omewhat  branched,  decnfflbot* 
Leaves  capillary,  whorled.  Flowers  folitary,  ftalked,  .whitei 
fmall. 

SYENE,  or  Assuan,  in  Geography^  a  city  of  Egypti 
fituated  on  the  eaft  fide  of  the  Nile.  This  town  is  cekbrited 
for  the  firA  attempt  to  afcertain  the  meafure  of  the  circaO' 
ference  of  the  earth,  by  Eratotthenes,  a  native  of  Cjrreae, 
who,  about  the  year  276  before  Chrifl,  was  invited  fim 
Athens  to  Alexandria  by  Ptolemy  Euergetes.  Near  it,  M 
a  fmall  ifland  on  the  Nile,  anciently  called  Elephanihuh  {k 
Elsphantina,)  is  a  temple  of  Cnuphis  ilill  itanding,  lOJ 
little  injured  ;  here  was  likewife  a  Nilometer,  bat  this  isDOt 
to  be  difcovered.  In  this  town,  which  was  fituated  DDder 
the  tropic,  according  to  the  report  of  Strabo,  a  well  v« 
funk  which  marked  the  fummer  folflice,  and  the  diy  va 
known  when  the  Ityle  of  the  fun-dial  cail  no  (hade  at  oooo: 
at  that  intlant  the  vertical  fun  darted  his  rays  to  the  botton 
of  the  well,  and  his  image  was  refleded  on  the  water.  Sf 
ene  is  at  prefent  a  miferable  place,  with  a  fmall  fort,  coo* 
manded  by  an  aga  of  the  Janizaries  :  the  remaiiis  of  the  ib- 
cient  town  are  on  an  eminence  to  the  fouth.  Columot  and 
pillars  of  granite,  fcattered  here  and  there,  denote  its  fit©- 
tion.  Here  is  an  ancient  building,  perhaps  the  obfemtory 
of  the  ancient  Egyptians;  375  miles  S.  of  Cairo.  See 
Assouan. 

Juvenal  was  exiled  at  Syene,  under  a  pretext  of  comfflJW* 
ing  a  cohort  there. 

Pliny  fays  that  the  name  of  Syene  was  alfo  given  toajfr 
ninfula  loOo  paces  in  circuit,  upon  the  confines  of  £tliiop4i 
on  the  Arabian  coaft,  in  which  was  a  Roman  garrifon* 

SYENITE,  in  Mineralogy.     See  Sienite. 

SYER,  in  Geography f  a  river  of  France,  which  rifia  sbo* 
two  leagues  to  the  ^f.  of  Thionville,  and  runs  into  tk 
Mofelle  near  Wafferbillich. 

SYESSA,  in  Ancient  Geography,  a  town  of  Italj,  B 
Tyrrhenia. 

SYFERT,  in  Coinage^  a  copper  coin  of  EmbdcB.  Aj 
a  money  of  account,  2  fyferts  =  a  ftiver.  See  Coin  «» 
Money* 

SYGAROS,  an  ifland  fituated  on  the  coaft  of  AnW 
Felix.     Pliny. 

SYIA,  a  fmall  town  of  the  ifland  of  Crete,  which  ferw 
as  a  port  to  the  town  of  Elyrus.  . 
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SYKE,  in  Rural  Economy^  a  rill  or  fmall  brooki  in  a  low 
bojmr  fit  nation. 

SYKES,  Arthur  Ashley,  D.D.  in  Biography^  a  learned 
ind  liberal  divine  of  the  church  of  England,  was  born  in  Lon- 
doa  about  the  year  1684.    Educated  at  St.  Paul't;  fchool,  he 
wai  admitted  of    Bennet    college,   Cambridge,   in    1701. 
When  under-rraduate,   he  compofed  a  copy. of  Hebrew 
verfes  on  the  death  of  king  William.     He  took  the  degree 
of  M.A.  in  1708,  and  enQraved  as  one  of  the  aflidants  in 
St.  Paul's  fchool.    Quitting  this  fituation,  he  devoted  liimfelf 
tefludy,  and  particularly  to  that  of  the  fori ptu res  ;  and  in 
1712-13,  he  was  collated  by  archbifhop  Tennifon  to  the 
vicarfbip  of  Gadmorfham  in  Kent.     In  anfwer  to  a  fernion 
of  Dr.  Thomas  Brett,  he  publiibed  an  examination  of  that 
part  of  it  which  related  to  the  incapacity  of  perfons  not 
epifcopally  ordained  to  adminiiler  Chriitian  baptifm.     Al- 
though he  took  occafion  to  fpeak  refpedlfully  of  Diffenters, 
this  circumilance  did  not  prevent  his  obtaining  from  the 
duchefs- do  wager  of  Bedford  a  prefentation  to  the  redkory 
of  Dry-Drayton,  in  Cambrid^efhire,  on  which  he  refigned 
his  vicarage.     In  1715  he  publifhed  a  tra6t,  intitled  "  The 
Innocency  of  Error  afl'erted  and  vindicated,"  which  ferved 
as  an  argumentative  defence  of  a  pc^fition  advanced  by  him, 
*^  that  no  herefy  is  fo  deftruAive  to  religion  as  a  wicked 
life ;  no  fchifm  fo  damnable  as  a  courfe  of  fin ;"  and  the 
ground  of  his  reafoning  was,  *<  that  no  errors,  if  involun- 
tary, are  or  can  be  punifhable."     In  fubfequent  editions  he 
animadverted  on  the  objections  that  had  been  urged  again  ft 
the  do6trine  which  he  advanced.     In  feveral  of  the  contro- 
verfies  which  took  place  in  the  rei^nof  queen  Anne,  and  on 
the  introduction  of  the  houfe  of  Hanover,  with  regard  to 
the  do6irines  of  pafllve  obedience  and  non-refiitance,  and  the 
power  and  danger  of  the  church,  and  its  connexion  with  the 
nate,  he  took  a  part,  always  appearing  the  decided  advocate 
of  Whig  principles  in  the  iiate,  and  of  thofe  called  Hoadleian 
in  the  church ;  always  avowing  kimfelf  the  ally  and  aflbciate 
of  fuch  men  as  Hoadlcy  and  Clarke.     In  a  traCt,  intitled 
**  The  external  Peace  of  the  Church  only  attainable  by  a 
Zeal  for  Scripture  in  its  jud  Latitude,  and  by  mutual  Cha- 
rity ;  not  by  a  Pretence  of  Uniformity  of  Opipion,"  he 
argued,  <<  that  a  latitude  of  opinion  is  intended  and  allowed 
by  the  legiflature  to  fubfcribers,  as  they  are  members  of  the 
church  of  England  :"  which  pofition  was  proved  to  be 
untenable  in  the  "  Confeflional." 

In  171 8,  Mr.  Sykes  was  inftituted  to  the  reftory  of  Ray- 
leigh,  in  Eflex,  and  refigned  hi^  living  inCambridgeniire  ;  and 
in  the  fame  year  he  was  nominated  bj  Dr.  Clarke,  as  reClor 
of  St.  James'^,  to  be  afternoon  preacner  at  King-flreet  cha- 
pel.  Golden- fqu are,  fir  Ifaac  Newton  confirming  the  ap- 
pointment.    In  1 72 1  he  was  nominated  by  Dr.  Clarke  to 
the  office  of  morning  preacher  at  this  chapel.     In  the  mean 
ivhile  he  publifhed  an  anfwer  to  Mr.  Rogers's  *'  Difcourfe 
of  the  vifible  and  invifible  Church  of  Chrifl  ;'*  and  a  letter 
addrefled.to  the  earl  of  Nottingham,  who,  in  anfwer  to 
^Whifton*s  letter  to  him  on  the  eternity  of  the  Son  and  the 
Ploly  Ghoft,  for  which  his  lord(hip  was  thanked  by  the 
univerfity  of  Oxford,  had  advanced  fome  intolerant  maxims* 
In  1 72 1  he  publifhed  a  pamphlet,  intitled  «  The  Cafe  of 
Subfcription  to  the  XXXIX    Articles  confidered,   occa- 
fioned  by  Dr.  Waterland's  Cenfure  of  Arian  Subfcription," 
in     iwhich  he   again    defended   latitudinarian   fubfcription. 
TPhis  controverfy  produced  replies  and  rejoinders.    In  1725, 
on    the  recommendation  of  Dr.  Clark^  de  was  appointed 
afliftant  preacher  at  St.  James's.     To  CoUins's  **  Difcourfe 
on  the  grounds  and  Reafons  of  the  Chriftian  Religion," 
publifhed  in  1724^  Sykes  pnblifhed  a  r^ly  in  l^2S*  ii^titled 
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«'  An  EfTay  on  the  Truth  of  the  Chriflian  Religion,  wherein 
its  real  Foundation  upon  the  Old  Tcftament  is  fhewn."  This 
has  been  pronounced  by  good  judges  one  of  the  belt  books 
on  that  fubje6L     Upon  receiving  his  degree  of  D.D.  at 
Cambridge  in  1726,  he  is  faid  to  have  <*  flood  like  the  flufdy 
oak  to  receive  and  return  back  the  fiery  darts  of  the  ortho* 
dox."     On  the  death  of  Dr.  Clarke  in  1729,  an  eulogy  of 
that  eminent  man  was  publifhed  by  Dr.  Sykes.     He  after- 
wards engaged  in  a  controverfy  with  Dr.  Waterland,  and  in 
another  with  Whiilon,  Chapman,  and  Douglafs,  on  Phle- 
gon*8  .Eclipfe.     In  1736  he  wrote  in  favour  of  the  Dif- 
lenters  a  trad,  intitled  •*  The  Reafonablenefs  of  applying  for 
the  Repeal  or  Explanation  of  the  Corporation  and  Teft 
Ads  impartially  confidered,''  and  another,  intitled  «  The 
Corporation  and  Tefl  Ads  fhewn  to  be  of  no  Importance  to 
the  Church  of  England."     In  1737  he  publifhed  "  An  In- 
quiry into  the  Meaning  of  the  Demoniacs  in  the  New  Tefta- 
ment."     In  1739  he  was  promoted  to  the  deanery  of  St.  Bu- 
rien's,  in  Cornwall,  in  the  patronage  of  the  crown  ;  and  in 
1740,  by  the  intereft  of  Uifnop  Hoadlcy,  he  was  collated  to 
a  prebend  in  the  church  of  Winchefler.     In  1740  he  pub- 
lifhed one  of  his  nrati  elaborate  works,  under  the  title  of 
^<  The  Principles  and  Connexion  of  Natural  and  Revealed 
Religion  diflindly  confidered,"  which  was  regarded  as  an 
able  defence  of  Chriftianity.     His  other  works  were,  "  A 
brief  Difcourfe  on  Mh-acles  ;'*  "  The  Rational  Communi- 
cant, &c. ;"  «*  Examination  of  Mr.  Warburton's  Account 
of  the  ancient  Legiflators ;  of  the  double  Dodrine  of  the 
old   Philofophers  ; ,  of  the  Theocracy  of  the  Jews  ;  and  of 
Sir  Ifaac  Newton's  Chronolojry,"    1744;  "An  EfTay  on 
the  Nature,  Defign,  and  Origin  of  Sacrifices ;"    "  Two 
Queflions  previous  to  Dr.  Middleton'g  Free  Inquiry,  impar- 
tially confidered  ;"  and  "  A  Paraphrafe  and  Notes  upon  the 
EpifUe  to  the  Hebrew^'  His  publications,  which  amounted 
to  fixty-three  in  number,  many  of  them  being,  indeed,  pam- 
phlets, evince  his  induflry.     Dr.  Sykes  fuffered  much  from 
the  gout  and  flone,  but  his  death  was  occafioned  by  a  para- 
lytic flroke,  which  feized  him  in  November  1756,  and  carried 
him  off  a  few  days  after,  in  his  feventy-third  year.     He  had 
been  married,  but  had  no  children.     "  In  his  manners,"  fays 
his  biographer,   "  he  was  mild  and  obliging,  cheerful  in 
temper,  and  unfoured  by  the  many  controverfies  in  which 
he  engaged.     He  was  pundual  in  the  difcharge  of  his  pub- 
lic and  domeflic  duties,  and  paffed  through  life  with  gc« 
neral  refped."     Memoirs  of  the  Life  and  Writings  of  Dr. 
Sykes,  by  J.  Difoey,  D.D. 

SYL,  in  Geography^  a  river  of  Walachia,  which  runs  into 
the  Danube ;  16  miles  S.  of  Krajova. — Alfo,  a  town  of 
Waiachia ;  28  miles  S.S.W.  of  Brancovani. 

SYL^US,  in  Ancient  Geography^  a  town  of  Afia  Minor, 
in  Pamphylia. 

SYL  AX,  a  name  anciently  given  to  the  Tigris.     • 

SYLBURGIUS,  Frederic,  in  Biography,  a  learned 
philologift,  was  born  near  Marpurg,  in  Heffe,  in  154/6. 
He  gaffed  his  early  years  in  the  inllrudion  of  youth,. and 
afterwards  became  a  corredor  and  revifor  of  the  editions  of 
ancient  authors,  printed  by  Weehel  and  Commelin.  The 
editions  which  he  fuperintended  are  held  in  high  cflimation, 
and  his  reputation  as  a  Greek  fcholar  was  acknowIedg(*d  by 
the  firfl  writers  of  his  time.  He  was  the  author  of  a  Greek 
grammar  much  commended  by  Voflius ;  and  he  hnd  a  con- 
fiderable  (hare  in  StepHens*s  Greek  Thefaurus.  He  alfo 
compofed  Greek  poems,  and  fome  other  works,  which  mani- 
fefled  learning  and  judgment.  He  died  at  Heidelberg  in 
1596,  worn  out  by  his  literary  labours.     Moreri. 

SYLEUM,  in  Ancient  Geography^  a  town  of  Afia  Minor, 

fituated 
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Situated  towards  the  confines  of  Phrygia,  Caria,  Lycia,  and 
Pifidia.  It  was  fubjed  to  the  tyrants  of  Cibyra  and  in  its 
vicinity. 

.SYLLA,  Lucius  Cornelius,  in  Btograf>byy  a  Roman 
commander,  and  head  of  a  party,  was  defcended  from  a 
branch  of  the  Cornelian  family,  funk  into  indigence  and 
obfcurity.     He  pafled  a  licentious  youth,  and  having  ac- 
quired the  qualities  of  a  gay  libertine,  he  ingratiated  him- 
felf  fo  much  with  a  celebrated  courtezan  of  that  period,  that 
Ihe   bequeathed   him  her  whole  property.      He  alfo  was 
a  favourite   of  his   mother-in-law  to    fuch  a  degree,  that 
at  her  death  fhe  made  him  heir  to  a  large  eftate.     Having 
thus  indulged  himfelf    in  licentious   pleafure    and    gained 
wealth,  he  became  the  votary  of  ambition  ;  and  fucceeded 
in  obtaining  the  office  of  quacftor  to  the  celebrated  Marius, 
at  his  firft  confulate,  B.C.  107.     When  Marius  went  to  his 
African  campaign,  Sylla  was  left  in  Italy  to  raife  recruits, 
and  did  not  join  the  army  till  it  was  going  into  winter- 
quarters.     He  now  began  to  purfue  a  courfe  very  different 
from  that  of  his  younger  days  ;  cententing  himfelf  with  the 
diet  of  the  foldiers,  undertaking  the  molt  laborious  duties, 
and  imitating  his  great   commander,  whole  friendfhip  he 
thus  acquired.     Many  opportunities  foon  offered  themfelves 
for  the.exercife  and  difplay  of  his  military  talents.     Being 
deputed  as  an  ambaffador  to  the  court  of  the  king  of  Mau- 
ritania, in  an  important  negociation,*  he  paffed  boldly  and 
without  moleflation  through  Jugurtha's  army,  from  which 
circumftance  he  gained  the  appellation  ef  <<  Felix."     He 
fucceeded  in  his  embafly,  and  induced  Bocchus  to  become  a 
traitor,  and  to  deliver  Jugurtha  into  his  hands.     The  credit 
which  Sylla  thus  acquired  excited  the  jealoufy  of  Marius, 
which  was  further  aggravated  by  his  caufing  a  fignet  to  be 
engraved,  on  which  he  was  exhibited  in  the  aft  of  receiving 
the  illuilrious  captive.     Marius,  hovever,  difguifed  or  fup- 
prefl'ed  his  jealoufy  fo  far  as  to  avail  himfelf  of  his  fervices ; 
for  when  he  was  appointed  to  the  command  againft  the 
Cifalpine  Gauls  and  Cimbrians,  B.C.  1,04,  Sylla  acted  as  his 
lieutenant-general.     In  this  office  he  was  fignally  fuccefsful ; 
and  conceiving  himfelf  entitled  to  civic  honours,  he  went  to 
Rome,  and  declared  himfelf  a  candidate  for  the  praetorftiip. 
Failing  in  his  firft  application,  he  accomplifhed  his  purpofe 
in  the  following  year  by  bribery.     When  the  time  of  his 
magiflracy  expired,  he  was  fent,  B.C.  96,  into  Cappadocia, 
to  fettle  Ariobarzanes  on  the  throne,  and  baring  foon  ef- 
fefted  this  bufinefs,  he  received  a  friendly  embaffy  from 
Arbaces,  king  of  Parthia ;  and  on  occafion  of  an  interriew, 
he  manifefted  his  lofty  and  afpirin^  difpofition,  by  placing 
three  chairs  and  feating  himfelf  in  the  middle,  whilft  thofe  on 
each  fide  were  affigned  to  Ariobarzanes  and  the  Parthian 
ambaffador.      In  the  Social  war,  B.  C.  91,  Sylla  had  a 
command  in  Samnium,  and  diflinguifhing  himfelf  above'  all 
other  commanders,  he  was  elefted  to  the  confulate  B.  C.  88, 
and  now  commenced  the  rivalfhip  and  hoftility  between 
him '  and  Marius.     He  was-  now  50  years  old ;    and  he 
ftrengthened  his  interefl  by    marrying   Caecilia    Metella, 
daughter  of  Metellus,  the  high  pontiff.     The  objeft  of  com- 
petition between  thefe  two  afpiring  Romans  was  the  com- 
mand in  the  Mithridatic  war.      Sylla  having  gained  the 
foldiers,  fucceeded  in  this  attainment  of  his  objeft  ;  but  the 
meafures  that  were  adopted  bv  the  partxfans  of  both  com- 
petitors   were    riolent   and   fanguinary.      The  fuccefsful 
competitor  haring  taken  poffeffion  of  the  city,  and  being  at 
the  head  of  fix  lemons,  procured  articles  of  impeachment 
againfl  Marius  and  his  partifans ;  a  decree  of  profcription, 
3nd  a  price  to  be  fet  on  their  heads. 

Sylla  remained  at  Rome  foqie  time  after  the  expiration  of 


his  confulate;  but  throueb  the  influence  of  Cinna,ODeo( 
the  Marian  fa6tion,  who  nad  been  elefted  conful,  he  nn 
cited  to  give  an  account  of  his-  paft  condud.    In  order  to 
avoid  this  danger,  he  embarked  his  troops,  and  fet  fail  for  the 
Eail.     Haring  landed  in  Theflaly,  he  immediately  received 
the  fubmiffion  of  the  Grecian  cities,  which  had  been  forced 
to  declare  fen*  Mithridates.     In  order  to  fumifh  himfelf  vitii 
money  for  his  enterprife  againft  Athens,  which  refnfed  to 
furrender,  he  feized  the  treafures  of  feveral  temples,  and 
violated  the  fandity  of  the  Delphian  Apo)lo.    After  1 
long  fiege,  Athens  was  ftormed  with  great  (laughter  of  tk 
inhabitants.     Having 'in  feveral  battles  defeated  the  feron 
of  Mithridates,  he  prepared  a  fleet  to  pafs  over  into  Ak 
But  being  defirous  of  haftening  to  Rome,  he  manifefted  n 
inclination   to  negociate   a    peace  with  Mithridatesi  with 
whom  he  held  a  conference  in  perfon ;  and  they  agreed  oo 
articles  for  this  purpofe.     The  king  confented  to  refign  all 
his  conquefls,  to  confine  himfelf  to  his  paternal  tenritoryof 
Pontus,  to  pay  a  large  fum  of  money  to  the  Romans,  and  to 
deliver  to  Sylla  80  of  his  fhips  :  and  thus  terminated  tk 
firll  Mithridatic  war.     Sylla  pofleffed  uncontroaled  power 
in  Afia,  which  he  exercifed  in  conferring  freedom  on  feieral 
dates,  which  had  taken  part  with  the  Romans  in  the  late  war', 
and  in  laying  heavy  fines  upon  thofe  which  had  been  hoftiie. 
He  was  thus  enabled  jto  carry  with  him  vaft  treafores  to 
Rome ;  and  he  alfo  took  with  him,  as  part  of  the  fpoilt 
feveral   valuable  libraries,   particidarly  that  of  Ariilotk, 
which  belonged  to  Apellicon,  the  Teian,  a  very  wealthy 
perfon,  who  nad  expended  large  fums  in  forming  a  collec- 
tion of  rare  books.     Marius,  Sylla's  competitor,  was  oow 
dead,  and  the  chief  authority  at  Rome  was  veiled  in  Qm 
who  had  been  repeatedly  appointed  to  the  confulatet  with 
Carbo,  a  man  equally  riolent  and  fanfiruinary,  for  his  col' 
league.     At  Dyrrkachium,  the  deputies  of  the  fenatehad 
an  mterview  with  Sylla,  whd  was  entreated  by  them  not  to 
fufler  his  refentments  to  plange  the  country  in  a  civil  war; 
but  the  anfwer  thej  received  led  them  to  conclude  that  h( 
was  determined  on  ample  revenge* 

Cinna  was  killed  in  a  mutiny  of  his  troops :  and  io  the 
following,  year,  B.  C.  839  Cornelius  Scipk>  and  Jsuet 
Norbanus  were  eleffced  confuls.  An  army  was  raifed  asd 
conunanders  appointed,  to  refill  the  attempts  of  Sylh* 
His  army*  had,  in  the  meatnwhile,  taken  a  voluntary  oath 
of  fidelity  and  obedience  to  htm.  He  then  embarked,  aw 
landed  40,000  men*  without  oppofi^ion  at  Brandafium  0d 
Tarentum.  As  he  advanced)  he  defeated  the  army  of 
Norbanus,  and  was  joined  by  feveral  perfons  of  diftinow- 
Scipio's  army  was  fo  formidable,  that  Syllt  thoagtoit 
prudent  to  propofe  terms  of  accommodation.  Scipio  igrcn 
to  an  armiflice ;  but  by  the  communication  which  enTurfi 
the  whole  confular  army  was  induced  to  join  SvUa's  pai^' 
Scipio  and  his  fon  were  brought  prifoners  to  SyUa,  who  ©• 
miffed  them  with  a  fafe-conduA.  Young  Poi^y»  thoup 
invefled  with  no  public  charader,  afiembled  his  friends  »d 
dependants,  and  declared  for  Sylla ;  and  his  forces  6sStft^ 
creafing,  he  was  foon  at  the  head  of  a  confiderabk  anift 
with  which  he  reduced  feveral  cities.  Rome  was  mJ 
grfeatly  alarmed ;  and  Carbo  haftened  thither  with  faw 
forces  as  he  could  raife.  The  fenate  was  compelled  to  o^ 
clare  Sylla  and  his  lidherents  enemies  to  their  coontrf :  00 
each  party  was  aftive  in  their  endeavours,  by  negooatw* 
and  by  bnbes,  for  gaininsr  allies.  Carbo  and  young  Marine 
were  chofen  confuls  for  the  enfuing  year.  Sylla,  as  he  ap- 
proached Rome,  met  MaHus  at  Pnenefle  with  alargeimjt 
which  was  defeated  with  great  flaughter.  Prtocftc  *• 
taken  poffeffion  of  by  SyUa»  and  iu  the  mean  tine  his  jfl^ 
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nil  were  fuccefsful  in  various  parts  of  Italy,  and  Carbo  was 
obUged  to  withdraw  to  Africa.  Sylla's  progrefs,  how- 
ever, was  checked  by  a  new  enemy:  this  was  Pontius 
Telefinus,  a  noble  Samnite,  who,  with  an  army  of  40,000 
meiit  joined  the  Marian  party,  which  had  been  always  fa- 
vourable to  the  rights  of  the  Italian  itates,  and  advanced  to 
the  relief  of  Pracnefte ;  but  being  furroundcd  by  the  armies 
of  Sylla  and  Pompey,  he  decamped  in  the  night,  and  haf- 
tened  tovrards  Rome.  Sylla  marched  fpeedily  to  its  relief, 
and  rafhly  attackin<r  Telefinus,  expofed  himfelf  to  danger, 
and  was  obliged  to  fly  to  his  camp.  Marcus  Crafius,  how- 
ever, falling  unexpedledly  upon  the  vigors,  put  them  to 
flight,  and  Telefinus  fell  in  the  adtion. 

Sylla  having  no  longer  any  enemy  to  fear,  indulged,  with- 
out reftraint,  the  fpirit  of  revenge  by  which  he  was  ac- 
tuated.    Having^ treacheroufly  induced  the  Samnites  to  fur- 
render,  he  carried  about  6000  of  them  to  Rome,  caufed 
them  to  be  (hut  up  in  the  circus,  and  whilft  he  was  ha- 
ranguing them,  the  foldiers  rufhed  int^  the  circus,  and  indif- 
crimmately  maifacred  thf^m.     Tiie  fenators,  who  were  afrem- 
Ued  in  the  neighbouring  temple  of  Bellona,  heard  their  cries 
and  groans,  nut  knowing  the  occafion  of  them  nor  the  fate 
that  awaited  themfelves.     Sylla,  without  apparent  emotion, 
continued  his  difcourfe,  and  informed  them,  that  the  noife  pro- 
ceeded merely  from  fome  offenders  whom  he  had  ordered  to 
be  chafHfed.     Prvnefte  foon  after  furrendered,  and  Marius, 
theconful,  efcaped  the  vigor's  cruelty  by  a  voluntary  death. 
The  inhabitants  of  a  military  a^e  were  ordered  to  be  put  to 
death,  and  the  place  was  committed  to  pillage.     Sylla,  ac- 
cording to  Plutarch,  was  the  calm  fpe6tator  of  the  promif- 
cuous  daughter  of  13,000    men.      He  now  returned  to 
Rome,  avowing  the  fanguinary  purpofe,  that  he  would  not 
ipare  one  who  had  borne  arms  againft  him,  but  that  they 
mould  perifli  to  a  man.     Immediately  after,  a  table  of  pro- 
fcription  was  fixed  up,  containing  the  names  of  40  fenators 
and  1600  knights,  and  death  was  denounced  to  all  who 
afforded  fhelter  to  the  profcribed,  however  nearly  related 
to  them,  while  large  rewards  were  offered  to  their  aflaiHns. 
Rome  was  by  thefe  meafures  made  to  flow  with  blood,  till 
at  length  Sylla  was  reproached  for  his  cruelties  by  his  beft 
friends.     After  the  murder  of  about  9000  perfons  of  dif- 
ferent ranks,  he  told  the  people  that  he  had  now  profcribed 
as  many  as  he  could  think  of;  but  if  he  recolle6ted  any 
more,  they  fliould  be  added  to  the  number.     Thefe  pro- 
fcriptions  extended  from    Rome  to  all  the   Italian  towns 
which  favoured  the  oppofite  party,  being  accompanied  with 
Biulds,  and  in  fome  mftances  confifcations  of  the  tffe€ts  of 
the  inhabitants.      Sylla's  tyranny  produced  fuch   terror, 
that  no  one  could  venture  to  refift  it,  or  even  to  complain, 
if  we  except  Cato,  when  a  boy.     See  his  article. 

After  the  death  of  the  confuls  Marius  and  Carbo,  an 
anterrex  was  created,  who,  at  the  fuggeftion  of  Sylla,  pro- 
pofed  the  appointment  of  a  di6^ator,  and  that  di6tator  was 
Sylla  himfelf.     After  his  introdudion  to  the   office,    he 
oaufed  to  be  enaded  a  number  of  laws,  fome  of  which,  it 
muft  be  acknowledged,  were  wife  and  falutary,  and  con- 
tinued to  be  part  of  the  Roman  laws  long  after  his  death. 
For  fupplying  the  places  of  maflacred  citizens,  with  men 
<levoted  to  himfelf,  he  enfranchifed  10,000  Haves,  and  gave 
them   the  rights  of  Roman  citizens.      He  rewarded  his 
legionaries  with  lands,  and  decreed  himfelf  a  triumph  on 
account  of  his  foreign  eonquefts,  which  was  celebrated  for 
Cwo  days  with  extraordinary  magnificence.     In  the  foUow- 
ingr  year,  B.  C.  80,  Sylla  was  both  conful  and  didator : 
auid  in  order  to  acquire  popularity,  he  feafted  the  whole 
Ronun  people.    Declining  the  confulate  for  the  next  year, 
lie  formed  the  Angular  purpofe  of  reiigntag  hit  diftatorial 
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authority,  and  returning  to  the  condition  of  a  private  citi-* 
zen.  This  muft  be  regarded  as  a  refolution,  which  in  his 
fituation,  and  in  reference  to  his  paft  condu6^,  was  very  ex- 
traordinary. For  the  execution  of  his  purpofe,  he  af- 
fembled  the  people,  and  concluded  his  addrefs  to  them,  by 
faying  that  he  was  ready  to  give  an  account  of  his  whole 
adminiftration,  and  to  anfwer  in  his  private  capacity  any 
accufation  that  might  be  broucrht  againd  him.  He  then 
difmifled  his  liflors,  defcended  from  the  roftra,  and  before 
the  aftoni(hed  multitude  walked  for  fome  tinae  in  the 
forum,  converting  familiarly  with  his  friends.  After  his 
retirement  from  power  to  private  life,  he  difgraced  him- 
felf by  the  moil  diffolute  company  and  manners.  Having 
loft  his  wife  Metella,  he  again  married  Valeria,  fifter  to  the 
orator  Hortenfius  ;  but  (he  could  not  reftrain  him  from  in- 
dulging in  low  and  fcandalous  amours.  His  intemperance 
occaiioned  a  loathfome  difeafe,  from  which  no  art  could  re- 
lieve him.  He  died  in  the  year  B.C.  78,  at  the  age  of  60,  and 
his  funeral  was  Angularly  magnificent.  The  meaning  of  the 
epitaph  which  he  compofed  for  himfelf  was  this,  that  **  he 
had  returned  with  intereft  all  the  good  he  had  received  from 
his  friends,  and  all  the  evil  from  his  enemies."  Sylb  might 
well  claim  the  epithet  of  "  Fortunate."  Fortune  was  the 
goddefs  to  whom  he  attributed  all  his  fuccefles,  and  with 
the  fuperftition  common  among  the  heathens,  he  would  not 
offend  her  by  affuming  to  himfelf  the  merit  of  his  anions. 
The  belief  that  he  was  her  favourite,  which  he  derived  from 
the  predictions  of  aftrologers,  infpired  him  with  courage  in 
all  his  enterprizes,  and  induced  him  probably  to  that  ad  of 
his  life,  which'  was  upon  the  whole  the  moft  remarkable,  the 
refignation  of  his  power.  Plutarch  Vk.  Sylla.  Un.  Hift* 
Gen.  Biog. 

8YLL  ABA,  Lat.  a  name  given  by  fome  of  the  ancientf, 
and  among  others  by  Nichomachus,  to  the  confonance  of 
the  fourth,  which  they  commonly  call  Aateffarm  /  and  whick 
proves,  bv  its  etymolocry,  that  the  Greeks  regarded  the 
tetrachora  in  the  fame  hght  as  we  regard  the  o6^ave,  in- 
cluding within  its  compafs  all  the  radical  founds  of  a 
fyftem. 

The  modem  Italian  finging-mafters  call  folmifation  by  the 
hexachords,  fy\hiln%tng  ;  and  afcending  and  defcending  the 
fcale  by  the  vowels,  vocaRxmg. 

$YLLABIC,  in  the  Greek  Grammar.  There  are  two 
kinds  of  augments  ;  the  firft  called  JyttaKci  which  is  wheft 
the  word  is  rncreafed  by  a  fyllable ;  the  other  tenforai^ 
which  is  when  a  fhort  fyllable  becomes  long. 

SYLLABLE,  SYLLABA,in  GrammartZfiXt  of  a  word) 
of  an  articulate  found,  confifting  of  one  or  more  lettersi 
which  are  pronounced  together  ;  or  which  of  itfelf  conveys 
either  no  idea,  or  part  only  of  what  is  denoted  by  the  word. 
The  word  is  derived  from  the  Greek  (rvXXaCt),  which  literal^ 
denotes  comprehenfion  or  aflemblage. 

Or,  a  fyllable  is  a  complete  found,  uttered  in  one  breathy 
coniifting  cither  of  a  vowel  alone,  or  of  a  vowel  and  one  or 
more  cenfonants,  not  exceeding  feven. 

Scaliger  defines  a  fyllable  to  be  an  element  under  one 
tone  or  accent,  that  is,  wliich  can  be  pronounced  at  once. 

Prifcian,  more  intellig^ly,  calls  it  a  comprehenfion  of 
feveral  letters  falling  under  one  accent,  and  produced  at  one 
motion  of  the  breath.  But  fome  grammarians  rejeA  this 
definition,  as  excluding  all  fyUables  of  one  letter. 

Another  defines  fyllable,  a  literal  or  articulate  voice,  of  an 
individual  found. 

The  teamed  bilhop  Lowth  defines  fyllable,  a  found,  cither 
fimple  or  compounded,  pronounced  by  a  fingle  impulfe  of 
the  voice,  and  conftituting  a  word  or  part  of  a  word* 

In  every  word,  therefore,  there  are  as  many  fyllables  as 
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there  are  vocal  founds  ;  and  as  many  vocal  foonds,  as  there 
are  fimple  or  compound  vowels,  each  of  Which  requires  a 
diftin^i  motion  of  the  peroral  mufclee.  Thus,  j,  a,  a^ 
make  three  fyllablesy  formed  by  fo  many  motions,  diftin- 
guifhed  by  fmall  ftops  betwixt  each  expiration. 

In  the  Hebrew,  all  the  fyllables  begin  with  confonants,  al- 
lowing aleph  to  be  one  ;  nor  has  any  fyllable  more  than  a 
(ingle  vowel. 

From  the  number  of  fyllables  in  words,  they  become  de- 
nominated monofyUahlesy  btfyllablesy  trifyllahlesy  ^n^  polyfyllahUi^ 
f.'d,  words  of  one  fyllable,  two  fyllables,  three  iyllables, 
and  many  fyllables. 

As  it  is  the  number  of  fyllables  that  conftitutes  the  mea- 
fure  of  £ngli(h  verfe,  it  were  to  be  wifhed  we  had  fixed  and 
fettled  rules  to  determine  the  precife  number  of  fyllables  in 
each  word  ;  for  we  have  words  very  dubious  in  that  refpe^ ; 
and  there  are  even  fome  which  have  more  fyllables  in  verfe 
than  in  profe.  Many  of  the  words  ending  in  ious,  occa(k)u 
great  embarraifment  to  fuch  as  pique  themfelves  on  exa^« 
nefs :  as  ediouif  preclowt  &c. 

With  refpeA  to  the  dlTifion  of  fyllables,  we  may  obferve, 
that  any  letter,  or  combination  of  letters,  which  will  begin 
a  word,  may  likewife  begin  a  fyllable  in  the  middle  of  a 
word,  and  no  other ;  for  each  fyllable  being  as  much  a  per- 
it6t  found,  as  a  monofyllable  word,  can  properly  commence 
with  fuch  letters  only  as  will  fuit  U^e  beginning  of  a  word. 
Accordingly,  there  is  no  letter  in  the  Englifh  language,  that 
may  not  begin  a  word,  except  e  mute,  which  therefore  in 
the  middle  of  words  always  goes  with  the  former  fyllable. 
•Moreover,  every  fyllable  ends  in  the  middle  of  a  word,  when 
a  found  is  complete,  and  the  next  letter  or  letters  will  begin 
a  new  fyllable,  of  which  the  firll  at  leait  is  a  confona:>t, 
unlefB  where  two  vowels  meet,  which  do  not  unite  in  a 
diphthong.  Howjver,  there  are  fome  few  exceptions  to 
this  general  rule. 

A  fyllable  in  the  beginning  or  middle  of  a  word  ends  in 
a  vowel,  unlefs  it  be  .followed  by  x,  or  by  two  or  ^ore 
confonants,  which  are  for  the  moil  part  to  be  feparated ; 
and  at  leaft  one  of  them  always  belongs  to  the  preceding 
fyllable,  when  the  vowel  of  that  fyllable  is  pronounced 
Aiort.  Particles  in  compofition,  though  followed  by  a 
vowel,  generally  remain  undivided  in  fpelling.  A  mute 
generally  unites  with  a  liquid  following ;  and  a  liquid,  or  a 
mute,  generally  feparates  from  a  mute  following :  le  and  re 
are  never  feparated  from  a  preceding  mute,  e.  g.  ma-ni-feji^ 
ex-e-cra-hU^  un-e^qualf  mif-ap-plyy  dtf-tin-gut/hi  coT'tef -ton- ding* 
But  the  beft  and  eafieli  rule  for  dividing  the  iyllables  in 
fpelling,  is  to  divide  them  as  they  are  naturally  divided  in  a 
right  pronunciation  ;  without  regard  to  the  derivation  of 
words,  or  the  pofiible  combination  of  confonants  at  the 
beginning  of  a  fyllable.  See  this  fubjed  purfued  in  Ward's 
EiTays  upon  the  Englilh  Language,  p.  44,  &c.  See  alfo 
Lowth's  Introdudtion  to  Englifh  Grammar,  p.  23  ;  and 
Murray's  Grammar,  vol.  ii.  ch.  2. 

With  regard  to  the  accenting  of  fyllables,  to  what  has 
been  delivered  under  Accent  we  may  here  add,  that  all 
words  of  one  fyllable  have  either  an  acute  or  circumflex 
accent,  agreeably  to  their  quantity.  In  words  of  mere  than 
one  fyllable,  the  Latin  and  Greek  language  differ  very  much 
from  each  other,  as  to  the  ufe  of  accents.  Many  words 
of  two  or  more  fyllables,  are  accented  on  the  laii  fyllable 
in  Greek,  but  none  in  Latin,  except  a  few  compounds  of 
Jiof  as  malefiu  &c.  In  words  of  more  than  two  fyllables, 
if  the  penultima  is  long,  the  Latin  accent  is  placed  there, 
otherwife  on  the  antepenultima.  But  in  Greek  words  it  is 
fometimes  placed  on  the  antepenultima  when  the  penultima 
is  longf  and  at  other  times  on  the  laft  fyllable  \  but  when 
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this  is  long,  it  is  never  carried  farther  back  than  the  penal' 
tima.  No  word  in  the  Latin  or  Greek  language  it  k. 
cented  farther  from  the  end  than  the  antepenultima. 

Englifh  words  are  not  only  accented  upon  each  of  the 
three  laft  fyllables,  but  feveral  upon  the  fourth,  and  fome 
few  upon  the  fifth  from  the  end.     In  pronouncing  long 
words,  a'Tanation  of  the  tone  is  necefiary  upon  fome  otW 
fyllable,  befides  that  where  the  accent  is  placed,  though 
not  equally  high,  both  for  the  fake  of  eafing  the  voice,  and 
modulating  the  found.     Many   Englifh  nouns  and  itrbi 
written  alike,  are  diftinguifhed  from  each  other,  by  pro- 
nouncing  the  former  with  an  acute  accent  on  the  penultiisa, 
and  the  latter  on  the  laft  fyllable ;  as  ab/ent  and  ahfeni^  c»- 
uH  and  contefit  &c.     In  the  inflediion  of  verbs,  the  accent 
always  remams  on  the  root,  as  /^,  lovetby  livedy  &c.  h 
derivatives,  the  accent  is  always  on  the  theme,  except  (ttb* 
ftantives  from  the  French,  ending  in  ear  and  ier^  where  it  ii 
carried  to  the  termination,  as  vohsfUeer^  &c.    Moft  com- 
pound words  have  their  accent  on  the  former  part,  nokis 
that  be  a  prepofition,  and  then  oftener  on  the  latter.  Bst 
the  exceptions  from  either  are  more  eafily  known  from  ob- 
fervation  than  reduced  to  any  certain  rules.    If  the  Kceat 
be  on  the  vowel,  a  vowel  or  fyllable  is  lonr,  as/d//;i 
fyllable  is  (hort,  when  the  accent  is  on  the  confonant,  wldcb 
cccafions  the  vowel  to  be  quickly  joined  to  the  fucceedisg 
letter,  as  «fif/,  hunger.     Unaccented  fyllables  are  genenilf 
fhort,  as  admire^  but  this  rule  has  many  exceptions,  as  w* 
plre,  foretq/le.     When  the  accent  is  on  a  confonani)  tk 
fyllable  is  often  more  or  lefs  (hort,  as  it  ends  with  a  %le 
confonant,  or  with  more  than  one,  Sks/adly,  fer/tfi»    Wbn 
the  accent  is  on  a  femi-vowel,  the  time  of  the  fyllable  oitj 
be  protra£ied,  by  dwelling  upon  the  femi-vowel,  as  m'i 
can* ;  but  when  the  accent  falls  on  a  mute,  the  fyllabk  c£- 
not  be  lengthened  in  the  fame  n(^anner,  as  ktAhle.    Wcr^ 
with  a  mixture  of  long  and  fhort  fyllables  are  the  tool 
melodious.    Ward,  ubi  lupra,  p.  52,  &c.    Murray '« Gran- 
mar,  vol.  i. 

Syllables,  Quantity  of*    See  Quantity. 

SYLLABUB,  a  kind  of  compound  drink,  mod  AM 
in  the  fummer  feafon  ;  ordinarily  made  of  while  wine  si 
fugar,  into  which  is  fquirted  new  milk  vrith  a  fyringe,  or 
wooden  cow. 

Sometimes  it  is  made  of  canary,  in  lieii  of  white  viie; 
in  which  cafe  the  fugar  is  fpared,  and  a  Lttle  lemon  and  oit- 
Ti^^g  are  added  in  lieu  of  it. 

To  prepare  it  the  bell  way,  the  wine  and  other  isff- 
dients,  excepting  the  milk,  are  to  be  mixed  over  night,  v^ 
the  milk  or  cream  added  in  the  morning.  The  proportiflfi 
is,  a  pint  of  vrine  to  three  of  milk.     For 

Syllabub,  IVbipU  to  half  a  pint  of  white  wise  or 
Rheniih,  is  put  a  pint  of  cream,  with  the  whites  d  three 
egffs.  This  they  feafon  with  fugar,  and  beat  with  hirdn 
rods,  or  work  with  a  fyringe.  The  froth  is  taken  of  s 
it  rifes,  and  put  into  a  pot ;  where,  after  itanding  to  ieuit 
two  or  three  hours,  it  is  fit  to  eat.     Ruft. 

SYLLECTUM,  in  jincUnt  Geogr^hyj  a  maritime  tots 
of  Africa  Propria,  a  league  from  Carthage,  accordbg  to 
Procopius. 

SYLLEPSIS,  in  Grammar^  conception  a  figure  by  «^ 
we  conceive  the  fenfe  of  words  otherwife  than  the  vct^ 
import ;  and  thus  make  our  conftru^lioD,  not  according  to 
the  words,  but  the  intention  of  the  author.  See  Substi- 
tution. 

The  fyllepfis,  fays  an  ingenious  author,  is  a  figursti^ 
conllru^ion,  which  agrees  rather  with  our  ideas  tiuo  vtf 
the  words  ;  ;md  expreues  rather  the  fcofe  of  our  mi&dt^ 
the  fenfe  of  the  terms  themfelves. 
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SvLLBPsra  b  alfo  ufed  for  the  a^reeiEent  of  a  verb»  or 
adje6H?e,  not  with  that  word  next  it^  but  with  the  moft 
worthy  in  the  fentence :  as  rex  et  regina  beatu 

Some  authors  call  the  fyliepfifl,  fyntheju;  othetB, /iihfiilU' 
tkn.  It  is  a  figure  of  coniiderabie  ufe  for  the  well  nnder- 
iianding  of  authors.  Scioppius  divides  it  into  two  kinds, 
fai^  and  rdaikfe.  The  former  it  when  the  words  of  a  dif- 
courfe  either  difagree  in  gender»  or  number,  or  both  :  and 
the  latter  is,  when  the  relative  is  referred  to  an  antecedent 
which  is  not  expreffed;  but  which  we  conceive  by  the 
fenfe  of  the  whole  period. 

SYLLOGISM,  (Tv^Xoyia-fMa^i  in  Logic,  an  argument,  or 
form  of  reafoning,  confifting  of  three  propofitions :  having 
this  property,  that  the  conclufion  neceflarily  follows  from 
the  two  premifes :  fo  that  if  the  firil  and  fecond  propofi- 
tions be  granted,  the  conclufion  mud  be  granted  in  like 
manner ;  and  the  whole  allowed  for  a  demonftration. 

If  the  premifes  be  only  probable,  or  contingent,  the 
fyliogifm  ia  faid  to  be  diakffUai;  if  they  be  certain,  apo^ 
dtOicalf  if  falfe,  under  an  appearance  of  truth,  fiphifitc  or 
faralogtftic^ 

As  often  as  the  mind  obferves  any  two  notions  to  agree 
to  a  third,  which  is  done  in  two  propofitions ;  it  imme- 
diately concludes,  that  they  agree  to  each  other :  or  if  it 
find,  that  one  of  them  agrees,  and  the  other  difagrees, 
which  is  likewife  done  in  two  propofitions  y  it  immedi- 
ately pronounces  that  they  difaeree  to  each  other.  And 
fuch  18  a  fyllo^ifm  ;  which,  it  hence  appears,  is  nothing 
but  a  mental  difcourfe,  or  reafoning,  by  which,  from  any 
two  propofitions  granted,  a  third  is  neceffarily  deduced. 

Hence,  as  the  Greeks  call  it  fyllogifm,  the  Latins  call 
it  colieSMf  or  rahoatuUio^  as  being  a  kind  of  computation, 
which,  either  by  adding,  or  fubtradUng,  gathers  either  the 
fum  or  the  remainder :  for,  as  if  we  add  two  and  three, 
we  may  thence  coUe^k  4ive  ;  fo,  if  tg  this  propofition,  *<  man 
is  an  animal,"  you  add  this,  «  every  animal  thinks,'^  you 
thence  deduce  tnis,  <^  therefore  man  thinks." 

Of  the  three  propofitions  of  which  a  fyllogifm  confifts ; 
the  firft  is,  by  way  of  eminence,  called  the  propo/itiont  as 
being  propoled  for  the  bafis  of  the  whole  argument ;  the 
fecond  is  called  the  afJumpAon^  as  being  afiumed  to  affift  in 
inferring  the  third :  though  they  are  both  csXSsdifitmptlonetf 
becaufe  afiumed  for  the  fake  of  the  third ;  and  both  pre- 
wufest  ^  being  prenufed  to  it ;  and  for  the  fame  reaions 
both  are  called  aniecedentst  only  the  firfl  the  majory  and  the 
latter  the  nunar. 

'  The  third  is  called  the  coiuh/ianf  as  being  the  clofe  of 
the  whole  argumentation ;  and  iometimes  complexion  as  in- 
cluding the  two  notions,  before  feparately  compared ;  and 
cen^quetUf  becaufe  it  follows  from  the  antecedents ;  and 
lattly,  iUatioy  becaufe  inferred  firom  the  premifes  by  means 
of  the  illative  particle  ergo^  therefore,  &c. 

As  the  conclufion  is  the  principal  part  of  a  fyllogifm,  it 
benee  arifes«  that  though  both  the  propofition  and  affump* 
tion  confift  each  of  its  lubjed  and  attribute,  yet  the  fubje£t 
and  attribute  of  a  fyllogifm  are  properly  underftood  of  thofe 
of  the  conclufion. 

Again,  in  the  inilance  above  mentioned,  ammal  being 
ufed  both  as  fubjed  and  attribute,  it  is  held  a  kind  of  inter- 
mediate between  the  two,  and  frequently  called  me£um  ;  in 
refped^  to  which,  both  the  fubjedi  and  attribute,  man  and 
thinks 9  are  called  .cx/lr^jiwi  or  terms;  only  the  fubje6i  the 
greater  extreme^  and  the  attribute  the  left. 

In  the  conflttutjon  of  a  fyllogifm,  we  mav  confider  the 
matter  and  the  form  of  it.  The  matter  is  three  propofi- 
tions  made  up  of  three  ideas,  or  ter;ns,  varioufly  joined. 
The   three  terms  are  named  the  majory  atmor,  and  middle. 
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The  predicate  of  the  conclufion  is  called  the  nugw  tenut 
becaufe  it  is  generally  of  larger  extent  than  the  minor  term, 
or  the  fubje<^.  The  major  or  minor  terms  are  called  the 
extremes.  The  middle  term  or  medium  is  the  third  idea  in- 
vented and  difpofed  in  two  propofitions,  in  fuch  a  manner^ 
as  to  fhcw  the  conneftion  between  the  major  and  minor 
term  in  the  conchifion  ;  whence  the  middle  term  is>  fome- 
times  called  the  argument.  The  propofition,  which  con- 
tains the  predicate  of  the  conclufion,  conne6ked  with  the 
middle  term,  is  ufually  called  the  major  propofitiony  whereas 
the  minor,  propofition  connefts  the  middle  term  with  the 
fubjed  of  the  conclufion,  and  is  fometimes  called  the  affump- 
tion.  The  major  propofition  is  generally  placed  firit,  the 
minor  fecond,  and  the  conclufion  in  the  laft  place,  when  the 
fyllogifm  is  regularly  compofed  and  reprefented. 

The  form  of  a  fyllogifm  is  the  framing  and  difpofing  of 
the  premifes  according  to  art,  or  juli  principles  of  rea* 
foning,  and  the  regular  inference  of  the  conclufion  from 
them. 

SyUogifms  are  diftributed,  with  regard  to  the  queflion 
to  be  proved,  into  umver/ai  affirmative^  usuwrfal  negativcy 
particular  affirmative^  and  particular  negative:  and  with 
refpe6^  to  their  nature  and  compofition,  into  Jingle  and 
compound.  Single  fyllogifms  are  made  up  of  three  pro- 
pontions,  and  may  be  divided  into  JtrnplUy  complex^  and  eoH" 
junSive* 

Simple  or  categorical  fyllogifms  are  made  up  of  three  plain, 
fingle,  or  categorical  propofitions,  in  which  the  middle 
term  is  evidently  and  regularly  joined  with  one  part  of  the 
queilion  in  the  major  propofition,  and  with  the  other  in  the 
minor,  whence  foUows  a  plain  fingle  conclufion.  For  com' 
plex  fyllogifms,  fee  Complbx. 

Conjun^ive  fyllogifms  are  thofe,  in  which  one  of  the  pre- 
mifes, viz,  the  major,  has  dilkin^  parts,  joined  by  a  con- 
junction, or  fome  fuch  particle  of  fpeech ;  the  chief  of 
which  are  conditional,  disjunSivcy  which  have  the  major  pro- 
pofition disfun&ive;  relative,  requiring  the  major  propofition 
to  be  relative;  and  conneSive,  or  copulative,  which  require 
that  two  or  more  ideas  be  fo  connedted  cither  in  the  com- 
plex fubje^,  or  predicate  of  the  major,  that  if  one  of  them 
be  affirmed  or  denied  in  the  minor,  common  fenfe  will  fhew 
what  will  be  the  confequence. 

Compound  fyllogifms  are  made  up  of  two  or  more  fingle 
ones,  and  may  be  refolved  into  them :  the  chief  kinds  are 
epichirema,  dilemma,  profyllogifmus,  znd/orites.  Watts'a  Lo- 
gic, part  iii.  c.  3. 

A  fyllogifm,  wherein  one  of  the  premifes  is  fuppreiled, 
but  fo  as  to  be  underftood,  is  called  an  entfymeme,  e,  gr. 
<«  every  animal  thinks,  therefore  man  thinks ;"  in  which  the 
propofition,  <'  man  is  an  animal,"  is  underllood* 

The  demon ftrations  of  mathematicians,  it  is  obferved,  are 
only  feriefes  of  enthymemes :  fo  that  every  thing  in  mathe- 
matics  u  concluded  or  proved  by  fyllogifm ;  only  omitting 
fuch  premifes  as  occur  of  their  own  accord,  or  as  are  re- 
ferred to  by  the  citations.  (See  Sophism.)  There  are 
two  general  methods  of  reducing  all  fyllogifms  to  a  teft  of 
their  truth  or  falfehood.  The  firit  is,  that  the  premifes 
muft  contain  the  conclufion,  or  one  of  them  mult  conXain 
the  conclufion,  and  (he  other  muli  fhew  that  the  conclufion 
is  contained  in  it ;  and  the  fecond  is  this,  as  the  terms  ill 
every  fyllogifm  are  ufually  repeated  twice,  they  muft  be 
tak^n  precil'ely  in  the  fame  fenfe  in  both  places*  Watts, 
ubi  fupra. 

As  to  the  advantage  which,  fyllogifm  affords  to  reafon, 
Mr.  Locke  obferves,  that  <6f  four  things,  which  reafon  i« 
employed  about ;  vi%.  the  finding  out  of  proofs,  the  regu- 
lar difpofition  of  them  Co  as  their  CQnncdioa  may  appear^ 
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the  perceiviog  of  their  conne&ion,  and  the  making  of  a  of  Slefwickf  of  an  irregular  £onn,  about  40  nilei  k  cv« 

right  condafion ;  fyllogiliai  only  affifts  in  one,  viz,  fhewinr  cnmference*  and  no  whei^  more  than  two  miles  fron  tke 

the  conneflion  of  the  proofs  in  any  tnftance.     Nor  is  it  of  fea.     N.  lat.  54^  55'*    £.  long.  8^  2d. 
any  great  ufe  even  here ;  fince  the  mind  can  perceife  fuch         SYLVA»  among  the  Romans,  a  ludicrous  kind  of  koot- 

connexion,  where  it  really  it»  as  eafily,  nay  perhaps  better,  iag  exhibited  in  the  circus  ;  fo  called,  becaufe  the  circoi 

without  it.     We  fee  men  reafon  very  ftrongly  who  do  not  was  really  planted  with  trees,  which  had  been  du|r  up  witli 

know  how  to  make  a  fyllogifm.  the  roots  by  the  foldters  and  brought  thither,  and  fixed  to 

Indeed  fyllogifm,  the  fame  anthor  adds,  may  ferve  to  large  beams,  after  which  earth  being  thrown  upoo  tiieir 

difcover  a  fallacy  in  a  rhetorical  flourifh,  or  by  ftripping  an  roots,  the  circus  a&ually  refembled  a  wood ;  then  beiag 

abfurdity  of  the  cover  of  wit  and  good  language,  (hew  it  filled  with  all  forts  of  herbifereus  animals,  the  people  woe 

in  its  natural  deformity.     Bat  it  only  fhews  the  weaknefs  or  let  loofe  upon  them,  and  carried  all  clear  off. 
fallacy  of  fuch  a  difcourfe  by  the  artificial  form  it  is  put        Stlva,  or  Silva^  in  Poetry^  a  poetical  piece  compoH 

into,  to  thofe  who  have  thoroughly  ftudied  mood  and  figure,  as  it  were,  at  a  ftart ;  or  in  a  kind  of  rapture  or  tnufport, 

and  have  fo  examined  the  many  ways  three  propofitions  may  and  without  much  thought  or  meditation.    Such  are  tk 

be  put  together  in,  as  to  know  which  of  them  does  cer-  Silvx  of  Statins,  which,  he  affures  usr,  were  all  compolicd 

tainly  coixTude  right  and  which  not,  and  upon  what  grounds  after  this  manner, 
they  do  fo.  Quindilian  extends  the  ufe  of  the  word  filva  to  any  wm- 

The  mind  is  not  taught  to  reafon  by  thefe  rules ;  it  has  a  ing  done  in  haftc,  and  on  the  fpot. 
native  faculty  of  perceiving  the  coherence  or  incoherence  of        The  word  is  Latin,  and  literally  fignifies/9r<^ ;  whan 

its  ideas,  and  can  range  them  right  without  fuch  perplexing  its  chief  ufe  in  our  language  is  metaphorically  to  exprc^ 

repetitions.     Add,  that  to  fliew  the  weaknefs  of  an  argu-  certain  colledions  of  poetical  pieces  of  various  kinds,  ad 

ment,  there  needs  no  more,  than  to  ftrip  it  of  the  fuper«  on  various  fubjeda;  as  a  foreft  is  an  aifemblage  of  trees  of 

fluous  ideas,  which  blended  and  confounded  vrith  thofe  00  different  forts. 

which  the  inference  depends,  feem  to  fhew  a  comiedwn         SYLVANS,  in  Mythohgj.     See  Faums,  Satyrs»  aid 

where  there  is  none  ;  or  at  leaft  hinder  the  difcovery  of  the  Sileni. 

want  of  it :  and  then  to  lay  the  naked  ideas,  on  which  the        SYLVES,  in  Gngraphy.     See  Silvbs. 
force  of  the  argumentation  depends,  in  their  due  order.    In         SYLVIUS,  Francis,  De  le  Boe,  in  Blogn^^  a£ 

this  pofition,  the  mind  taking  a  view  of  them,  fees  what  con-  tinguifiicd  phyfician,  and  founder  of  a  fed  in  medkise,  was 

nedion  they  have,  and  fo  is  able  to  judge  of  their  inference,  bom  at  Hanau  in  i6i4«  and  was  defcended  of  a  good  \h 

without  any  need  of  fyllogifm  at  all.  mily.     After  the  ufual  grammatical  education,  he  was  feat 

Nor  mult  it  be  omitted,  that  fyllogifms  are  as  liable  to  to  the  univei^ty  of  Baik,  where  he  commenced  the  ftady 

fallacies,  as  the  plainer  ways  of  argumentation ;  for  which  of  phyfic,  and  received  the  degree  of  dodor  in  that  faci^ 

one  might  appeal  to  common  obiervation;  which  has  al-  in  i637»     In  order  to  obtain  the  various  information  of  (tf 

ways  elkeemed  thefe  artificial  methods  of  reafoning  more  ferent  fchools,  he  vifited  feveral  of  the  principal  univcrfitie! 

adapted  to  catch  and  entangle  the  mind,  than  to  initrud  and  to  France  and  Gennany,  and  became  extremdy  ikilliil  ii 

inform  the  underftanding.     And  if  it  be  certain  that  fal*  anatomical  purfuits  and  in  the  pharmaceutical  boib  ei 

lacy  can  be  couched  in  a  fyllogifm,  as  nobody  vrill  deny  but  chemiftry.     Being  thus  qualified  to  enter  upon  the  praAitf 

it  may,  it  muft  be  fomething  elfe,  and  not  a  fyllogifm,  that  of  his  profeffion,  he  fietlJcd  firft  at  hia  native  plsce;  to 

muft  difcover  it.  looking  to  higher  advantages,  he  removed  to  Amftcrdi^ 

The  fame  author  proceeds  to  (hew,  that  this  way  of  rea«  and  obtained  a  diftinguifhed  reputation  among  the  phyfidai 

foning  difcovers  no  new  proofs,  nor  makes  any  difcoveries ;  of  that  capital,  which  he  continued  to  enjoy  feverai  yea^ 

but  is  wholly  converfant  in  the  marflialling  and  ranging  of  until  he  was  called  to  Leyden,  in  16589  to  aflumetfaeoftr 

thofe  we  already  have :  a  man  muft  know,  before  he  be  able  of  firft  profeffor  of  the  practice  of  medicine  in  that  noiiff' 

to  prove  fyllogidically ;  fo  that  the  fyllogifm  comes  after  fity.     This  fituation  was  well  calculated  for  the  exdteoflt 

.knowledge,  when  we  have  but  little  need  of  it.     To  the  of  his  genins  and  eloquence,  and  he  foon  attrafled  a  s  VR- 

fame  purpofe  it  is  obferved  by  Dr.  Campbell,  in  his  <*  Phi-  rous  audience  from  all  parts  of  Europe.     He  was  ooe « 

lofophy  of  Rhetoric,"  that  the  method  of  proving  by  fyllo-  the  earlieft  advocates  for  Harvey's  doS^ne  of  the  cvcoi^ 

gifm  appears,  even  on  a  fuperficial  review,  both  unnatural  tion  of  the  blood,  and  was  the  principal  caufe  of  iti  (^ 

and  prolix.     The  rules  laid  down  for  diflinguiihing  the  ception  into  xhat  medical  fcfaooL     In  other  refpedi,  ^ 

conclufive  from  the  inconclufive  forms  of  argument,  the  ever,  he  was  infirumental  in  retarding  the  progrefs  of » 

true  t'yllocrifm  from  the  various  kinds  of  fophifm,  are  at  once  eal  fcience,  by  the  invention  of  an  hypothefiarefpeSingtk 

cumberfome  to  the  memory,  and  unneceffary  in  praAice.  caufe  of  difeafes,  which  contributed  much  to  excite  tk 

No  perfon,  one  may  venture  to  pronounce,  will  ever  be  attention  of  the  medical  world,  and  to  extend  his  own  ^ 

made  a  reafoner,  who  ftands  in  need  of  them.     In  a  word,  Me  afcribed  all  the  morbid  adions  of  the  vital  Mm^ 

the  whole  bears  the  manifeft  indications  of  an  artificial  and  certain  chemical  operations,  to  fermentations,  and  ebsB)* 

oftentatious  parade  of  learning,  calculated' for  giving  the  tions,  which  he  believed  gave  origin  to  an  excefs of  add ^ 

appearance  of  great  profundity,  to  what  is,  in  fad,  very  of  alkali,  to  the  neutralization  of  which  all  the  efforua 

naulew.     See  Reason  and  Logic.  the  medical  art  were  of  conrfe  to  be  direded.     Wbeooek 

SrjLLOorsM,  Figure  and  Mood  of  a.     See  Figure  and  adminiftered  volatile  alkali,  abforbent  earths,  and  corw 

Mood.  hurgely,  paying  little  regard  to  the  different  ftages  of  a  ol* 

Syllootsms,  Redu8ton  of.     See  Reductiok.  or&r,  or  the  charader  of  prevailing  epidemics.    Tbe  et- 

SYLLOGISTIC  Form.     See  Form.  tent  to  which  this  dodrine  was  receiviai  and  deii»M« 

SYLLUK,  the  principal  of  the  Hebrew  accents,  ufed  mod  parts  of  Europe,  founded  as  it  waa  upon  a  gratsit^ 

to  dofe  a  perod,  and  called  king  zndpaufe.     It  is  marked  hypothefis,  and  therefore  produdive  in  many  cafes  of  nK> 

under  a  letter  thus  («)•  mifchief,  is  furprifing,  and  the  interruption  which  itcco- 

S  YLT,  in  Geography  f  an  ifland  of  Denmark,  in  the  fioned  to  the  improvement  of  medicine  was  confiderabk*  ^ 

North  fea»  about  la  miles  from  the  W.  coaft  of  the  duchy  was  in  hOi  one  of  the  greateft  bcccfiu  which  Sy<^^ 
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conferred  upon  the  art,  to  hsve  detached  phyfidaat  froni 
this  and  other  hypotheticJl  fyftemsy  and  led  them  to  the 
only  true  path  of  inquiry,  that  of  obfervation  and  ex- 
perience. The  worka  of  Sylvius  were  pfincipally  contro« 
▼eriial  traAs,  in  which  the  dodrines  which  he  propounded 
were  ftated  and  defended;  and  they  were  frequently  re» 
printed  during  the  prevalence  of  the  fyftem :  but  they  have 
long  been  configned  to  the  negled,  which  a  mafs  of  fanci- 
ful fpeculation,  that  vanifties  before  the  light  of  fober 
truthy  innft  ultimately  incur.  Sylvius  died  at  Leyden  in 
1672,  at  the  age  of  58.  See  Eloy  Did.  Hift.  Gen.  Biog. 
See  alfo  Mxdicinr,  Hifiory  of* 

SvLViUfi,  Jamss»  Du  fiois»  a  learned  phyfician,  was 
one  of  the  fifteen  children  of  a  camlet  manufadturer  at 
Amiens,  where  he  was  bom  in  147S.  His  elder  brother 
being  profeflbr  at  the  college  of  Toumay  in  Paris*  and  a 
great  promoter  of  kaming  at  that  dark  period,  James  had 
the  opportunity  of  acquiring  under  him  a  more  perfe6b 
knowledge  of  the  Latin  and  Greek  languages  than  was 
ufual  a(  the  time.  When  he  had  determined  upon  adopt- 
ing the  profeffion  of  phyfic,  he  applied  himfelf  mott  affidu- 
oufly  to  the  perufal  of  the  writings  of  the  ancients,  efpe* 
daily  of  Hippocrates  and  Galen,  of  the  latter  of  whom  he 
was  all  his  life  a  zealous  difciple  and  defender.  But  he  was 
not  lefs  arduous  in  the  purfuit  of  other  branches  of 
medical  ftudy,  and  efpecially  in  experimental  refearches 
in  anatomy,  pharmacy,  and  botany,  and  he  made  feveral 
joumies  for  the  purpofe  of  examining  medicinal  plants 
in  the  countries  where  they  were  produced.  Upon  his 
return  to  Paris,  he  delivered  a  conrfe  of  private  leduret, 
in  which  he  expounded  the  whole  circle  of  medical  prac- 
tice from  the  works  of  Hippocrates  and  Galen,  and  in 
the  courfe  of  two  years  obtained  a  reputation,  which  at- 
tra6ied  to  his  fchool  a  crowd  of  pupils  from  various  parts 
of  Europe.  This,  however,  did  not  fail  to  excite  the  jea- 
loufy  of  the  Parifian  phyficians,  particularly  as  ha  had  not 
y€t  taken  a  noedical  degree,  and  he  was  under  the  neceility 
of  going  to  Montpellier  in  1520,  for  the  purpofe  of  gradu- 
ation. But  his  extreme  avarice,  which  accompanied  him 
through  life,  would  not  permit  him  to  undergo  the  necef- 
fary  expences  at  thai  univerfity,  and  he  returned  without  a 
degree.  After  fome  time,  however,  he  fucceeded  in  com- 
promifing  his  diflRerences  with  the  Parifian  faculty,  and  was 
admitted  a  bachelor  of  phyfic  in  1531.  Four  years  after- 
wards he  became  a  ledkurer  at  the  college  of  Tricquet,  while 
Femel  taught  in  that  of  Comouaille ;  and  he  was  attended 
by  a  numerous  train  of  ftudents ;  while  the  latter  attrafied 
but  few.  His  anatomical  diffeifttons,  and  his  le^hires  on 
botany  and  pharmacy,  which  were  omitted  by  Femel,  were 
probably  the  principal  caufe  of  this  preference.  He  was 
appointed  profeflbr  of  medicine  at  the  royal  college  in  1 550, 
which  he  continued  to  hold  till  his  death,  which  took  place 
ID  ic$5',  in  the  feventy-feventh  year  of  his  age. 

This  phyiician  was  never  married,  and  is  faid  to  have 
Hiewn  an  averfion  to  the  other  fex.  His  manners  were  rude, 
and  his  temper  fuUen ;  and  his  parfimony  fo  extraordinary, 
that  he  is  reported  to  have  ufed  no  (ire  in  the  winter,  but 
to  have  kicked  a  foot*bal1,  and  carried  a  log  of  wood  up 
and  down  ftairs,  to  keep  himfelf  warm.  He  was  fuch  a 
iiriend  to  parfimony,  indeed,  that  he  publiOied  a  tra6i  for 
the  benefit  of  poor  fcholars,  entitled,  «*  De  Vietus  ratione 
facili  et  falubri  Pauperum  Scholafticarum."  In  fad,  his 
paflion  for  money  oblcured  the  Inftre  of  his  many  great  qua- 
lities. His  worxs  were  popular  during  the  reign  of  the  old 
fchool,  but  are  now  obfolete.  As  an  anatomical  writer  he 
merits  the  ereateft  praife ;  for  though  be  had  few  oppor- 
tunities of  human  d&OTcAion,  he  made  various  difcoveries  and 
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improvements,  which-  are  contained  in  his  <<  Ifagoge  Ana* 
tomica,''  and  in  his  *<  Obfervata  in  variis  Corponbus  fe# 
caildis/'  Several  of  his  writings  related  to  the  fubje£i  of 
pharmacy,  in  Which  he  was  well  /killed  for  the  age ;  and  he 
published  a  valuable  edition  of  Mefue,  vrith  a  tranflation 
and  comments.  He  wrote  witli  great  violence  againft  Vc^ 
faHus,  who  had  been  his  pupil,  and  became  hia  rival  in  ana*- 
tomy  ;  but  efpecially  on  account  of  his  pnefumption  in  cor^ 
redoing  Galen,  whofe  vei7  errors  he  was  led  to  defend  by  hia 
bigotted  attachment  to  the  ancients.  Sylvius  was  alfo  au- 
thor of  a  French  grammar ;  he  had  ftudied  mathematics 
very  fuccef^fully  ;  and  had  cultivated  mechanics  fo  far  as  to 
have  gained  confiderable  notoriety  with  the  public  by  fome 
machines  of  his  invention.  Gea.  Bic^.  Hutchinfon,  Biog. 
Medica. 

SYLURUS,  in  Ichthyology*     3«e  Siluros. 

SYMA,  or  St^e^  in  Ancient  Geography  an  ifland  north 
of  Rhodes,  at  the  entrance  of  a  fmall  gulf  of  the  Doride. 
The  ancients  reprefent  it  as  harinj^  been  inhabited  by 
Chthonius,  the  fon  of  Neptune  and  Sym6,  and  as  having 
been  pofleiTed  by  the  Carians  after  the  war  of  Troy ;  and 
when  abandoned  by  them,  as  having,  been  occupied  by  a 
colony  of  Lacedsemonians  and  Argians.     See  Stmi. 

SYMBACA,  a  town  of  Afia,  in  Media,  according  to 
Strabo. 

SYMBACCHI,  avixCaxx^y  in  Antiquity^  a  defignation 
given  to  the  tw^  nien,  who  purified  the  aty  of  AUiens  at 
the  feftival  Thargelia. 

SYMBARD,  or  Symard,  in  Geography^  a  town  of 
France,  in  the  department  of  the  Saone  and  Loire  ;  4  milet 
N.  of  Louhans. 

SYMBOL,  Symbolum,  formed  from  ai//M,^oXoy,  a  markf 
Jtgtty  or  hadge^  of  aviiSauKKw,  to  compare^  a  fign  or  repre- 
fentation  of  any-moral  thing,  by  the  images  or  properties  of 
natural  things. 

Thus  we  fav,  the  lion  is  the  fymbol  of  courage ;  the  peli- 
can of  paternal  love,  &c.  Symbols  were  in  very  great  re- 
pute among  the  ancient  Hebrews,  and  efpecially  among  the 
Egyptians  $  and  fervcd  to  cover  a  great  part  01  their  moral 
myfteries ;  being  ufed  not  only  to  reprefent  moral  things  by 
natural,  but  even  natural  by  natural. 

Symbols  are  of  various  kinds,  as  types,  senigmas,  pa- 
rables, fables,  allegories,  emblems,  hieroglyphics,  ice.  \  each 
of  which  fee  under  its  refpeftive  article,  Type,  JEnioha, 
Parable,  Fable,  &c. 

The  Chinefe  letters  are  mod  of  them  abfolute  fvmbols, 
or  iignificative.  The  fymbols  in  algebra,  &c.  are  arbitrary. 
Medaliits  alfo  apply  the  term  fymbol  to  certain  marks  or 
attributes  peculiar  to  certain  perfons  or  deities.  The 
thunder-bolt,  for  iuftance,  accompanying  the  heads  of  cer- 
tain emperors,  is  a  fign  or  fymbol  of  tne  iovereign  authority, 
and  of  a  power  equal  to  that  of  the  gods :  the  trident  is  the 
fymbol  of  Neptune ;  the  peacock  of  Juno ;  a  figure  feated 
on  an  urn,  of  a  river,  &c.     See  Medal. 

Symbol,  among  Chrifliantf  is  particularly  ufed  for  the 
creed,  or  the  artic&s  of  religion,  whicK  every  Chriftian  is  to 
know  and  believe,     ^tt.jipqfile/  Creed* 

In  the  emperor's  library  is  a  Greek  MS«  of  the  fymbol  of 
the  apoitles,  divided  into  twelve  articles,  with  the  names  of 
the  refpedive  apoflles,  who  are  faid  to  havecompoied  each 
article.  The  firft  is  attributed  to  St.  Peter,  and  the  refl 
fucceffively  to  Andrew,  James  major,  John,  Thomas,  Jamea 
minor,  Philip,  Bartholomew,  Matthew,  Simoo,  Thaddeuf^ 
and  Matthias. 

But  the  teftimony  of  that  MS.  does  aot  much  confirm 
the  opinioo>  tlMt  each  a^oftle  competed  an  ankle  of  tht 

fymbol; 
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fymbol ;  yet  the  opinion  is,  at  leafti  at  old  ai  St.  Leo»  who 

leems  to  have  believed  it. 

Authors  are  in  doubt  why  the  name  fymbol  (hould  4>e 

S'ven  to  this  compendiun  of  the  articles  of  the  Chriftian 
ith :  fome  fay,  it  is  thus  called  in  allufion  to  a  military 
cuftom ;  that  as  foldiers  were  known  by  figns  and  tokens, 
this  was  to  be  the  mark  or  charaderiftic  of  a  Cbriftian. 
To  this  purpofe  Rufinus  fays,  that  the  Greek  word  aviA^oXot 
may  be  rendered  in  Latin  by  ituRcium.  Others  derive  it 
from  an  aflembly  or  conference  of  the  apoftles,  where  each 
ezpreifing  his  feme  of  the  faith,  and  what  each  had  chiefly 
preached,  the  creed  was  framed,  and  called  by  the  Greek 
word  9Vfjk^o\off  which  figoifies  colkuion  or  conference. 

Lord  Ring  derives  the  fignification  of  the  wc)rd  with 
greater  probability  from  the  facray  or  religious  fervices  of 
the  heathens,  where  thofe  who  were  initiated  into  myitciries 
had  certain  figns  or  marks,  called  hmbgla^  delivered  to 
them,  by  which  they  might  know  each  other,  and  claim  ad- 
miifion  to  the  fecret  wor(hip  and  rites  of  that  god,  whofe 
fymbols  they  had  received.  He  produces  many  in  fiances 
of  the  common  ufe  of  fymbols,  both  mute  and  yocal :  and 
in  allufion  to  thefe  he  apprehends  the  creed  is  thu9  called, 
becaufe  it  was  (tudioufly  concealed  from  the  Pagan  world, 
and  not  revealed  to  the  catechumens  themfelves,  till  they 
were  initiated  by  baptifm  into  the  vilible  church ;  when  it 
was  delivered  to  them,  as  that  fecret  mark  or  fign,  by  which 
thev  fhould  be  known  from  all  others,  and  mutually  know 
eacn  other.     Hift.  of  Apoftles*  Creed,  p.  li,  &c. 

Symbols  of  Pythagoras.     See  Pythagoreans. 

SYMBOLICAL  CharaderSf  Column^  Fountain^  Freezes. 
See  the  fubftantives. 

Symbolical  PbUofophy.     See  Hieroglyphic. 

Symbolical  Pbifics.     See  Physics. 

Clemens  Alexandrinus,  Eufebius,  &c.  obferve,  that  the 
Egyptians  had  two  ways  of  reprefenting  their  fyrnbolical 
myiteries :  one  by  the  virtues  of  animals,  herbs,  &c. ;  the 
other  by  geometrical  figures.  Thus,  the  fun  and  moon 
were  reprelented,  in  the  firft  manner,  by  the  beetle  and  ibis ; 
and  in  the  latter,  by  their  own  fibres.  Again,  the  four 
elements  they  reprefented,  after  the  firft  manner,  by  four 
animals  which  have  qualities  correfponding  thereto;  and 
after  the  fecond  manner  by  + . 

SYMBOLISM,  a  word  ufed  by  fome  of  the  chemical 
writers  to  ezprefs  a  confent  of  parts. 

S  YMBOLOGICE,  is  ufed  by  fome  for  that  part  of  the 
fcience  of  medicine,  which  treats  of  the  fymptontfs  of  dif- 
eafes. 

SYMBOLUM,  in  Ancient  Geografhyy  a  place  of  Thrace, 
between  the  town  of  Neapolis  ana  that  of  -Phihppi ;  fo 
called  by  the  Greeks,  according  to  Dion  Caflius,  becaufe 
the  mountain  denominated  Symbolus  here  Joined  another 
mountain,  which  extended  into  the  middle  of  the  country. 

SYMBRA,  a  town  of  Afia  Minor,  in  the  interior  of 
Lycia,  according  to  Ptolemy. 

SYME.     See  Syma. 

SYMI,  in  Geography^  anciently  Syme  or  Symay  an  ifland 
of  the  Grecian  Archipelago,  fituated  near  Cape  Volpc,  on 
the  coaft  of  Caramania,  at  the  entrance  of  a  gulf  which 
bears  its  name.  Although  this  ifland  is  fcarcely  two  leagues 
in  length,  by  one  in  breadth,  it  has  two  good  harbours  fit  for 
the  reception  of  large  (hips,  without  reckoning  feveral  little 
bays  or  coves,  in  which  fmall  craft  may  find  fhelter.  The 
porth  harbour,  barred  by  ihoais,  is  the  moft  fpacious  as  well 
m  the  moft  commodious.  The  moft  northern  of  the  (hoals 
'which  prote6i  its  entrance  is  named  San  Paulo,  becaufe  it  is 
oppofite  to  a  place  of  that  name,  on  the  coaft,  at  the  very 
head  of  the  gulf.     On  the  other  fide  of  Symi,  the  gulf  ii 
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formed  by  Cape  Crio. .    Symr  was  formerly  cultintcd,  aod 
fertile  in  grain  ;  but  at  prefent  tHere  are  difcoverable  hardlr 
any  veftiges  of  its  ancient  culture.     Its  inhabitants  m  L 
mod  wholly  occupied  in  the  fifhery  of  fponges,  which  coier 
the  rocks  at  the  bottom  of  the  fea  that  lurround  thdriflaoi 
They  are  reckoned  the  boldeft  and  moft  experienced  diim 
in  the  world,  defcending  into  the  fea  to  the  depth  of  le^ 
feet,  and  there  detaching  the  fponges  from  the  rockt  to 
which  they  adhere ;  and  having  done  this,  thev  rife  to  the 
furface  of  the  water,  in  order  to  take  breath  tor  a  few  as. 
ments,  and  then  dive  again.     The  Symiots  are  alio  efteeanl 
good  navigators:  with  very  fmall  boats  they  crob the ib- 
tervals  of  tea  which  feparate  them  from  the  coafts,  and  inn 
the  other  iflands ;  and,  with  the  produce  of  their  fiihery, 
they  carry  thither  the  fruits  of  their  adivity,  which  affiordi 
a  fmall  traffic,  adequate  to  the  wants  and  ambitbn  of  au- 
tion  of  divers.     They  are  a  robuft  race  of  men,  of  a  hud- 
fome  ftature.     The  life  of  thefe  iflanders  is  iimple;  and 
tyranny  has  fpared,  or,  more  properly  fpeaking,  difdaiMd 
a  tribe,  which,  in  lieu  of  opulence,  prefents  only  auftot 
habits  and  laborious  occupations,  the  moft  certain  pkdgeiof 
independence.     N.  lat.  36°  38'.    £.  long.  27**  34'. 

SYMITHA,  in  jlnelcnt  Geograpbyy  a  town  of  Afno^ 
in  the  interior  of  Mauritania  Caeiarienfis.     Ptolemy. 

SYMMACHUS,  Q.  AaRjsuus  A^yiAVvStin BiognAf, 
a  Roman  fenator  of  the  fourth  centnry,  became  prefeaof 
Rome,  pontiff  and  augur,  and  proconful  of  Afino.  He 
vicroroufly  refilled  the  changes  that  were  made  is  the  natioul 
religion  by  the  triumphs  of  Chriftianity,  and  headed  i  de- 
putation from  the  fenate  to  the  emperor  Valentinias  IL, 
requeuing  the  re-eftabli(hmeut  of  priefts  and  veilals,  and  o( 
the  altar  of  vidory.  This  application  was  refifted  bj  St 
Ambrofe,  bifhop  of  Milan,  who  compofed  an  anfwer  to  tbr 
petition  of  Symmachus,  as  did  alfo  the  poet  Prudeotio!. 
Symmachus  Ipft  his  caufe,  and  fir  fome  reafon  was  baniihed 
by  that  emperor,  or  by  Theodofios,  the  latter  of  whomR* 
called  him,  and  raifed  him  to  the  confulate  A.D.  J9i' 
The  petition  above-mentioned  is  preferved  in  the  tea  booki 
of  Symmachus's  Epiftles,  ftill  extant.  His  oratory  was  of 
that  kind  which  charaderized  the  decline  of  Roman  lite- 
rature. "  The  luxuriancy  of  Symmachus,"  fays  Gibbon, 
<*  confifts  of  barren  leaves,  without  fruits,  and  e^en  without 
flowers.  Few  fads,  and  few  fentiments,  can  be  extnded 
from  his  vcrbofe  correfpondence."  Of  thefe  epiitles  the 
be  ft  edition,  as  far  as  the  text  is  concerned,  is  that  of  Sci« 
oppius,  4to.  Mogunt.   1608.     Moreri.     Gibbon^ 

Symmachus,  Pope^  a  Sardinian,  and  deacon  of  the  Ro* 
man  church,  whofe  elevation  to  the  pontifical  chair  ter- 
minated a  (chifm  that  took  place  in  the  church  at  tbe 
deceaCe  of  pope  Anaftafius  II.,  in  the  year  498.  Hu 
opponents  attempted  to  depofe  him,  and  laid  before  Theo- 
daric,  king  of  the  Goths,  a  charge  again  ft  him  of  varioos 
crimes,  requefting  that  a  delegate  of  his  appointment  woold 
take  cognizance  of  the  caufe  upon  the  fpot.  The  eopcror 
fufpended  the  pope  ;  and  the  tumults  at  Rome,  which  bad 
fabfided  on  his  ele£lion,  were  univcrfal.  Theodoric  v&vA 
the  city,  And  pacified  its  difiurbances.  He  fummoned  a 
council,  which  aflembled  at  Rome  in  July  501 ;  and  Syo' 
machus,  being  fummoned  to  appear,  proceeded  firom  the 
church  of  St.  Peter,  attended  by  a  great  body  of  the  po- 
pulace. Thefe  were  encountered  by  the  oppofite  party, 
and  in  the  confli6l  Symmachus  was  wounded,  and  with  dif- 
ficulty made  his  efcape  to  St.  Peter's.  At  the  final  meetiDg 
of  this  council,  a  decree  pafied,  in  which  Symmachus  wai 
acquitted  of  the  crimes  laid  to  his  charge,  and  all  perfoo^ 
were  enjoined  to  fubmit  to  hi^  pontifical  authority,  on  pab 
of  excommunication.     It  ipcas  on  tliis  occafion  that  the' 
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pofition  was  firft  advanced,  that  tao  aflembly  of  bifliops  is 
authorized  to  judge  the  pope,  who  is  accoufitable  for  his 
adifms  to  God  alone.  In  502,  Symmachus  held  a  council 
at  Rome,  in  which  the  law  of  Odoacer,  declaring  that  the 
election  of  a  pope  could  not  be  made  without  the  concur- 
rence of  the  lovereign,  was  annulled  ;  and  another  council, 
beld  in  C03,  confirmed  the  afis  of  t|ie  council  which  had 
abfolved  Symmachus;  and  another  was  convened  in  509, 
which  pali'ed  a  decree,  anathematizing  all  who  fhould  feize 
or  appropriate  the  goods  or  eltates  of  the  church,  though 
they  held  them  by  grants  from  the  crown.  Towards  the 
clofe  of  his  pontificate  he  made  various  regulations  for 
reftoring  difcipline  in  the  churches  of  the  Weil,  and  he  ex- 
pended large  films  out  of  the  ^ papal  revenues  on  religious 
edifices,  and  for  the  'f«pport  of  the  Catholics,  who  were 
perfecuted  in  Africa.  He  died  in  $14,  and  received  the 
Honour  of  canonization.  Eleven  of  his  epiftles,  and  feveral 
of  his  decrees,  are  extant.     Moreri.     Bower. 

SYMMETRY,  cvfAfjulfmf  formed  from  awt  whht  and 
fxtl^H  meafisTft  the  relation  of  parity,  both  in  refpedk  of 
height,  length,  and  breadtb  of  the  parts  neceffary  to  com- 
po^  a  beautiful  whole. 

Symitietry,  according  to  Vitruvius,  confifls  in  the  union 
and  conformity  of  the  feveral  members  of  a  work  to  their 
whole,  and  of  the  beauty  of  each  of  the  fieparate  parts  to 
that  of  tbe  entire  work ;  regard  being  had  to  fome  certain 
meafure :  fo  that  the  body  is  framed  with  fymmetry,  by  the 
due  relation  which  the  arm,  plbow,  handy  fingers,  &c.  have 
to  each  other,  and  to  their  whole. 

Symmetry  ariies  from  that  proportion  which  the  Greeks 
call  anaUgyt  which  is  the  relation  of  conformity  of  all  the 
parts  of  a.  building,  and  of  their  whole,  to  fome  certain 
meafure ;  upon  which  depends  the  nature  of  fymmetry. 

Symmetry,  Uniform^  in  ArcUuBurif  is  that  where  the 
fame  ordonnance  reigns  throughout  the  whole. 

Symmetry,  RefpeSivef  is  that  where  only  the  opppfite 
fides  are  equal  to  each  other. 

Under  the  article  Veterinary  Anatomy,  it  was  propofed 
to  difcufs  at  large  the  fubjea  of  the  fymmetry  of  horfes ; 
but  we  now  find  that  our  limits  will  merely  allow  of  our 
referring  to  that  article,  and  alfo  to  that  of  HoRSB.  See 
alfo  Breeding. 

SYMPARATAXIS,  a  word  ufed  by  Hippocrates  to 
«9Cprefs  the  conflid  between  nature  and  a  difeafe,  and  the 
iilinnents  or  medicines  given  in  it. 

SYMPASMA,  a  word  ufed  by  many  authors  to  fignify 
a  cataplafm. 

SYMPATHETIC,.  cv^xvaMiMt;,  fomething  that  has  a 
fympathy ;  or  that  a6bs,  or  is  a6ied  on  by  fympathy. 

Sympathetic,  in  jtnatomy,  an  epithet  applied  to  two 
nerves,  from  the  idea  that  their  communications  are  the 
caufe  of  fympathies.  One  of  thefe  is  the  fympatheticus 
maximus,  or  great  intercoftal  nerve ;  the  other  is  the  facial, 
called  fympatheticus  minor  by  Winflow.     See  Nerve. 

Sympathetic  is  particularly  applied  to  all  difeafes  which 
have  two  caufes ;  the  one  remote,  the  other  near.  In  which 
fenfe,  the  word  is  oppofed  to  t^opathetic. 

Thus,  an  epilepfy  is  faid  to  be  fympathetic,  when  pro- 
duced by  a  remote  caufe ;  r.  e.  when  the  diforder  in  the 
brain,  embarrafled  with  blood,  is  preceded  and  produced 
by  fome  other  difeaie. 

There  is  a  fympathetic  palpitation  of  the  heart,  and  an 
idiopathetic  one.  There  is  but  one  idiopathetic  caufe  of  the 
palpitation  ;  but  there  are  feveral  fympathetic  ones. 

Among  chemifts  and  alchemifts,  the  term  fympathetic  is 
principally  applied  to  a  kind -of  powder  and  ot  ink. 
Sympathetic  Ink*    See  Ink. 


Sympathetic  Powder^  a  powder  once  very  much  famed  \ 
fuppofed  to  haVe  this  wonderful  property,  that  if  fpread 
on  a  cloth  dipt  in  the  blood  of  a  wound,  the  wound  would 
be  cured,  though  the  patient  be  any  number  of  miles  off.    . 

This  powder,  M.  Lemery  tells  us,  is  nothing  but  Roman 
vitriol,  opened  by  the  fun-beams  penetrating  it,  and  imper- 
fectly calcining  it,  in  the  middle  of  fummer. 

But  it  is  now  senerally  allowed  a  mere  piece  of  charle- 
tanery,  whatever  fir  Kenelm  Digby,  and  others  before  him, 
and  after  him,  plead  in  its  favour. 

The  compofition  of  the  famous  fympathetic  powder,  ufed 
at  Goffelaer  by  the  miners  in  all  thetr  wounds,  is  this. 
Take  of  green  vitriol  eight  ounces,  of. gum  tragacanth,  re- 
duced to  an  impalpable  powder,  one  ounce :  mix  thefe  to- 
gether, and  let  a  (mall  quantity  of  the  powder  be  fprinkled 
on  the  wound,  and  it  immediately  Hops  the  bleeding.  The 
vitriol  is  to  be  calcined  to  whitenefs  in  the  fuuy  before  it  is 
mixed  with  the  gum. 

SYMPATHY,  0v/AVftfiiift,  formed  from  my,  witb^  and 
ff-xdo(,  pqffwHf  q.  d.  con^ajjum^  fellovhfeeUng ;  an  agreement 
of  afiedions  and  incUnations,  or  a  conformity  ox  natural 
qualities,  humours,  temperaments,  &c.  which  makes  twp 
perfons  pleafed  and  delighted  with  each  other. 

A  late  ingenious  writer  has  endeavoured  to  account  for 
the  orifirin  of  our  mor^l  fentiments  from  fympathy,  denoting 
our  fellow-feeling  with  any  paifion  whatever.  When  we  ap* 
prove  of  any  charad^  or  adion,  the  fentiments  whichwe 
feel  are,  according  to  this  fy ftem,  derived  from  four  iburces^ 
which  are  i^  fome  refpefts  different  from  one  another* 
Firft,  we  fympathize  with  the  motives  of  the  agent ;  fe- 
cendly,  we  enter  into  the  gratitude  of  thofe  who  receive  the 
benefit  of  his  adions ;  'thirdly,  we  obferve,  that  his  condu& 
has  been  agreeable  to  the  general  rules  by  which  thofe  two 
fympathies  generallv  zB. ;  and,  laft  of  allf  when  we  confider 
fuch  anions  as  making  a  part  of  a  fyftem  of  behaviourt 
which  tends  to  promote  the  happinefs  either  of  the  indi* 
vidual  or  of  the  fociety,  thev  appear  to  derive  a  beauty 
from  this  utility,  not  unhke  that  which  we  afcribe  to  any 
well'Contrived  machine.  There  is  another  fyftem  that 
traces  our  moral  fentiments  to  fympathy,  different  from  the 
former.  It  is  that  which  places  virtue  in  utility,  and  ac- 
counts for  the  plcafure  with  which  the  fpedator  iurveys  the 
utility  of  any  quality  from  fym^thy,  with  the  happinefs  of 
thofe  who  are  affeded  by  it.  This  fympathy,  however,  it 
different  both  from  that  by  which  we  enter  into  the  motives 
of  the  agent,  and  from  that  by  which  we  go  alon^  with  the 
gratitude  of  the  perfons  who  are  benefited  by  his  a^ons* 
It  is  the  fame  principle  with  that  by  which  we  approve  of  a 
well-contnved  machine.  But  no  machine  can  be  the  objeft 
of  either  of  thofe  two  laft  mentioned  fympathies.  Smith's 
Theory  of  Moral  Sentiments,  3d  edit.  1707.    See  Virtue. 

Sympathy  is  alfo  ufed  with  regard  to  inanimate  things ; 
intimating  fome  propenfion  they  have  to  unite,  or  to  a6t  on 
one  another. 

In  this  fenfe,  naturalifts  fay,  there  is  a  fympathy  between 
the  vine  and  the  elm ;  between  the  loadftone  and  iron ;  the 
two  poles  of  a  loadftone,  &c. 

The  alchemifts  talk  much  of  the  powder  of  fympathy. 
See  Sympathetic  Powder* 

Sympathy,  in  Phyfiology^  the  affe£lion  of  the  whole 
body,  or  of  any  part,  coniequent  on  injury,  diforder,  or 
difeafe  of  any  other  part.  Thus  the  fever  which  follows  a 
local  injury,  is  called  fympathetic.  When,  on  the  intro- 
dttdiion  of  a  bougie  into  the  urethra,  a  perfon  faints,  the 
heart  is  faid  to  fympathize.  A  ftene  in  the  bladder  pro- 
duces itching  of  the  end  of  the  penis ;  tickling  of  the  faucea 
pn>duces  vomiting ;  the  ftrain  of  a  joint  will  caufe  fick- 

nefsa 
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nefsy  &c«  Arc.  Thefe  are  calkd  fympatbiesy  or  confent  of 
Bartc.  An  organ,  to  which  no  dJre^  appOcation  it  made, 
foffcrs  m  confeqnence  of  what  is  done  to  another.  See,  for 
a  further  aqcouift  of  this  fubjeft,  Nervous  S^em^  under 
the  head  of  Nerves  of  the  animai  hfe. 

We  have  foaie  praAical  remarks  on  the  fympathy  of  the 
parts  of  the  body,  in  the  Medical  Eflays  of  Edinburgh, 
▼ol.  ▼•  part  2.  art.  45. 

For  the  force  and  efied:  of  fympathy,  in  the  produftion 
^f  monilers,  fee  Monster. 

SYMPESIS,  a  word  ufed  by  the  old  Greek  writers  to 
fignifj  concoSlon  or  dig^an. 

Si MPHIONEMA,  in  Botany^  from  cru^  together^  and 
w*H^»  to  tMtf  becaufe,  we  prefume,  of  the  conne&on  of  the 
filaments  zX  their  fummit,  and  the  confequent  co-operation 
of  their  anthers. — Brown  Tr.  of  Linn.  Soc,  v.  10.  157. 
Prodr.  Nov.  HolK  v.  i.  370. — ^Clafs  and  order,  Tefrandrid 
Monogyma.     Nat.  Qrd.  ProteaceSf  JufT.  Brown. 

Gen.  Ch.  Cai.  none,  unlefa  the  corolla  be  fo  denominated. 
(7or.  regular,  of  fouroblonfjf,  equal,  deciduous  petals,  coher- 
ing at  the  bafe,  Ne^aries  none.  ^am.  Filaments  four, 
kiferted  into  the  middle  of  each  petal,  linear,  cohering  at  their 
upper  part ;  anthers  terminal,  oblong,  diitind.  Ptfl.  Ger- 
men  fuperior,  with  the  rudiments  of  two  feeds  ;  ftyle  fim- 

J>le  ;  ftigma  rather  abrupt.     Peric,  Nut  cylindrical,  with  a 
blit^ry  kernel. 

Eff.  Ch.  Petals  four,  regular,  cohering  at  the  bafe. 
Nedary  none.  Filaments  inlerted  into  the  middle  of  each 
petal,  cohering  at  the  top.  Anthers  diftind.  Stigma  rather 
abrupt.     Nut  fuperior,  cylindrical. 

A  genus  of  humble  (hrubs,  or  herbs,  either  fmooth,  or 
bearing  a  few  fcattered  glandular  hairs.  Leaves  in  three 
deep,  divided  fegments;  the  lower  ones  oppofite.  Spites 
fimple,  terminal,  and  partly  from  the  bofoms  of  the  upper- 
moft  leaves.  Flowers  yellow,  alternate,  feffile,  with  folitary, 
hooded,  permanent  IraSeas.     Mr.  Brown  confiders  his  Sym* 

{hi&nema  9s  not  particularly  allied  to  any  other,  except  per- 
aps  to  his  jfgafiachysf  which  has  feparate  filaments^  and  an 
umlateral^^ifui.     Two  fpecies  only  are  known. 

I.  S.iaiudorum.  Marlh  Symphionema.  Br.  n.  i. — Seg- 
ments ot  the  leaves  awl-fliaped,  femicylindrical.     Brafleas 

and  flower-ftalks  very  fmooth Gathered  by  Mr.  Brown, 

on  boggy  heaths,  near  Port  Jackfon,  New  South  Wales. 

Z.  o.  mQfUanum.  Mountain  Symphionema.  Br.n.2.'— Seg- 
ments of  the  leaves  flat,  linear,  fingle-ribbed.  Bradeas  and 
flower-ftalk  downy,  with  very  fhort  glandular  hairs. — Ga- 
thered by  the  fame  botanift,  on  moiil  rocks,  in  the  fame 
neighbourhood. 

SYMPHONIA,  fo  named  by  the  great  Linnzus,  though 
publilhed  by  his  fon,  can  fcarcely  have  any  other  meaning 
than  oT;/*^wvwfr,  a  confent^  or  agreement^  in  allufion  to  the  very 
ftrong  combination  of  the  filaments,  and  the  alternate  (itua- 
tion  of  their  five  anthers  with  the  five  ftigmas,  forming  toge- 
ther a  ten-rayed  fkar. — Linn.  Suppl.  49.  Schreb.  Gen.  452. 
WiUd.  Sp.  PI.  V.  3.  585.  Mart.  Mill.  Did.  v.  4.  Juff.  263. 
(Moronobea  ;  Aubl.  Guian.  788  ?  Jufl'.  257  ?)— -Clafs 
and  order,  Motufdelphia  Pentandria.  Nat.  Ord.  Giaii/er£, 
JulT. 

Gen.  Ch.  Cid,  Perianth  inferior,  of  five  roundifh,  fpread- 
ine,  imbricated  leaves,  permanent.  Cor.  Petals  five,  round- 
im,  rather  coriaceous,  concave,  much  larger  than  the  calyx, 
folding  obliauely  over  eaqh  other,  and  converging,  fo  as  to 
form  a  flightfy  dieprefTed  globe.  Statu.  Filaments  united  into 
a  clofe,  even,  cylindric^  tube,  the  length  of  the  petals, 
ffightly  inflated  at  the  bottom,  flieathing  the  flyle ;  anthers 
fivei  ovate,  acute,  feifiie  on  the  margin  of  the  tube,  fpread- 
^S'    '5^'  Oermen  fuperior,  ovate ;  ftyle  cylindrical,  rather 
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longer  than  the  corolla ;  ftigmas  five,  oblong,  acnte,  fpread- 
ing,  alternate  with  the  an&ers.  Peric.  Berry  globofe,  of 
five  cells.  Seeds  folitary,  nearly  globular,  fmooth,  flatter  os 
the  inner  fide. 

£(f.  Ch.  Calyx  of  five  leaves.  Corolla  globofe,  of  five 
petals,  folding  obliquely  over  each  other.  Style  one.  Beirr 
fuperior,  of  nve  cells.     Seeds  folitary. 

I.  S.  globu&fera.  Linn.  Suppl.  302.  ( Moronobea coc* 
cinea ;  Aubl.  Guian.  789.  t.  313.  i.a—j  ?)— NatiwofSo- 
rinam,  from  whence  Dauberg  fent  fpecimens,  preferred  io 
fpirits,  to  Linnaeus.  This  is  a  ftout  and  lofty  tm;  tk 
fmaller  branches  rather  quadrangular,  fmooth,  leafy,  fligblf 
fcarred.  Leaves  crowded  about  the  ends  of  the  branches 
ftalked,  oppofite,  croffing  each  other,  eUiptic-hmceoUte^ 
pointed,  entire,  very  fmooth^.  three  or  four  inches  long,  with 
one  rib,  and  many  fine  tranfverfe  parallel  veins.  ^MjjMb 
channelled,  half  an  inch  long.  Flovfers  four  or  "five,  red, 
forming  a  fort  of  terminal,  fimple  uhibeif  whofe  ftaUu  at 
angrular,  fmooth,  above  an  inch  Icmg.  The  hern  bai  1 
coriaceous  coat^  enclofing  a  very  yellow  (limy  pidp,  in  wltidi 
are  lodged  the  parti^:oloured  Jeeds.  The  latter  »e  bidto 
be  a  favourite  food  of  parrots. 

Such  ib  the  plant  of  Dalberg,  preferved  in  the  Liaottt 
herbarium .  Neither  the  figure,  nor  the  original  fpedmeo, of 
Aublet  agrees  with  it  as  to  inflorefcenoe.  But  his  fepante 
reprefentations  of  the  fru£iification,  fig.  a  toj,  undoabie% 
agree  with  the  Linnatao  fpecimen,  and  are  of  the  fame  i»\ 
while  his  fig.  I  to  S,  repreiented  larger,  though  defcribedu 
fmaller,  are  certainlv  very  difiereat,  particularly  thejmoh 
Aublet  appears  to  have  confounded  two  diftind  fpecies,  it 
lead.  The  trees  he  defcribes  yield  a  refin,  which  lerfei  tk 
natives  of  Guiana  as  a  ftrong  and  ufeful  cement. 

SYMPHONIACA,  a  name  given  by  fome  antbonto 
the  common  tyfcyawhUy  or  henbane* 

SYMPHONIACO  Stilo.     See  Stilo. 

SYMPHONIALE,  in  the  ItaUan  MuJU,  is  fometiixi 
prefixed  to  a  canon,  or  fugue,  to  (hew  that  it  is  at  anifos, 
f.  e.  that  the  fecond  part  is  to  follow,  or  imitate  thefirftii 
the  fame  intervals,  founds,  notes,  &c.,  the  third  to  obiiErre 
the  fame  with  regard  to  the  fecond,  and  fo  on. 

SYMPHONY,  the  name  of  a  mufical  inftmment  ofttt 
mentioned  in  the  Fabliaux  and  old  French  poetry.  It  it 
fometimes  called  Chiphome^  fometimes  Cyfoine,  but  fflOR 
frequently  Simpkonie,  Some  of  the  quotations  fives  bf 
Du-Cange  defcribe  it  as  a  wind-inftrument,  and  otbera  »& 
fpecies  of  drum,  pierced  with  holes  like  a  fieve. 

«  Je  fai  juglere  de  vielle ; 
Je  fai  dt  mufe  et  de  faftele, 
£t  de  harpe  et  de  cbiphonte 
De  la  gigue,  de  I'harmonie." 

Here  are  feven  inftruments  mentioned  in  the  compifte' 
four  lines. 

'<  All  the  minfirel  art  I  know. 
On  the  vielle  I  well  can  play  ; 
I  the  pipe  and  (yrinx  blow. 
Harp  and  jig  my  hand  obey, 

•     Pfaltry,  jQfM^oiiy,  and  jote." 

Zarlino  fpeaks  of  a  Tufcan  inftmment,  which  he  fayiwn 
very  ancient,  and  which  was  caJled  Smfonsa.  AcconUn^to 
his  defcription,  it  was  a  kind  of  cheft,  upon  which  tbeftnap 
were  tuned,  4th,  5th,  and  8th.  The  three  ftrings  were  jer- 
petuallv  founding  in  the  bafe,  while  an  ah*  was  played  os 
the  moil  acute  ftring. 

Zarlino  adds,  that  fome  authors,  among  whom  was  Ott» 
mams  Lxcinius,  imagine  that  this  inftrumeat  was  the  true 

indcBt 
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andeiit  lyre*  and  ptobably  that  of  which  Horace  fpeakt  in 
the  «<  Art  Poetica.'' 

<<  Ut  gpratas  inter  menfas  fymphoniia  difcort.'* 

It  Ihould  feem  JFrom  Zarlino'e  account  of  th»  inftrament, 
that  he  was  perfuaded  the  ancients  had  harmony^  or  mufic 
in  partSf  and  fuch  inftniments  as  he  has  defcribed« 

it  is  not  eafy  to  conceive  how- this  ioftrument  was  tuned : 
for  if  the  4th  and  5th  were  diatonic  clofe  to  each  other,  when 
ftruck  together,  they  would  produce  the  harfh  difcord  of  the 
tone  major.  Perhaps  Zarlino  means  to  fay  that  the  four 
ftrings  were  tuned  in  the  following  manner :  the  firft,  or 
higbeii  firing  C*  the  fecond  G,  the  fourth  below,  the  third  C, 
the  fifth  below  G,  and  odave  to  the  firft  C,  and  the  fourth  C, 
double  odave  below  the  firft.  But  to  play  an  atr  upon  the 
firfi  ftring,  implies  a  neck  to  the  lyre,  of  which  we  are  ac- 
quainted with  no  inftance. 

The  inftniment  called  fymphony  is  mentioned  in  Daniel, 
ch.  iii*  5,  7.  If  it  was  in  the  fhape  of  a  lonrifh  chefl,  or 
a  trigon,  ftrung  at  the  top  and  played  with  litUe  ivory  rods, 
as  fome  imagine,  we  think  it  more  refembles  the  modem  dul« 
cimer  than  any  inftrument  in  prefent  ufe. 

Symphony,  cviA^mie^  formed  from  ow,  wiibf  and  ^mi. 
fmrnd^  properly  denotes  a  confonance,  or  concert  of  fevcral 
founds  agreeable  to  the  ear ;  whether  they  be  yocal  or  inftru- 
mental,  or  both  ;  called  alfo  harmimy  ;  which  fee. 

Some  authors  reftrain  fymphony  to  the  fole  mufic  of  inftru- 
jnents ;  in  this  fenfe,  fay  they,  the  recitatives  in  fuch  an 
opera  were  intolerable,  but  the  fymphonies  excellent. 

The  fymphony  of  the  ancients  went  no  farther  than  to 
tsvo  or  more  voices  or  inftniments  fet  to  unifon ;  for  they  had 
DO  fuch  thing  as  mufic  in  parts ;  as  is  very  well  proved  by 
M.  Perrault :  at  leaft,  if  ever  they  knew  fuch  a  thmg,  it  mun 
be  allowed  to  have  been  early  loft. 

It  is  to  Guido  Aretine,  about  the  year  1022,  that  moft 
Writera  agree  in  afcribing  the  invention  of  compofition  :  it 
was  he,  they  fay,  who  firft  Joined  in  one  harmony  feveral 
tdiftin  A  melodies ;  and  brought  it  even  to  the  length  of  four 
parts,  ws.  bafs,  tenor,  counter-tenor,  and  treble.  But  there 
is  nothing,  fays  the  ingenious  Dr.  Bumey,  more  difficult  than 
tx>  fix  fuch  an  invention  as  this  upon  any  individual ;  an  art 
Htterly  incapable  of  being  brought  to  any  degree  of  perfec* 
tion,  but  by  a  flow  and  gradual  improvement ;  and  the  fuc- 
celfive  efforts  of  ingenious  men  during  feveral  centuries,  muft 
have  been  trivial  and  inconfiderable  in  its  infancy  ;  and  the 
firft  attempt  at  its  ufe  necefTarily  circumfcribed  and  dumfy. 
This  exccJlent  writer  has  impartially  examined  and  recited 
the  evidence  for  and  agrainft  the  antiquity  of  harmony  or 
ootinterpoint ;  and,  after  an  ebborate  detail,  exprefled  his 
4>wn  opmion  againft  it :  and  he  has  alfo  given  a  hit  and 
analyfis  of  the  writings  of  Guido,  in  order  to  afcertain  how 
miicn  modern  muiic  has  been  indebted  to  this  celebrated 
monk  of  Arezzo.  Hift.  Mufic,  voL  L  p*  1 12,  &:c.  voL  ii. ' 
p.  72,  &c. 

The  word  fymphony  is  now  applied  to  inftrumental  mufic, 
both  that  of  pieces  defigned  only  for  infbuments,  as  fonatas 
and  concertos,  and  that  in  which  theonfb-uments  are  acconu 
panted  with  the  voice,  as  in  operas,  &:c.  A  piece  it  faid 
to  be  in  grand  fymphony,  when,  befide  the  bafe  and  treble, 
it  has  alfo  two  other  inmrumental  parts^  vix.  tenor  and  fifUi 
of  the  violin. 

Before  the  above  was  ^^ritten,  fymphony  had  been  highly 


in  Germany,  particularly  at  the  Manheim  fchool 
|yy  Stamitz,  Holtzbauer,  Canabich,  Toefchi,  and  Filtz; 
by  Vanhal,  Ditters,  and  Kozeluch,  at  Vienna ;  and  fince 
^hat  period,  the  fymphonies  of  the  immortal  Haydn  have  ex- 
ceeded in  number  and  excellence  all  that  modern  times  can 
Vol.  XXXIV. 
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boiftf  and  leem  to  kiclade  every  perfe&ioii  that  can  ren- 
der inftrumental  mufic  interefting  and  fublime :  inventioUt 
fciente,  knowledge  of  inftniments,  majefty,  fire,  grace,  and 
pathos  by  turiis,  with  ntw  modulation,  and  new  harmonies, 
without  crudity  or  aiFeftation.  All  thefe  excellencies  the 
admirable  Mozart  had  nearly  attained  ;  and  perhaps  he  is 
only  inferior  to  Haydn  in  the  number  of  his  fymphonies,  firom 
the  (hortnefs  of  his  vital  courfe ! 

Be6Uioven  (pronounced  ^ajF/ifr^vffi)^  a  difciple  of  Mozart, 
is  now  (1804)  fo  rapidly  advancing  into  fame,  that  there 
would  be  httle  rifle  in  predrding,  that,  if  he  lives,  he  will  be 
the  great  man  among  rouficians  of  the  prefent  century^ 
as  Haydn  and  Mozart  were  of  .the  latter  end  of  the  laft.  He 
is  faid  to  be  a  young  man ;  but  writes  with  the  freedom  and 
boldnefs  of  long  experience,  and  a  fertility  of  invention  that 
promifes  inexhauftible  refources. 

SYMPHORICARPOS,  in  Botany^  is  a  genus  founded 
by  Dillenius,  in  his  Hwtus  Ebhamen/u^  %^l•  t.  278,  and 
named  by  him  from  <n;^^^fw,  to  clufier%  or  accumidate^  and 
x«^of,  frtttif  alluding  to  its  copioufly  duftered  berries. 
Juffieu  nas  retained  this  genus.  Gen,  zi  i,  with  fome  otherst 
which,  like  it,  have  been  reduced  by  Linnasus  to  Lonicera* 
(See  that  article).  Dillenius  perceived  the  refemblance  of 
its  foliage  to  that  tribe  of  Honey fuckles  called  Cbamscertfai 
but  feems  to  have  bad  no  idea  of  any  affinity  to  them  in  its 
fru^fication,  which. he  compares  lo.Cufcuta!  We  may 
'  remark  that  the  Cham£urafa  conne6k  Symfh^karpus  with 
the  genuine  Honeyfuckles,  (CafrifoSum  and  Pencfymimanf) 
however  unlike,  at  firft  fight,  the  two  extremes  may  be* 
They,  like  their  relation  Dtetvilla,  are  all  eafily  kept  fepa- 
rate  by  artificial  charaders ;  but  the  queftion  is,  whetner 
they  all  together  conftitute  a  natural  genus,  or  a  fe6iion  of  a 
natural  order,  into  which  fe^lion  Julfieu  has  well  introduced 
Luuuta  and  Triqfieumt  though  he  has  now  wifely  removed 
Ovieda  from  hence  to  his  Vitkes. 

SYMPHYSIS,  in  Anatomy^  a  general  term  for  thofe  con- 
nexions of  bones,  in  which  they  are  inunediately  joined 
together,  without  forming  a  moveable  joint.     See*  Joint. 

SYMPHYTUM,  in  Sttany^  <n/f4/pvhf  an  ancient  name 
occurring  in  the  works  of  Punv  and  Diofcorides,  juftiy 
referred  to  this  genus  by  Tournefort.  The  word  is  derived 
from  9Vf  and  ^,  to  grow  together^  on  account  of  the  conglu* 
tinatinjg  properties  of  the  root,  which  has  always  been  re- 
gardea  as  a  marvellous  remedy  in  the  healing  of  wounds  ; 
**  curing  (fays  Gerarde)  all  inward  wounds  and  burftings.'^ 
Its  French  name,  ConJwJk^  is  equally  exprefiive  of  this  heaU 
hag  property. — Toumef.  t.  c6«  Linn.  Gen.  76.  Schreb.  loi . 
WiUd.  Sp.  PI.  v«  1 .  770.  Mart.  Mill.  Dia.  v.  4.  Sm.  Fl. 
Brit.  218.  Prodr.  FL  Grssc.  Sibth.  v.  1. 1 19.  Ait.  Hort. 
Kew.  V.  I.  293.  JulT.  131.  Lamarck  lUuftr,  t.  93. 
Gaertn.  t.  67. — ^Clafs  and  order,  Pentahdria  Moiugyma* 
Nat.  Ord*  AJ^mfohm^  Linn.     Borragsne^t  Juff. 

Gen.  Ch.  Cm*  Perianth  inferior,  permanent,  tre€t,  five^ 
fided,  clovep  into  five,  acute  iegments.  Cor.  of  one  petal, 
bell-fliaped.  Tube  very  fliort.  Limb  tubular,  ventricofct 
a  httle  thicker  tha^i  the  tube  ;  mouth  five-toothed,  obtufct 
reflexed  ;  throat  fenced  by  five  lanceolate  rays,  (horter  thai^ 
the  limb,  converging  into  a  cone.  Stam.  Filaments  five, 
awl-fhaped,  alternating  with  the  rays  of  the  throat ;  anthera 
acute,  ered,  concealed.  Pi/i.  Germens  fuperior,  four; 
ftyk  thiead>fhaped»  the  length  of  the  corolla ;  ftigma  fimple* 
Perk,  none,  except  the  enbrged,  widened  calyx.  Seeds 
four,  gibbons,  pointed^  converging  at  the  tips. 

EflTCh.  Limb  of  the  oorofia  tububr,  fwelling ;  its  on- 
fice  dofed  with  awl-fhaped  rays.  Calyx  in  five  deep  feg« 
ments.     Seeds  four,  naked.  * 

t,  S.  oScmak.    Conmon  Comfrey.    Linn.  Sp.  PL  195. 

4T  Engt 
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Engl.  Bcyt.t.  817.  Curt.  Lond.  fafc«4.  1. 18.  Woodir. 
Suppl.  t.  2 1  c.  Fl.  Dan.  t.  664. — Leaves  ovato-lanoeohite, 
decuirent.— round  on  the  banks  of  riven  and  ditches, 
flowering  in  May  and  June. — Rooi  perennial,  flefliy,  muct- 
hginouB  ;, black  externally.  Stem  two  or  three  feet  high, 
ere6^,  leafy,  winifed,  kifpid  with  deflexed  hairs.  Leaves 
rough,  decurrent ;  the  radical  ones  ftalked,  broader.  Ciuf" 
ten  in  pairs,  hifpid,  dichotooaous  at  the  bafe.  Flowers  yel- 
lowifh-white. — There  ia  a  variety  of  this  fpecies  with  red  or 
purple  flowers. 

*«  Comfrey  root  abounds  in  a  pure,  taftdefs  mucilage,  like 
that  of  the  Marfli-Maliow ;  and  being  (as  WoodviUe  ob- 
fcrves)  more  eafily  obtained,  it  ought  not  to  be  omitted  in 
lifts  of  medicinal  plants.  Such  medicines  are  ufeful  in  irri- 
tations of  the  throat,  inteftines,  and,  above  all,  the  bladder." 

2.  S.  tuherofum.  Tuberous-rooted  Comfrey.  Linn,  Sp. 
PI.  19^.  Engl.  Bot.  t.  150a.  Jacq.  Auttr.  t.  225. — 
Leaves  ovate,  (lightly  decurrent ;  the  upper  ones  oppofite. 
—A  native  of  Germany  and  of  Scotland,  in  moift,  fhady 

?lace?,  though  by  no  means  a  common  plant.  It  flowers  in 
uly. — Root  perennial,  tuberous  ;  white  externally.  Stem  a 
foot  high,  fcarcely  winged,  rough,  with  deflexed  hairs. 
Stem-leaves  ovate,  on  winged  Italics,  which  are  a  little  de> 
current.  Clujlers  in'  pairs,  terminal.  Flowers  few,  yellow- 
ifh  or  greeniih-white,  cylindrical. 

3.  S.  orientale.  Eaftem  Comfrey.  Linn.  Sp.  PI.  195. 
(S.  conftantinopolitanum  boraginis  folio  et  facie,  florealbo  ; 
Biixb.  Cent.  5.  36.  t.  68.) — Leaves  ovate,  flightly  ftalked. 
— Native  of  Turkey,  on  borders  of  rivulets  ;  flowering  from 
May  to  July. — Root  perennial.  Stems  about  two  feet  hijrh. 
Leaves  ovate,  rather  broad,  armed  with  rough,  prickly  hairs. 
Flowers  cluftered  as  in  the  foregoing  fpecies,  of  a. blue 
colour. 

4.  S.  aj^errimum.  Prickly  Comfrey.  Ait.  Hort.  Kew. 
n.  4.  Sims  in  Curt.  Mag.  t.  929. — Stems  prickly.  Leaves 
oval,  acute,  ftalked,  the  floral  ones  oppoute.  Clufters  in 
ps^in. — Native  of  Caucafu«,  flowering  through  the  fummer. 
— «<  This  fpecies  (fays  Dr.  Sims )  is  by  far  the  largeft  of  the 
genus,  growing  to  the  height  ot  five  feet,  and  is  really  an 
ornamental,  hardy  perennial,  which  will  thrive  in  any  foil  or 
fituation." — Stem  upright,  rather  wavy,  covered  with  curved 
prickles.  Leaves  large,  dark  green.  Flowers  in  drooping 
clufters,  of  a  rich  blue ;  the  buds  of  a  deep  crimfon. 

Symphytum,  in  Gardenings  contains  plants  of  the  hardy, 
herbaceous,  perennial  kind,  of  which  m  fpecies  cultivated 
are ;  the  common  comfrey  ( S.  officinale)  ;  the  tuberous- 
rooted  comrrey  (S.  tuberofum)  ;  and  the  Oriental  comfrey 
(S.  orientale). 

In  the  firft  fort  there  are  varieties  with  white  flowers, 
purple  flowers,  with  blue  flowers,  and  with  red  flowers. 

Method  of  Culture, — Thefe  plants  may  be  increafed  by 
feeds  or  parting  the  roots,  but  the  latter  is  more  pra^lifea. 
The  feeds  Ihould  be  fown  in  the  fpring,  in  a  border  of  com- 
mon earth ;  in  the  autumn  the  plants  will  be  proper  to  fet 
out  where  they  are  to  remain,  or  to  remove  into  other  pots. 
The  roots  fliould  be  parted  in  the  autumn,  and  planted  out 
either  in  beds  about  a  foot  from  plant  to  plant,  or  where  they 
are  to  remain  ;  almoft  every  part  will  grow,  and  the  plants 
are  hardy,  and  fucceed  in  any  foil  or  fituation  :  they  only 
require  to  be  kept  clean  afterwards.  They  produce  variety 
ID  mixture  in  the  borders  and  other  parts  of  ornamented 
grounds. 

SYMPLEXIUM,  in  Natural  Jffi^y,  the  name  of  a 

Senus  of  foffils,  of  the  olafs  of  the  felenitz,  but  not  of 
le  determined  and  regular  figure  of  moft  of  the  genera  of 
thofe  bodies,  but  compofed  of  various  irregular  conneAiont 
of  diflbnently  iliapedi  and  ufually  impcrfea  bodies.    The 
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different  bodies  that  form  this  kind  are  feldom  quite  perfcfi, 
having  ufually  fallen  together  before  they  were  wholly  bu. 
dened ;  but  generally,  whether  they  form  a  larger  orfmalkr 
mafs,  they  together  afFed  the  external  figure  of  a  flat  heu- 
hedral  column,  though  varioufly  notched  at  the  fidet,  aad 
truncated  at  the  ends.     Hill. 

SYMPLOCE,  0v/btrXoic«i,  in  Rhetoric^  a  figure,  vbcR 
the  fame  word  is  repeated  feveral  times  in  the  b^pooia^ 
and  end  of  a  fentence,  including  the  anaphora  and  epitrophe: 
thus,  Quis  legem  tulst?  Rullus.  Quis  majorem  fofaS farim 
Jiiffragiis  frsvavitf  Rullus,  Quis-  comitHs  frifmtf  IJm 
Rullus, 

SYMPLOCOS,  in  Botany^  from  (h/^vAmii,  a  comuBm, 
becaufe  of  the  unufual  union  of  the  claws  of  the  petals.- 
Jacq.  Amer.  166.  Linn.  Gen.  275.  Schreb.516.  Willi 
Sp.  PI.  V.  3.  1435*  Mart.  Mill.  Did.  v.  4.  L'HdL 
Th  of  Linn.  Soc.  v.  i.  174.  Ait.  Hort.  Kew.  f.4. 
419.  Swartz  Obf.  293.  Ind.  Occ.  1287.  Juff.  157. 
Lamarck  lUuftr.  t.  4^5.  (Hopea;  Linn.  Mant  14. 
Schreb.  516.  Mart.  Mill.  Did.  v.  2.  Purlh  451.  M 
157.  Alftonia ;  Linn.  Suppl.  59.  Schreb.  362.  M 
257.  Ciponima  ;  Aublet  566.  Jufl'.  157.  Cavan.  Di£ 
370. )  —  Clafs  and  order,  Monadelphia  Pelyandria*  Nat. 
Ord.     GuaiacanM^  Jufl*. 

Gen.  Ch.  Cal.  Perianth  fuperior,  bell-fliaped,  in  fre 
deep,  roundifh-ovate,  concave,  permaaent  fegment^.  O. 
as  if  of  one  petal,  belUfhaped,  longer  than  the  calyxy  cos- 
pofed  of  from  five  to  ten  ovste,  entire,  reflexed  fegmnii) 
or  petals,  united  by  their  cIpws  into  a  tube  the  leogtk  of 
the  calyx,  and  all  falling  off  together.  Stam.  Filannti 
numerous,  linear,  flat,  ere6k,  attached  to  the  tube  of  tk 
corolla  in  feveral  imbricated  rows,  and  combined  uoequafif 
at  their  bafe  into  one  fet ;  anthers  roundifli,  two^tlH 
ere£t.  Pifi,  Germen  inferior,  turbinate;  ftyle  thmi 
fliaped,  the  length  of  the  ftamens  ;  ftigma  capitate,  flb> 
fcurely  five-lobed.  Peric*  Drupa  elliptic-oblong,  6rjt^ 
one  cell,  crowned  with  the  calyx.  Seed.  Nut  of  the  ^ 
form,  ftriated,  of  from  three  to  five  cells,  with  an  obkis 
cylindrical  kernel  in  each. 

£ff.  Ch.  Calyx  fuperior,  in  five  deep  fegments.  Petal 
five  to  ten,  united  at  the  bafe.  Stamens  in  feveral  ron 
inferted  into  the  corolla.  Drupa  dry.  Nut  of  from  thee 
to  five  cells. 

1.  S.  martiniceufis.  Martinico  Symplocos.  Lion.  Sfx 
PI.  747.  Willd.  n.  I.  Jacq.  Amer.  166.  t.  175.  f.W. 
Swartz  Obf.  293.  t.  7.  f.  i. — Stalks  fomewhat  racenofe. 
Leaves  crenate,  very  fmooth  on  both  fides. — Found  by  JX' 
quin  in  the  woods  of  the  ifland  of  Martinico,  flowering  ii 
November.  A  branching  tree^  twenty  feet  high.  L^ 
icattered,  ftalked,  ovate,  acute,  two  or  three  mches  loa^ 
fliining,  fomewhat  coriaceous.  Flowers  fUlked,  axiUvj* 
folitary  or  (lightly  racemofe,  white,  fmelling  like  hawtlm 
and  about  the  fame  fize. 

2.  S.  Ciponima.  Guiana  Symplocos.  Willd.  a.  t 
(Ciponima  guianenfis  ;  Aubl.  Guian.  567.  t.  226.  Can** 
Difi*.  371.  t.  217.) — Stalks  many-flowered,  the  kagtk^ 
the  footftalks.  Leaves  nearly  entire ;  villous  at  the  back. 
—  Native  of  woods  and  wafte  grround  in  Guiana,  beimf 
flowers  and  fruit  in  September.  A  middle-fixed  tnt;'^ 
trunk  feven  feet  high,  and  feven  inches  in  diameter,  wit^  > 
^rey  bark.  Leaves  ftalked,  about  three  inches  long,  dlip* 
tical,  pointed ;  fmooth  above ;  clothed  when  young,  li 
well  as  the  hrancheSf  with  flefti*coloured  hairs.  Flown  ii 
little  axillary  tufts  ;  their  corolla  white,  edged  with  ytttoV' 
J^nriT  black,     jiublet. 

3.  S.  Arechea.  Peruvian  Symplocos.  L'Herit.Tr.* 
Linn.  Soc.  ▼•  i.  176.    Willd.  n..  3.—^  Stalks  about  ^ 
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loveitd.  Leaves  femtedt  nearly  naked*'^ — Gatkered  hj 
Domb^  10  tlie  woods  of  Peru.  L'Heritier  confidered  thii 
at  intermediate  between  the  tw»  former»  and  fufpe&ed  thej 
might  all  poffibly  be  Tarieties  of  one  fpeciet* 

4.  8.  oBofetala*  Jamaica  Symplocot*  Swartz  Ind. 
Ooc.  1287.  Willd.  n.  4. — Petals  eight,  fliffhtly  conneded* 
Stalks  fia^le-flowered.  Leaves  bluntly  ferrated,  fmooth 
on  both  fides,  —  Native  of  lofty  mountains»  in  the  fouth 
part  of  Jamaica,  flowerine  in  July  and  Aucruft*  A  tree 
80  or  30  feet  high,  with  fmooth  brittle  branches*  Leaves 
bright  green^  broader  than  in  the  firft  fpeciet.  Flowers  about 
the  iize  of  a  lemon-bloflbm»  white,  fragrant,  with  a  very 
(hort  tube,  and  always  eight  divifions.  Frmt  the  iize  of  a 
.  filberd.     Swariz* 

K,  S.  tinSoria.  Carolina  Symplocos.  L'Herit.  as  above. 
Wuld.  n.  5.  Ait.  n.  i.  ( Hopea  tindloria ;  Linn.  Mant. 
105.  Pur(h  451.  Arbor  laurifolia,  floribus  ex  foliorum 
alls;  Catefb.  Carol,  v.  i.  54,  with  a  phte.)  —  Flowers 
nearly  fefiile,  axillary,  crowded.  Leaves  (lightly  ferrated, 
rather  glaucous.  In  the  low  woods  of  Virginia  and  Caro- 
lina, flowering  in  April  and  May,  when  its  fcent  is  very 
agreeable.  Dr.  Garden  fent  it  to  Linnzus,  and  called  it 
Hefeaf  after  Dr.  Hope,  profeflbr  at  Edinburgh.  (See  our 
HoPEA.)  We  believe  it  was  alfo  fent  Jive  to  Dr.  Fothenrill 
by  the  fame  perfon.  This  is  a  Jhrui  or  fmall  tre^^  The 
leaves  are  oblong-lanceolate,  occafionally  downy  beneath, 
have  a  fweet  taite,  and  dye  a  fine  yellow.  Flowers  yellow^ 
fmall,  very  fragrant. 

6.  S.  jiUonia,  Mexican  Symplocoa.  L'Herit.  as 
above.  Willd.  n.  6.  (Alftonia  theseformis;  Lion.  SuppL 
364.) — Petals  about  ten,  (lightly  conne6^ed.  Flowers  ax- 
illary, feffile,  about  three  together.  Leaves  elliptical,  ob- 
tufe,  (lightly  ferrated,  fmooth.  —  Gathered  by  Mutis  in 
New  Granada.  A  fmooth  rigid  Jhrvb%  with  coriaceous, 
veiny^  (hining  leaves^  hardly  ap  inch  and  half  long,  on 
ihort  thick  ftalks.  Flowers  white,  nearly  the  (ize  of  haw- 
thorn. The  younger  Linnasus  thought  the  leaves  tatted 
like  tea,  and  might  ferve  as  a  fubftitute  for  that  i^nt,  but 
they  would  be  even  more  out  of  our  reach.  It  is  fingular 
that  the  g^era  dedicated  to  two  Edinburgh  profeffors, 
fhould  thus  coalefce  under  another  pre vioufly  eitablifhed. 

SYMPOSIAC,    tfi/^voa-MKov,    formed    from    ovfATroawff 
fi^i   ^  conference  or  converfation  of  philofophers  at  a 
banquet. 

Plutarch  has  nine  books,  which  he  calls  Svmpofiacs ;  or 
fympofiac  queftions,  tf.  d.  difputations  at  table. 

SYMPOSIA RCn,  oi/fAsx}(nap;(of,  in  Antiqmty,  the  direc- 
tor, or  manager  of  an  entertainment.  This  office  was  fome- 
timet  performed  by  the  perfon  at  whofe  charge  the  enter- 
tainment was  provided  i  fometimes  by  another,  named  by 
him  ;  and  at  other  times,  efpecially  in  entertainments  pro- 
vided at  the  common  expence,  he  was  eleded  bv  lot,  or 
by  the  fuffirages  of  the  guetts.  He  was  otherwife  called 
tafiliust  rex%  and  mo£mperatorf  &c. ;  he  determined  the  laws 
01  good  feUow(hip,  and  oblerved  whether  every  man  drank 
his  proportion,  whence  he  was  called  ophtbalmus^  oculus,  the 


SYMPTOM,  in  MeJicme^  denotes  any  change  in  the 
bodv,  or  its  fun6kions,  perceptible  either  to  an  obferver,  or 
to  the  patient  himfelf,  which  indicates  difeafe.  On  fome 
occaiions,  the  difeafed  condition  may  itfelf  come  under  the 
cognizance  of  our  fenfes,  as  when  an  external  part  has  re- 
ceived a  mechanical  injury.  But  in  the  great  majority  of 
cafes,  the  effential  morbid  ftate,  or  that  which  conftitutes 
the  difeafe,  is  concealed  from  our  inunediate  view,  and  its 
exiftence  can  be  inferred  only  from  the  obfervation  of  fome 
4sf  the  remote  effeds  which  it  has  produced,  either  on  the 
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appearance  and  external  qualities  of  fome  parts  of  the  body, 
or  on  the  condition  of  fome  of  its  funfUons ;  among  whick 
muft  be  comprehended  the  difordered  fenfations  which  the  pa- 
tient may  experience.  They  are  thefe  obfervable  effe&s,  that 
are  properly  the  fymptoms  of  a  difeafe  :  they  are  the  figns 
or  indications  of  the  exiilence  of  a  certain  morbid  condition, 
of  which  they  are  the  ufual  concomitants ;  and  their  afTem^ 
blage  conftitutes  a  fort  of  lanfiruare,  which  it  is  the  bufinefs 
of  the  phyfician  to  udderftand  and  interpret. 

It  is  in  this  interpretation  of  the  phenomena,  that  the 
chief  application  of  fcience  confifts,  as  is  indeed  the  cafe 
in  all  the  departments  of  human  knowledge  ;  but  in  medi- 
cine, our  reafonings  in  regard  to  the  leries  of  changes 
which  have  preceded  the  obferved  effeds,  are  liable  to  a 
peculiar  fource  of  fallacy,  from  the  disjointed  nature  of 
the  phenomena  on  which  they  muft  be  founded.  The 
more  important  internal  changes  are  removed  from  our 
debt,  and  all  that  we  are  admitted  to  view,  in  the  courfe 
of  a  difeafe,  is  a  certain  number  of  fymptoms,  which  are 
generally  not  the  immediate  refult  of  the  primary,  or,  as  it 
has  been  termed,  the  proximate  caufe.  A  long  and  labori- 
ous indudUon  is,  theretore,  required  to  enable  us  to  trace  the 
intervening  fteps  which  conned  the  appearances  together, 
and  affign  to  each  its  proper  rank.  The  infenfibility  of 
many  organs,  even  of  thofe  concerned  in  the  vital  fundions; 
the  lympathies  which  prevail  between  contiguous  and  dif- 
tant  parts ;  the  fubtle  organifation  and  obicure  nature  of 
the  fiindions  of  others,  introduce  much  ambiguity  in  a  variety 
of  cafes.  But  in  the  determination  of  di&afes,  we  gene- 
rally derive  much  more  affiftance  from  the  prefence  ot  par- 
ticular fymptoms,  which  are  obferved  more  uniformly  to 
accompany  a  certain  morbid  condition,  than  we  do  from 
that  of  others,  which  are  not  fo  conftantlv  met  with  in  con- 
jundion  with,  or  which  may  exift  totally  independent  of, 
fuch  a  ftate.  The  former  are  the  charafteriftic  fymptoms 
of  the  difeafe ;  or,  as  they  have  been  termed,  the  pathog- 
nomonic or  diagnoftic  fymptoms;  being  thofe  on  which 
reliance  is  to  be  placed  in  eftablifliing  the  diagnofis :  the 
latter  are  more  accidental,  and  contribute  lefs  diredUy  to 
the  fame  objed ;  or  may,  in  other  cafes,  be  altogether  dif- 
regarded,  as  of  no  value  in  the  folution  of  the  problem. 
Many  fymptoms  of  this  latter  clafs,  on  the  other  hand, 
which  are  but  remotely  conneded  with  the  primary  morbid 
affe&ion,  are  the  fource  of  much  fuffering  to  the  patient, 
and  their  removal  or  palliation  is  an  important  objea  in  the 
treatment.  It  is,  however,  a  comoioii  error  of  fuperficiai 
reafoners,  to  fuffer  their  attention  to  be  fo  wholly  engroffed 
by  the  confideration  of  fome  predominant  fymptom,  as  to 
overlook  the  remote  fource  of  the  difeafe,  and  to  limit  their 
efforts  to  the  relief  of  the  one,  without  providing  for  the 
cure  of  the  other.  This  may  happen  even  when  the  fymp- 
torn  in  queftion  is  effential  to  the  difeafe,  as  is  ftroogly  ex^ 
emplified  in  enteritis,  where  the  removal  of  pain  and  confti- 
pation  of  the  bowels,  which  are  the  moft  prominent  fymp* 
toms  of  that  difeafe,  is  fometimes  injudicioudy  confidered 
as  the  leading  indication,  to  the  negled  of  remedies  cal- 
culated to  remove  the  inflammation,  from  which  thefe 
fymptoms  have  in  faft  originated ;  and  which,  if  fuffered  to 
continue,  would  reproduce  them  in  an  aggravated  degree, 
even  had  we  fucceeded  in  obtaining  a  temporary  alleviation. 
See  Enteritis. 

A  jreneral  daffification  of  the  fymptoms  of  difeafes,  and 
a  review  of  the  principal  kinds,  has  been  already  givea 
under  the  article  Disbasb. 

SYMPTOMATIC  is  a  term  applied  to  difeafes,  which 
are  the  confequences  of  fome  prior  diforder  in  fome  other 
part  of  the  body.     It  is  oppofed  to  i£opttlhk  $  which  fee. 

4T  a  SYMP- 
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8YMPTOMATICAL  ChffiJlcaiiM  0/  Dsfia/es.     See 

NotOLOOT. 

8YNJERESIS9  cuHUft0'iif  caniradioitj  in  Grammar^  a 
figuiT»  by  which  two  fyllables  are  united  in  one.  As 
wtment  for  vehemnu.     See  Contr^lctiom. 

SYN  AGOGUEy  Syn aooga,  (n;K»yaryii»  literally  import- 
ing ^fimUyf  £ongrwatsen  ;  a  particular  aiTembly  of  Jews,  met 
to  perform  the  omce  of  their  religion.  Alio  the  place  in 
which  they  meet. 

The  Jews  ufe  the  term  in  the  primary  fenfe,  when  they 
fpeak  of  the  great  fynagogue ;  meaning  the  court  of  the 
ieventy  elders,  which  they  pretend  to  have  been  inftituted 
•riginally  by  Mofes^  and  the  members  of  which  they  after- 
wards increafed  to  one  hundred  and  twenty.     See  Samhe- 

BBUC. 

Some  authors  take  the  ufe  of  fynagogues  to  be  of  no  old 
ftanding  among  the  Jews  |  and  maintain,  that  it  was  not 
till  after  their  return  from  the  Babylonifh  captivity,  that 
the  opinion  firft  prevailed*  that  the  worfhip  of  God  was 
not  fo  reftrained  to  the  temple  at  Jerufalem,  that  it  could 
not  be  held  any  where  elfe.  The  confequence  of  which 
new  opinion  was*  that  the  Jews  began  to  build  for  them- 
felves  fynagogrues  in  aU  their  cities. 

Others  hold  that  there  were  fynagogues  even  in  the 
time  of  David,  and  that  they  were  as  ancient  as  the  cere^ 
monial  law  (fee  Levit.  xxiii.  3,  4.  Deut.  xxxi.  ii,  la. 
Pf.  Ixxiv.  4*  8.) ;  but  be  this  as  it  will,  no  aflembliesof 
the  Jews  appear  to  have  been  called  fynagogues  till  a  little 
before  the  coming  of  Jefus  Chrift,  who  is  faid  to  have 
preached  in  the  middle  of  the  fynagogue.  That  they  had 
been  in  ufe  before  this  time,  is  evident  from  the  declaration 
of  St.  James  (Ads,  xv.  21.)  *«  Mofes  of  old  time  hath 
in  every  city  them  that  preach  him,  being  read  in  the  fymu 
gogues  every  fabbath-day.'* 

The  fynagogues  were  ufed,  not  only  for  divine  fervioe, 
but  for  holding  courts  of  juftice,,  efpecially  upon  eccleftaf- 
tieal  affairs.  To  this  ufe  of  fynagogrues,  fome  have  fup- 
pofed  that  St.  James  refers,  ch.  ii.  2— -4* 

The  Jews  jereded  fynagogues  not  only  in  towns  and 
cities,  but  alfo  in  the  country,  efpecially  near  rivers,  for 
the  convenience  of  obtaining  water  for  wafhing  and  purify- 
ingthemfelves. 

They  were  not  allowed  to  build  any  fynagogue  in  a  town, 
nnlefs  there  were  in  it  ten  perfons  of  leiuire ;  t.  r.  as  the 


thofe  of  the  elders  being  called  in  the  gofpeU  the  **  chief 
feats,*'  (Matt,  xxiii.  6.)  ;  the  women  fitting  hy  thetnfelfw 
in  a  kind  of  balcony  or  gallery  ;— the  lamps  that  were  fiied 
on  the  walls,  or  hung  to  the  cielings  ; — and  the  rooms  or 
apartments  in  which  the  uteniils  belonging  to  the  fynagogoe 
were  kept. 

For  the  regulitien  of  the  fvnagogue  fervice,  there  wa  i 
council  or  aflembly  of  wife  and  grave  perfons,  well  fcrfcd  in 
the  law,  over  whom  was  appointed  a  prefident,  who  wm 
called  the  "  ruler  of  the  fynagogue,"  a  name  which  wu 
fometimes    given  to  all  the  members   of  this   afiiBmbly. 
(Mark,  v.  ^^^  &c.    Luke,  xiii.  41.)    The  bufiocCs  of  thefc 
perfons  was  to  order  every  thing  belonging  to  the  fyia. 
gogue,  and  alfo  to  teach  the  people.     The  go?erametf 
which  they  exercifed  in  the  fynagogue  confiiled  of  fevenl 
particulars :  they  pumflied  the  difobedient  and  refradory  bj 
cenfures,  excommunication,  fines,  and  fcourgihg ;  they  took 
care  of  the  alms,  called  by  the  facred  writers,  as  well  a  the 
rabbins,  <<  righteoufnefs,"    (Matt.  ix.  18.     Mark,  t.  22. 
A  As,  xviii.  S.    iv.  5.  J ;  and  the  chief  ruler,  or  one  of  tk 
rulers,  gave  leave  to  have  the  law  read  and  expounded,  aod 
appointed  the  perfou  who  ihould  do  it.     In  the  andot 
fynagogue,  as  it  was  firft  eftabhfhed  by  Ezra,  the  priefts 
and  Levites  delivered  their  difcourfes  for  the  purpofe  of 
facilitating   the  underftanding   of  the  text  of  the  facrei 
writings.     And  in  our  Saviour's  time,  the  duty  of  preadi- 
ing  and  of  permitting  others  to  do  it,  belonged  to  the  nkn 
of  the  fynagogue.    (A As,  xiii.  15.)     Some  perfons  bw 
expreflM  their  furprife,  that  our  Saviour  and  his  difdpia 
ihould  obtain  the  permiflion  of  the  prefident,  or  rulers  to 
preach  in  the  fynagogues ;  but  it  fliould  be  confidered,  tluC 
they  were  Jews,  and  ftriA  obfervers  of  the  law  ;  that  iky 
were  well  verfed  in  it,  and  even  were  rabbins  and  dodorif 
(AAs,  xiii.  I.    Matt.  xxvi.  «.   AAs,  xiii.  14.    i  Conxit 


30.)  ;  and  moreover,  that  if  they  had  not  been  dodoni 
they  might  have  claimed  this  privilege  ;  as  perfons  of 
grarity,  Teaming,  and  unblameable  conduA. 

In  every  fynagogue  there  were  feveral  miniflers,  to  wk)B 
different  employments  were  afligned ;  one,  called  the  "  tnct 
fenger,  or  angel  of  the  fynagogue,"  ((heliach  xibbor,)  wk 
ftood  before  the  ark  in  which  the  fcriptures  were  kept,  sui 
repeated  the  prayer  **  Cadifch,"  before  and  after  rcidii| 
of^he  law : — another,  cadled  **  minifber  of  the  fynagogue,** 
who,  from  the  pulpit,  gave  notice  to  the  Levites  w&n  tky 

__  were  to  found  the  trumpet ;  this  minifter  fometimes  read  the 

Talnudifts  have  interpreted  this  phrafe,  ten   perfons  of    law  ; — and  another  minifter,  called  **  guardian  or  keepr," 

learning  and  approved  mtegprity,  fn«  from  all  worldly  oc-     '  '    ''     ^     '    ''  '    '"     ''    '       —       »     -^    *^     t  -r.v.i, 

cupations,  and  difengaged  from  all  civil  affairs,  who  were 

mamtained  and  hired  by  the  public,  that  they  might  always 

refort  firft  to  the  fynagogue,  fo  that  whoever  came  in  might 

find  ten  perfons  there  }  which  number  was  necefTary,  as  the 

Jews  thought,  to  make  a  congregation.     When  a  fynagogue 

was  built,  it  was  confecrated  by  prayer,  without  much  cere- 
mony or  formality ;  and  it  was  regarded  as  a  facred  place, 

wkioi  was    caretuUy  gpiarded  from  profanation.     There 

might  be  feveral  fynagogrues  in  the  fame  city ;  and  as  the 

Jews  fay,  they  had  480  in  Jerufalem.     The  moft  famous 

fynagogue  the  Jews  had,    was  the  great  fvnagogue  of 

Alexandria,  of  which  the  rabbins  fay,  that  De  who  hath 

jiot  feen  it,  hath  not  fieen  the  glory  of  Ifrael. 

The  chief  things  belonging  to  a  fynagogue  were  the  ark 

or  cheft,  in  whicn  wu  <Kpofited  the  book  of  the  law,  t.  f .     ^_^„_,    _^,  _ 

the  pentatench ; — ^the  pulpit,  with  a  deflc  in  the  middle  of    When  thefe  were  ended,  the  nunifter,  fbanding  up,  btgaa  tk 

the  fynagogue,  in  which  ftood  up  the  perfon  who  was  to  '  •.-•.*•«     *•  i«         • 

fead  or  expound  the  law  $'— the  teats  or  pews  in  which  the 

people  fat  tor  hearing  the  reading  and  expofition  of  the  hw ; 
£mU  {wnp  were  more  honourable  than  the  otfaersf 
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(chafan,)  whofe  bufinefs  it  was  to  take  the  book  of  thehf 
out  of  toe  cheft,  to  give  it  to  the  reader,  and  to  hiy  it  ip 
again  ;  to  call  out  to  him  that  was  to  read  the  lefToa  out* 
the  law  or  the  prophets,  to  ftand  near  him,  and  to  contA 
him  if  he  read  amifs ;  to  blow  the  trumpet,  and  thus  to 
give  notice  of  the  fabbath,  of  the  beginning  of  the  oe* 
year,  to  publifh  an  excommunication,  &c. ;  to  inform  tk 
people  when  they  ftiould  fay  "  Amen,"  after  the  pm* 
repeated  by  the  angel  of  the  fynagogue  before  and  afe 
the  reading  of  the  law  ;  and  to  take  care  of  the  fynagogaet 
and  of  its  utenfils. 

The  fervice  of  the  fynagogue  was  performed  three  tioo 
in  a  day,  vi%»  in  the  morning,  in  the  afternoon,  and  at  sigk. 
In  the  morning  fervice,  before  the  public  prayers  bj  ^ 
angel  of  the  fynagogue  conunenced,  the  people  repoW 
feveral  private  prayers,  vi%.  19,  of  confidenble  kogtk 
When  thefe  were  ended,  the  nunifter,  fbanding  up,  btgaa  tk 

Sublic  prayers,  the  people  likewife  ftanding,  and  bowing  tk 
nee  and  body  at  the  rehearfal  of  fome  particular  psugc*^ 
and  thar  fervice  began  and  ended  wtt)i  the  prayer  *<C»Uld|» 
fimilar  to  our  Lord's  prayer.    When  praym  wcic  cbM 
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ik  dufim  took  out  of  the  chcft  the  book  of  the  law,  upon 
which  the  whole  conjn^gation  ihoutedi  and  ezpreffed  mat 
joy.  This  book  confi'led  of  ferend  large  Tolunes  or  rolls  of 
vellum^  ilitcUed  or  glued  very  neatly  together^  and  fafteaed 
atone  end  to  flicks  very  nicely  turned.  For  an  account  of 
the  manner  of  readingr  the  pentateuch,  fee  Pbntateuch 
and  Parasche.  After  the  fe6kion  for  the  day^  which 
was  fubdtvided  into  feven  parts  for  fo  many  readers^  was 
read  and  depoflted  by  the  chafan  in  the  cheft»  the  next  part 
of  the  fervice  was  fome  thankfgiving  or  doxoWy,  ending 
always  with  the  prayer  Cadifch.  After  the  reading  of  tM 
law  or  pentateuch,  which  was  read  over  once  every  year,  there 
followed  that  of  the  prophets,  before  which  they  read  fome 
paflages  out  of  the  writings  of  Mofes.  On  Mondays  and 
Thurfdays  they  read  only  the  law  ;  but  on  the  fabbath,  as 
well  as  on  faft-days  and  feitivals,  they  read  the  prophets,  and 
only  in  the  morning ;  for  in  the  aUemoon  they  cbnftantly 
read  only  the  law.  The  books  which  the  Jews  meant  by 
the  prophets,  were  thofe  of  Joftiua,  Judges,  Samuel,  Kings, 
and  Chronicles,  which  they  fuppofed  to  have  been  written 
by  prophets,  denominated  the  **  former  prophets ;"  and  they 
referm  to  the  fecond  clafs  Ifaiah,  Jeremiah,  and  Ezekiel, 
with  the  12  lefler  prophets,  all  of  whom  they  called  the 
*<  latter  prophets.''  Daniel  was  not  included  among  the 
prophets.  According,  by  the  law  and  the  prophets, 
mentioned  in  the  New  Teftament,  we  are  to  underiiand  the 
five  books  of  Mofes,  and  the  prophetical  writings  above- 
mentioned.  The  fame  ceremomes  occurred  before  and  after 
the  reading  of  the  prophets  as  at  the  reading  of  the  law,  ex- 
cept that  there  were  fome  additional  thanklgivings  then  re- 
peated. Portions  of  the  prophetical  writings  were  fele^ed, 
which  portions  had  a  relation  to  what  had  been  previoufly 
read  out  of  the  law. 

After  the  Hebrew  language  ceafed  to  be  the  mpther- 
tongue  of  the  Jews,  the  holy  fcriptures  were  from  that 
time  interpreted  in  their  fynagogues  either  in  Greek  or 
Chaldee ;  and  this  practice  gave  rife  to  the  Chaldean 
paraphrafes  now  extant.  Some  fiippofe  that  this  cuf- 
tom  was  eilablifhed  by  Ezra :  others,  with  greater  probabi- 
litYf  fix  the  commencement  of  it  to  the  time  of  the  Mac- 
cabees. The  mode  af  interpreting  was  as  follows:  the 
mini  Her,  or  any  other  perfon  appomted  to  read,  read  one 
Terfe  in  the  original  Hebrew,  if  it  was  out  of  the  law,  and 
three  verfes,  when  it  was  out  of  the  prophets  ;  then  the  in- 
terpreter rendered  the  whole  in  the  vulgar  tongue.  The 
interpreter  was  efleemed  by  the  Jews  leU  honourable  than 
tbe  reader,  from  refpe£l  to  the  original  text:  and  very 
youn^  perfons  were  admitted  into  this  office.  Some  paf- 
lages  it  was  not  lawful  to  interpret :  fuch  were  the  inceft 
of  Reuben,  of  Thamar,  and  Ammon,  the  bleffing  which  ufed 
to  be  given  by  the  priefl  (Numb.  zt.  33 — 26.^,  and  the  lat- 
ter part  of  the  hiiiory  of  the  golden  calf  (£xod.  xxxii. 
a  I— —25. )  The  reading  of  the  prophets,  according  to  the 
rabbins,  was  clofed  with  the  prieli's  bleffing ;  after  which 
the  congregation  was  difmiifedy  unlefs  fomebody  was  ap- 
pointed to  preach. 

The  afternoon  fervice  confifted  in  finging  the  84th 
pfalm,  from  v.  5,  to  the  end,  and  the  whole  145th,  in 
rehearfing  the  prayer  Cadifch ;  in  faying  firft  in  a  low 
vDSce»  and  afterwards  aloud,  one  of  the  prayers  that  had 
been  faid  in  the  morning,  with  feveral  other  prayers  and 
thankfgivings ;  and  in  repeating  the  prayer  Cadifch)  which 
concluded  the  fervice. 

The  evening  fervice  wu  almoft  the  fame.  One  of  the 
principal  ceremonies  performed  in  the  fynagogue  was  cir- 
cumcifion  |  though  thu  was  pcrfonaed  fometimet  id  private 
houfett 
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There  are  fynagogues  ia  all  the  principal  towaain  £urope» 
where  Jews  refide. 

SYNAGRIS,  in  Ichhy§l^,  a  fifli  caught  in  the  Archi- 
pelago,  -and  fome  other  feas,  and  much  refembling  the 
dentex.  Some  have  ufed  it  as  a  fynonvm  for  that  fi(h,  and 
others  accounted  it  onlv'a  name  appliea  to  the  dentex  while 
young,  but  it  is  properly  a  diilind  Ipecies. 

According  to  Artedi,  it  is  a  fpedes  of  the  fparus,  and  is 
diftinguiflied  by  him  by  the  name  of  the  variegated  fpama 
with  a  (harp  baiot,  and  with  four  large  teeth.  Linnaeus  aUb 
makes  it  a  fpecies  of  Aanu  ;  which  lee. 

SYNALO£PHA,oin«iXM^,  from(rvy,/c^i6£r,andaXii<^v, 
/  MunUy  in  Grammar:,  a  contra^on  of  fylkbles,  performed 
principally  by  fuppreffing  fome  vowel  or  diphthong  at  the 
end  of  a  word,  on  account  of  another  vowel  or  diphthong  at 
the  beginning  of  the  next.     As  ilP  egOf  for  iIUig0f  &c. 

*<  Conticuer*  omnes  intentiqu'  ora  tenebant.*'     Virg. 

I^  is  called  by  the  Latins  colUfio, 

S YNANCHE,  in  MeScine.     See  Ctnamchx. 

SYNAPHE,  in  the  AnewU  Greek  MuBcy  the  conjime. 
tion  of  two  tetrachordSf  or  more  exaAly,  the  union  of  tWo 
conjun^  tetrachords,  by  the  lafk  found  of  the  one  being  the 
firH  of  another.  There  are^  therefore^  three  fynaphes  ifa  the 
Greek  fyftem :  one  between  the  hypate  tetrachord  and  that 
of  the  mefe ;  the  other  between  the  mefe  tetrachord  and 
that  of  the  fy noemmenon  ;  and  the  third  between  the  disjund 
tetrachord  and  that  of  the  hyperbolseon.     See  System  and 

TSTRACHORD. 

SYNAPHEA,  in  Bl4mly^  fo  named  by  Mr.  Browst 
firom  oi;n»^*},  a  connexiom  or  c^hefioHf  on  account  of  the  pectt* 
har  union  of  the  fUgma  to  one  of  the  filaments  which  heart 
no  anther.^Brown  Tr.  of  Linn.  Soc.  v.  lo.  155.  Prodr. 
Nov.  Holl.  V.  I.  369.  Bot.  of  Terra  Auftr.  74.— Clafs  and 
Order,  Tetnmdria  monegymm*  Nat.  Ord.  Proteacest  Jtt£ 
Brown. 

Gen.  Ch.  Cal.  none,  unlefs  the  corolla  be  fo  denominated. 
Cor.  of  one  petal,  ringent,  deeply  four-deft*  and  at  length 
fplitting  into  four  parts  i  tube  fwelling ;  upper  lip  coi^ 
cave,  undivided ;  lower  in  three  acute  Q>reading  fesmentSy 
the  middle  one  fmalleft.  Stmm.  Filaments  four,  mferted 
into  the  tube  of  the  corolhiy  and  concealed  within  it ;  the  up- 
permoft  abortive,  its  point  connected  with  the  ftigma ;  two 
lateral  ones  bent  forward  at  an  acute  angle ;  lowermoft 
broadeft,  tttOi :  anthers  oblong,  of  one  cell*  two  fittiated 
back  to  back  on  the  lowermoft  filament*  one  on  each  of  the 
lateral  filaments,  combined  with  the  others  laterally  before 
they  bur  ft,  fo  that  each  pair  forms  in  appearance  but  one 
anther,  burfting  at  the  point  of  conne6^ion.  Pifi*  Qermen 
fuperior,  inveriely  conical,  briftly  at  the  fummit,  without 
any  glands  at  the  bafe ;  ftyle  club-fliaped,  curved,  fmooth^ 
deciduous ;  ftigma  dilated*  oblique,  crowned  with  one  or 
two  ereA  horns,  and  ftrongly  united  behind  to  the  abortive 
filament.  Seed*  Nut  folitary,  obovate,  fringed  at  the  upper 
edge  with  numerous  fpreading  briitles*  about  its  own 
length. 

£ff.  Ch.  Calyx  none.  Corolla  four-cleft,  ringent,  bear* 
ing  the  ftamens.  Anthers  two  on  the  lower  filament. 
Upper  filament  abortive,  combined  with  the  ftigma. '  Nut 
crowned  writh  briftles. 

This  genus  is  feparated  by  Mr.  Brown  from  Conospbr^ 
MUM,  (fee  that  article,)  chiefly  on  account  of  the  very  ex* 
traordinary  conaedion  between  the  ftigma,  and  the  qpper- 
moft  fiiaoMnti  which  is  imperfed*  beanng  no  anther*  .jHii 
ideas  of  the  fbunens*  in  both  genera*  differ  firom  oursi 
but  the  fubje&  is  obfcure*  and  vre  are  guided  by  the  analofff 
of  other  pbnti  in  the  imt  natural  orderi  to  confider  the 

anthera 
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anthers  as  four,  with  fingle  cells.  It  feeoM  to  as  at  leaft 
that  they  muft  be  either  4  or  2»  not  3. 

The  Sym^htM  are  New  Holland  ihrubs,  of  humble  ftature. 
Their  lunes  are  fcattered,  flat*  moft  elegantly  reticulatedy 
wedge-fhaped  in  their  general  outline,  Tobed^  except  the 
lower  ones,  which  are  moflly  undivided.  Fooijtalh  dilated, 
and  half  fheathing,  at  the  bafe.  Sfkha  either  axillary  or 
terminalt  iimple  or  branched.  Flowers  alternate,  folitarv, 
fe£Qle,  with  a  folitary,  hooded,  permanent  braSea  to  eacn. 
Corolla  yellow,  deciduous. 

I.  S./avo/a.  Honey-comb  Synaphea.  Br.  n.i. — *<  Leaves 
oblonpr*wedge-fhaped,  undivided  or  three-lobed  ;  their  lobes 
undivided.  Footiialks  and  fpikes  fmooth.  Stigma  vrith 
two  horns.''— Gathered  by  Mr.  Brown,  on  ttony  hills  in 
Lewin's  land,  on  the  fouth  coaft  of  New  Holland. 

a.  S.  iSlataia,  Dilated  Synaphea.  Br.  n.  2.  Bot.  of 
Terra  Auftr.  74.  t.  7.  (Conofpermum  reticulatum;  Sm. 
in  Rees's  Cyclop.  $  lee  Conospermum,  n.  j.) — Leaves  di- 
lated and  three-lobed  at  the  end  :  their  lobes  deeply  toothed. 
Footfialks  and  fpikes  hairy.  Stigma  with  two  horns. — 
Gathered  by  Mr.  Menzies,  at  King  George's  Sound.  Mr. 
Brown  found  it  there,  bearing  flowers  and  feed,  in  Decem- 
ber 1 801,  growing  in  expoled  barren  fituations,  near  the 
fhore.  This  author  defcribes  it  as  a  fmall  procumbent^/^m^, 
whofe^^ffi  is  round,  the  thicknefs  of  a  crow's  quill,  fome- 
what  branched,  hoary  with  foft  fpreading  hairs,  and  clofe- 
prefl'ed  down.  Leava  afcending,  three-ribbed,  tapering 
very  much  at  the  bafe  into  a  longifh,  round  foofftalii  which 
has  a  membranous  dilatation,  on  each  fide,  at  the  bottom  ; 
their  beautiful  minute  reticulations  moft  confpicuous  at  the 
back ;  when  young  they  are  villous,  but  at  length  become 
fmooth.  Sfiifi  axillary,  iimple,  (horter  than  the  leaves, 
being  three  or  four  inches  in  length.  Flowers  yellow. 
Pollen  triangular.  Nui  ftriated,  hairy,  crowned  with  a 
circle  of  thicker  club-lhaped  briftles. 

3*  S.feiiolaris.  Long-ftalked  Synaphea,  Br. n.  3.  (Poly- 
podium  (pinulofum  ;  Bufm.  Ind.233.  t.  67.  f.  i.^ — **  Leaves 
of  the  branches  about  the  length  of  their  foot  (talks,  in  three 
deep,  flat,  divided  lobes  ;  the  lower  ones  either  three-lobed 
or  undivided.  Spikes  elong^atcd,  branched.  Stigma  with 
a  fimple  point." — Native  of  ftony  hills  in  Lewin's  land. 
Mr.  Brown  has  well  obferved  that  Burmann's  plant,  above 
^ted,  muft  be  either  this  fpecies,  or  at  leaft  one  of  the  fame 
genus,  and  was  probably  gathered  by  fome  Dutch  navigator 
an  the  coaft  of  New  Hol^nd,  and  carried  to  Batavia,  inftead 
of  being  really  a  native  of  Java.  Burmann  feems  to  have 
tiad  no  reafon  for  fuppofing  it  a  fern,  except  its  rigid  tex- 
ture, and  none  whatever  for  making  it  a  Poljpo4&an, 

^  ^  polymorpha.  Various-leaved  Synaphea.  Br.  n.  4.-^ 
^<  Leaves  of  the  branches  with  very  mort  footftalks,  chan- 
fieUed,  in  three  deep  fubdivided  lobes ;  the  lower  ones  either 
undivided  or  three-lobed.  Spikes  fimple,  longer  than  their 
ftalks.  Stigma  with  a  fimple  point." — Gathered  by  Mr. 
Brovm,  along  with  the  laft,  in  rocky  fituations  at  Lewin's 
land.  We  have  fisea  no  fpecimens,  except  of  the  fccond  fpe- 
cies. This  is  admirably  iUuftrated  by  Mr.  Brown,  in  his 
General  Remarks,  geographical  and  fyftematical,  on  the 
Botany  of  Terra  Auftralis,  fubjoined  to  Captain  Flinders's 
Voyage,  publiftied  in  18 14.  The  genus  of  Sytu^hea  is  obu- 
fefledfy  very  nearly  allied  to  Conofpermum^  but  differs  in  the 
union  of  its  barren  filament  to  the  ftigma.  Mr.  Brown  alfo 
obfervesthat  thele  two  genera,  fo  nearly  related,  differ  never- 
thelefs  in  the  pofition  of  their  abortive  and  perkAJhmens 
with  refpe6t  to  the  corolla^  which  is  a  very  unufual  circum* 
ftance  in  any  natural  order,  though  not  without  examplo ; 
Drcfetes^  for  inftanoe»  having  its^amens  alternate  with  the 
lli^ons  of  its  caljxt  though  ia  the  reft  of  the  TtymeUs 
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are  oppofite  when  only  equal  in  number  ts  thofe 
divifions. 

SYNARTHROISMUS,  owafi^curt^,  m  Ridtn^i 
figure  which,  in  order  to  magnify  a  dibg,  whether  good  or 
bad,  enumerates  a  great  many  different  perfoni,  adioo$,ke. 
to  which  it  rebtes :  thus  Cicero,  <<  qui  mihi  fratrem  optatif. 
fimum,  me  fratri  amantiflimo,  liberis  noftris  parentes,  nobs 
liberos  ;  qui  dignitatem,  qui  ordinem,  qui  fortunas,  qui  an- 
pliffimam  rem  pubhcam,  qui  patriam,  qui  nihil  poteftde 
jucundiuB ;  qui  denique  nofmet  ipfos  nobis  reddidiftk" 
See  Voff.  Rhet.  lib.  v.  p.  372. 

SYNARTHROSIS,  in  ^n^om/,  that  kiodofunjoaof 
bones,  in  which  no  motion  takes  place* 

SYNAULIA,  the  union  of  many  muficians,  whobtk 
ancient  muflc  played  on  flutes  in  Uie  antiphonal  minaer, 
anfwering  each  otner  alternately,  without  any  nixtun  o( 
voices.  Roufleau  obferves  that  Malcolm,  who  doobtcd 
whether  the  ancients  had  any  mufic  compofed  expreftly  fee 
inftruments,  yet  has  cited  from  Athenaeus  this  accosot  of 
the  fynaulia.  He  is,  however,  right  in  his  firft  coDJedore; 
for  thefe  fynaulia  were  nothing  more  than  vocal  mufic  played 
by  inftruments,  in  a  concert  of  unifons  and  o^aves. 

SYNBRANCHUS,  in  Ichthyology,  a  genus  of  Eft«oi 
the  order  Apodes,  eftablifhed  by  naturalifts  fince  the  time  of 
Linnaeus.  The  body  is  cel-ftuped ;  it  has  no  pedonl  Hdi 
and  the  fpiracle  is  fingle  beneath  the  neck.  This  pa 
differs  from  the  Murjbna,  (which  fee,)  in  thecircumftuce 
of  the  fpiracles  or  branchial  orifice  being  fingle,  and  fituad 
beneath  the  throat.     There  are  but  two 

Species. 

Marmoratus  s  Olive-brown  Symbranchuii  m^ 
with  blackifli  fpots ;  the  body  is  yellowifh  beneath.  TIk 
general  fpecies  of  this  animal  is  that  of  a  muraena:  itii 
about  30  inches  long ;  the  head  is  large,  (hort,  and  thick; 
mouth  moderately  wide,  and  fiimiflied  with  feveral  roviv 
fmall  conical  teeth ;  the  tongue  is  connate  ;  lips  flelhT)  on* 
trils  fimple,  feated  near  the  eyes,  which  are  blue ;  the  uin « 
the  body  is  thick  and  loofe  ;  the  back  is  of  a  deo)  oIja* 
colour,  with  dufky  fpots ;  the  belly  and  fides  are  of  a  j^ 
lowifh  caft,  and  the  fpots  on  thole  parts  have  a  tinge  of 
violet.  The  dorfal  or  rather  the  caudal  fin  is  extrenor 
remote  from  the  head,  and  furrounding  the  tail,  unites  m 
the  vent^fin ;  the  vent  being  fituated  at  the  diftance  of  to 
inches  from  the  end  of  the  tail,  which  terminates  acstdf. 
It  is  a  native  of  the  frefh  waters  of  Surinam. 

Immaculatus.  This  is  of  a  plain  unvariegated  brosi 
colour :  it  is  much  allied  in  general  form  to  the  precedB^ 
but  is  confiderably  fmaller,  and  very  different  in  cokort 
being  nearly  of  an  uniform  brown  throughout,  with  theo- 
ception  of  a  few  very  obfcure  fub^tranlverfe  duflcy  ibw* 
acrofs  the  body,  and  a  few  whitifli  marblings  on  the  » 
This,  like  the  former,  is  a  native  of  Surinam.  ^ 

Dr.  Shaw  has  mentioned  another  genus,  denonmw 
Spaoebranchus,  which  is  fo  much  allied  to  the  one  fa0( 
noticed,  that  it  may  be  defcribed  in  this  place.  It  bi0 
eel-fhaped  body,  and  no  pedkoral  fins :  it  has  two  fpindBi 
beneath  the  neck. 

RosTRATCs,  with  the  upper  lip  produced  into  a  W- 
This  fifti,  as  defcribed  by  Dr.  Bloch,  meafures  about  vtt 
inches,  and  is  of  a  cylindric  form,  deftitnte  both  of  fim  aai 
fcales.  The  upper  jaw  is  confiderably  longer  than  the  b^ 
being  indeed  fharpened  into  a  fnout :  the  eyes  are  ^} 
the  teeth  numerous ;  and  the  two  fpiracles  or  branchial  of** 
fices  are  fituated  at  about  an  inch  beyond  the  inou^jr 
mediately  beneath  the  neck  or  fore  part  of  the  hodf  .^^ 
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cobiur  of  the  whole  anmial  is  of  a  pale  brown.  It  is  finely 
figured  in  Dr.  Shaw's  fourth  volume. 

SYNBRON,  in  Geographyi  a  town  of  Germany,  in  the 
nargrarate  of  Anfpach ;  6  miles  S.  of  Feuchtwang. 

SYNCAMP£»  formed  of  (rvv,  and  «a/^T»»  Ben£ngi  a  word 
'  nfed  by  the  old.  writers  to  exprefs  the  joint,  or  flexure, 
where  the  upper  part  of  the  arm  is  joined  to  the  lower. 

SYNCATEGOREMA,  «ru»x«Ttryopr,^,  in  LogU^  de- 
notes a  word  which,  fignifying  little  or  nothing  of  itfelf,  yet 
when  joined  with  others,  adds  force  to  them :  as  ally  tume, 
certain^  Sec. 

SYNCAUSIS,  formed  of  <rw,  and  xaiwK,  hurmng^  a  word 
ufed  by  fome  medical  writers  to  exprefs  the  drying,  and,  as  . 
it  were,  burning  up  of  the  excrements  with  the  body  by 
febrile  heat. 

SYNCELLUS,  or  Sincellus^  an  ancient  officer  in  the 
family  of  the  patriarchs,  and  other  prelates  of  the  eaftern 
church. 

The  word  in  the  corrupt  Greek,  ovyxnXXoj,  fignifies  a 
perfon  who  lies  in  the  chamber  with  another ;  a  chamber- 
jfelloWf  or  chum. 

The  fyncellus  was  an  ecclefiaftic,  who  lived  with  the  pa- 
triarch of  Conftantinople,  to  be  a  witnefa  of  his  conduA  ; 
whence  it  is,  that  the  {vncellus  was  alfo  called  \ht  patriarch*! 
eyty  becaufe  his  buHnefs  was  to  obferve  and  watch. 

The  other  prelates  had  alfo  their  fyncelli,  who  were  clerks 
living  in  the  houfe  with  them,  and  even  lyinjg  in  the  fame 
chamber,  to  be  witneffes  of  the  purity  of  their  manners. 

Afterwards  the  office  degenerated  into  a  mere  dignity  ; 
and  there  were  made  fyncelli  of  churches.  At  lafl  it  became 
a  title  of  honour,  and  was  bcitowed  by  the  emperor  on  the 
prelates  themfelves  ;  whom  they  called  potOifical  fyncelli, 
and  fyncelli  Augufialts. 

There  were  alfo  fyncelli  in  the  weftem  church,  particu- 
larly in  France.  The  fixth  council  of  Paris  fpeaks  with  a 
great  deal  of  indignation  of  fome  biihops  who  abolifhed  the 
office  of  fyncelli,  and  lay  alone ;  and  itri6ily  enjoins  them, 
that  for  the  future,  to  take  away  all  occanon  of  fcandal, 
they  made  the  office  of  fyncelli  infeparable  from  that  of 
bi/hop8. 

Syncellus,  George,  in  Biography^  a  Greek  hifto- 
rian  and  chronicler,  derived  his  name  firom  his  being  fyn- 
cellus, or  conftant  refident  with  Tarafias,  patriarch  of  Con- 
flantinople.  He  wrote  a  **  Chronography,"  in  which  he 
tranfcribes  the  whole  chronicles  of  Eufebius,  fubjoining 
cenfure  and  corre6tions  of  that  author,  though  he  him- 
felf  often  errs  both  in  hi  (lory  and  chronology.  Syncellus 
lived  in  the  time  of  Charlemagne,  and  began  to  write  his 
hiftory  in  792,  but  was  prevented  by  death  from  extending 
it  beyond  the  tinoes  of  Maximian  and  Maximin.  It  was 
publiflied  in  Gr.  and  Lat.  by  F.  Goar,  in  1652,  fol.  It  is 
valuable  for  the  account  of  the  Egyptian  dynafties. 

SYNCHONDROSIS,  in  Anatomy,  the  connedion  of 
bones  by  the  intervention  of  cartilage,  as  the  ofla  pubis,  the 
bodies  of  tlie  vertebrae,  &c. 

S YNCHORESIS,  9\nx^^^%  in  Rhetork,  the  (ame  with 
pernuffion. 

SYNCHRONISM,  ovvxpofMr/io?,  formed  from  <rvy,  and 
X^o^o^>  itmi  i  the  being  or  happening  of  feveral  things  toge- 
ther, at  or  in  the  fan^  time.  , 

Xhe  happening  or  performing  of  feveral  things  in  equal 
times,  as  the  vibrations  of  pendiuums,  &c.  is  more  properly 
called  ifocbromfm:  though  fome  authors  confound  the 
two* 

SYNCHYSISi  awxy^ip  in  Rioorkf  a  coafulled  maooer 
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<tf  expreffiott,  where  the  natural  order  of  the  words  is  per« 
verted.     Horace  affe6is  it  much  3  thus,  lib.  i,  fat.  5. 

"  Pane  macros  arfit  dum  turdos  verfat  in  igne.*' 

Synchysls,  in  Surgery ,  a  confufion  of  the  huoourt  of 
the  eye,  from  blows,  or  violent  inflamltoation* 

SYNCOMIST£RIA,<mxo^m(kt,in  Antiquity,  the  fame 
with  thalyfia. 

SYNCOMISTON,  formed  of  avf,  and  xo/iu{^,  /  nomifi^^ 
a  name  given  by  Athenseus,  and  fome  other  authors,  to  the 
coarfer  lort  of  bread  eaten  by  the  poor  in  many  countries, 
and  made  of  uniifted  meal,  the  bran  being  mixed  up  among 
the  reft.  This  is  a  very  nouriihing  food,  and  for  laborious 
people,  or  thofe  who  ufe  much  exercife,  is  highly  preferable 
to  idl  other  forts  of  bread. 

SYNCOPE,  and  Syncopation,  in  Mufic^  the  pro- 
longing of  a  note  begun  on  the  unaccented  part  of  a  bar,  to 
the  accented  part  of  the  next  bar.  Thus  every  fyiicopated 
note  is  what  the  French  call  k  amtre-iewu,  againft  time  ;  and 
every  fucceffion  of  fyncopes  is  moving  againlt  time.  It 
roufl  be  remembered,  that  though  the  notes  are  not  tied,  if 
they  are  repeated  in  quick  notes  00  the  fame  line  4>r  fpace, 
they  are  as  much  fyncopes  in  the  harmony,  as  if  they  were 
united  by  a  ligature. 

Syncopation  has  its  ufe  in  melody  for  tafte  and  the  ezpref- 
fion  of  words  ;  but  its  principal  effed  is  in  harmony,  for  the 
treatment  of  difcords.  The  firft  part  of  a  fyncope  ferves 
as  the  preparation  $  the  difcord  is  continued  on  the  fecond 
part ;  and  in  a  fucceffion  of  difcords,  the  firft  part  of  the 
following  fyncope  ferves  as  a  refolution  of  one  difcord,  and 
the  preparation  of  another.  The  derivation  of  the  word 
fyncope,  or  fyncopation,  by  Rameau  and  Roufleau,  does 
not  fatisfy  us  ;  the  firft  thought  it  came  from  the  fhock  or 
dafh  of  founds,  in  the  diflbnance ;.  and  the  citizen  of  Geneva 
derived  it  from  ovy,  and  ico«-tw,  /  cut,  or  ^eo/.  But  by  the 
fenfation  it  excites,  we  rather  think  itrefembles  in  mulic  the 
effe6^  of  a  fyncope  in  medicine^  in  which  faculty  the  word 
implies  a  fwoon,  or  fainting  away. 

Syncopation  is  ufed  for  a  driving  note,  that  is^  when  (bme 
fhorter  note  at  the  beginning  of  a  bar,  or  half  a  bar,  is  fc^ 
lowed  by  two,  three,  or  more  longer  notes,  before  any 
other  occurs  equal  to  that  which  occafioned  the  driving  note» 
to  noake  the  number  even  $  when,  for  example,  an  odd 
crotchet  comes  before  two  or  three  minims,  or  an  odd  quaver 
before  two  or  three  crotchets*  &c. 

To  defcribe  all  the  effects  of  fyncopation  in  melody,  and 
all  its  uie  in  harmony,  would  reouire  a  book,  jnftead  of  an 
article  for  a  didionary.  In  quick  movements,  fyncopation 
or  driving  notes  exprefs  panion  and  impatience ;  in  flow» 
languor  and  forrow,  fighs  and  defpair.  In  harmony,  all 
regular  difcords  are  prepared,  flruck,  and  refolved  in  fyn- 
copation. In  the  id,  the  fyncope  is  in  the  bafe ;  in  the  Ath» 
2  th,  7th,  and  9th,  in  the  treble.  But  in  melody,  the  fyn- 
cope fo  much  refembles  what  the  French  call  drfmUance^ ' 
finking.  Fainting,  and  fwooning,  that  it  feems  to  confirm 
the  etymology  to  which  we  incline ;  za  a  tone  in  fyncopation, 
however  forcible  and  loud  in  the  beginning,  grows  more  and 
more  feeble  and  faint  to  the  end ;  particularly  on  ftringed  in- 
ftruments  incapable  of  fuftaining  a  found. 

In  our  Mufic  plates,  examples  may  be  obferved  in  the  pre* 
paration  of  all  regular  difcords. 

Syncope,  in  Grammar,  denotes  an  elifion,  or  retrench- 
ment  of  one  or  more  letters,  or  fyllables,  from  a  word. 

As  when  we  fay,  wum  for  iMrvriMi,  and  manet  a&a  menti 
rep^jiym,  for  repohum* 

Synoofs,  b  rbyfinbgy  and  MeJBimiy  fainting }  a  cooft- 

dcrable 
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dorable  dimiimtiot»  or  complete  iiitemiptioBy  of  themodoii 
of  the  heart,  and  of  the  fuo&ioa  of  refpiration^  accompa* 
nied  by  a  fufpenfion  of  aftion  in  the  brainy  and  confequent 
temporary  lofa  of  fenCation,  volition,  and  the  other  faculties 
of  which  the  brain  is  the  organ.  The  complaint  frequently 
comes  on  fuddenly )  at  other  times,  it  is  more  or  lefs  gradual 
in  its  approach.  The  following  are  the  ufual  figns  which 
*  indicate  an  impending  attack  :  a  fenfe  of  oppreflion  and 
anxiety  about  the  heart,  chiUinefs,  irregular  palpitation, 
pain  or  fenfe  of  fnlaefs  in  theftomach,  giddinefs,  iinging  in 
the  ears,  dimnefs  of  fight,  in  which  objeds  appear  as  if  en- 
▼elc^ed  in  mift,  while  a  number  of  luminous  points,  or 
fometimes  flaOies  of  light,  overfpread  the  fphere  of  vifion. 
Palenefs  of  the  countenance,  heavinefs  of  the  eyes,  a  gene-^ 
ral  collapfe  of  the  features,  and  flight  quivering  of  the 
lips,  betray  to  an  obfenrer  the  change  that  is  taking  place  in 
the  capillary  circulation ;  while  at  the  fame  time  the  pulfe 
grows  exceedingly  feeble,  irregular,  and  for  the  moft  part 
frequent,  till  it  ceafes  to  be  perceptible.  The  refpiration 
participating  in  thefe  changes,  becomes  weak  in  proportion 
as  the  heart  flags,  and  is  £fcontinued  altogether  upon  its 
ceafing  to  a^.  The  blood  now  retires  from  the  furface 
of  the  body,  which  lofes  its  warmth  as  well  as  colour,  and 
either  conUnues  drv,  or  becomes  moiftened  with  a  cold  and 
clammy  fweat,  which  is  often  partial,  and  breaks  out  efpe- 
cially  on  the  forehead  and  back.  The  fiinftions  of  the 
brain  are  fufpended ;  the  patient  lofinr  all  confcioufnefs, 
fenfation,  and  powers  of  voluntary  motion  ;  a  general  re* 
hxation  of  the  mufcles  takes  plaoe  throughout  the  body ; 
which  may  extend  even  to  the  iphinders,  when  the  fatntin? 
is  complete,  and  of  long  duration.  If  this  ftate,  indeed, 
fliould  continue  for  any  time,  there  may  be  difficulty  in  dif- 
tingui(htng  it  from  the  effe^s  of  death ;  for  the  body,  under 
thne  drcumftances,  foon  becomes  cold,  efpecially  iii  the 
extremities.  The  joints,  however,  retain  their  flexibility } 
and  the  infenfible  aaipns  of  the  capillary  veflels,  and  organic 
texture  of  the  body  continuing  to  be  carried  on,  life  is  ftill 
preferved,  the  blood  retains  its  fluidity,  and  no  approach  is  . 
made  towards  putrefa6kion.  Infl,ances  have  occurred  of 
perfons  continuing  in  a  ftate  of  trance,  or  prolonged  fyn- 
cope,  for  many  days,  and  yet  at  length  recovering. 

The  recovery  firom  a  fainting  fit^s  always  grradual,,  and  is 
generally  attended  with  more  uneafy  feelings  to  the  patient 
than  thofe  by  which  it  was  ufliend  in.  The  fenfation  of 
anxiety  about  the  heart  is  often  extremely  diftreffing  \  there 
is  ufually  fome  naufea,  difcharge  of  flatus,  and  fometimes 
vomitinsr ;  and  cold  fweat  very  commonly  occurs  ;  together 
with  palpitation,  which  is  frequently  violent,  and  fometimes 
the  paroxyfm  terminates  in  convulfions,  or  an  epileptic  fit. 
Slighter  attacks  of  epilepfy,  indeed,  frequently  appear  un* 
der  the  form  of  fyncope.  Sometimes  one  fit  immediately 
fucceeds  another,  for  fix  or  feven  times,  before  the^  patient 
is  tolerably  recovered.  Occafionally  it  has  happened  that 
the  fufpenfion  of  the  animal  fungous  has  not  accompanied, 
or  at  leaft  has  not  been  proportioned  to  that  ot  the  vitaJ 
adions.  A  remarkable  inftance  of  this  anomaly  occurred  in 
the  cafe  of  the  celebrated  Mr.  John  Hunter,  who  continued 
for  about  three  quarters  of  an  hour  without  any  fenfible 
pulfatidn  at  the  wrift,  or  any  refpiration,  except  what  was 
produced  by  an  effort  of  the  will,  while  he  retained  all  his 
powers  of  fenfation,  thought,  and  voluntary  motion. 

The  varioas  degrees  in  which  this  afie^on  may  occur, 
have  given  rife  to  a  number  of  diftinAions  among  noK>logifl:s, 
which  do  not,  however,  appear  to  be  founded  on  any  real 
dii&rence  in  the  nature  of  the  difeafe.  Dr.  Cullen  has, 
therefore,  with  great  propriety,  placed  the  lipothymia, 


afphyxia,  and  ddiquium  of  former  anthon,  tnJer  d^bsi 
heiad  of  fyncope :  but  it  may,  after  all,  perhaps,  be  doobtedy 
whether  fainHngi  which  is  fo  coaftantly  a  tooondary  ifco. 
tion,  artfing  from  other  difordered  ftates  of  the  fyfteni 
fiiould  not  rather  rank  ap  a  fymptom  than  as  a  diftind  diidle. 
We  find  it  taking  place  from  a  variety  of  caufes,  fome  of  • 
an  exciting,  and  others  of  a  depreifing  nature.    It  ii  t 
f3rmptom  tamiUar  to  hypochondriac  and  hyfteric  perfooi,afld 
may  be  brought  on  in  all  thofe  who  have  muck  molality  o( 
nerves,  by  any  fudden  or  violent  emotion,  paffion,  or  effs 
ftrong  fenfation.     It  is  a  very  ufual  confequence  of  liolent 
pain,  fuch  as  that  which  accompanies  a  furgical  opentioDi 
Women  are  more  prone  to  fyncope  than  men,  in  confqucaa 
of  greater  mobility,  and  of  greater  fufceptibilitj  to  iit 
premons  made  on  the  nervous  fyftem.     But  we  nnd,  eva 
among  men,  frequent  peculiarities  of  conilitution,  vhkhtii 
fpite  of  general  ftrength  of  frame,  difpofes  them  to  faiat 
from  caufes  which  appear  flight,  and  would  be  inadeqoate 
to  produce  any  effe^  of  the  kind  in  others.    The  figk 
of  blood,  of  a  wound  or  fore,  certain  odours,  or  the  pr^ 
fence  of  objeds,  fuch  as  a  cat,  a  moufe,  or  a  fpkkr,  ior 
which  a  pedEbn  has  conceived  an  unaccountable  ancipatlif, 
may  g^ve  rife  to  every  degree  of  this  affeflion.    The  caofe 
is  (ometimes  to  be  fought  for  in  the  alimentary  canal ;  ^• 
turbed  digefl:ion,  worms,  and  other  irritations  a£tiag  opoa 
the  nerves  of  the  ftomach  and  inteflines,  which  fympatisK 
fo  extenfively  with  the  whole  fyftem,  often  produce  a  ftate 
of  fyncope  in  children  and  paralytic  patients.    Other  caa&s 
aft  more  diredUy  on  the  circulation  :  as  the  fudden  depkon 
of  the  blood-veffels  by  haemorrhagy ;  or  by  large  eracuatiav 
of  any  kind,  fuch  as  purging,  vomiting,  or  even  fweatiog. 
The  removal  of  fluids  which  have  coUefted  in  any  part  of 
the  body,  fuch  as  the  hydropic  water  in  afcites,  or  the  out* 
ter  of  a  laro^  abfcefs,  is  often  followed  by  fainting.   Ctufa 
which  fuddenly  diminifli  the  fupply  of  blood  totkiicid 
tend  peculiarly  to  produce  it  in  thofe  who  are  difpofed  toit: 
this  fometimes  happens  in  confequence  of  remaining  too  loi; 
in  the  ereft  pofture  ;  or  ftill  more  from  rifing  fuddeolyfroa 
the  horizontal  pofition,  and  ftretching  out  the  arms  towards 
an  objeft  placed  above  the  head,  as  in  reaching  a  book  firaa 
a  high  flielf  in  a  library.     Syncope  fometimes  markf  tki^ 
vafion  of  acute  difeafes,  fuch  as  fever,  hooping-coagb)  |k 
influenza,  or  the  exanthemata :  it  prevails  frequently  dtniif 
the  period  of  pregnancy  :  and  is  fometimes  induced  to  n 
alarming  degree  by  atonic  gout.     In  other  cafes  it  is  a  fynp- 
tomof  Tome  mechanical  6bftru6iion  to  the  circulatioo,  irtf 
organic  affe^ions  of  the  heart  itfelf,  or  the  large  veflebiiO 
vicmity.     See  Cardiogmus. 

This  latter  clal's  of  cafes  has  been  diftinguiflied  by  ft> 
Cullen  as  a  diftind  fpecies,  under  the  title  olfymtfetstbt^ 
while  the  reft  are  included  under  the  general  htaaoi^^ 
occafi$naBfi 

The  pathology  of  fyncope  muft  depend  upon  the  natie 
of  the  remote  caufe  by  which  it  has  been  induced.  Webt 
already  endeavoured,  under  the  article  Hrart,  to  flievtht 
it  begins  with  an  affe^on  of  the  brain,  and  muft  refer  otf 
readers  to  what  has  there  been  faid,  for  informatioooBtai 
part  of  the  fubjefk. 

The  recoveij  of  the  patient  from  the  adnal  fit  ^.^ 
neral,  eafily  cTO^ed  by  merely  placing  him  in  a  han»t^ 
pofition,  daftiing  cold  water  on  the  hoe  amd  hands,  or  dnn| 
the  temples  with  ftimulant  ammoniacal  liquids,  which  tff 
alfo  be  held  to  the  noftrib  when  the  breathmg  is  not  cfltir«f 
fufpended.  If  the  fit  were  to  continue  any  time»  hoveA 
it  would  be  proper  to  rub  the  body  with  hot  cloths,  toi>* 
minifter  clyfters,  and  to  employ,  m  ai  word,  aB  the  •(» 
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are  fonnd  expedient  in  the  recovery  of  drowned 
perfons.  The  nature  of  the  preventive  treatment  muft  de- 
pend on  that  of  the  caufcs  that  keep  up  the  tendency  to  the 
complaint.  A  recurrence  of  the  exciting  caufe*  ihonld  of 
coarie  be  guarded  againft,  while  the  generu  habit  is  ftrength- 
ened»  and  the  mobiuty  of  the  nervous  fyftem  countera^ed 
by  appropriate  means.  Dr.  Heberden  obferves,  that  when 
the  diforder  is  habitual»  and  not  complicated  with  any  other, 
he  has  found  cold  bathing  to  be  beneficial.  All  evacuations, 
efpecially  bleeding,*  are  manifeftly  hurtful  in  thofe  who  are 
fubjed  to  fainting.  It  ihould,  hdwever,  be  borne  in  mind, 
that  frequent  fainting,  efpecially  if  it  be  found  to  obferve 
certain  periods,  or  to  occur  more  particularly  upon  waking 
IB  a  morning,  is  a  very  ufual  mode  in  which  epilepfy  com- 
mences :  and  when  this  may  be  fufpe^ed,  no  time  (hould 
be  loii  in  applying  the  remedies  called  for  by  that  difeafe. 

8YNCRETISTS,  formed  of  (rvyxfiw,  /  cmnpwre^  or 
recmuUe^  denote  in  general  perfons  who,  from  a  variety  of 
difcordant  opinions,  either  in  philofophy  or  religrion,  form  a 
kmd  of  comprehensive  and  pacific  fyftem,  with  the  view  of 
uniting  the  feveral  parties  wKo  maintain  fuch  opinions.  The 
moderate  men,  as  they  are  called,  of  every  perfuafion,  may 
be  comprehended  unoer  this  denomination.  The  Platonic 
Sjncretifts,  towards  the  clofeof  the  fifteeatb  century,  were 
oi  this  clafs ;  for  they  confidered  Plato  as  the  fupreme 
€>racle  of  phUofophy,  and  yet  would  by  no  means  fuffer 
i|.riftotle  to  be  treated  with  indifference  or  contempt ;  and 
they  propofed  to  reconcile  the  jarring  dodrines  of  thefe  two 
famous  Grecian  fages,  and  to  combine  them  into  one  fyftem. 
Thtie  moderate  philofophers,  both  in  their  manner  of 
teaching,  and  in  the  opiiuons  they  adopted,  followed  the 
modem  Phtonic  fchool,  of  which  Ammonius  was  the  origi- 
nal founder.  Then"  fe^  was  for  a  long  time  held  in  the  ut- 
moft  veneration,  particularly  among  the  myftics ;  while  the 
fchohftic  do^rs,  and  all  fuch  as  were  infeaed  with  the  itch 
of  difputing,  favoured  the  Peripatetics.  But,  after  all, 
thefe  reconciling  Platonifts  were  chargeable  with  many  errors 
and  follies :  ih^  fell  into  the  moft  childifh  fuperftitions,  and 
followed,  without  either  refledion  or  reftraint,  the  extrava- 
gant didjtes  of  their  wanton  imaginations.  The  Calixtins, 
who,  in  the  clofe  of  the  feventeenth  century,  endeavoured 
to  promote  union  and  concord  among  Chriftians  in  the 
different  churches,  were  alfo  called  Syncretifts.  The 
principles  upon  which  Calixtus's  pacific  and  uniting  plan 
was  founded  were;  i.  That  the  fundamental  doorines 
of  Chriltianity,  by  which  he  meant  thofe  elementary  princi- 
ples from  which  aU  its  truths  flow,  were  preferved  pure  and 
entire  in  all  the  three  communions,  ( Romifli,  Lutheran,  and 
Reformed,)  but  were  contained  in  the  ancient  form  of  doc- 
trine,  vulgarly  known  by  the  name  of  the  Ap«  dies'  creed  ; 
and  2.  That  the  tenets  and  opinions,  which  had  been  con- 
^ftantly  received  by  the  ancient  do6kors  during  the  firft  five 
centuries,  were  to  be  confidered  as  of  equal  truth  and  autho- 
rity with  the  exprefs  declarations  and  do^rines  of  fcripture. 
Moflieim's  £ccl.  Hift.     See  Calixtins.  ^ 

SYNCRISIS,  avyn^taiu  a  word  ufed  by  the  chemical 
writers  to  exprefs  a  concretion,  or  coagulation,  of  any 
thing,  effeded  by  a  fpontaneous,  or  violent  redudion  of 
a  liquid  fubftance  to  t  folid  one,  by  a  privation  of  the 
humid. 

SYNCRISMATA,  a  fort  of  ointment  of  the  nature  of 
tke  acopa,  in  ufe  among  the  ancients. 

SYNCRITICA,  a  name  gi?en  by  fome  writers  to  fuch 
anedicines  as  are  of  a  coercive  and  aftringent  quality,  whether 
4i£ed  externally,  or  gi^en  internally. 

£YND£L£DFIO&D,  in  Gittgrupky^  a  gulf  or  bay  in 
Vqu  XXXIV. 
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the  North  fea,  on  the  coaft  of  Norway  $  40  miles  N.N.  W. 
of  Chriftianfand. 

SYNDER  Head,  a  cape  of  Denmark,  on  the  £.  coaft 
of  the  dttchy  of  Slefwick.     N.  lat.  55^  1 1'.     £.  long. 

9^*  39'- 

SYNDESIS,  formed  of  tn/v^iv,  /  bind  together ^  a  word 

ufed  by  the  ancient  phyficians  to  exprefs  a  binding,  or 

ftraightening. 

SYNDESMOLOGY,  that  divifion  of  anatomy  which 
treats  of  the  joints.     See  Joint.    - 

SYNDESMOSIS,  in  Anatomy^  connexion  of  bones  by 
means  of  ligament. 

SYNDESMUS  is  fometimes  ufed  for  a  ligament.  The 
word  is  (n/t^w^%  which  fignifies  a  Joining  together* 

In  grammar,  fyndefmus  is  ufed  lot  a  conjundion. 

SYNDIC,  in  Government  and  Commerce^  an  officer  in 
divers  countries,  entruited  with  the  affairs  of  a  city,  or  other 
community,  who  calls  meetings,  makes  reprefentations  and 
folicitations,  to  the  miniftry,  magiftracy,  &c.  according  to 
the  exigency  of  the  cafe. 

The  word  is  formed  from  the  Latin,  hnduus  ;  aiid  that 
from  the  Greek,  (rvv^txo; ;  which  fignifies  the  fame. 

The  fyndic  is  appointed  to  antwer  and  accouqt  for  the 
condud  of  the  body  ;  he  makes  and  receives  propofals  for 
the  advantage  of  it ;  controuls  and  corre6ts  the  failings  of 
particular  perfons  of  the  body ;  or,  at  leaft,  procures  their 
corredion  at  a  public  meeting. — In  effed,  the  fyndic  is,  at 
the  fame  time,  both  the  agent  and  cenfor  of  the  comma* 
nity.  Almoft  all  the  companies  in  Paris,  &c.  as  the  uni- 
verfity,  companies  of  arts  and  trades,  hate  their  fyndics  ; 
and  fo  have  moft  of  the  cities  of  Provence  and  Languedoc. 

Syndic  is  alfo  ufed  for  a  perfon  appointed  to  folicitfome 
common  affair,  in  which  he  himfelf  has  a  (hare ;  as  happens 
particularly  among  the  feveral  creditors  of  the  fame  debtor, 
who  fails,  or  dies  mfolvent. 

The  chief  magiftrate  of  Geneva  is  alfo  csdled  fyndic. 

There  are  four  fyndics  chofen  every  year ;  the  eldeft  of 
whom  prefides  in  the  council  of  twenty-five,  which  is  the 
chief  council  of  the  city,  in  which  all  affiiirs  are  difpatched, 
both  civil  and  political ;  thus  the  other  three  ek^  cannot  all 
come  at  the  office  till  the  four  years  end ;  fo  that  the  fyndi- 
cate  rolls  among  fixteen  perfons,  all  chofen  out  of  the  council 
of  twenty-five. 

SYNDROME,  ZuvJ^/m,  the  concourfe,  or  combination 
of  fymptoms,  in  any  difeafe. 

SYNECDOCHE,  Zvyix^^d,  formed  of  <nmniix^^f^»h  I 
tale  together,  in  Rhetoric,  a  kind  of  figure,  or  rather  trope, 
frequent  among  orators  and  poets,  by  which  the  whole  ox  a 
thing  is  put  for  a  part  of  it,  or  a  part  for  the  whole  :  and  be* 
caufe  a  tbing  may  be  confidered  as  a  whole  in  three  different 
refpeds,  which  logicians  call  an  univerlal,  effential,  and  in- 
tegral whole,  there  are  fix  kinds  of  fynecdoche :  by  the 
firft,  the  genus  is  put  for  the  fpecies ;  thus  virtue,  in  general, 
is  fometimes  ufed  for  fome  particular  part  of  virtue ;  and 
every  creature,  Mark,  xvi.  i  ^,  denotes  everv  rational  crea- 
ture :  by  the  fecond,  the  fpecies  is  put  for  tne  genus ;  thus 
bread  denotes  any  fort  of  food  :  by  the  third,  the  effential 
whole  is  put  for  one  of  its  parts,  that  is,  either  for  the 
matter  or  form  :  by  the  fourth,  the  matter  or  form  is  put 
lor  the  whole  bring  ;  thus,  filver  and  gold  are  ufed  to  ug. 
nify  the  money  made  of  thofe  metals :  and  by  the  fifth,  the 
whole  of  any  material  thing  or  (quantity,  whether  continued 
or  difcrete,  is  put  for  a  part  of  it :  thus  the  Roman  empire 
is  calk^d  the  world,  and  our  Sariour  fays  he  ihould  be  three 
days  and  three  nights  in  the  heart  of  the  earth.  Mat,  xil. 
40,  meaning  part  of  the  -firft  and  third  day,  and  the  whole 
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fecond  day  ;  aad  by  this  kind  of  fynccdoche*  the  plural 
number  is  fometimes  put  for  the  fin^ular,  as  Mat.  xmvii.  44, 
compared  with  Lvke^  zxiii.  39  :  by  the  fixth  kind  of  fyaec- 
doche,  part  of  any  material  thinff  or  quantity  n  put  for  the 
whole  of  it)  as  the  roof  for  the  houfe,  fails  for  mips,  &c.; 
and  thus  alfo  the  fingular  number  is  put  for  the  plural,  and 
a  number  lefs  than  the  real  number  is  ufed  for  any  round 
number.     Ward's  Orat.  vol.  ii.  p.  2,  &c.  ' 

SYNECHES,  in  Medicine^  is  the  name  of  a  fever  of  the 
next  deme  to  the  intermittent ;  it  alfo  feems  to  be  fome- 
thing  of  kin  to  thofe,  and  is  called  the  comment  or  mrntting 
fever.  It  is  a  continual  fever  in  regard  to  duration,  though 
not  in  degree,  continuing  many  days  together  without  m- 
termifiion  :  but  then  it  has  its  diminutions  and  augment- 
ations  ;  fometimes  regular,  fometimes  irregular,  though  no 
true  intermiffions.     Allen's  Synopfis,  p.  3. 

SYNECPHONESIS,  or  Stmphonesis,  in  Grammar^ 
a  coalition,  by  which  two  fyllables  are  pronounced  as  one. 

It  is  much  the  fame  thmg  as  tke  Jynaloephof  ot  fyiutrefit*, 

8YNECTIC0N,  a  word  ufed  by  the  old  writers  to  ex- 
prefs  the  proximate  caufe  of  a  difeafe :  called  alio  the  cautk 
umtimiHtf  and  always  remaining  clofely  united  with  the 
difeafe. 

SYNEDRELLA,  in  Btttany^  a  genus  of  Gacrtner's, 
whofe  name  appears  to  be  a  diminutive  of  cvn^^^  a  mbary 
JUilm^  or  cm»p^  but  we  do  not  perceive  its  application.  This 
genua  ia  feparatcd  from  Verbbsina»  fee  that  article  bere- 
after,  becaufe  the  author  juft  cited  found  the  rei:eptacle 
naked*  and  the  radius  (of  only  two  florets)  placed  on  the 
outiide  of  the  inner  calyx,  while  the  feeds  ot  thefe  florets 
aw  frinffed  with  teeth.  But  Swartx,  who  gathered  the 
plant  wudt  defcribes  a  Angle  calyx,  without  noticing  any 
fuch  peculiar  fituation  of  the  radius,  which  he  fays  confifls 
of  four  or  five  florets;  fee  his  Obf.  Bot. 312.  Whatever 
ftrefs,  therefore)  may  be  laid  on  the  naked  receptacle*  we 
feel  fcarcely  authorized  to  follow  Gaertner,  who  perhaps 
(aw  an  imperfed  or  anomalous  fpecimen  only^  aild  we  have 
only  ieen  a  dried  one*  by  which  we  can  neither  trace  nor  in- 
validate the  particulars  of  his  deiicription.  The  habit  of  the 
plant,  greatly  refembling  GaUo^  Tetrabitf  is  indeed  unlike 
that  of  the  genuine  Verb^find* 

SYNEDRJN,  orSYNEDRiON.    See  Sanhjborim. 

SYNEMMENON  Tetraohord,  in  the  Gt^h  Mufic. 
See  Greek  Mufic,  and  Nets. 

SYNE  RG  ASM  A,  formed  of  orv,  and  ipyajj^»,  Iworif 
a  word  ufed  by  Libavius,  and  fome  other  authors,  to  exprefs 
any  operation  in  chemiftry.  The  operations  are  by  this  au- 
thor divided  into  two  clafles,  the  energetic,  ana  prepar- 
atory :  the  firft  producing  fuch  bodies  as  are  of  power  to 
a&  on  others  as  menflruums,  to  cure  difeafes,  and  the  like  ; 
and  the  others  producing  no  fuch  things,  but  being  necef- 
fary  preparatives  to  them. 

Synergists,  formed  of  (rvmfytia,  co-operatUmf  in  Ee- 
cUfiqfiical  Hj/toryt  a  name  given  to  thofe  whole  do6iriiie  was 
almoft  the  iame  with  that  of  the  Semipelagians,  and  who  de- 
nied that  God  was  the  only  agent  in  the  converfion  of  linfal 
man,  and  afGirmed,  that  man  co-operated  with  divine  grace, 
in  the  accomplifhmcnt  of  this  falutary  purpofe.  The  friends 
and  diCciples  of  Melan£lhon  adopted  expremons  of  this  kind, 
in  defcribingtfae  nature  of  the  divine  agency  in  man's  conver- 
lion  ;  but  the  Lutherans  confidered  this  reprefentation  as 
fiibveriive  of  the  true  and  genuine  doftrine  of  their  mafter, 
■elating  to  the  abfolute  fervitude  of  the  human  will,  and  the 
total  inability  of  man  to  do  any  good  a^on,  or  to  bear  any 
part  ia  his  own  converfion*    Stngelius  defended  the  fyftera 
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•f  MdaadOon,  and  Flacius  maintaiaed  the  aockat  kAm 
ofLutiier.  Moiheim  Eccl.  Hift. 
^  SYNESIUS,  in  Bkgrt^i  was  a  native  of  CyieaeiioAf* 
rica,  of  noble  extradion»  who  united  the  charaders  of  a  CU. 
tian  biihop  and  heathen  philofopher.  He  ftudicdplubiopb 
under  the  famous  Hypatia  of  Alexandria;  pa&d  the  eai^ 
period  of  his  hfe  in  lecular  empfoymenta ;  and  from  the  jw 
397  to  400,  refided  at  Coaftantinople  as  deputy  froa  Ini 
native  ctty  to  the  emperor  Arcadius.  After  his  conwfa 
to  Chriftianity,  he  was  eleded  bi&op  of  the  fee  of  Ftofe. 
niais  in  410,  though  he  was  not  then  in  orders,  andthoogk 
himfelf  unfit  for  undertaking  fuch  an  office.  He  itrf 
honeftly  ftated  his  obje6kioDS  in  a  letter  to  his  brodier: 
neverthdefs,  he  was  confecrated  by  TheophUus,  prionteof 
Egypt,  who  thought  that  a  man  whofe  life  and  naoaen 
were  exemplary,  coukl  not  be  long  a  biihop  without  beug 
ilhiminated  by  heaveidy  truth.  The  biihop,  it  feeais,  vs 
not  ouftaken  :  and  his  competence  ,to  the  exercife  of  epifo 
copal  authority  may  be  inferred  from  the  foUowiaghft. 
In  the  reirn  of  the  younger  Theodofiiis*  Libya  was  craeBf 
oppreifed  by  the  prefident  Aodronicosy  who  iaventsd  aei 
modes  of  rapine  and  torture,  aad  added  facrikge  to  nb' 
bery.  Syndius  had  tiied  m  vain  nuld  and  pioua  admoi* 
tion,  iffued  againft  him  a  fentenee  of  excommnnicatioo,  is* 
volving  his  affociates  and  their  families,  and  at  the&se 
time  ufed  his  interelb  wkh  the  Byxaatine  cpurt  to  bring  tk 
offender  to  fubmifiion  ;  and  this  was  at  length  fScQtiL  B 
is  not  known  when  this  biihop  died. 

Several  writings  on  di£Eei«nt  topics,  and  15c  epiiUeiif 
Syneiius,*  all  in  Greek,  ane  ilill  extant.  One  ot  nAidi'Vi 
free  and  tiberal  difcoorfe,  entitled:^*  An  Oration  coacensf 
Government,  or  the  Art  of  Reigning  :'*  another  iiogiia 
and  ingenious  piece  is  entitled  **  The  Praife  of  BaUadi." 
In  fats  «<  Dion  Prufafcus,'*  to  the  praifea  of  that  emiaat 
perfon,  he  adds  an  account  of  his  own  ftndies,  and  a  ddesoe 
of  philological  leamine.  He  wrote  *<  Homilies"  yd 
<*  Hymns,''  and  a  book  on  ««I>ieinia,''  which  niaidtp 
contain  fome  curious  remarks  on  the  nature  and  fignfiO' 
tion  of  thofe  phenomena.  In  his  ^  Xietters''  are  suif 
htftorical  paifagef;,  fublisie  notions,  and  moral  4cBti2Ba& 
The  f^yle  of  Synefius  is  charafierifed  aa  lofty  and  dwi* 
iied,  inchniiig  to  the  poetical  and  liietorical.  The  bd 
edition  of  all  his  works  is  that  of  Petau,  Gr.  and  Lat  feL 
Paris,  161  a.     Moreri.  Dupin.  Lardner. 

SYNE  STIC,  formed  of  <rw»n)pf  /  render  eoMa^"^ 
fometimes  applied  bv  phyficians  to  exprefs  the  ilooti  ito 
firm,  and  of  a  confiftence ;  fuch  as  to  make  them  reoai 
in  then*  ihape,  in  oppofition  to  liquid  ones. 

SYNGE,  Edward,  in  Biography  an  Iriih  prelate,  fa 
6f  Edwardr  biihop  of  Cork,  was  bom  in  1659  at  lal*' 
natte,near  Cork,  and  from  the  diocefe-fchool  at  Cork,** 
removed  to  Chriil>church  college,  Oxford ;  finifhing  I0 
courfe  of  education  at  the  univerfity  of  Dublin.    Havsf 

S reached  to  crowded  audiences  wito  great  approbatioo  it 
)ublin,  he  was  prefented,  in  17 14,  to  the  fee  of  Rapii«: 
and  as  he  had  difplayed  much  zeal  in  his  attachment  to  tk 
houfe  of  Hanover,  he  was  tranilated,  in  17 16,  to  thearth- 
biihopric  of  Tuam;  on  which  occafion  He  eeaerouflf  ^' 
rendered  the  quarter-archiepifcop^  parts  of  his  feet  vd 
procured  an  a&  for  fettling  them  on  the  refident  clogy  ^ 
the  diocefe.  He  was  made  a  privy *couofellor ;  and,  in  tk 
abfence  of  the  lord-chancellor,  one  of  the  keepers  of  tkt 
great  feal.  Thefe  crvil  ofioes  however,  did  not  ioterfa^ 
with  his  ecdefiaiUcal  duties ;  for  he  compoied  a  nombtf « 
trafts,  partly  pra^ical  and  partly  controverfial,  whicftcvtft 
his  piety  and  his  aUentioB  to  the  ooaoerns  of  his  ckficrf 
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{uaAions.  Softie  of  thefe  tra&e  wen  veiy  popular,  and 
particularVy  his  **  Anfwer  to  the  Ezcufes  Men  make  for 
not  coDiioj^  to  the  Holy  Communion/'  which  had  reached 
the  2ift  edition  in  1752.  This  prelate  died  at  Tiiam  in 
174J,  having  been  the  fon  and  the  nephew  of  a  bifliop, 
and  the  father  of  two  bifhopa.     Bior.  Brit. 

SYNGENESIA,  in  Boianyy  from  otir,  together^  and 
yntinff  generation,  alluding  to  the  combination  of  the  male 
organs,  or  anthers,  is  the  appellation  given  bj  Linnaeus  to 
the  19th  clafs  of  his  artificial  fyftem*  This  great  clafs 
18  now,  according  to  its  general  acceptation,  one  of  the  moft 
natural  poffible ;  confiftmg  of.  the  compound  flowers  of 
prteedihr  writers,  whofe  anthers  are  united  into  a  tube.  It 
is  equivalent  to  JuflBeu's  loth  dafs,  compriling  his  three 
orders  of  Chieoracesy  CinarocipbaUy  and  CorymBifera. 

The  eflential  charader  of  the  Syngemfia  is,  to  have  the 
anthers  united  into  a  tube,  the  filaments  being,  almoit  with- 
out exception,  diftind ;  to  which  we  now  add,  that  the 
flowers  arfe  compound,  confifting  of  feveral  florets  in  one 
common  calyx  ;  each  floret  having  flamena  and  a  piftii  of 
its  own,-  or  .one  of  thofe  parts,  or  neither ;  in  other  wordsi 
beinj^  perfe^,  male,  female,  or  neuter.  Linnaeus  indeed 
admitted  fimple  flowers,  with  united  anthers,  into  the  pre-  % 
fent  clafs,  as  Vwlay  LohRa^  In^ient,  &c.  But  thia  union 
is  far  from  conftant  in  fuch  genera,  whiift  it  occurs  occa« 
fionally  in  others,  not  ufuaUy  fyngenefious,  as  Gfntiana. 
Hence  it  is  found  moft  correA  and  coaamodious,  as  well  as 
Rioft  natural,  to  abolifli  the  Linnasan  order  of  Syngencfi^ 
Monogamuif  and  to  clafs  its  genera  fimply  by  their  number 
of  fbiasens. 

The  following  are  the  natural  charaders  of  the  Sy^gi* 
tufia. 

Common  Cafyxt  in  faA  tfefimtUmh  caatminf^  the  re- 
ceptacle and  florets,  clofing  after  flowering,  and  fpreadiog 
generally  when  the  feeds  are  ripe :  it  ia  either^m//r,  fur- 
roundine  the  florets  with  a  fingle  row  of  leaves  ;  or  Mri^ 
ctUedy  wnen  the  numerous  leaves,  or  fcales,  are  gradually 
ihorter  as  they  are  more  external,  lying  over  the  inner 
onea ;  or  double^  when  a  feries  of  internal  equal  leaves,  fur- 
rounding  the  florets,  is  encompafled  at  the  bafe  with  ano- 
ther, moftly  fliorter,  or  more  lax,  and  of  a  diflierent  form 
or  afpe^* 

Common  Receptacle^  enclofed  by  the  common  calyx,  fup- 
ports  feveral  fellile  florets.  Its  difk  is  either  concave,  flat, 
convex,  conical,  or  globofe:  the  furface4>eing  either  naked, 
merely  marked  with  flight  dots ;  or  villous,  covered  with 
upright  hairs ;  or  chaffy,  clothed  with  linear,  awlfliaped, 
comprefled,  ere^  fcales,  varioufly  fliaped,  feparating  the  flo- 
rets ;  or  cellular,  divided  like  a  honeycomb,  into  angular 
fpaces,  by  membranous  partitions. 

The  Florets  confift  each  of  the  following  parts. 

Calix  crowning  the  germen,  in  the  form  of  a  fimple, 
fometimes  obfolete,  border,  or  a  feries  of  five  teeth,  briiuesy 
or  hairs,  becoming  the  ^^J^u/,  or  feed-down. 

Corolla  of  one  petal,  with  a  long  narrow  tube,  feated  on 
the  germen ;  and  either  tuiularf  with  a  beU-fliaped  five-cleft 
limb,  whofe  fegments  are  fpreading  or  reflexed  ;  or  Bgulate, 
with  a  linear  flat  limb,  direded  outwards,  entire,  abrupt, 
three-toothed,  or  five-toothed,  at  the  extremity  ;  or  deficientf 
being  deftitute  of  a  limb,  and  often  of  a  tube. 

Stamens.  Filaments  five,  capillary,  very  fliort,  inferted 
into  the  throat  of  the  floret ;  anthers  as  many,  linear,  verti- 
cal, ereft,  united  laterally  into  a  hollow  cyfinder,  crowned 
with  five  teeth,  on  a  level  with  the  limb. 

Pt/Kl*  Germen  oblong,  below  the  partial  calyx  and 
coroUa,  but  above  the  common  receptacle,  ereA;  ftyle 
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thread%fkape4  ered,  the  length  of  the  ftanens,  runxmig 
through  the  cyUnder  formed  by  the  anthers ;  ftigma  in  two 
revolttte.and  divaricated  fegments  or  lobes. 

Periearf  really  none,  though  in  fome  inftances  the  feed 
has  a  coriaceous  cruft  ;  witneis  Ofieofpermtm  and  Strum^. 

^Woae,  oblong,  often  quadrangular,  for  the  moft  part 
contra£ked  at  the  bale,  and  varioufly  crowned  at  the  fum- 
mit,  either  with  a  circular  teries  of  numerous  fimple,  roughf 
or  fmooth  hairs,  or  of  branched  coherent  plumes  $  fuch  a 
crown  being  in  fome  inftances  feffile,  in  others  ftalked : 
or  with  five  or  more  fimall  fcales  or  leaflets,  originating 
from  the  partial  calyx.  Sometimes  there  is  no  more  thaa 
a  fcarcely  evident  rim,  or  border,  at  the  top  of  the  (ieed, 
which  in  that  caiie  is  termed  naked. 

The  kinds  of  compound  flowers^  therefore,  come  under 
the  followincr  defcriptions,  and  confift  either 

I.  Of  tubular  perfed  florets,  in  the  diflc  as  well  as  ia 
the  circumference. 

3.  Of  tubular  perfed  florets  in  the  diflc,  with  tubular 
fenude  ones  in*  the  circumference. 

3.  Of  tubular  perfeft  floreu  in  the  diflc,  with  tabular 
neuter  ones  in  the  radius. 

4.  Of  tubular  perfed  florets  in  the  diflc,  with  ligulate 
perfe6i  ones  in  the  radius. 

5.  Of  tubular  perfed  floreta  in  the  diik,  with  ligulate 
female  ones  in  the  radius. 

6.  '.Of  tubular  perfied  florets  in  the  diik,  with  ligulate 
neuter  ones  in  the  radius. 

7.  Of  tubular  perfed  florets  in  the  diflc,  with  naked  fe« 
male  ones  in  the  circumference. 

&  Of  tubular  male  florets  in  the  diflc,  with  naked 
female  ones  in  the  circumference. 

9.  Of  ligulate  perfed  fiords  in  the  diflc,  as  well  as  in  the 
radi^s. 

It  muft  be  obferved  that  the  firft  and  Uft  of  thefie  fec- 
tioas  are  the  moft  permanently  and  eflfentially  diflind.  The 
Second  and  third  are  aberrations  of  the  fiiu,  and  they  are 
all  capable  of  varying  into  each  other.  The  fame  is  the 
cafe  with  the  fourth,  fifth,  and  fixth,  all  ck>fely  allied  to  eadi 
other,  though  dlftinft  from  the  firft,  lecond,  and  third.  The 
feventh  is  moft  nearly  related  to  the  liecond,  and  t^v  nm 
into  each  other,  which  may  alfo  be  laid  of  the  feventh  and 
eighth. 

On  thefe  differences,  however,  the  Linnsean  Orders  of 
the  clafs  Syngenefia  are  founded.    See  Poltgamia. 

1.  Polygamia  aqualss  confifts  of  fed.  9,  i|  and  4. 

2.  »  Juferflua  of  2,  5,  and  7. 

3.  ^frujtranem  of  5  and  6. 

4.  1   ■    ■  neeeffaria  of  8. 

^,  fegregata  has  no  exdufive  charader  of  ay, 

bemr  diftinguiflied  by  its  doubly  compound  flowers. 

However,  natural  the  clafs  now  under  our  confideration 
may  be,  it  is  not  without  exceptions  or  irregularitieai 
KuhniOi  though  a  true  compound  flower  in  every  peit 
of  its  ftrudvre,  has  difuiiited  anthers;  which  circunv- 
ftance  occurs,  mpre  partially,  in  Tuffilago,  A  few  influincea 
are  found  of  genera  in  which  the  florets  are,  more  or  lelii 
univerfally,  four-cleft,  with  four  ftamens,  and  in  one  fpeciea 
of  S1B6K6BXCKIA,  they  are  three-cleft,  with  only  three  fta- 
mens ;  fee  that  article  and  Eclipta.  In  the  generic  chtf^ 
rader  df  the  latter,  line  5th,  for  nearly^  read  <<  mealy  oa 
the  outfide.''  A  ftiU  more  paradoxical  exception  occurs 
in  our  fifth  fpecies  of  Stiehelika,  fee  that  article,  which 
has  folitary  florets. 

LinnsBUs  remarks,  that  Plumier  has  not  founded  one 
new  genus  of  compound  flowwt ;  that  Toumefort  fought 

4  U  2  out 
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out  the  molt  natural  geaera,  though  he  wanted  the  ii 
ation  which  has  been  fuppiied  by  later  botanifts ;  and  that 
VaiUant  has  fumiflied  more  of  tus  than  any  other  perfon. 

Juifieu  has  treated  the  fubje6t  with  his  ufual  fkill^  and  has 
thrown  new  light  upon  it.  He  juftly  obferres  that  Tour- 
Bcfort  and  Linnaeus  have  been  led  into  artificial  diftindions ; 
the  former  by  being  regulated  too  abfolutely  fay  the  form 
of  the  corolla,  and  the  latter  6y  the  fezes  of  the  florets ; 
while  VaiUanty  from  whom  Juflieu  adopts  his  own  three 
orders  above-mentioned^  is  the  moft  correal. 

Gsertner,  who  in  the  latter  part  of  his  fecond  volume  has 
beftowed  great  attention  upon  this  tribe,  being  chiefly  mind- 
ful of  the  feeds  and  receptacle,  with  their  appendages,  has 
by.that  means  been  led,  if  we  mtftake  not,  to  form  unnatu- 
rsu  and  unftable  diftin^tions  and  combinations,  which  require 
to  be  brought  to  the  teft  of  lon^  pradical  obfervatien, 
and  perhaps  cultivation.  His  deciuons,  however,  are  the 
refult  of  intenfe  ftudy  and  great  experience,  and  his  labours 
form  a  vait  and  faithful  ftorehoufe  for  the  contemplation 
of  future  fyftematics,  who  may  profit  by  his  accuracy,  if 
they  do  not  implicitly  follow  his  opinion. 

SYNGNATHUS,  the  Ptpe'JiJh,  in  Natural Hifiory.  The 
mme  fynputthus  is  of  Grecian  origin,  and  is  formed  of  the 
word  7vy,  which  in  compofition  fignifies  the  fame  as  the  Latin 
rMf,  together  9  and  yuAdo^,  a  jaw.  It  is  given  to  this  fi(h  from 
that  remarkable  ftrudure  of  its  mouth,  by  which  the  jaws 
are  made  to  grow  together,  and  the  very,  end  of  the  Qiouth 
only  opens. 

The  head  of  this  fi(h  is  vety  fmall ;  the  fnout  nearly  cy- 
lindrical, long,  turned  up  at  the  end ;  mouth  terminal,  witn- 
out  teeth  or  tongue,  and  furniihed  with  a  lid ;  the  lower 
jaw  is  mbveable ;  gill-covers  are  large,  ftriate  and  clofed ; 
the  fpiracle  on  the  nape  is  tubular ;  the  body  is  jointed, 
and  mailed  with  many-fided  fcales  :  it  has  n^  ventral  fins. 

The  fi(h  of  this  genus  inhabit  the  ocean,  near  the  fliores  ; 
^ey  feed  on  lefi'er  worms  and  infedis,  and  the  fpawn  of 
other  fifli :  under  the  tail,  commencing  at  the  vent,  is  a 
longitudinal  groove,  concealing  the  young  and  the  eggst  the 
eyes  of  the  anim^  are  fmall,  covered  at  the  fides  with  a 
membrane  ^  the  noftrils  near  the  eyes,,  but  fcarcely  to  be 
feen  ;  the  palate  is  fmooth  ;  the-  griU-membrane  is  very  thin, 
placed  on  the  nape ;  the  fins  are  fmall,  thin,  the  rays  un- 
divided ;  it  has  no  lateral  line.  Gmelin  enumerates  eight 
ipecies,  of  which  four  are  found  on  the  coafts  of  our  own 
country.. 

Species. 

Tetragonus*  This  fpecies  has  no  caudal  fin ;  the  body 
IS  quadrangular ;  the  tail  is  fix-fided  on  the  fore-part,  tri- 
angular behind  ;  the  lip  is  round.  This  is  an  inhabitant  of 
the  Indian  feas ;  the  body  is  brown  at  the  fides,  beneath 
it  is  varied  with  brown  and  yellow.  The  iris  is  yellow ; 
above  the  eyes,  on  each  fide,  is  a  recurved  fpine,  and* a  flat, 
hollow  between  them ;  the  fnout  is  comprefTed  on  each  fide ; 
the  trunk  has  17  plates,  paler  in  the  middle,  triangular  at 
the  beginning;  above  narrow,  beneath  broad,  and  fome- 
times  with  decuffate  bands ;  the  fins  are  yellowifli ;  the  tail 
is  compofed  of  45  plates. 

♦  TypHLB ;  the  (horter  Pipe-fifh.  Caudal,  anal,  and  pec- 
toral fins  radiate  ;  body  fix.fi'ded.  This,  by  fome  writers, 
is  oonfidered  as  a  variety  of  the  tetragoous.  It  is  found  in 
the  northern  European  feas,  and  on  our  own  coafts;  is 
^bout  12  inches  long;  the  body  is  yellow,  varied  vrith 
brown.  The  fnout  is  flender,  ftib-compreiFed ;  iris  yellow ; 
trunk  with  18  pUttes ;  tail  with  36 ;  the  vent  is  nearer  the 
head ;  t)ie  fins  are  doereoua. 
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*AcU8^  Needk-fifli.  This  ualfo  called  the  Great  Kpe. 
fifli,  and  the  Heptagronal  whitiih  Pipe-fifh,  with  Wwd 
bands  and  pinnated  tail.  The  caudal,  anal,  sod  pedonl 
fins  radiate ;  the  body  is  feven-fided.  It  is  ufually  foond 
from  12  to  15  inches  long,  but  in  the  Northern  feu  it  it 
much  larger,  meafuring  from  two  to  three  feet ;  it  ii  of  ai 
eztremly  flender  form,  gradually  tapering  towards  tbe  ex- 
tremity, and  is  of  a  pale  yellowiih-brown  colour,  ntied 
throughout  its  whole  length  with  broad  alternate  zoond 
a  deeper  or  olive-brown,  with  a  few  fmaller  variegation 
intermixed :  the  (hields  or  laminx  with  which  the  joiiits  of 
the  body  are  covered,  appear,  if  narrowly  infpeded,  to  be 
finely  radiated  from  the  centre  by  numerous  lines  or  ftreaks; 
the  dqrfal  fin  is  placed  rather  nearer  the  ij^  than  thetailf 
and  is  thin,  tender,  (hallow,  and  of  no  great  extent;  the 
peroral  fins  are  fmall,.  and  (lightly  rounded,  and  the  tail  o[ 
fimilar  (hape  and  fize.  The  ova  are  found  lying  in  a  ko- 
gitudmal  channel  or  divifion  at  the  lower  part  of  the  ab- 
domen ;  they  are  very  laree  in  proportion  to  the  iueflf 
the  fi(h.  From  thefe  are  hatched  the  young,  compkeif 
formed. 

Pblagicus.  Caudal  and  pedoral  fins  radiate;  it  hasv 
anal  fin ;  the  body  is  feven-fided.  There  is  a  'Variety,  tk 
plates  of  whofe  trunk  are  25,  of  the  tail  32 ;  the  dorfalfio 
nas  53  rays.  It  is  found  on  the  coaQ.  of  the  Cape  of  Good 
Hope,  and  in  the  Cafpian  fea ;  the  body  is  ot  a  ydloff* 
brown,  marked  with  tranfverfe  brown  lines  ;  it  is  geoenllj 
found  fwimmittg  amone  fea-weeds.  The  iris  is  wbte;  tk 
lower  jaw  is  the  longeft  ;  it  has  18  plates  on  the  tmok; 
on  the  tail  32  ;  the  pedoral  fins  are  of  a  lead-coionr;  tk 
dorfal  and  caudal  are  yellow. 

^QUORXUS.  Caudal  fin  radiate ;  it  has  no  peSoraiiior 
anal  fin ;  the  body  is  angular.  It  is  found  in  different  pats 
of  the  ocean. 

*  Ophimon  ;  Little  Pipe-fifli,  or  Pipe-fifh  with  ronndil 
body  and  finlefs  taiL  TJiis  differs  from  the  typhle,  aodtk 
actts,  in  having  the  body  nearly  round,  or  at  leaft  fo  ck* 
fcurely  cornered  as  to  appear  round ;  it  is  alfo  ratirelf 
deflitute  of  a  tail-fin,  the  body  terminating  in  anakedpoiit; 
it  grows  to  the  length  of  two  feet,  and  is  chiefly  foooda 
the  Baltic.  The  iris  is  reddifh,  fnout  fiiort,  vent  nearer  tk 
head. 

•  Barbarus  ;  Longer  Pipe-fifh.  This  has  neither  aa- 
dal  nor  anal  fins ;  the  body  is  fix >fided.  It  inhahhs  tk 
Europe|in  feas  ;  it  is  about  two  feet  long ;  the  body  is  of 
an  olive-brown,  with  nu onerous  blueifh  lines  pointing  frca 
the  back  to  the  belly ;  the  tail  is  quadrangular. 

Hippocampus.  This  fpecies  has  no  caudal  fin;  tk 
body  is  feven-fided,  tuberculate ;  the  tail  is  fquare.  T^ 
fifh  has  a  very  fingular  appearance ;  it  is  generally  froni  ^ 
to  ten  inchea  in  length;  the  body  ia  much  comprdU; 
it  is  of  a  greenifh*brown,  varied  with  darker  and  ligko 
fpecks;  the  head  is  large  and  rather  thick,  and  hejetoo 
the  upper  part,  as  well  as  along  fome  of  the  firft  joints  at 
the  body,  with  feveral  fmall,  weak,  lengthened  fpiseSi  ff 
cirri,  which  are  fometimes  flightly  ramified ;  the  fbont  s 
(lender,  the  neck  fuddenly  contracting  beyond  the  )x»\ 
the  body  is  rather  fhort,  and  fuddenly  contrading  towirv 
the  tail,  which  ia  long,  quadrangular,  and  terminates  iQ| 
naked  or  finlefs  tip.  In  its  dry  or  cdntra&d  flate,  tbs 
animal  exhibits  the  fancied  refemblanee  from  which  it  tabs 
its  name,  but  in  the  livine  fifh  this  appearance  is  ^^^j^ 
lefs  ibriking ;  the  head  and  tail  being  carried  nearly  ftraigw- 
It  is  a  native  of  the  Mediterranean,  NorthcEOy  and  At- 
lantic feas.  ^  , 
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Soch  are  the  fpeciea  givea  by  Gmefin.    Dr.  ShaW  men-  G^uralf  or  mcumemcMif  where  bi(h<qM»  &c«  meet  from  all 

tboa>two  othere ;  txns.  nations. 

BiAeuLATUS.     This  is  named  the  Femiginons  Pipe-fiih,  Thefe  were  firft  called  by.  the  emperors,  afterwards  by 

with  quadrangular  body,  and  two  fpines  Sboyt  the  head.  Chriftian  princes ;  till  in^  later  a^  the  pope  ufurped  to 

It  is  about  fix  inches  long  ;  the  body  is  fomewhat  broader  himfelf  the  greateft  (hare  in  this  bufinefs,  ana  by  his  legates 

in  proportion  to  its  length  than  moft  of  the  fpedes ;  the  prefided  ip  uiem  when  called.     Of  this  fort  there  was  but 

donal  fin  is  placed  low  on  the  back  ;  the  tail  is  hexa-  one  within  the  firft  300  years  after  Chrift,  and  that  was  the 

gonal  at  its  origin,  gradually  becoming  tetragronal  in  its  council  of  Antioch,  that  condemned  Paulus  Samofatenus ; 

progrefs,  and  terminating  in  a  finlefs  point  or  tip ;  the  or,  if  this  will  not  pafs  for  a  general  council,  there  was 

colour  of  the  whole  animal  is  rufous-brown.     It  is  a  native  not  any  fuch  before  that  of  Nice,  held  A.D.  325. 

of  the  Indian  feas,  and  is  often  feen  in  the  Baltic.  National^  where  thofe  of  one  nation  only  come  tosether* 

FoLiATus ;  FoKated   Pipe-fiih.     This  is  a  moft  extra-  to  determine  any  point  of  dodrine  or  difcipline.    The  firft 

ordinary  fpecies^  far  exceeding  all  the  others  in  the  fin-  of  this  fort  which  we  read  of  in  England,  was  that  of  He- 

gularity  of  iti:  appearance,   which    at    firft  view  rather  rudford,  or  Hertford,  in  673,  and  the  laft  was  that  held 

fuggtfts  the  idea  of  fome  production  of  fancy,  than  of  by  cardinal  Pole,  in  1555* 

any  real  exiftence.     It  is  longer  in  proportion,  or  of  a  Frovmdal,  where  they  of  one  province  only  meet,  now 

more  flender  habit,  than  the  other  pipe-fifli.     Its  great  pe-  called  the  eonnoeatum  :  and 

culiarity  confifta  in  the  large  leaf-maped  appendages  widi  Dioeefemt  where  thofe  of  but  one  diocefe  meet,  to  en- 

which  the  back,  tail,  and  abdomen,  are  furnifhed ;  thefe  force  canons  made  by  general  councils,  or  national   and 

appendages  are  fituated  on  very  ftrong  rough  fquare  fpines  provincial  fynods,  ana  to  confult  and  agree  upon  rules  of 

or  proceiFes ;  and,  were  it  not  for  the  perfed  regularity  of  difcipline  for  themfelves.    Thefe  were  not  wholly  laid  afide, 

their  refpedive  proportions,  might  be  miitaken  for  the  till  by  the  aA  of  fubmiffion,  25  Hen.  VIII.  c.  19.  it  was 

leaves  of  fome  kmd  of  fticus  adhering  to  the  fpines.     The  made  unlawful  for  any  fynod  to  meet,  but  by  royal  au* 

colour  of  the  whole  animal  i»  of  a  duiky  or  blackifh-olive,  thority.     See  Council  and  Convocation. 

thickly  fprinkled  on  all  parts,  except  on  the  appendages.  Synods,  Frovmcialt  in  the  Gomemmtnt  of  the  Church  of 

with  fmall  round  whitim  fpecks,  and  accompanied  by  a  ScoiidrtJ^  are  compofed  of  feveral  adjacent  prefbyteries,  of 

kind  of  metallic  glofs  on  the  abdomen  ;  the  fins  are  (oft,  which  there  are  fifteen  in  all.     The  members  are  a  mivifter 

tender,  and  tranfparent.     This  curious  fpecies  is  a  native  and  a  ruling  elder  out  of  each  parifh.     Thefe  fynods  meet 

of  the  Indian  feas.  twice  a  year,  and  chufe  a  moderator,  who  is  their. prolocutor* 

SYNGNOME,  Iwfw^n,  in  Rhetoric,  the  fame  with  con-  The  ads  of  the  fynods  are  fubiea  to  the  review  of  the  ge- 

ceflSon.  neral  aflembly,  which  is  the  dernier  refort  of  the  kirk  of 

SYNGRAPH.     See  Chirograph.  Scotland ;  and  confifts  of  commiffioners  from  prefbyteries, 

cvxiTTiroTo     t>r  J    r   r_             1  r         r    *           -i  royal  burffhs,  and  univeruties.     A  prelbytery  of  twelve  mi- 

SYNIZESIS,   bhndnefs  from  a  clofure  of  the  pupil.  ^^^„^  f/^^^  twominifters  and  one  ruling  elder;  a  piefcy- 

ovI^tIt^a  00  ^^*  ^«^  of  between  twelve  and  eighteen,  fends  three  and  one 

S  YNN  AS,  or  Synnadium  Marmor,  in  the  Writings  of  the  ruling  elder :  of  between  eighteen  and  twenty-four,  fends 

Jjnaentj,  tte  name  of  a  fpecies  of  marble  ufed  in  the  larger  four  and  two  ruhng  elders ;  of  twcfnty-four,  lends  five  and 

buildingre  of  the  Romans.     It  is  by  fome  confounded  with  two  elders ;  every  royal  burgh  fends  one  elder,  and  Edih- 

the  docunenum  marmor,  with  which  the  temple  of  Jupi-  burgh  two  5  every  univerfity  lends  one  commiffioner,  ufually 

ter,  ercfted  by  Adnan,  was  buUt ;  but  this  is  erroneous,  a  mmifter.     The  general  allembly  meetsonce  a  year,  in  the 

fince  that  elegant  marble  was  always  charaderifed  as  per-  month  of  May,  and  is  opened  and  adjourned  by  the  king's 

feaiy  white,  without  blenaiih  ;  and  this  was  always  fpotted  royal  commiffion  appointed  for  that  purpofe. 

and  clouded  with  black,  infomuch  that  fome  wnters  have  SYNOD ALS,  or  Synodies,  vvere  pecuniary  rents  (com- 

caUed  it  by  an  epithet  expreffing  thofe  variegaUons,  macuiofa  monly  of  two  fhillings),  paid  to  the  bifhop  or  archdeacon, 

fy^'^^*  at  the  time  of  their  Eafter  vifitation,  by  every  parifh  prieft. 

SYNNEUROSIS,  in  Anatomy^  the  connexion  of  parts  They  were  thus  called,  becaufe  ufually  paid  in  fynods ; 

by  means  Cil  tendons.  becaufe,  anciently,  bifhops  ufed  to  vifit  and  hold  their  dio- 

SYNOCHA,  in  MeduHne,  exprefTes  that  kind  of  fever  cefan  fynods  at  once. — For  the  fame  reafon,  they  are  fome* 

which  is  attended  with  high  excitement  and  a  general  in-  times  alfo  denominated  j^noJls/jfrtf;  but,  more  ufually,  ^ro» 

flammatory  ftate  of  the  fvftem ;  and  is  more  particularly  curations, 

ufed  in  oppofition  to  typbust  in  which  an  oppofite  ftate.  In  all  probability,  this  payment  is  the  fame  with  that 

or  one  of  diminifhed  adion,  predominates.  which  was  anciently  called  ^*  Cathedraticum,''  as  paid  by 

An  account  of  the  hiftory  and  treatment  of  fynocha  is  the  parochial  clergy,  in  honour  of  the  epifcopal  chair,  and 

included  under  that  of  Fever,  which  fee.  in  token  of  obedience  and  fubjeAion  to  it.   Thus  it  ftands  in 

SYNOCHUS  is  a  term  applied  to  thofe  cafes  of  fever,  the  body  of  the  canon  law :  "  No  bifliop  (hall  demand  any 

in  which  a  complication  of  the  charaders  of  fynochus  and  thing  of  the  churches  but  the  honour  of  the  cafhedraticum, 

typhus  takes  place  ;  thofe  of  the  former  prevailing  in  the  that  is  two  (hillings,"  at  the  moft,  fays  the  glofs,  for  fome- 

^Arly  ftages,  and  thofe  of  the  latter  in  the  fubfequent  pro-  tiroes  lefs  is  given.     Synodals  are  due  of  common  right  to 

grels  of  the  dileafe.     See  Fever.  the  biihop  only  ;  fo  that  if  they  be  claimed  or  denunded 

SYNOD,  formed  from  otiw^of,  conventioth  affemhly,  com-  by  the  archdeacon,  or  dean  and  chapter,  or  any  other  per- 
pounded  of  ^v*,  wth,  and  <4o^,  v/^,  way,  in  Agronomy,  a  fon  or  perfons,  it  muft  be  upon  the  foot  of  compoficion  or 
coniundion,  or  concourfe,  of  two  or  more  ftars  or  planets,  prefcription  ;  and  if  they  be  denied  when  due,  they  are  re- 
in the  fame  optical  place  of  the  heavens.,      »  coverable  in  the  fpiritaal  court.  Gibfon. 

Synod,  SynoJw,  in  Church  Hiftory,  a  council,  or  a  meet-  Conftitutions  madt^  in  the  prbvincial  or  diocefan  fynods, 

inff  or  aflembly  of  ecclefiaftics,  to  confult  on  matters  of  were  fometimet*  c2l\cd  fynodalt,  which  virere  required  in  many 

reujrion.  ^^ifes  to  be  published  in  the  parifh  churches. 

Of  thefe  there  are  four  kinds ;  vt%,  SYNOOAiis  Tefiet  was  an  appellation  anciently  given  to 
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the  urban  and  niral  deiiins ;  from  their  mfanmng  againfty 
and  attefting,  the  diforders  of  the  clergy  and  people  in  the 
epifcopml  fynod. 

When  thefe  ftmk  in  their  anthorityi  in  their  ftead  rofe 
another  fort  of  fynodal  witnefTes,  who  were  a  kind  of  im- 
pannelled  jury,  confifting  of  a  pricft,  and  two  or  three  lay- 
men, for  every  parifh ;  though,  at  length,  two  for  every 
diocefe  were  annually  chofen ;  till,  at  laft,  the  office  came 
to  be  devolved  on  the  churchwardens. 

Some  think  our  queilmen,  who  are  afliftants  to  the 
diurchwardens,  were  cdXicdJl^/men,  €[ujSi  JynoJfmm.  See 
SwtS'Meiif  and  QvEsr-Msn. 

Sykodale  Inflrumentum%  a  folemn  oath,  or  engagement, 
that  thefe  fynodical  witneffes  took  :  as  our  churchwardens 
now  are  fworn  to  make  juft  prefentments. 

SYNODENDRON,  in  Entomology,  a  genua  of  infeds 
of  the  order  Coleoptera.  The  generic  charader  is  as  fol- 
lows :  Antennz  clavate,  the  club  lamellate ;  thorax  gib- 
bous, muricate  ot;  unequal ;  lip  filiform,  homy,  palpigerous 
at  the  tip.     There  are  four 

Species. 

*  Cylindricalow.  Thorax  truncate  before,  five-toothed ; 
head  with  an  ere6^  horn«  It  is  found  in  this  country  and 
other  parts  of  Europe.     The  female  is  unarmed. 

MuRiCATUM.  Thorax  muricate,  gibbous;  (hells  two- 
fpined  before  the  tip.  It  inhabits  Europe  and  America,  in 
wood.  The  ihells  are  dull  teftaceous,  retufe  behind,  with 
a'  long  hooked  tooth  at  the  future,  and  another  lefier  one  at 
the  margin ;  the  antennae  are  teftaceous. 

Cap  ACINUS.  Shells  entire,  black ;  thorax  rough  before. 
It  inhabits  Coromandel.  The  tliorax  has  numerous  raifed 
denticles  before  ;  the  (hells  are  naked,  retufe  at  the  iip. 

DoMiNiCANUM .  Smooth,  black,  dufky  \  (hells  ftriate ; 
legs  pitchy.  It  inhabits  South  America,  and  is  a  very  fmall 
infea.  The  head^is  black,  bent  under  the  thorax;  the 
thorax  is  prominent  before ;  (hells  entire,  ftriate. 

SYNODICAL,  lw>iiKo<:j  fomething  belonging  to  a 
fynod. 

Synodical  Eftfiles,  are  circular  letters  written  by  fynods 
to  the  abfent  prelates  and  churches ;  or  even  thofe  general 
ones  direded  to  aU  the  faithful,  to  inform  them  of  what  had 
paiTed  in  the  fynod. 

In  the  coUeoion  of  councils  are  abundance  of  thefe  fy- 
nodical  epiftles. 

'  Synodical  Month  is  the  period  or  interval  of  time, 
in  which  the  moon,  departing  from  the  fun  at  a  fynod,  or 
conjundion,  returns  to  him  again. 

&epler  found  the  quantity  of  the  mean  fynodical  month, 
twenty*nine  days,  twelve  hours,  forty-four  minutes,  three 
feconds,  eleven  thirds. 

This  period  is  alfo  called  a  lunation ;  becaufe,  in  the 
courfe  of  it,  the  moon  puts  on  all  her  phafes,  or  ap- 
pearances. 

SYNODIES.    See  Synodals. 

SYNODON,  or  Cynodon,  in  Ichtiyoiogy,  a  name  griven 
by  feveral  authors  to  a  fi(h  caught  in  the  Mediterranean,  and 
more  commonly  known  by  the  name  of  dtntex.  It  is  a 
fpecies  offitarui  in  the  Linnzan  fyftem. 

SYNODONTIDES,  in  Natural  Hinory,  the  name  of  a 
ftone  defcribed  by  the  ancients,  and  faid  to  be  taken  out  of 
the  head  of  the  fi(h,  called  by  rhtmfynodotaeSf  the  dentex  of 
the  modems. 

SYNODS-MEN,  Teftes  Syn^daks.  See  Synodales,  and 
Sides- Afpfi.  ^ 

$YNO£CIA,  IvMftiua,  in  Antiquity ,  a  feaft  celebrated 
at  Atbeatt  in  memory  of  Thefeus's  bating  united  all  the 
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petty  esmmanities  of  Attica  into  one  fingle  eommoniKakh, 

the  feat  of  which  was  Athens ;  where  all  the  a(rembBeinK 

to  be  held. 

•  The  ieaft  was  dedicated  to  Minerva ;  and,  accordm?  to 

the  fcholiaft  of  Thucydides,  it  was  held  in  the  month  Me. 

tagitnton. 

SYNONYMOUS,  SYNOfNYWus,  is  applied  to  a  worf 
or  term  that  has  the  fame  import,  or  (ignificatioQ,  m\ 
another.  Accordingly,  fynonymous  words  agrte  in  npidt* 
ing  one  principal  idea ;  but  generally,  if  not  always,  they 
exprefs  it  with  fome  diverfity  in  the  circumftan^.  They 
are  varied  by  fome  'neceffary  idea  which'  every  word  mtro- 
duces,  and  which  forms  the  diftinftion  between  theo. 
Hardly  in  any  langruage  are  there  two  words  that  contef 
precifely  the  fame  idea.  A  perfon  thoroughly  coDferiint 
m  the  propriety  of  the  language,  will  always  be  able  to  oh- 
ferve  fomething  that  diftingui(hes  them,  in  the  Latin  ho- 
guage,  no  two  words  feem  to  be  more  decidedly  fynoDymooi 
than  amare  and  diRgere  ;  and  yet  Cicero,  in  his  Epiftles,  hai 
marked  a  very  obvious  diftin£tion  between  them.  <*  Qnd 
ergo  tibi  commendam  eum  quem  tu  ipfe  diligis  \  fed  tamn 
ut  fcires  eum  non  a  me  dihgi  folum,  verum  etiam  amsi 
ob  eam  rem  tibi  haec  fcribo.'*  Thus  alfo  tutus  and  jSaw, 
apparently  fynonymous  and  liable  to  be  confounded  as  fodi, 
have  never thelefs  a  different  meaning ;  tuhu  fignifyingootif 
danger,  and  fecurus  free  from  iht  dread  of  it.  Seoea 
(Epift.  97.)  has  marked  the  difference,  «<  Tuufceleraeie 
poiiunt,  lecura  non  poflunt.''  In  our  own  language,  nsf 
inftances  occur  in  which  there  is  a  difference  of  meadiig 
among  words  reputed  fynonymous. 

Dr.  Blair  has  pointed  out  many  of  thefe.  We  (hall  fdeft 
a  few :  e.g.  aufierity,  relating  to  the  manner  of  hybg;^ 
veritjf  to  that  of  thinking ;  rigour f  to  that  of  punifhing.  To 
the  hr(i  is  oppofed  effeminacy,  to  the  fecond,  relaxitioo,to 
the  third,  clemency.  Cu/iom  refpedks  the  adion,  Mtftk 
afior :  by  cuftom,  we  mean  the  frequent  repetition  of  tk 
fame  ad ;  by  habit,  the  effed  which  that  repetition  prodoces 
on  the  mind  or  body.  Priik  makes  us  efteem  ourfdnsr 
vanity  makes  us  defire  the  efteem  of  others :  fo  that  it  a 
juil  to  fay  with  dean  Swift,  that  a  man  is  too  proud  to  be 
vain.  Haughtinefi  is  founded  on  the  high  opinion  we  hive 
of  ourfelves ;  di/dain  on  the  low  opinion  we  have  of  othq^ 
We  invent  things  that  are  new ;  we  difco'oer  what  wasbefoR 
hidden ;  e>  g.  Galileo  invented  the  telefcope  ;  Harvey  di^ 
covered  the  circulation  of  the  blood.  A  d^jiadty  embanafe 
us ;  an  obfiack  flops  us  ;  we  remove  the  one  and  furmooot 
tho  other.  Wifdom  leads  us  to  (peak  and  aft  what  isoot 
proper ;  prudence  prevents  our  fpeakinjr  or  afting  iop'^ 
perly.  A  wife  man  employs  the  moft  proper  meini  fff 
fttccefs ;  a  prudent  man,  the  fafeft  means  for  not  bdog 
brought  into  danger.  See  other  inftances  in  Blair's  Lec- 
tures, vol.  i» 

Some  fevere  critics  condemn  all  ufe  of  fynonymonstoiBi 
in  the  fame  period ;  but  this  is  to  condemn  all  antiqvi^' 
fo  far  is  the  ufe  of  them  from  being  vicious,  that  it  is  n^ 

?[uently  neceffary ;  as  fynonymas  contribute  both  .to  tk 
orce  and  cleamefs  of  the  expreffion.  If  the  firft  ^ 
fketch  out  the  refemblance  of  the  thing  it  reprcfentSf  ik 
fynonym  tliat  follows  is,  as  it  were,  .a  lecond  touch  of  tli^ 
pencil,  and  finifhes  the  image. 

Indeed  they  muft  be  ufed  with  great  difcrction  a»J 
economy.  The  flyle  muft  be  raifed  and  briehteoed,  v^ 
ftuffed  or  loaded,  with  fynonymous  terms.  Tliey  uni  ^ 
ufed  as  ornaments,  and  to  render  the  expreffion  the  ao>^ 
forcible,  without  making  a  (how  of  the  riches  of  thoDi  * 
heaping  fynonymas  on  fynonymat. 

But  though  fynonymous  words  in  feme  cafes  auy  be 
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laudable,  fyttODymoiis  phrafes  are  iaexcufabk:  the  reafon 
it,  that  two  fynonymous  phtafes  keep  the  mind  at  reft,  and 
let  it  flag  and  languifh. 

The  perplexity  io  the  wrkiagft  of  the  aticientSy  arifing 
from  the  ufe  of  fynonymousy  as  well  as  homonymous  terms, 
is  very  great,  when  they  ufe  the  fame  word  as  the  name  of 
two  different  things.  The  whole  value  of  the  accounts  tfaej 
have  left  us  is  loit,  by  our  not  being  able  to  diilinguifli  which 
of  the  two  they  mean. 

The  great  fource  of  this  confufion  has  been  in  the  love 
of  fecrets  in  medicine,  which  prevailed  as  ftrongly  among 
the  ancients  as  it  does  among  the  modems.  In  order  to 
conceal  the  remedies  they  ufed,  they  often  gave  them  new 
names,  and  often  (which  was  worfe)  ufed  for  them  the 
names  of  other  things. 

Thus,  they  called  the  pine-tree  iteCf  the  uoiverfally  re- 
ceived name  of  the  willow,  and  fo  in  many  other  inlUnces ; 
from  which  .we  have,  at  this  time,  the  feme  word  in  ufe  in 
different  authors,  as  the  name  of  different  things. 

Galen  g^ves  a  prefcription  for  baldnefs,  in  which  almoft 
all  the  ingredients  are  called  by  names  wholly  different  from 
thofe  that  the  reft  of  the  world  knew  them  by  at  that  time, 
and  by  that  means  pafled  upon  the  vulnr  for  new-diiicovered 
medicines.  The  bay-tree  is  diere  caUed  ladenis ;  the  bear^ 
amotfbon  hrevosy  from  the  ftory  of  its  young  cubs  being 
ihapelefs  till  licked  into  form  by  the  mother  bear :  the  la- 
danum,  or  labdanum,  is  called  apotragopogtm^  becaufe  of 
being  gathered  from  the  beards  of  goats  ;  and  the  adarce  is 
called  fertcalamkuf  from  its  being  round  concreted  about  a 
feed. 

The  compofition  of  Philo,  cdlled  cboltee^  ffiven  in  *the 
fame  author,  is  thus  given  in  the  enigmatical  manner  by 
the  fame  means.  The  more  learned  and  ingenuous  people 
of  thefe  ages  detefted  this  ifle  pra6lice,  and  gave  all  things 
their  common  names ;  but  as  the  abfu^dities  of  one  man 
will  generally  find  follower's  in  others  of  the  fame  ftamp^ 
though  the  phyficians  difcarded  the  pra6lfce,  the  fucceeding 
race  of  cheonifts,  famous  for  their  love  of  feccets,  continued 
and  improved  it  to  fo  great  a  degree,  that  were  their  writ- 
ings of  any  value,  it  would  be  wholly  impoflible,  in  many 
of  them,  ever  to  arrive  at  the  author's  meaning. 

The  Arabian  writers  have  fallen  more  into  the  trfe  of  fy- 
nonyms,  and  that  in  a  more  erroneous  manner,  than  any 
other  authors. 

8YNONYMISTS,  among  the  Botanical  Writers,  fuch 
as  have  employed  their  care  in  colleAing  the  different 
aames,  or fynonyma,  ufed  by  different  authors,  and  reducing 
them  to  one  another. 

SYNONYMY,  Synonymia,  formed  from  av^,  withf 
and  oyo/ua,  namCf  in  Rhetoric,  a  figure  by  which  fynonyms,  or 
fynonymous  terms,  that  is,  various  words  of  the  fame^  or 
nearly  fimilar  fignification,  are  made  ufe  of,  to  amplify  the 
4ifcourfe. 

Such  is  that  pafTage  in  Cicero,  jihnt,  eva/it,  egu^ty  erupit. 
He  went  off,  he  efcaped,  he  rah  away,  &c. 

This  figure  fometimes  adds  force  to  an  expreflion  by  en- 
livening the  idea ;  and  it  often  promotes  the  harmony  and 
)ttft  cadence  of  a  fentence,  which  otherwJfe  would  drop  too 
foon,  and  difappoint  the  ear. 

SYNOVIA,  in  Ancttomy,  the  fluid  fecreted  intb  the  ca- 
vities of  joints,  for  the  purpofe  of  lubricating  them.     See 
Membrans,  Synovial,  and  Synovial  Giandxmd  Membrane. 
SYNSKAR,  in  Geography,  a  fmall  idand  on  the  W. 
fide  of  the  gulf  of  Bothnia*     Ni  ht,  6oP  59'.    E.  long. 

SYNTAGMA,  2vrmy^«,  the  difpofing,  orpladng,  of 
things  io  an  orderly  manner. 


SYNTAX,  JSiMTo^ftf,  in  Grmnrnar^  €ub  caoftrafiioiif  or 
conaexion,  of  the  words  of  a  language  into  Centenota  or 
phrafiefl.    See  Skntsnck. 

F.  Bufier  more  aoquratcly  defines  fyntax,  the  mauiier  of 
conlira6tiDg  one  word  with  another,  with  regard  to  the 
different  terminations  of  them,  prefcribed  by  the  ruin  •£ 
grammar. 

Some  authors,  as  M.  Vaulegas,  &c.  confound  fyntax  with 
ftyle  ;  but  there  is  a  real  difference. 

The  office  of  fyntax  is,  to  oonfider  the  natural  fuitable- 
nefs  of  words  with  refpeft  to  one  another  ;  in  order  to  make 
them  agree  in  jgender,  »iimber,  perfon,  mood,  4cc. 

To  ofiiend  in  any  of  thefe  points,  is  called  to  offend 
againil  fyntax :  and  fuch  kind  of  of&nce,  whea  groia,  ia 
called  \Mmfm ;  and  wtien  more  (light,  a  iarharifwu 

The  kveral  parts  'Of  fpeech  are,  with  regard  to  language, 
what  materials  are  with  regard  to  a  building.  How  weH 
prepared  foever  they  xsaej  be,  they  will  clever  make  a  faoufCf 
unlefs  they  be  placed  conformably  to  the  rules  of  arehttec- 
tiare.  It  is,  properly,  the  fyntax  that  g^es  the  ibrm  to 
languaffe ;  ana  it  is  that  on  widch  tarns  the  mofk  efientiA 
part  ofgrammar. 

There  are  two  kinds  of  fyntax .;  the  one  of  concord^  in 
which  the  words  are  to  agree  in  gender,  number,  cafe,  and 
perfon  :  the  other  of  regtmm,  or  groemment;  in  which 
oixt  word  governs  another,  and  occaftona  ibrae  variatioa 
in  them.  rSeeCoNftoiua  and  Reghmsit.  )  The  moft  coawre* 
heofive  rule  of  fyntax  is  that  which  we  have  numbered  20 
under  Regimen.  It  will  apply  to  many  forms  of  fentenoee» 
which  'none  of  the  other  rwes  can  be  brought  to  bear  upon ; 
and  it  is  csAeuAated  to  prove  the  propriety  or  impro* 
priety  of  many  modes  of  exprefion,  which  other  rales,  lefa 
general,  cannot  at  all,  or  at  ieaft  cannot  fo  readily,  deter* 
mine.  See  this  rule  exemplified  ia  a  great  variety  of  ap« 
propriate  cafes,  in  Murray's  Grammar,  vols.  i.  and  ii. 

SYNT£NOSIS,  a  word  ufed  by  anatomifts  to  exprefa 
an  artietilatioii  of  the  bones  when  they  ave  coaneded,  as  the 
ofia  fefamoidea  of  the  toes,  only  by  a  tendon. 

SYNTERICE,  denotes  t^at  branch  of  medicine  wUoh 
is  concerned  in  preserving  of  hesAtfa. 

SYNTEKIo,  Zvmific,  in  MetTwini,  an  attenaatioo,  or 
cdlliquation,  of  the  folids  of  the  body  ;  fuch  as  frequentW 
happens  in  atrophies,  inflammations  of  the  bowels,  col- 
liquative fevers,  he.  in  which  a  fxttj  and  uliginous  matter 
is  voided  with  the  excrementa  by  nooL     See  Colliqua-^ 

TION. 

SYNTHENA,  a  term  ufed  by  Paraoelfiis  to  expr^fs  an 
apopledic  or  epileptic  diforder,  attended  with  violent 
griping  pains  in  the  bowels.     This  is  generally  mortal. 

SYNTHERISMA,  in  Botany,  fo  named  by  Mr.  Walter^ 
in  his  Fiora  Carolimana,  p.  76,  from  vwQt^u,  to  make  a  crop^ 
or  barvejl,  ofUfelfi  in  alluiion  to  its  abundant  produce,  ai 
well  as  its  popular  name  of  Crop-grafs.  This  fuppofed 
genus,  however,  is  the  identical  Digiiaria  of  Haller,  under 
which  appellation  it  itands  sn  Purfli's  ^arii  Ammrice  Sep* 
tintrionahs.  We  have  followed  Linnnus  in  confidering  it 
as  a  fe^on  of  the  genus  Pavioum.     See  that  article. 

SYNTHESIS,  Zvv6d0-k,  formed  from  (rvv,  with,  and 
df^(,  pofiAo,  compa/iHon,  or  the  putting  of  feveral  things  toge« 
ther :  as  in  making  a  compound  medicine  of  feveral  fimple 
ingredients,  i&c.     See  Composition. 

Sykthbsis,  in  Logic,  denotes  a  branch  of  method,  op* 
poiite  to  analyfis. 

In  the  fynthefis,  or  fynthetic  method,  we  puifue  the 
truth  by  reafons  drawn  n-om' principles  before  eftabliflied 
or  aifumed,  and  propofitions  formerly  proved ;  thus  pro- 
ceeding by  a  regular  chaiof  tSX  we  come  to  the  conclufion. 
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Such  it  the  metliod  in  Euclid's  <'  Elementi/'  and  moft 
demon  ftrationi  of  the  ancient  mathematiciansy  which  proceed 
from  definitions  and  axioms^  to  prove  propofitions,  5cc.  and 
fit>m  thofe  propofitions  proved*  to  prove  others. 

This  method  we  alfo  call  compofition*  in  oppofition  to 
analyfis  •r  refolution. 

Synthesis*  in  Grammar.     See  Syllepsis. 

Synthssis*  in  Swiery^  an  operation  by  which  divided 
parts  are  ^e-unif^d  ;  as  in  wounds*  fradures*  &c. 

SYNTHETIC,  or  Synthetical,  is  a  term  given  to 
that  part  of  chemiftry,  which,  after  the  analytical  che- 
miftry  hu  taken  bodies  to  pieces,  or  reduced  them  to 
their  principles,  can,  from  thefe  feparated  principles,  either 
lecompound  the  fame  body  again,  or,  from  the  mixtures  of 
the  principles  of  one  or  more  bodies  in  various  manners, 
form  a  large  fet  of  new  produ6kions,  which  would  have  been 
unknown  to  the  world  but  for  this  art :  fuch  produAions 
are  brandy,  foap,  glafs,  and  the  like. 

Synthetical  chemiftry,  taken  in  the  Arid  fenfe  for  the  re* 
compofition  of  bodies  from  their  own  principles,  is  rather 
6f  philofophical  than  of  ordinary  ufe.  This,  however,  is  not 
eafy,  except  in  a  few  cafes,  nor  are  we  to  imagine,  becaufe 
it  may  be  d«ne  in  fome,  that  nature  has  taken  this  way  to 
compofe  them ;  her  method  of  compofition  of  bodies  is  a 
new  fubjed,  and  worthy  a  diligent  inquiry.  Shaw's 
JLeuures,  p.  loo. 

Synthetic  Mahod.    See  Synthesis  and  Method. 

SYNTHETISMUS,  in  Surgery,  the  redudion  of  a  frac- 
tore.  * 

SYNTONO,  or  Durum,  is  the  epithet  hj  which  Arif- 
toxenus  expreffes  one  of  the  two  common  diatonic  genera 
of  which  the  tetrachord  is  divided  into  a  femi-tone  and  two 
equal  tones ;  whereas  in  the  mM  diatonic,  after  the  femi* 
tone,  the  firill  interval  is  three-fourths  of  a  tonCf  and  the 
fecond  two.    See  Genera  and  Tetrachord. 

Befides  the  fyntonic  genus  of  Ariftoxenus,  called' alfo 
Drntano-DiaiomcOi  Ptolemy  has  eftabliflied  another,  by  which 
he  divides  the  tetrachord  into  three  intervals :  the  firft  is  a 
ftmi-tone  major ;  the  fecond,  a  tone  major ;  and  the  third, 
a  tone  minor.  This  durum  diatonic,  or  fyntonic  of  Pto- 
lemyy  is  retained,  and  it  is  nearly  the  diatonic  of  Didymus, 
with  this  difference,  that  Didymus  places  the  tone  minor 
before  the  tone  major,  Ptolemy  the  reverfe. 

The  difference  between  thefe  two  fyntonic  genera  will 
be  feen  with  a  fingle  glance,  by  the  ratios  of  the  intervals  of 
which  both  the  tetrachords  are  compofcd. 

Syntono  of  Ariftoxenus,      ^  +  ^  4.  ^'^  =  >. 

Syntono  of  Ptolemy,  44  +   t   +  tV  =  •}• 

**  There  were  ftill  other  fyntonics,**  fays  Rouffeau,  «<  of 
fdur  different  kinds,  fuch  as  the  ancient,  the  reformed,  the 
tempered,  and  the  equal;  but  it  would  be  wafting  our 
time,  and  abufing  the  patience  of  the  reader,  to  drag  him 
through  all  thefe  divifioos.'' 

SYNTONO-Zrjri^aii,  in  Greei  Muficf  the  name  of  one  of  the 
ancient  modes.  Plato  fays,  that  the  mixo-lydian  mode  and 
the  fyntono-lydian,  are  plaintive,  and  proper  to  excite  tears. 

Ariftides  Quintilianus  gives  a  lift,  in  his  firft  book,  of 
the  different  Greek  modes,  which  vre  muft  not  confound 
with  the  ecdefiaftical  tones  that  bear  the  fame  name,  and 
which  have  been  mentioned  under  the  article  Mode,  in 
compliance  with  the  prance  of  modem  writers,  which 
Glareaiius  introduced  very  improperly.  The  modes  con- 
fifted  of  different  ways  of  varying  the  order  of  the  intervals. 
The  tones  differed,  as  at  prefent,  in  the  fundamental  founds. 
It  is  in  the  firft  fenfe  that  we  muft  underftand  the  fyntono- 
lydiaa  mtod^  mentioned  by  PlaV>f  and  of  which  wc  are 


unable  to  give  any  explanation.     See  ProLxifv,  ud  Tm* 

FERAMBNT. 

SYNTONUM  DiATONUM.     See  Genus. 

SYNTROPHIC,  formed  of  trw,  and  Tf«^,  /  im^^ 
an  epithet  ufed  to  certain  difeafes,  which  grow  up  with  the 
patient.  Of  this  kind  is  the  epilepfy,  which  often  firft 
feizes  the  perfon  in  infancy,  and  continues  growing  up  with 
hiAi,  and  increafing  in  ftrenprth  as  he  does. 

S YNULOTIC A,  medicines  for  healing  of  woondt. 

SYNUSIASTS,  Synusiastes,  £vvouauxr«i,  formed &00 
0VV,  wUhf  and  uo-m,  fyhjiance,  a  fed  of  heretics,  wLo  mno. 
tained  that  there  was  but  one  nature,  and  one  fisgle  fob- 
ftance,  in  Jefus  Chrift. 

The  Synufiafts  denied,  that  the  Word  affumed  abodyia 
the  womb  of  the  Virgin  ;  but  held,  that  part  of  the  dirint 
Word,  being  detached  firom  the  reft,  was  there  changed  into 
flefli  and  blood.  Thus  they  taught  that  Jefus  Chrift  «s 
confubftantial  to  the  Fathers  not  only  as  to  his  diTJoitfi 
but  even  as  to  his  humanity,  and  very  body. 

SYNYMENSIS,  a  wurd  ufed  by  fome  chirargicil 
writers  to  exprefs  a  conjun6iion  of  two  bones  by  mesDioC 
a  membrane,  as  the  bones  of  the  finciput  are  coonefbdto 
thofe  of  the  fore-head  in  voung  children. 

SYPHAR,  a  word  uled  by  fome  naturalifts  in  the&tt 
fenfe  as  exuviae,  to  exprefs  the  (kins  which  many  reptiia 
caft  off"  at  certain  times.  Thus  the  fnake,  the  water-oevtt 
and  all  the  caterpillar  tribe,  part  with  their  fkins  dum; 
the  time  they  remain  in  that  ftate. 

SYPHAX,  in  Bto^aphy,  king  of  Mafsefyiia,  on  the 
weftem  part  of  Numidia,  was  engaged  in  the  (ecood  Pnic 
war  on  the  part  of  the  Romans  againft  the  CarthagioiiBi^ 
when  he  was  defeated  by  Maffiniila,  and  obliged  to  retie 
into  Mauritania.  He  afterwards  made  a  treaty  with  ^ 
Carthaginians,  but  .a  conference  vrith  Scipio,  who  lad 
transferred  the  war  to  Africa,  induced  him  fecretly  to 
enter  into  a  negociation  with  that  coinmam}er«  Afdnibai, 
however,  by  means  of  his  beautiful  and  accomplilicd 
daughter,  brought  him  back  to  the  intereft  of  the  CuthiF 
ginians ;  and  an  union  with  her  was  the  price  of  a  orv 
alliance  with  Carthage.  As  foon  as  he  found  that  hii  nnt 
MaffinifTa  had  declared  for  the  Romans,  and  that  hii  vsAt 
tion  between  the  contending  powrers  was  of  no  avail,  he 
delayed  no  longer  to  aft  in  favour  of  the  Carthaginiaoti 
Encamping  his  army  apart  fhom  that  of  Afdnibal,  both  camp! 
were  in  the  night  lurprifed  and  burned  by  Scipio.  After* 
wards,  in  a  general  engagement,  the  united  Carthsgiaitt 
and  Numidian  armies  were  defeated  by  Scipio ;  and  Sypiiflt 
with  the  remnant  of  his  forces,  haftened  back  to  his  o«* 
country  ;  but  being  purfued  by  Laelius  and  Maffiniflai  kt 
together  with  his  fon  Vermina,  was  taken  prifoner.  MiK- 
nifla  then  made  a  captive  of  Sophonifta,  and  married  heff 
whi^  was  the  occaiion  of  a  tragedy.  Syphax  wasfeotto 
Rome ;  and  we  learn  from  PoTybius,  that  he  was  led  ii 
Scipio's  triumph,  and  died  a  few  days  afterwards  in  prifbi ; 
but  other  hiftorians  fay  that  he  was  removed  from  AJha^ 
firft  place  of  confinement,  to  Tibur,  where  he  died  of  gn^ 
before  the  return  of  Scipio  from  Africa.  Univ.  flit 
For  other  particulars,  fee  Carthaginians  and  Mass* 

NISSA. 

SYPHILIS.    See  Lues  Venerea. 

SYPHON.    See  Siphon. 

SYPOMBA,  in  Geograthy,  an  ifland  on  the  coaft  ^ 
Brafil,  in  South  America,  about  7  leagues  N.E*  ^  ^ 
John's  ifland,  and  N.W.  from  a  range  of  iflands  wUd 
form  the  great  bay  of  Peru. 

SYR,  or  ZuRy  a  town  of  Arabia  ;  184  miks  £*  ^ 
Amanzirifdin. 

SYW, 
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'  6¥RA9  'the  '  ^incient  Arfioir»  an  iflind  in  tlie  Grecian 
Ardupelagoi  whicby.thongh  moiflhtamousy  produces  wine» 
fiffSf  cottoDf  barley*  and  ufo  wbeat»  although  not  fo  plen- 
tmiHj  at  barley.  It  has  abnndanoe  of  poultry,  and  fine 
breeds  of  pigs.  This  ifland  hat  been  always  celebrated  for 
the  advantages  it  cnjoys»  in  the  excellence  of  its  port,  in 
its  falubrity»  and  in  its  fertility.  It  is  thus-  ext<uled  by 
Ijoner:— 

There  is  not  a  Turk  upon  the  ifland :  its  inhabitants  are  all 
Greekst  and  profefs  the  Catholic  religion.— Alfo,  a  town 
IB  this  ifland,  built  upon  the  fummit  of  a  lofty  hilly  fo  re* 
ynarkable  for  its  conical  fiorniy  that  it  may  be  compared  to 
a  vatt  fu^-loafy  covered  with  houfes.  At  the  bafe  of 
this  cone  is  the  quav,  where  are  feveral  warehoufes  for  fup- 
piyiag  veflels  with  the  produce  of  tKe  ifland,  which  is  prin- 
cipally wine.  Near  the  port  are  fome  ruins;  and  many 
ancient  marbles  are  (aid  to  remain  buried  behind  the  maga- 
zines* Syros  was  the  original  name  of  the  town,  as  well  as 
of  the  ifland ;  la  miles  S*  of  Andros.  N.  lat*  37^  27'.  E. 
lonjor.  24^  52'. 

Syra,  a  town  of  Japan,  in  the  ifland  of  Ximo ;  12  miles 
N.  of  Uxuma. 

SYRACUSE,  a  fea*port  tpwn  of  Sicily,  in  the  vaUcy  of 
Noto,  formerly  a  fuperb  city  and  flouriftiitfg  republic ;  but 
almoft  totally  deftroyed,  or  at  leaft  very  much  reduced  and 
dimtntfiied  in  extent  and  importance,  by  earthquakes,  wars, 
and  tyranny.  In  public  and  private  wealth,  maeniJBcence 
of  buUdings,  military  renown,  and  excellence  in  au  arts  and 
fciences,  Syracufe  occupies  a  very  diftingniflied,  aqd,  indeed, 
pre-eminent  rank  in  the  htftorical  record  of  ancient  nations  : 
it  was  the  molt  opulent,  and  the  moii  powerful  of  all  the 
Grecian  cities,  and  by  ks  own  ftrength  ai^ne,  it  was  able,- 
at  different  tinMs,  to  contend  againlt  all  the  power  of  Car- 
thage  and  of  Rome ;  and  it  is  faid  to  have  repulfed  fleets 
of  2000  fail,  and  armies  of  200,000  men  ;  and  to  have  con- 
tatned  within  its  own  walls,  .what  nq  city  ever  did  before 
or  fince,  fleets  and  armies  that  were  the  terror  of  the 
world.  The  great  names  recorded  in  its  annals  ftiU  coon 
tnand  our  veneration,  though  the  trophies  of  their  vifkories, 
and  the  monuoaents  of  their  flcill,  have  long  fince  been 
fwept  away  by  the  hand  of  time.  This  haughty  and  mag« 
nifi^eut  dty  is  now  reduced  even  below  tlw  confequenee 
oi  ike  nooft  infignificant  burgh. 

.  Syracufe  was  built,  according  to  Thucydides  and  Strabo, 
by  A^i^ty  one  of  the  Heraclidae,  who  brought  hither  a 
colony  of  Corinthians,  in  the  fecond  year  of  the  nth  Olym- 
piad ;  and  it  is  faid  to  have  borrowed  its  name  from  a 
ue^bbouring  marfli,  called  Syraco.  This  (lately  city  con- 
tained within  its  wails,  which  were  18  miles  in  compafs,  four 
very  coofiderahle  cities,  as.  Strabo  calls  them,  united  into 
ooe»  vi%.-  Acradina,  Tyche,  Neapolis,  and  the  ifland  of 
Ortygia. 

Acradina,  for  an  account  of  which,  fee  Achradina,  was 
fituated  on  the  fea-fide,  and  ieparated  from  Neapolis  and 
Tjrcbe  by  a  wall  of  an  extraordinary  thickoefs  and  height* 
The  fecood  ctty,  caHed  Tyche,  ttood  between  Acradina 
and  the  hill  Epipolae,  having  the  former  on  the  £.  and 
Neapolis  on  the  S.  .  The  chief  ornaments  of  this  divifion 
were  a^fpacious  and  beautiful  gymaafium,  whither  the  youth 
veforted  te  bpam  all  forts  of  exercifes ;  and  ievertl  temples, 
greatly  admired  for  their  ininiitablofbii6bire,efpecially  that 
of  Fortunes  by  the  Greeks  called  Tyche,  whence  this  divi« 
fiou  borrowed  its  name.  The  third  quarter,  called  the 
Ifland,. or  Ortygia,  was  joined  to  Acndina,  Tyche,  and 
^eapolis,  by  a  bridge.    The  moft  remarkable  bttfldin&rs  in 
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this  part  were  the  palace  of  Hiero,  which  afterwards  became 
the  habitation  of  the  Roman  praetors ;, and  two  magnificent 
temples,  the  one  dedicated  to  Diana,  and  the  other  to 
Mmerva,  the  two  tutelary  goddefies  of  SYracufe.  The 
temple  of  Minerva  has  been  converted' into  tne  cathed]*al  of 
the  city,  and  dedicated  to  the  Virgin.  The  laft  city  was 
called  Neapolis,  or  the  New  City,  becaufe  it  was*  built 
after  the  other  three.  The  chief  ornaments  of  this  city  were, 
a  fpacious*  amphitheatre  and  theatre,  and  two  temples  of 
wonderful  architedure,  confecrated  to  Ceres,  and  Libera  or 
Proferpine.  The  ftatue  of  Apollo  -Temnites,  which  was  ^ 
afterwards  carried  to  Rome,  is  celebrated  by  Tully  as  the 
moil  valuable  monument  in  Neapolis. .  Of  thefe  four  cities, 
Ortygia  alone  is  now  remaining;  it  is  about  two  miles 
round,  and^fuppofed  to  contain  14,000  inhabitants  ;  though 
there  are  fome  traces,  ftill  vifible,  of  the  ancient  SyracuTe, 
ta  the  ruins  of  the  porticos,  temples',  and  palaces.  The 
famous  fountain  of  Arethufa  rofe  in  this  ifland;  but  its 
fprinff  is  now  dried  up.  (See  Arethusa.)  Near  the 
city  ftood  a  hill,  called  Epipolae,  (fee  EprPOLA,]  exceed- 
ingly fteep,  and  of  very  dtmcult  accefs.  When  tne  Athe- 
nians befieged  Syracufe,  this  hill  was  nbt  inclofed  by  a  wall, 
as  in  after-ages,  but  defended  by  a  fort  callea  Labdalon. 
On  Epipolae  was  the  famous  prifon,  called  Latnmix,  which 
word  properly  (ignifies  a  «♦  quarry."  (See.  hATOUix,) 
Cicero  has  particularly  defcribed  this  dreadful  prifon,  which 
was  a  cave  1*25  paces  long,  and  20  feet  bnoad,  and  about 
100  feet  below  the  level  of  the  earthy  cut  out  of  the  rock  to 
an  almoft  incredible  depth.  It  was  the  work  of  Dionyfius 
the  tyraiit,  who  caufed  thofe  to  be  (hut  .up  in  it,  who  had 
the  misfortune  to  incur  his  difpleafurs.  It  now  forms  a 
noUe  fubterraneous  garden. 

Tlie  whole  city  was  environed  by  a  triple  wall,  fo  flanked 
with  towers  and  calUes,  at  proper  diiianoes,  that  it  was 
deemed  impregnable.  It  had  two  harbours,  at  a  fmali  dif* 
tance  horA  each  other,  being  only  feparated  by  the  ifland  ; 
vi%w  the  great  harbour,  and  the  fmall  one,  called  otherwife 
Laccus;  both  were  furrounded  by  flately  edifices.  The 
great  harbour  was  above  5000  paces  in  circumference; 
and  the  entrance  of.  it  500  paces  wide  ;  being  formed  on 
one  fide  by  a  point  of  the  ifland  Ortj'gia,  and  on  tlie  other 
by  the  little  ifland  and  Cape  Plemmyriilm,  which  was  de« 
fended  by  a  fort  of  the  fame  name.  This,  being  reckoned 
fix  miles  round,  and  lying  on  the  S.W.  fide  of  tpe  ifland  of 
Ortygia,  was  efteemed  one  of  the  belt  in  the  Mediterranean* 
Diodonis  fays  that  it  ran  almoii  into  the  heart  of  the  city, 
and  was  called  **  Marmoreo,"  becaufe  it  was  entirely  en* 
compafled  with  buildings  of  marble :  its  entrance  was 
ftrongly  fortified,  fo  that  the  Romans  could  never  penetrate 
into  It.  The  fmall  port  is  on  the  N.E.  of  Ortygia,  and  is 
faid  to  have  been  highly^  ornamented  by  marble  edifices, 
reared  by  Dionyfius  and  Agathocles.  Fazello  fiiys,  that 
there  ft  ill  temains  a  fubmarine  aqueduct,  that  runs  through 
the  middle  of  it,  which  was  intended  to  convey  the  water 
from  the  fountain  of  Arethufa  to  the  other  parts  of  the 
city.  Near  this  port  irfliewn  the  (pot  where  the  houfe  of 
Archimedes  ftood,  and  like  wife  (he  tower  from-  which  he  is 
faid  to  have  fet.fire  to  the  Roman  gallies  with  his  burnings* 
glaffes.  The  catacombs,  not  interior  to  thofe  of  Rome 
and  Naples,  and  in  the  fame  ft  vie,  the  ear,  of  Dionyfius,  a 
monument  of  the  ingenuity  and  ipagnificeoce,  no  lels  than  of 
the  cruelty  of  that  tyrant,  (fee  £ar  ^/'IJionysius,)  and  the 
remains  of  a  great  number  of  teoiples,  have  been  objeAs  of 
refearch  and  of  admiration  to  thofe  who  have  vifited  Svra- 
cufe.  Above  Acradina  was  a  third  port,  called  the  fcar- 
bour  of  Trogilus.  The  river  Anapis  ran  about  ope  mile  and 
a  half  diftant  from  the  City,  and  difcharged  itfelf  into  the 
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great  harbour.  Near  ^he  month  of  the  river,  ami  about 
500  paces  from  the  dty^  ftood  a  caftle,  called  Olympia* 
nom  the  temple  of  Jupiter  Olympius,  whidi  was  the  «bief 
ornament  of  the  place.  Thucydides,  in  bis  defcriptioo  of 
this  city.  (lib.  Ti.)».mentions  only  the  three  dififioaa  of  the 
Illandy  Acradina,  and  Tyche ;  fo  that  Neapolis  muft  have 
been  Mlded  after  his  time* 

Syracufe  underwent  fevers)  revolutions  before  it  was  taken 
by  the  Romans ;  but  was  always  one  of  the  moft  wealthy 
and  .powerful  cities  of  thofe  times  ;  for  Gelon,  who  made 
lumfelf  mafter  of  Srracufe  in  the  year  of  Rome  260^  and 
the  other  tyrants,  his  fucceflbrsi  were  become  equally  for-> 
midable  to  the  Greeks,  Africans,  and  Afiatics.  Dionyiius 
the  younger,  who  governed  this  citj,  kept  in  conftant  pay 
100,000  foot,  and  lOfOoo  horfe,  bendes  a  4eet  of  400  fail. 

The  principal  epochs  of  the  hiftory  o£  Syracufe  are  as 
follow ;  though  allowance  ihould  be  made  for  the  variations 
in  the  ftatements  of  different  chronologers» 
Yean  B.  C. 

•  736.  Syracufe  founded. 
497*  Hippocrates  governed. 
478.  Gelon  died. 

467.  Hiero  I.  died. 

466.  ^hrafybulus,  xi  months. 

[Sixty  years  of  liberty.}   . 

415.  Syracufe  befieged  by  the  Athenians. 
409.  War  affainft  t&  Carthaginians. 
3<5d«  DionyuuB  the  dder  died. 

*  387.  Dionyfius  the  younger  baniihed. 
.    354*  ibioo  died. 

355.  Calippus  hh  fon. 
•  354*  Hypparinu8,fonofDionyfiui« 
547.  Dionyiius  returns. 
333.  Timoleon  expelled  Dionyfius. 
289.  A^hocles  died. 
325.  Hiero  II.  died. 
214.  Hieronymus  his  fon  died.  ' 
212.  Marcellus  took  the  city. 

It  is  not  afcertained  what  kind  of  government  firft  pre- 
vailed in  the  city  of  Syracufe.  Athenaeus  and  Julian  men- 
tion  a  perfon  named  Polis,  who  reigned  there,  in  early  time, 
from  vmich  circumftance  fome  have  concluded,  that  the  city 
was  firft  governed  by  kings  ;  but  if  monarchy  was  firft  in- 
troduced, it  was  foon  changed  into  a  democracy.  A  con- 
fiderable  obfcurity  involves  the  hiftory  of  this  repubUc  for 
the  fpace  of  200  years  ;  and  therefore  we  muft  content  our^ 
fclves  with  felefting  a  few  particulars  from  the  records  that 
cpmmence  with  the  reign  of  Gelon,  when  Syracufe  firft 
made  a  confiderable  figure,  and  from  which  period  it  fur- 
niflied  many  great  and  memorable,  events  for  an  interval  of 
above  200  years.  During  this  time  it  exhibits  a  perpetual 
alternation  of  ilavery  under  tyrants,  and  liberty  under  a 
popular  government,  till  it  was  at  length  reduced  by  the 
Romans,  and  made  part  of  their  empire.  For  an  account 
of  Gelon,  and"  the  principal  tranfa6tions  of  his  reign,  fee 
Gelon.  He  was  fu<!ceeded  by  his  brother  Hiero  (fee 
his  biographical  article)  ;  and  Hiero,  by  his  brother 
Thrafybulus,  who  was  a  favage  and  bloody  tyrant,  and  was 
banifhed  about  the  year  466  B.  C.  Upon  hjs  expulfion  a 
popular  govemm^t  was  introduced  at  Syracufe,  and  it  was 
every  where  eftablHhed  and  maintained  till  the  reign  of 
Dionyfius  the  tyrant.  The  Syracufans,  thus  reftored  to 
their  former  libertjr,  convened  a  general  aflembly,  which 
unaniinoudy  decreed,  that  a  ftatue  ihould  be  ereded  to 
Jupiter,  the  deliverer,  of  the  fize  of  a  coleffus ;  and  that,  on 
the  anniverfary  of  the  happy  day  on  which  they  had  re- 


gained  their  Uheity*  felram.  gaoies  flionU  be  exhibited,  aid 
450  bulls  facrificed,  by  tray  of  thankfgriviag  to  the  ndi, 
and  all  the  people  enteitain»d  and  feaftedasa4ay.of|eMnl 
rejoicing.  It  was  alfo  decreed,  that  the  migilhaui,  k. 
cording  to  ancient  cuftonf  fhouM  be  chofen  fnm  mm 
the  chief  dtixens^  and  that  ^one  of  the  ftnmgert,  win  M 
beeq  made  denisens  by  Gelon*  fhonld  be  admitted  t»aByem. 
ployment  of  truft.  This  decree  incenfed  the  foitigin, 
and  was  the  oacafion  of  Dew  tumults  in  Syracufe.  After 
feveral  internal  coihmotions  and  conflids,  the  moft  import. 
ant  and  ioterefting  event  that  happened  to  Syncsfe  wn 
the  in  vafion  of  tbie  Athenians. .  Tlus  brought  on  a  war  botk 
by  land  and  fea«  which  was  profecuted  with  skernate  (ik* 
cefs  and  defeat,  and  with  great  ilaughter  on  hoth  (Ida; 
till  at  length,  after  a  conteft  of  about  three  yian,  it  tv- 
minated  m  favour   of  the   Syracufans.     See  Ca&tha* 

QINIANS* 

When  Hamilcar  gained  the  city  of  AfrigeDtio,  afttr 
a  iiege  of  eight  inonthsf  the  whole  illa^  of  Skirm 
ftruck  with  terror ;  and  many  of  the  inhabitaots  forubo^ 
their  native  cities*  fled  to  Sytmcufe,  where  they  vcretniid 
with  great  kindnefs*  and  the  chief  men  among  tfaw  ttdt 
free.  However,  many  of  thefe  refiagees  were  Agrigcsdus, 
and  they  filled  the  city  with  their  complaints  againft  k 
SynymUn  commanders,  as  if  jM^  ^^  betrayed  AgnsotBD 
into  the  enemy's  hands.  Thefe  accnfations  anUtt 
turbances  in  Syracufe,  which  gave  Dionyfius  a  hnmik 
opportunity  for  feizing  on.  the  fovereicrn  power,  aDdd^ 
priving  the  inhabitants  of  that  liberty  urtiiah  they  had  )a^ 
abufe^  and,  by  degrees,  turned  into  licentioufiiefi.  For 
the  principal  events  of  his  reign,,  and  thofe  of  his  ianwdait 
fuccefforsy  we  refer  to  the  articles  DiONvaioa  I.  aid  IL  a' 
Dion. 

When  Timol^n  had  fucoeeded  in  expelling  Diopji^ 
and  making  himfelf  mafter  of  Syracufe,  it  gained  ini 
Corinth  and  other  cities  of  Greece  a  population  amootsg 
to  above  10,000  perfons*  At  the  fame  thne,  greit  f^ 
titudes  of  people  from  Italy»  and  other  parts  of  Ski^) 
joined  Timoleon,  who  diftributed  lands  among  then  pA 
but  fold  th^  houfes,  and,  with  the  money  anfing  frantk 
faie,  eftabhfiied  a  fund  for  the  ftipport  of  the  pcMr  s' 
needy.  He  alfo,  upon  his  fettlement  at  Syracufe,  sppoiniei 
new  nsjigiftrates,  and  inliituted  fuch  laws  as  were  moft  piv- 
per  for  the  democracy.  Among  other  wife  iaftitutiofii)  k 
appointed  a  chief  majgriftrate,  whom  the  SyracufanscaMtk 
Amphipolus  of  Jupiter  Olympius ;  the  firft  who  fatmd 
this  name  and  office  being  Callimenns.  Henoe  amfe  tk 
cuftom  among  theSyracufans  of  computing  their  years  by  tk 
refpe6live  governments  of  thefe  magittrates,  which  csta 
continued  in  the  time  of  Diodorus  Siculus,  thstif,iBlk 
reign  of  Auguftus,  above  300  years  after  the  oAke  ^ 
Amphipolus  was  firft  introduced.  (SeeTiMOLBON.)  ff 
twenty  years  th^  Syracufans  enjoyed  the  beneficnl  fran 
of  Timoleon's  vi£lories  and  condud.  .At  length  a  flc* 
tyrant,  exceeding  all  bis  predecefFors  in  cmeky  «ndall(^ 
yices,  ftarted  up  among  them.  (  See  Agathoclks.)  Afur 
his  death,  Syracufe  underwent  many  revohitioDS,  tifl  t 
length  Hiero  II*  was  declared  king  by  the  unanimous  c«- 
fent  of  the  citizens,  and  foon  after  acluiowledgedasfa^iT 
all  their  allies.  (See  Hibro  II.)  Hiero  had  fonsed  1 
defign  of  aboUfhing  monarchy,  and  reftoring  the  Syracste 
to  their  ancient  form  .of  government,  but  was  diverted  free 
the  execution  of  his  purpofe.by  one  of  bis  daughters,  afid< 
her  inftigation  bequeathed  the  crown  to  his  mndfoe  His*' 
nymus,  whofe  vices  and  crueky  gave.toccanon  'to  the Sp 
cufans  very  much  to  regret  the  death  ti£  his  graadbkffi 
Befides  their  hatred,  which  he  incurred  by  1^  mifcoakA 
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lie  poTokcd  the  Romaoi  by  ba  coDtemptodiu  treatment  of 
their  ambaffadon.  The  Ronuuia  commeDced  boftilitksy  and 
Hieronymus  fell  a  lacrifice  to  a  coDfpiracj  among  ^li^  fub« 
jeds.  Marcellusy  who  commanded  the  Roman  army,  be- 
fieged  Syracufe  both  by  fea;  aud  land ;  and  though  it  was 
Tigorouily  defended  by  the  machinet  dF  Archimedeit  which 
made  great  havock  amonjgr  the  Romansy  it  was  after  a  three 
years'  iie^  taken  by  a[flault»  and  the  inhabitants  were 
treated  with  iiogulac  clemency  l^y  the  conqueror.  The 
couduft  of  Marcellus  eofured  the  lafting  gratitude  of  the 
Srracufans  to  him  and  to  his  pofterity.  (See'MARCBLLUs*) 
The  conqueft  of  Svacufe  was  foon  followed  b^.the  reduc* 
tion  of  the  whole  iuand.     See  Sicily* 

The  diocefe  of  Syracufe  is  faid  to  nroduce  above  forty' 
different  forts  of  wine ;  the  honey  of  the  hills  is  as  clear-  u 
amber»  and  of  a  moft  delicious  flavour :  vegetables  are  here 
admirable  in  their  kinds»  ef pecially  broa^li»  which  grows  to 
a  prodigious  fize.  The  dimate  is  iiugrubrly  mild,  fo  that 
it  IS  admirably  adapted  for  a  winter's  lefidence.  In  fummer 
the  marihea  at  the  head  of  the  port  exhale  vapours  that 
infe^  the  air»  and  endapger  the  lives  of  the  inhabitants.  A 
fingttlar  circumftance  is  mentioned  by  Brydone  with  refpeft 
to  the  climate»  derived  by  tradition  from  the  andentSi  but 
toe  traveller  does  not  vouch  for  the  truth  of  it ;  that  at  no 
ieafoo  the  fun  has  ever  been  mvifible  daring  a  whole  day  at 
Syracufe;  71  miles  S.  of  Me^na^  and  115  S.E.  of 
Palermo.     N.  ht.  55^ 5'.    £.  long,  ic^  14'. 

SYRAUyin  Gefjgraffyt  a  town  of  Saxony,  in  the  Vogt* 
land ;  4  miles  N.N.W.  of  Phuea. 

SYREt  a  town  of  Norway,  in  the  province  ef  Chrif- 
tianfaiid  ;  34  miles  N.W.  of  Cfariftianfand.— Alfo,  a  lake 
of  N«rway»  in  the  province  qf .  Chriftian£Rad ; .  to  miles 
N*N«W.-  of  Chrittianfand.-^Alfo,  a  river  of  Norway, 
which  cifes  near  the  mountain  Lang,  runs  through  the  vale 
of  Syre  into  the  lake  of  ILunde,  in  the  diocefe  of  Chriftian- 
land*  and  afterwards  diCcharges  itfelf  into  the  fea,  (hooting 
like  an  arrow  through  a  very  contraded  ftrait,  between 
rocks  s  ao  i|»iles  W.  of  Syre.* 

SYRENS,  SiUNSs,  in  Atuifmty.    See  Sibbn. 

SYRENUSSiE  Ivsulje,  in  jtmcinU  Gepgr^fby,  IJUs  ^ 
iU  Syrmii  iflands  of  the  Mediterranean,  £.  of  the  ifle  of 
Cq^rai*  and  S.  of  the  promontory  of  Minerva.  They  are 
thsce  rocks,  faid  to  be  inhabited  by  the  Syrens. 

SYRIA,  that  part  of  Afia  which,  bathed  by  the  Medi- 
terranean  on  the  W.,  had  to  the  N«  asount  Taurus,  to  the 
£•  the  Euphrates  and  a  fmall  portion  of  Arabia,  and  to 
the  S.  Judtt  or  Paleftine.  The  Orientals  ealled  it  Aram; 
which  fee.  The  name,  which  has  been  tranfmitted  to  us  bT 
the  Greeliyi,  is  a  corruption  or  abridgment  of  Affyria,  which 
was  firft  adopted  by  the  loaians,  who.  frequented  thefe 
coafta  after  the  Affynans  of  Nineveh  had  reduced  that  coun- 
try to  be  a  province  of  their  empire,  about  the  year  750  B.C 
By  tl|p  appellation  of  Syria  is  ordinarily  meant  the  kingdom 
of  Syria,  of  which,  fince  the  reign  of  the  Seleuddse,  An- 
tjoch  has  been  the  capitaL 

The  phyfical  geography  of  this  country  prefents.to  our 
notice  fome  remarkable  mountains  and  rivers.  Towards  th^ 
north  is  "part  of  a  chain  of  mountains  denominated  Taurus, 
which  it&lf  is  called  Amanus  mens,  inclining  *  from  the 
N.£*  to  the  S.W.  On  this  fide,  and  near  the  fea-coaft,  11 
the  ftrait  or  pailage  called  Pylat  Syrise.  Near  Antioch,  to 
the  S.^  is  a  chain  of  mountains,  which  feparates  the  courfe  of 
4be  Orontes  from  the  Mediterranean,  .and  forces  it  to  turn 
northwards  to  Antioch.  This  chain  bears  the  name  of  Li- 
banus.  Farther  N.  one  of  the  nx>untains  bore  the  name  of  La- 
fius.  The  fame  chain  \b  continued  tovrards  the  S.W.  as  far  as 
Tyre  on  the  lea-coafi.    Another  chain  lies  more  to  the  E.^ 
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and  bears  the  name  of  Anti-Libanus.  Amon|r  thefe  nioun*' 
tains  are  vallies,  and  particularly  that  which  is  watered  by 
tlie  Leontes,  and  called  Coslo-Sy ria.  By  thefe  chains.  Nature 
fieems  to  have  divided  this  country  into  Syria  and  Goelo* 
Syria ;  the  latter  including  a  fpace  pf  about.  %$  leagues  in 
one  direction,  and  35  in  another.     The  moft  conftderabfe 
river  of  Syria  is  the  Orontes,  now  oalled  EUAfi.     The 
Leontes  we  have  already  mentioned.     The  four  ancient 
kingdoms  comprehended  in  Syria,  and  diftinguiflied  by  the 
Orientalsi  were  thofe  which  had  for  their  capitals  Damaa, 
Zohab,  Hamath,  And  Gefliur.    After  the  death  of  Alex* 
ander,  Syria  v^as  divided  into  five  larg^provinces,  iws.  Co* 
masene,  tlie  Seleucide,  Cmlo^Syria,  Phoenicia,  and  Jndea. 
AcBiering  -partly  to  this  divifion,  Strabo  lays  that  Syria  com- 
prehended four  large  nations,  the  Hebrews  (or  Jews),  tke 
Idumieans,  the  Gazaeans,  and  the  AaotiotO.    The  parti- 
tions under  the  kiimof  Syria  gave  c^ccafioato  a  great  num- 
ber of  provinces.    Thofe  belonging  to  Syria  IVoper,  men- 
tioned by  Ptolemy,  are  the  Comagene,  Pieria,  Cyrrhcftica, 
the  Seleucide,  the  Caifiotide,  the  Chalybonitic,  the  Chaki- 
die,  the  Apam^ne,  the  Laodicea^  the  M^terrahean  Phoe. 
nicia,  Ceelo- Syria,  and  the  Pabnyrene.    By  a  change  which 
took  place  in  thefe  dirifions,  a  large  province,  .formed  to  the 
£.  by  the  Euphrates,  was  known  under  the  name  of  £|i^ 
phratenfis.    Comagene  was  the  moft  northern  part  of  Syria, 
extending  N«£«  between  mount  Amanus,  from  the  S.W.  to 
the  N.E.,  mount  Taurus  to  the  N.,  and  the  Snphrates  tot 
the  £.  and  S*    The  Enphratenfis  extended  along  the  Eu-^ 
phrates,  the  courfe  of  which  wis  here  from  N.W.  to  the 
S.E.     It  had  a  chain  of  mountains  to  the  W.     The  Pahuy- 
rene  was  the  eaftem  part  of  Syria,  lb  called  from  the  femoiis' 
city  of  Pj/«yr«,  which  fee.  Ccelo-Syria  formed  the  foothenr 
part  of  Syria,  between  the  Libagus  and  Anti-Libanus. 
Its  principal  towns  were  Pamafeus,  Abyla  Lyfania,  Soana, 
Paneas,  Heliopolis  or  Baalbek,  ice.     Phoenicia  of  Liba- 
nus  formed  a  part  of  Syria.     The  part  called  Lofdicene,  or 
Laodicene,  lay  towards  ^e  N*     Here  were  fituated  Laodi- 
cea  ad  Libanum  ;.to  the  £.  Emefa,  where  way  a  celebratM 
temple  of  the  fun ;  to  the  N.  Epiphania,  called  Hamah ;  to 
the  W.  Raphanec  or  Rafineh  t  to  the  S.,  between  the  moun- 
tains, Lybum ;  N-  of  Lybum,  and  W.  of  Raphanec^  Deme- 
trias  or  Akkar ;  N.E.'of  this  laft  place.  Cation ;  and  N.W* 
upon  the  Eleulhems,  or  Nahr^el-Kibbir,  Mariamme.    The 
Apamene  lay  to  the  N.  of  Laodicene,  and  was  travcrfcd 
by  the  Orontes  from  S.E.  to  N.W.;  bore  were  fituated  La- 
Twa  or  Shizar,  on  the  Orontes ;  Apamea  or  Famieh,  oa 
the  bank  of  a  lake  to  the  S.,  and  furrounded  by  a  kke ;  to 
the  N.E.  of  Apamea  were  Marra  and  Androna  ;  to  the  E. 
CapareK  and  Thekda.    The  Sekodde  comprehended  the 
towns  that  lay  on  the  fea-coaft ;  fuch  were  Marathus  or  Ma- 
rakia,  Balanea  or  Belaias,  Paltus,  Gabala  or  Gebikh,  and 
to  the  N. W.,*  on  a  feudl  promontory,  Laodioea  ad  asare,  op 
Ladikseh.    The  tongue  of  limd  which  advanced  to  the 
N.W.  was  called  Chmonefus,  having  at  its  extremity  Cape 
Ziaretf  and  upon  the  northern  coaft  a  feudl  ibrtrefs  called 
Heraclea,  or  Meintaburg ;  and  at  a  fmall  diftattce  towardj^ 
the  E.  a  fmall  place  cafied  Cathda.    At  a  fmall^  diftanoe 
towards  the  N.,  on  the  fea-coaft,  at  the  northern  extremity 
of  a  fmatl  peoiufvla,  was  Pofidium.     On  tfie  S.E.  was  the 
ifle  of  Melibisa.     The  fepond  part  of  thi^  divifion  compre- 
hended the  town  of  Seleucia,  named  Pieria,  from  the  adjoin* 
ing  mountain  Pierius,  which  formed  a  fmall  peninfula  to* 
wards  the  N.     At  the  extremity  of  this  coaft  was  the  rock 
denominated  Rofiicus  Scopulus,  and  upon  the  northern  coaft 
of  the  peninfula  was  the  town  of  Rhofas  ojr  Rofos.     W/of 
Rhofas,  and  at  the  mouth  of  the  Pyramus,  was  ^g« ;  and 
between  the  mountains  and  the  fea,  the  ftrait  called  Syrie 
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Pylae.  The  f  alf  bore  the  name  of  Ifl&cuft  Sinus,  from  the 
townof  Iffufl,  fituatcd  on  the  northern  cosd,  and  belongmg 
to  CUtcia.  On  the  eaftem  coaft  were  Myriandrus,  or  Alex- 
tndria,  'Alexandria-Cata-Ifibn,  and  Alexandria  towaft^s 
Ifliu,  or  Alexandretta.  In  the  midft  of  a  Talley,  near  a 
lake  N.E.  of  Antioch,  and  on  the  courfif  of  a  ri^er,  was  a 
town  called  Hteracome',  and  more  to  the  S.»  on  a  moantani> 
the  fortrefs  of  Gindorus ;  to  the  W.  was  Gephyra,  on  a 
fmall  river,  and  &,W,  Pagne  or  Bafrras.  At  a  iniall  dif- 
tance  to  the  S.  was  Antioch  on  the  Orontes ;  and  further  S. 
was  the  place  ealled  Daphne,  now  called  Beit-el->ma«  To- 
wards the  £.  was  Imma  or  Harem ;  and  in  afcending  along 
the  Orontes  was  a  fine  valley,  having  to  the  W.  mount  Ca« 
fips,  upon  which  was  a  temple,  in  which  were*fituated  Pla- 
taousor  Blatanus,  and  a  little  further  to  the  S.  Baccals  or 
Bakas,  fince  d^dkd  Seleuco-Belus  (Shagr),  which  took  its 
name  from  mouat  Behis,  which  almoft  mut  up  the  valley  on 
the  S. 

The  Cyrrkeftic  region  lay  to  the  £.  of  Antioch,  and 
was  watered  by  the  Ghalus  or  Koeic;  to  the  N.  were 
Deba  or  Ain-tab,  and '  Ciliza  or  Kills.  Here  were  alfo 
Chaonia,  Abarara,  on  the  N.E.,  to  the  S.£.  Regia '  or 
Sejour,  and  nearly  S«  of  Cyrrhus,  the.  fmall  town  of  Aza 
c^  Ezaz,  and  S.E.  Thura,  fmce  Arta!^  or  Iterib. 

South  of  Cyrrheftia,  and  N.  of  Chalcidice,  was  Cha- 
Ivbonitis,  fo  called  from  Chalybon  or  Bertea,^  now 
Aleppo.  ^.  was  Miafena,  E.  Bannis,  and  Thiltauri  in  the 
mountains.  Chalcidice  lay  to  the  S.,  and  joined  Apamene. 
It  took  its  name  from  Chalcis  (Kinefrin),-  fituatea  at  the 

5 lace  where  the  Chains  difchams  itfelf  mto  a  fmall  lake. 
!*o  the  £•  was. another  lake,  which,  from  the  faltnefs  of  its 
waters,  was  called  Lacus  Salfus,  and  on  the  bank  of  which, 
to-  the  N.E.,  was  Gabhala  or  Gebul,  and  S.W.  Thel- 
.meniffuB  or  Sermin.  Ccelo-Syria,  in'  its  moft  extenfive 
fisnfe,  comprehended  the  whole  country  which  was  fnbje^ 
^o  the  kings  of  Syria,  from  Seleucia  to  Arabia  and  Egypt. 
Syria'  of  j&amas  extended  to  the  £.,  along  the  Libanus, 
#id  liad  Damas  for  its  capital.  Syria  of  Emath  had 
Emath  on  the  Orontes  for  its '  capital.  Syria  of  the  two 
rivers,  or  Mefopotamia  of  Syria,  •  in  Hebrew  Aram  Naha- 
zaina,'  was  comprifed  between  the  Euphrates  and  the  Ti- 
|rris«  Syria  of  Maacha  extended  on  the  -fide  beyond  Jor- 
dan, and  was  given  to  Manafleh.  Faleftine  was  called 
Syria  when  it  was- fubjefb  to  the  kings  of  Syria.  Syria  of 
Rohole  wais  that  part  of  Syria  of  which  Rohole  was  the  ca- 
pital. This  town  was  at  the  northern  extremity  of  Palef- 
tine,  and  formed  for  fome  time  a  fmall  ftate.  Syria  of  Soba, 
called  alfo  Sobal,  conAituted  a  portion  of  Syria,  the  (itua- 
tion  and  extent  of  which  are  not  now  known.  Syria  of 
Tob  lay  in  the  vicinity  of  the  Libanus ;  but  its  plrecife 
limits  ate  not  afcertained.       * 

Syrht,  according  to  Ptolemy^s  arrangement,  was  bounded 
on  the  N.  by  Cihcia  and  p^rt  of  Cappadocia,  and  towards 
the  W.  by  the  Syrian  fea. 

The  government  of  Syria  was  for  along  time. monarchi- 
cal ;  but  fome  of  its  towns,  which  formed  feparate  ftates, 
were  republics.  With  regard  to  religion,  the  Synans  were 
idolaters.  The  central  place  of  their  worfhip  was  Hicropo- 
lis,  in  which  was  a  magnificent  temple,  and  near  the  temple 
a  lake,  that  was  reputed  facred.  .  In  this  temple  was  an 
oracle,  the  credit  of  which  the  priefts  ufed  every  method  to 
fupport.  The  priefts  wisn  diftribnted  into  various  clafles  ; 
and  among  them  were  thofe  who  were  denominated  Galli, 
and  who  voluntarily  renounced  thepbwer  of  tranfmitting 
the  fuccefiion  in  tlieir  own  families.  The  Synans  had  bloody 
facrifices.  Among  the  religious  ceremonies  of  the  Syrians, 
one  was  that  any  one  who  undertook  a  journey  to  Hieropolis 
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began  with  (having  hts  head  and  eye-brows. .  He  tm  lot 
allowed  to  bathe,  except  in  pold  water,  to  drink  any  licjoor. 
nor  tof  lie  on  ainy  but  a  hard  bed,  before  the  term  of  bis  ^ 
grimage  was  nni(hed.  When  the  pilgrims  arrived,  they 
were  maintained  at  the  public  expence,  and  lodged  vkh 
thofe  who  engaged  to  inftruift  them  in  the  facred  ritei  ad 
ceremonies.  All  the  pilgrims  were  marked.on  theneck  asd 
wrifts  ;  the  youth  confecrated  to  the  goddefs  tbe  firft.fhiiti 
of  their  beard  and  hair,  which  were  prefervedid  the  temple, 
in  a  vefiel  of  gold  or  filver,  on  which  was  infcribedtlieutt 
of  the  perfon  who  made  the  offering.  The  fight  of  a  dead 
perfon  rendered  a  perfon  unfit  to  ^nter  into  the  temple  damg 
the  whole  day. 

The  dynafties  of  Syria  may  be  diftribnted  into  two 
clafies ;  thofe  that  are*  made  known  |o  us  in  the  faocd 
writings,  or  in*  the  works  of  Jofephus,  acknowledged  by 
the  Orientals,  and  the  Seleucidan  kings,  fucceffors  oi  Akx« 
ander,  with  whom  we  are  m«de  accpiainted  by  Greek 
anthors. 

The  firft  dynafty  comprehends  the  kings  of  Zobah,  ir. 
Rehoboam,  Hadadezer,  and  Adracar  ;  the  kinn  of  Da- 
mas, vie.  Rezen,  Adad  I.  and  II.,  Hezion  or  Adad  III, 
Tabrimon  or  Adad  IV.,  Benhadad  I.  or  Adad  V.,  Benha. 
dad  II.  or  Adad  VI.,  Hazael  or  Adad  VII.,  Bcnb- 
dad  III.  or  AdadVIIL,  Adad  IX.,  and  RezinorRaK 
or  Adad  X.;  the- kings  of  Namath,  w«.  Toi  orToln,aad 
Joram  ;  the  kings  of  Gethnr,  vis.  Aminihud  aod  Ta|iD& 
The  fecond  dynafty  comprehends  the  fucccffion  of  AieuB' 
der's  fucceflbrs ;  viz.  Seleucus  Nicator,  Antiochw  Soier, 
Antiochus  Theos,  Seleucus  II.  or  Callinicus,  SeieocoiIIL 
or  Ceraunus,  Antiochus  III.  or  Megaa,  Selaicos  IV.  or 
Philopator,  Antiochus  IV.  or  Epiphanes,  Antiochas  V.  or 
Eupator,  Demetrius  Soter,  Alexander  Balas,  Demetiiaill. 
or  Nicator,  Antiochus,  fon  of  Qalas,  Diodotus  Ttypta 
Antiochus  VII.  or  Sidetes,  Demetrius  Nicator,  Alei- 
ander  Zebina,  Seleucus  V.,"  Antiochus  VIII.  or  G«y^ 
Antiochus  IX.  or  Cyzicenus,  Seleucus  VI.,  fon  of  Ct^ 
pus,  Antiochus  X.,  fon  of  Cyzicenus^  Aaaiochjis  XL 
Philip,  Demetrius  III.,.  Antiochus  XII.,  TigKane?,  At- 
tiochus  XII.,  Tignanes,  fubjed  to  the  Romans,  mdintk 
year  63  B.C.  Syria  became  a  Roman  province.  See  dj 
feveral  biographical  articles  for  a  further  acconnt  of  fflflf 
of  thefe  kings,  and  more  efpecially  of  the  Seleacidz. 

Syria,  in  Geografh^  called  by  the  Arabians  Ear*^ 
Stamy  a  province  or  Afiatic  Turkey,  comprehcndbg  tk 
whble  fpace  contained  between  two  lines,  drawn,  the  ok 
from  Alexandretta  to  the  Euphrates,  and  the  other  &* 
Gaza  to  the  defert  of  Arabia,  bounded  on  the  E.  hj^ 
defert,  afnd  on  theW.  by  the  Mediterranean. 

•  This  country  is,  in  fome  meafnre,  cmly  a  chain  of  aofii- 
tains,  which  diftribute  themfelves,  in  various  dtrcdioni,  &» 
one  leading  branch ;  and  fuch,  in  fa£l,  is  the  appeiriDCtfl 
-prefents,  whether  we  approach  it  from  the  fide  of  thefe* 
or  by  the  immenfe  plains  of  the  defert.  Thefe  "*>""^ 
as  they  vary  their  levels  and  fituations,  are  alfo  g«jj 
changed  in  their  form  and  appearance.  Between  AW* 
andretta  and  the  Orontes,  the  fes,  larches,  oaks,  l»*^ 
laurels,  yews,  and  myrtles,  give  them  an  air  of  M^ 
which  delights  the  traveller.  -On- fome  decliritics  he  w^ 
meets  with  cottages,  environed  with  fig-trees  and  ^J*)^ 
The  inferior  branches,  which  extend  to  the  northwtfdw 
Aleppo,  on  the  contrary,  prefent  nothing  but  bareroctt 
without  verdure  or  earth.  To  the  fouth  of  Antioch,  w 
on  the  fea-coaft,  the  hill-fides  are  proper  for  the  cttkinttf 
of  tobacco,  ohvisfif  and  vines  (moiint  Cafius  exceped);  h* 

the  fide  of  the  defert,  the  fummits  and  declirities  of  tv 
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chain  are  almoft  one  continued  ftriea  *of  white  rocki*  ^ 
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^ifturdt  LebaAoDy  the  mbuAtaios  te*e  bftjy  bdt  af e  coTcred, 
ia  mkny  places*  with  as  much  <{arth  as  nts  them  for  cultiva^ 
tion,  by  ioduftff  aind  labour*  There)  amid  the  crags  ofthe 
it>cks»  may  be  feen  the  not  very  magoifioeot  remains  of  the 
boafted  cedars ;  but  a  much  |rrealer  number  of  firs,  oaks, 
brambles;  mulberry-trees*  Btn,  and  Tines.-  As  we  leave 
the  country  of  the  £rufes»  the  mountains  are  no  longer  fo 
•Ugh;  nor  fo  rugged,  but  become  fitter  for  tillage :  they 
rile  again  to  the  fbuth-eail  of  mount  Carmel,  are  covered 
iwith  woods,, and  dTord  very  pleafant  profpe^s ;  but  as  we 
advance  towards  Judea,  they  lofe  their  verdure,  tbair  vailies 
^row  narrower,  they  become  dry  and  ftony,  and  terminate 
At  the  Dead  fea  in  a  pile  of  defolate  rocks,  full  of  precipices 
and  caverns ;  while  to  the  weft  of  Jordan,  and  the  lak^ 
another  ch<in  of  rocks,  ftill  higher,  and  more  rugged,  pre- 
ients  a  ftiU  more  gloomy  profj^A,  and  announces,  afar  off, 
the  entrance  of  Uie  deCbrt,  and  the  end  of  the  habitable 
lands*  A  view  of  the  coubtry  will  convince  us,  that  the 
moft  elevated' point  of  Syria  is  Lebanon,  on  the  fouth-eatt 
of  Tripoli.    See  Lbbahon. 

The  fottth  of  Syria,  that  is,  the  hollow  through  which 

the  Jordan  flows,  is  a*  country  of  volcanos.     Earthquakes 

continue  to  be  felt  at  intervalsr  in  this  country.    The  coaft 

in  general  is  fubie&  to  them,  and  hiftory  fumilhes  many 

^examples  of  earthquakes  which  -have  changed  the;  face  of 

Antioch,  Laodicea,  Tripoli,   Berytus,  Tyre,  Sidon,  &Ck 

In  bter  times  an  earthquake  is  {aid  to  have  deiiroyed,  in 

the  valley  of  Balbec,  upwards  of  30,000  perfons.     It  is 

remarked  that,  in  Syria,  earthquakes  feldom  happen  but  in 

winteri,  after  the  autyodnal  rains*     In  fo  extenfive  a  tx>untry 

as  Syria,  the  foil  varies*     In  general  the  land  of  the  moun* 

•tains  is  har(h  and  ftony ;  while  that  of  the  plains  is  fat  and 

loamy,  and  exhibits  every  fign  of  the  greateft  fecundity. 

.  In  the  territory  of  Aleppo,  towards  Antioch,  it  refembles 

•very  fine  brick-duft,  or  Spanifli  fnuff*     S^very  wherp  elfe 

the  earth  is  brown,  and  as  fine  as  garden-mould^    In  the 

plains,  fuch  as  thofe  of  Hauran,  Gaza,  and  Balbec,  it  is 

often  difficult  even  to  find  a  pebble*     The  winter  rains  oc- 

.«afion  deep  quagmires;  and  on  the  return  of  fumm^*  the 

heat  produces,  as  in  Egypt,  large  cracks  in  the  earth  feveral 

■feet  deep.    The  rivers,  or  rath^  rivulets,  of  Syria,  are  the 

•Jordan,  thf  Orontes,  and  the  Adonis*     They  hardly  de- 

ferre  thfe  name  of  rivers,  as  the  channels  of  the  Orontes  and 

Jordan,  the  mott  confideraUe  of  them,  are  fcarcely  66  paces 

wide  at  their  mouths.    The  Jordan,  indeed,  has  confiderable 

depth ;  but  if  the  Orontes  were  not  impeded  by  fucceffive 

^obltacles,  it  would  be  quite  dry  during  the  fununer.     The 

obftades  that  occur  in  leveral  places,  at  the  iflue  and  in  the 

coorfe-of  the  rivers,  hafVe  contributed  to  form  confiderable 

.Jakea,  fuch  as  thofe  of  Antioch,  Aleppo,  Damafcus,  Houla, 

Tabaria,  and  the  Dead  fea* 

Aa  tq  tliet  climate  qf  Syria,  it  is  different  in  different  lati- 

ttsdes,  and  in  dsiferent  fituations,  fuch  as  the  low  and  flat, 

or  high  and  mountainous.     While  Reaumur's  thermometer 

.^ands  at  25  and  36  degites  upon  the  coaft,  it  hardly  rifes 

too'  20  or  21  among  the  mountains*     Along  the  coaft  of 

-Syria,  and  at  Tripoli  in  particular,  the  loweft  degrees  to 

ivhich  the  thermometer  falls  in  winter  are  eight  and  nine  de- 

.greea  above  the  fircezing  point*    As  for  the  baronteter,  at 

the  latter  end  of  May,  it  fix^  at  28  inches,  and  never  varies 

till  O^ober.     In  winter  the  whole  chain  of  mountains  is 

covered  with  fnow,  while  the  lower  country  is  always  free 

from  it.     In  Syria  we  may  fix  two  climates :  one  very  hot, 

.  which  is  that  of  the  coali  and  the  interior  plains,  fuch  as 

•thofe  of  Balbec,  Antioch,  Tripoli,  Acre,  Gaza,  Hauran, 

^c* ;  the  other  temperate,  and  almoft  like  our  own,  which 

as  tb«  climate  of  the  mountains,  at  leaft  at  a  certain  height. 


In  this  dtnuute,  the  order  of  the.feaiSina  is  aei^  the  fi 
2i  in  the  middle  provinces  of  France ;  the  winter^  which 
lafts  firom  November  to  March,  is  (harp  and  risroroua*  Not 
a  year  pafies  without  fnow,  and  the  earth  is  £equently  co* 
vered  feveral  feet  deep  with  it  for  months  tog^her ;  the 
fpritig  and  autumn  are  mild,  and  the  fummier  heat  is  aUb* 
lutely  infupportable.  In  the  plains,  on  the  contrary,  as 
foon  as  the  fun  returns  to  the  e<}uat9r,  the  tranfition  is  rapid 
to  oppreflive  heats,  which  continue  to  the  end  of  O Aober. 
But  then  the  winter  is  fo  moderate,  that  the  orange,  date^ 
banana,  and  other  delicate  trees,  flourifh  in  the  open  air.; 
and  it  appears  equally  extraordinary  and  pi&urefque  to  an 
European  at  Tripoli,  to  b^old,  under  his  windows,  in  the 
month  of  January,  orangewtrees  loaded  with  flowers  and 
fruit,  -while  the  lofty  heaid  of  Lebanon  is  feen  covered  with 
ice  and  fnow*  It  mud  neverthelefs  be  obferved  that,  in  the 
northern  parts,  and  to  the  eaft  of  the  mountains,  the  winter 
is  more  rigorous,  without  the  fummer  being  Id's  hot*  At 
Antioch,  Aleppo,  and.Damafcus,  .there  are  feveral  weeks 
ofiiroft  and  (how  every  winter ;  which  ariies  fromthf  fitua- 
tion  of  the  country,  ftdl  more  thap  the  difference  of  latitude. 
For,  if)  fad,  all  the  plain  to  the  ea^ft  qf  the  mountains  is 
very  high  above  the  level  of  the  Tea,  expofed  to  aU  the 
parching  blafts  of  the  north  and  aorth-eaft,  and  fcre^ned 
from  the  humid  winds  of  the  fouth  and  fouth-weft.  Bei|do% 
Antioch  and  Aleppo  receive  from  the  mountains  of  Alex* 
andretta,  which  are  within  fight,  an, air  whjch  the  fnow, 
that  covers  them  fo  long,  muft  neccflarily  render  very 
fiiarp. 

Syria  unites  different  climates  under  the  Came  flcy,  and 
.colle6U,  within  a  Harrow  compafs,  pleafures  and  produc- 
tions, which  nature  has  elfewhere  difperfed  at  great  diftances 
.  of  time  and  places.  In  (jpite  of  the  barbarifm  of  a  govern- 
meat,  which  is  an  enemy  (o  all  induftry  and  improvement, 
we  are  ailoniftied  at  the  variety  this  province  afior^s.^  Be- 
fid^s  wheat,  rye,  barley,  beans,  and  the  cotton-plant,  which 
is  cultivated  every,  where,  we  find  a  multitude  of  ufeful  and 
aigreeable  producUons,  appropriated  to  different  fituations* 
PalefUne  abounds  in  fefamum,  and  dourra  as  good  as  that,  of 
Egypt*  Mai^e  thrives  near  Balbec,  and  even  rice  is  culti- 
vated with  fuccefs*  They  plant  fugarTcanes  in  the  gai:dens 
of  Saide  and  o£  Bairout, .  and  they  find  them  equal  to  tboie 
of  the  Delta.  Indigo  grows,  without  cultivation,  on  the 
banks  of.  the  Jordan ;  tobacco  is  grown  throughout  all  the 
mountains.  As  for  trees,  the  olive-tree  of  Provence  grows 
at  Antioch  and  Ramla  to  the  height  of  the  beech ;  the  white 
mulberry. tf ee  conftitutes^. wealth  of  the  whole  country 
of  the  Drufes,  by  the  beautiful  filks  which  are  produced 
upon  it;  while  the  vine,  fupported  on  poles,  or  winding 
round  the.  oaks,  fupplies  grapes  which  afford  red  and  white 
wines,  that  might  rival  thole  of  Bourdeaux*  Gaza  pro- 
duces dates  and  pomegranates;  Tripoli  affords  oranges; 
Bairout  figs,  and  bananas  not  inferior  to  thofe  of  St.  Do- 
mingo ;  Aleppo  enjoys  the  exclofive  advantage  of  producing 
piftachios ;,  and  Damafcus  of  poffefling  all  the  fruits  known 
m'the  milder  climates  of  Europe.  With-  thefe  numerous 
advantages  of  climate- and  of  foil,  it  is  not  altonifluqg  that 
Syria  ihould  always  "have  been  efteemed  a  mbft  d<£ciou8 
country,  and  that,  the  Greeks  and  Romaos  ranked  it  amon^ 
the  moft  beautiful  of  their. provinces,  and  even  thought  tt 
not  inferior  to  Egypt.  '  In  more  modern  times,  .alfo,  a 
pacha*  who  was  acquaint^  with  both  thefe  proviaces,  being 
aflced  to  which  he  gave  the  preference,  replied,  **  Egypt, 
without  doubt,  is  a  moft  beautiful  farm,  but  Syria  is  a 
ohaurming  country-houfe/* 

Syria  produces  all  our  domeftic  animak»   and,  befides 
thefe,  the  buffalo^  and  the  camel^  whole  utility  is  fo  well 

knows. 


STRIA. 


ioMfni.  Tbft  jickiilt  go  io  droves,  and  ia  imfreqiieDt^ 
^■oet  there  ate  alfo  hyenaa  and  ounces ;  Imt  th^conntty  is 
nee  fron  lions  and  bears*  Water-fowls  are  plentifvdy  but 
land  game  is  leb  abundant. 

'  On  the  mountains}  and  b  all  elevated  plains  which  ftretch 
to  the  eallward,  the  air  is  light,  pure,  and  dry ;  while  on 
Che-  coaft,  and  efpecially  from  Alexandretta  to  Jaffa*  it  is 
moift  and  heavy,  and  iexceedinffly  unwholefome.  In  the 
CQiirfe  of  a  whole  fummer,  flew  clouds  are  feen,  and  ftill  lefs 
raln»  which  only  begins  about  the  end  of  Odober,  and  then 
is  neither  long  nor  plentiful :  the  huftandmen  wi(h  for  it  to 
fow  what  they  call  their  winter  crop,  that  is,  thenr  wheat 
and  barley.  In  December  and  January  the  ram  becomes 
more  frequent  and  heavier,  and  fnow  often  falls  in  the  higher 
coontry :  it  fometimes  rains  alfo  in  March  and  April ;  and 
the  hulbandman  avails  himfelf  of  it  for  his  fummer  crop  of 
fefimram,  dourra,  tobacco,  cotton,  beans,  and  vTater^melons. 
The  remainder  of  the  year  is  uniform,  and  drought  is  more 
ftequendy  complained  of  than  too  much  wet. 

Witfrin  3500  years  we  may  reckon  ten  invafions,  which 
have  htroduced  mto  that  country  a  fucceffion  of  foreign  na- 
tiotts :  firft,  the  Affyrians  of  Nineveh,  who  paffing  the  Eu- 
phrates about  the  year  750  before  the  Chriftian  era,  within 
6oyear%  obtained  pefielBon  of  almoft  thfe  whole  country  lying 
to  the  north  of  Jndea ;  next  the  Chaldnns  of  Babvlon,  who 
having  defboyed  the  power  on  iR^ich  they  were  dependent, 
fncceeded,  as  by  hereditary  ri^^ht,  to  its  poffelfions,  and 
completed  the  conqneft  of  Syna,  except  only  the  ifle  of 
Tyre.  The  Chakneant  were  followed  by  tne  F^ans, 
under  Crrus ;  and  the  Pfcrfians  hj  the  Macedonians,  under 
Alexander.  It  then  feemed  aa  it  Syria  was  about  to  ceaie 
Mng  a- vaflal  to  foreign  powers,  and  to  obtain  a  dIftinA  and 
independent  government,  according  to  the  natural  right  of 
every  country ;  but  the  people,  who  found  in  the  Seleucidae 
cmly  cruel  defpots  and  oppreffors,  feeing^  themfelves  reduced 
to  the  neceffity  of  bearing  fome  ^oke,  preferred  the  Bghteft ; 
and  Syria,  yielding  to^the  arms  of  Pompey,  becamea  pro- 
vhice  of  the  Roman  empire.  Five  centuries  after,  when  the 
font  of  Theodofius  drraded  their  tmmenfe  patrimony,  this 
country  changed  the  capital  to  which  it  waf  to  appertain, 
without  changing  its  maflen,  and  was-  annexed  to  the  em- 
pire of  Conftantlnople.  Such  was  its  fituation,  when  in  the 
year  6aa,  the  Arabian  tribes,  coDeded  under  the  banners 
of  Mahomet,  feized,  or  rather  laid  it  vrafte.  Since  that 
period,  torn  to  pieces  by  the  civil  wars  of  the  Fatimitea 
mid  the  Ommiades,  wrefted  bom  the  caliphs  by  their  rebel- 
lious  governors,  taken  from  them  by  the  Turkman  foldiery, 
invaded  br  the  European  crufaders,  retaken  by  the  Mam- 
Inkes  of  Egypt,  and  nnraged  by  Tamerlane  and  his  Tartars, 
it  hu  at  length  fallen  into  the  hands  of  the  Ottoman  Tnrks, 
who  have  been  its  mailers  nearly  three  centuries.  The  in- 
habitants may  be  divided  into  three  principal  daffes :  the 
pofterity  of  the  people  cpnquered  by  the  Arabs,  that  is,  the 
Greeks  of  the  lower  empire ;  the  pofterity  of  the  Arabian 
conouerors ;  the  prefent  ruling  people,  the  Ottoman  Turks : 
of  thefe  three  claffes,  the  former  muft  be  again  fobdivided, 
in  donfequence  of  feveral  difBnAions  which  have  taken  place 
among  them.  The  Greeks,  then,  muft  be  dirided  into 
Greeks  Proper,  vulgarly  called  Schifmatics,  or  feparated 
from  the  Romifh  communion ;  Latin  'Greeks  reunited  to 
that  commuaion ;  Marotiites,  or  Greeks  of  the  {e&  of  the 
monk  Mafron,  formerly  independent  of  the  two  communions, 
but  at  prefent  united  to  the  latter.  The  Arabs  muft  be 
dirided  into  the  proper  defcendants  of  the  conquerors,  who 
have  greatly  intermixed  their  blood,  and  are  confiderably 
the  moft  numerous ;  Motuafis,  diftinguiihed  from  thefe  by 
their  religion ;  the  Dniics,  diftind  Itkeirife  from  the  fame 


leafoo  s  the  Anfarini,  who  are  alfe  deboded  fnm  fk 
Arabs.  To  thefe  people,  who  are  the  eidtiviton  ad 
fettled  inhabitants  of  Syria,  muft  ftill  be  added  three  other 
wandering  tribes^  or  paftors,  «».  the  Turkmans,  theCuA, 
and  the  Bedouin  Arabs;  fuch  ve  the  different  raceidif. 
peried  over  the  country,  between  the  fea  and  the  deim, 
from  Gaza  to  Alexandretta>  In  this  cnnmeratipn,  it  ii  rt. 
markable  that  the  ancient  inhabitants  have  no  renainiDr 
repiefentative ;  their  dittinguifhing  charader  is  loft  md  cob. 
founded  in  that  of  the  Greeks,  vrho,  in  fad;  l^  a  costfooed 
refidenot  from  the  days  of  Alexander,  have  had  a  fuideot 
time  entirely  to  take  place  of  the  ancient  peopk:  the 
country  albne,  and  a  few  traits  of  manners  aod  cbAxmbi, 
preferve  the  veftigeis  of  diftant  tges. 

The  Syrians  are,  .in  general,  of  a  middling  ftatore,  nd 
are,  as  in  all  warm  countries^  lefs 'corpulent  tbntheia. 
habitants  of  the  north.  We  find,  however,  in  tbe  cities 
fome  individuals  whofe  amplitiide  of  ftomadi  provfi  tfait 
the  influenoeof  diet  is  able,  in  acertain  degree,  to  cooBier- 
balance  that  of  climatel  The  general  language  of  Syms 
the  Arabic  tongue.  In  Syna,  as  in  all  the  AnUa 
countries,  the  dtaleds  vary  at  evely  place.  The  Sjmc 
may  be,  therefore,  regarded  as  a  deaa  language;  forth 
Maronites,  vrho  have  preferved  it  in  their  nttu-gy,  aid  a 
their  mafs,  underftand  very  little  of  it,  while  tbey  recite 
them.  The  Torkifli  langtoage  is  only  ufed,  in  Syni,Vj 
the  military,  perfons  in  office,  and  the  Turlunan  Ma, 
The  Arabic  of  Syria  is  much  hariher  than  that  of  EgypL 

Among  the  different  inhabitants  of  Syria,  feme  aredK- 
perfed  over  every  part  of  the  country,  and  others  coo&e 
themfelves  to  particular  fjiots.  The  Greeks  Proper,  ds 
Turks,  and  the  Arabianr  peafant),  belong  to  the  fonff 
dafs,  with  this  difference,  that  th6  Turks  refide  oaly  id  the 
towns  where  they  are  in  pofleffion  of  the  mUitary  csnpioy' 
menta,  and  the  offices  ot  the  magiftracy,  and  where  tlief 
exercife  the  arts.  The  Arabs  and  the  Greeks  inhaliittk 
villages,  and  form  the  clafs  of  hufbandmen  in  the  coontiy] 
and  the  inferior  people  in  the  towns.  *  The  part  of  tk 
country  which  contains  the  moft  Greek  vfllages  is  the  pi* 
chalic  of  Damafcus. 

The  Greeks  Of  the  ilomifh  communion,  who  are  and 
lefs  numerous  than  the  fchifmatics,  are  all  retired  widmtk 
towns,  where  they  cultivate  the  arts  and  comaserce.  Tk 
protedion  of  the  Franks  procured  them,  in  the  late  W)  t 
decided  fuperiority  iS  trade,  wherever  there  are  EorapaD 
fetclements. 

The  Maronites  form  a  national  body,  which  occspni 
almoft-  exclufivdy,  the  whdle  country  cooprifed  faetvttf 
Nahr-el-kelb  (the  river  of  the  Dog)  and  Mahr-cUaR^ 
(the  cold  river),  from  the  fummit  ot  the  momtaiiisoatk 
eaft,  to  the  Mediterranean  on  the  weft. 

The  Drufes  border  upon  them,  and  extend  fiosi  Nik* 
eUkelb  to  the  neigbourhood  of  Souf  (Tyre),  between  ^ 
valley  of  Bekaa  and  the  fea. 

The  country  of  the  Motoualis  formerly  iadnded  tk 
valley  of  Bekaa,  as  far  as  Sour ;  but  this  people,  of  btt 
yeass,  have  undergone  a  revohitiony  which  hais  reduced  then 
almoft  to  nothing. 

As  for  the  Anfarians,*they  are  difperfed  thronghosttk 
mountams,  from  Nahr-akkir  as  far  as  to  Antakia :  the^tft 
diftinguiihed  into  different  tribes,  fuch  as  the  Kdhji,  tk 
Eadmonfia,  the  Shamfia,  ftc. 

Tlie  Turkmans,  the  Curds,  and  the  Bedouins,  have  so 
fixed  habitations,  but  are  perpetually  wandering  with  ttfff 
tents  and  herds,  in  limited  diftrids,  of  whkh  they  kok 
upon  themfelves  as  the  proprietors.  The  Turkman  bordtf 
generally  encatop  on  the  plain  of  Antioch ;  the  Cordia 
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the  moontiuis  between  Akiaadretu  aod  th^  Eupbratesi 
and  the  Arabs  fpread  ovtr  the  whole  ftontier  of  Syria,  ad« 
jaceot  to  their  deferts,  and.  even  the  plains  of  the  interior 
part  of  the  country,  as  thofe  of  Paleftine,  Bekaa,  and 
Galilee. 

Syria  is  divided  into  five  governments,  or  pachalics,  m. 
the  pachalic  of  Aleppo,  Tripoli,  Damafcus,  Acre,  and 
Paleuine ;  die  vi^le  of  which  is,  hj  a*  modem  traveller, 
computed  to  brinjr  into  the  grand  figmJa  treafury  the  ftun 
of  J  i2>5tX3A  fterlmg,  and  tne  produce  of  Syria  is  eftimated 
at  1,381,250/.  Au  the  troops  of  the  five  pachalics  united 
.amount  to'  no  move  than  5700  men.  Syria  is  ftated  by 
•the  iame  writer  to  contain  about. c 350  fquare  leagues,  at 
the  rate  of  150  in  length,  and  3|  in  bradth  1  and  fuppofing 
the  total  population  to  be  t^  millions,  w^  ihall  have,  upon 
an  average,  476  inhabitants  to  a  fquare  league. 

Xhe  eovemment  of  the  Turks  in  Syiia  is  a  pure  military 
defpotiuis  that  is,, the  bulk  of  the  inhabitants  are  fubje^ 
to  a  SifUon  of  armed  men, .  who  difpofe  of  every  tfabg  ac- 
cording to  their  intereii  or  caprice.    When  the  Ottomans, 
under  uiltan  Sdim,  took  Syria  horn,  the  Mamlouks,  they 
confidered  the  country  only  as  the  fpoil  of  a  vanquiihed 
enemy ;  as  a  pofieffion  acquired  by  the  hw  gf  arms  and  war* 
Now,  accordmg  to  this  law,  among  barbarous  nations,  the 
vanquiflied  is  vmolly  at  the  difcretion  of  the  viAor,  he  be- 
comes his  flave  |  hn  life,  his  property,  belong  to  his  caa^ 
queror ;  he  may  di^Ie  of  all  as  matter,  he  owes  his  captive 
iiothin|ry  and  grants  what  he  leaf  es  him  as  a  favour.     Such 
was  this  law  among  the  Greeks  and  Romans,  and  among  all 
thofe  fodeties  of  robbers  whom  we  have  honoured  with  the 
name  of  conquerors.     Such,  at  all  times,  was  that  of  the 
Tutars,  iirom  whom  the  Turks  derive  thtir  origin.     Go; 
thefe  orinciples,  even  their  firft  fecial  ttate  was  formed. 
The  Turkiih  empire  may  be  compared  to  a  plantation  in 
one  of  our  fugar  iflands,  where  a  multitude  of  ihves  labour 
to  fupply  the  luxury  of  one  great  proprietor,  under  the  in- 
fpe6fcion  of  a  few  fervants,  who  take  good  care  of  them* 
ielvcs.    There  is  no  difference,  cxoept  that  the  dominiona 
of  the  fultan  being  too  vaft  for  a  fingle  adminiftration,  he 
is  obliged  to  divide  them  into  fmaller  plantations,  and  fepa- 
rate  govemments,  .adminiftered  in  the  fame  mode  as  the 
united  empire.    Such  ave  the  provinces  under  the  govern* 
ment  -of  the  pachas.    See  Pacha. 

The  people  of  Syria  in  general,  with  regard  to 'religion, 
are  Mahometans  or  Chriftians.  This  difference  of  opinion 
la  ptodu^tive  of  the  moft  difagreeable  effeds  in  their  civil 
ftate.  Treating  each  other  mutually  as  rebels,  infidels,  and 
iflQpi0U8,.the  followers  of  Jefus  Chrift  and  Mahomet  afe 
a&uated  by  a  reciprocal  averfion,  which  keeps  alive  a  fort 
of  perpetusd  war.  Faithful  to  the  fpirit  of  the  Komn,  the 
govemmenf  treats  the  Chriftians  with  a  feverity,  which  dif- 
playa  itfelf  in  /varied  forms.  Mention  has  been  fometimes 
made  of  the  toleration  of  the  'Turks  |  the  following  is  the 
price  at  Vhich  it  is  purchased.  All  kand  of  public  wor(hip 
le  prohibited  the  Chriftians,  except  in  the  Keliraouan,  whci^ 
the  government  has  not  been  able  to  prevent  it.  They  can- 
sot  build  any  new  churches ;  aod  iJF  the  old  ones  nil  to 
decay,  they  are  not  allowed  to  repair  them,  unlcfs  by  a 
permiffion  which  cofts  them  very  dear.  A  Chriftian  cannot 
ftrike  a  Mahometan  without  rifle  of  his  life ;  but  if  a  Ma- 
hometan kill  a  Chriftian,  hi  efcapes  for  a  ftipulated  price. 
Chriftians  muft  not  mount  on  horfeback  io  the  towns ;  they 
are  prohibited  the  ufe  of  yellow  dippers,  white  (hawls,  and 
every  fort  of  green  coloun  Red  for  the  feet,  and  blue  for 
the  draff,  are  the  colours  afiigned  them.  Tfee  Porte  has 
|ufi  renewed  its  ordinances  to  re-eftabli(h  the  ancient  form 
of  their  turbans  $  they  mnft  be  of  a  coarfe  blue  mnflin,  with 


a  fiuffk  white  border.  When  they  trate^  they  are  per« 
petually  ftopped  at  different  places  to' pay  f'knfers,*'  or 
tolls,  from  which  the  Mahometans  are  exempt.  In  judicial 
proceedings,  the  oath  «f  two  Chciftians  is  only  reckoned  for ' 
one  ;  and  fuch  is  the  partiality  of  the  cadis,  that  it  is  almoft 
impofiible  for  a  Chriftian  to  gain  a  fuit.  In  (hort,  they 
alone  are  fub|e£k  to  the  capitation,  called  **  karadji,''  thn 
ticket  of  which  heirs  thefe  remarkable  words :  **  Dim^* 
ra%'*  tliat  is,  (redemption)  frcm  eut^-  ^  the  bead;  n 
clear  proof  of  the  title  by  which  they  are  tolerated  and 
governed.  Thefe  diftin£tions,  fo  proper  to  foment  hatred 
and  divifiotts,  are  diffeminated  among  the  people,  sind  mani* 
feft  tbemfelves  in  all  the  iritercourfe  of  life. 

The  fultans  having  arrogated  to  thfnnfelvas,  by  nVht  of 
eonqueft,  the  property  of^all  the  hmds  of-  Syria,  the  in- 
habitants can  no  longer  pretend  to  sny  real,  or  even  perfonal 
property;  they  have  nothing  b.ut  a  temporary  poffeflbm* 
When  a  fether  dies,  the  inheritance  reverts  to  the  fultan, 
or  his 'delegate;  and  the  children  can  only  redeem  the  fuc* 
ceSon  by  a<<;onfiderable  fum  of  money.  -  Hence  arifes  an 
indiffinrence  to  landed  eftates,  which  proves  fatal  to  agri- 
culture. In  the  .towns,  the  pofieffion  of  houfes  is  in  fame 
meafure  lefe  uncertain  and  Icfs  ruinous ;  but  every  wbcee 
the  preference  is  given  to  property  in  money,  af  inoie  eafy 
to  hide  frbm  the  rapine  of  the  defpot.  In  the  tributary 
countries,  fuch  as  ^hofe  of  the  Drufes,  the  Maromtes^ 
Hafbey a,  dec.  there  ezifts  a  real  property,  founded  on  cu£» 
toms  wl^ch  thdr  petty  princes  (&re  not  violate ;  cm  which 
account,  the  whsbitants  are  fo  attached  to  their  eibtesi 
that  h  is  very  rare  to  hear  vf  an*  alienation  of  lands  among 
them.  •  There  is  neverthelefe  one  method,  even  under  the 
Turkifli  government,  of  firiouring  a  p^irpetual  ufufril&» 
which  is  by  making  what  is  eallm.a  <*  wakf,''  that  is,*  an 
endowment  or  donation  of  an  eftate  to  a  mofiqne.  The.fn>* 
prietor  then  becomes  the  irremoveable  guardian  of  his  prow 
perty,  on  condition  af  a  ftne,  and  undo*  the  protedion  of 
the  profeffors  of  the  law ;  but  this  a^  has  this  jnconvenienoe^ 
that,  inftead  of  prptediag,  the  men  of  the  law  freqivntly 
devour  the  property ;  an4,  in  that  cafe,  to  whoin  are  they 
to  look  for  redrefe,  (ince  the  embesezlers  of  the  property  are 
at  the  fame  time  the  diftribu^ra  of  juftice  ?  For  this  reafon^ 
thefe  hwyers  are  almoft  the  only  landholdiers ;  nor  do  we 
fee^  under  the  Turkifh  government,  that  multitude  offmall 
proprietors}  who  conftitute  the  ftrength  and  riches  of  .the 
tributary  countries. ,  e 

The  ranks  or  different  conditiona  of  perfons  in  $yria  may 
be  reduced  to  four  or  five :  the  cultivators  or  peaiants,  «• 
tifahs,  merchants,  military  men,  and  thofe  whq  fill  the 
different  departments  of  the  law  and  juridical  offices; 
Thefe  various  clafies  again  may  be  comprehended  under 
two  others ;  the  people,  which  includes,  the  peafants,  arti* 
fans,  and  merchants ;  and  the  government  corapofed  of  the 
military,  and  legal  and  judicial  officers.    According  to  the 

Erinciples  of  their  religion,  the  power  (hould  reficfe  in*  the . 
itter order;  but  fince  the  difpoffeffion  of  the  caliplis  by 
their  lieutenants,  a  diftinftion  has  taken  place  between  the 
fpiritual  and  temporal  power,  whieh  has  left  only  the  flia- 
dow  of  authority  to  the  interpreters  of  the  law.  Sooh  ia 
tliat  of  the  grand  mufti,  who  reprsfents  the  caliph,  among 
the  Turks.  The  real  power  is  in  the  hands  of  thefultan» 
who  repiefents  the  lieutenant,  or  gtoeral  of  the  i|miy. 
That  fevourable  prejudice,  however,  which  the  peoplWn- 
tertain  for  dethroned  powers,  flill  preferves  to  profeffors 
of  the  law  a  credit,  of  which  they  almoft  always  avail  them- 
felves,  to  form  a  party  of  oppofltion.  The  fultan  )s  awed 
by  it  at  Conftantinople ;  nor  do  the  pachas  venture  too 
openly  to  thwart  it  m  their  provintes.    In  each  city  this 
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^rty  b  hftded  by  the  mufti,  who  deriveB  his  authorky 
ffom  that  of  Conftantinople :  Ut  employment  U  hereditary, 
and  not  venal ;  which  fuigle  circumAance  has  preferved  more 
energy  in  this  body  than  in  all  the  (fthen.  From  the  pri- 
vbeges  they  enjoy,  the  families  which  compofe  it  bear  a 
oonnderable  refemblance  to  our  nobility,  although  its  true 
type  be  the  army.  They  re£emble  alfo  our  magiftracy,  our 
clemrt  and  even  our  citizens,  as  they  are  the  only  perfons 
in  that  country  who  live  on  their  rents.  *From  them  to  she 
peafantry,  the  artifans,  and  traders,  the  defcent  is  fudden ; 
yett  as  the  condition  of  thefe  three  clail'es  form  the  true 
ftandard  of  the  police  and  power  of  an  empire,  we  (hall 
feled  the  particuws  bed  calculated  to  enable  she  reader  to 
form  juft  ideask 

The  peafants  in  Syria,  and  alfo  throughout  the  Turkiih 
empire,  are  deemed  (laves  of  the  fultan,  i.  e*  as  the  term 
imports,  they  are  his  frntgeSs.  Although  he  is  matter  of 
their  lives  and  property,  the  fultan  does  not  fell  men  ;  he 
does  not  limit  them  to  a  certain  fpot.  If  he  bellows  ao 
apanage  on  fome  graadee,  it  is  not  faid,  as  in  Ruffia  and 
l^iland,  that  he  gives  coo  or  looo  peafanty ;  in  a  word,  the 
peafants  «re  opprefled  by  the  tyranny  of  the  government, 
out  not  degraaed  by  feodal  fervitude.  In  order  to  render 
tlie4:ciye6kion  joH  the  revenue  moi:e  eafy,.  fultan  Seiim,  after 
he  had  conquered  Syria,  eAablilhed  a  fingle  territorial  tri« 
bute,  called  the  ««  Miri,''  (which  fee.).  This  he  eltablifhed 
at  an  invariable  rate,  but  the  plichas  and  their  agents  have 
introduced  a  variety  of  changes,  which  produce  all  the 
fSaddk  of  an  augmentation,  rradifing  numenous  modes 
of  oppieffion  and  extortion,  the  poorer  clafs  of  inhabitants 
cannot  pay  the  miri,  and  leaving  their  villages  fly  into  the 
cities ;  out  the  miri  being  unaherable,  the  burthen  on  thofe 
who  remain  becomes  inlupportable.  Nothing  is  more  de- 
ftruftive  to  Syria,  than  the  fliameful  and  exceflive  ufury 
cuttomary  in  tnat  country.  When  the  peafants  are  in  want 
of  money  to  purchafe  grain,  cattlie,  ^c<  they  are  obliged 
to  mortgage  tne  whole,  or  part,  of  their  future  crop,  greatly 
under  its .  value.  From  thefo  and  a  Variety  of  other  cir- 
cumftancea,  which  we  icannot  detail,  the  condition  of  the 
peafants  is  extremely  wretched*  They  are  every  where  re* 
duged  to  a  little  flat  cake  of  barley  or  dourra,  to  onions, 
lentils,  and  water.  They  are  fo  little  acquainted  with 
dainties,  that  they  efteem  ftrong  oil  stnd  rancid  fat  as  de- 
licadesc  In  the  mountains  of  Lebanon  and  Nablous,  in 
time  of  dearth,  they  gather  the  acorns  froni  the  oaks» 
which  they  aat,  after  boiling  or  roafling  them  in  the  aflies.  In 
thefe  ctrcumltakices,  agriculture  is  difcouraged ;  the  hufband- 
Attn  is  <|eititute  of  proper  implements ;  his  plough  is  often 
ao'more  than  the  branch  of  a  tree,  cut  below  a  bifurcation, 
and  ufed  without  wheels.  The  ground  is  tilled  by  afies  or 
cows,  rarely  by  oxen.  In  diftrias  like  Paleitine,  expofed 
to.thie  Arabs,  the  countryman  muil  fow  with  a  muiket  in 
bit  hand.  The  corn,  before  it  changes  colour,  is  reaped, 
but  concealed  in  fubterraneous  cayerns.  The  whole  in- 
doftry  of  the  peafant  is  limited  to  a  fupply  of  his  imme* 
diate  wants  %  and  to  procure  a  little  bread,  a  few  onions, 
a  wretched  blue  (hivt,  and  a  bit  of  woollen,  much  labour 
is  not  neceflory* 

The  artifans  aiVd- graders,  whole  property  is  more  capable 
of  concealment  tjuui  that  of  the  peafants,  efcape  mere  eafily 
from  the  rapacity  of  their  rulers.  Hence  it  ia  that  the 
towns  in  Syria,  and  other  parts  of  Turkey,  are  popi^ous. 
Commerce,  as  to  the  mode  of  conducing  it,  is  ftill  in  Syria 
Inch  as  it  exifts  ia  barbarous  ages  and  uncivilized  cquntries. 
Alopj*  (he  coaft  there  is  fM>t  a  aar)>our  capable  of  admitting 
a  vei^l  .of  400  tons,  nor  are  the  roads  fecured  by  forts.  In 
iht  interior  parts  qf  (he  couQtry,  there  ai^  neither  great 


roads  nor  canals,  nor  even  bridgieB  over  the  gfesterpirta( 
the  riven  and  torrents,  however  neceflary  in  wmter.  The 
comqiunication  between  one  town  and  another  is  maiouiicd 
by  carriers,  who  have  no  fixed  time  of  departing,  beanie 
their  fafety  depends  on'  the  troops  that  accompsny  then, 
and  the  number  of  fellow-traVeUers.  In  Syria  there  ii 
neither  waggo^.  nor  cart,  probably  becaufe  they  are  ^Ue 
to  be  feized  Dy  the  minions  of  government.  Every  tbin^ 
is  conveyed  on  the  backs  of  mules,  afies,  or  caioelt,  Tbe 
camel  is  chiefly  ufed  on  the  plains,  becaufe  he  confsmei  Hi 
and  carries  more ;  his  ufual  burden  being  about  750  pooods, 
and  his  food,  ftraw,  brambles,  pounded  dates,  beantibvVy, 
&c.  or  any  thing,'in  a  word,  wljich  you  chafe  to  giTehia. 
With  a  fingle  pound  of  food,  and  as  much  water  in  &.^, 
he-vrill  travel  tor  weeks  in  fuccefiion. 

Here  are  no  inns  for  the  accommodation  of  traTeUen; 
but  the  cities,  and  commonly  the  villages,  have  a  Urge  bvld- 
ing  called  a  Kan,  or  Caravanferai,  which  ferves  ai  idi[j- 
lum  for  all  travellers.     The  weights  and  meafuretnryk 
different  diftrids  %  but  the  value  of  the  coin  is  moie  fiud; 
and  you  may  travel  over  the  whole  empire,  frtm  Kotdonto 
Aflbuan,  without  experiencing  any  change  in  its  desoaJB- 
ation'  or  value.  ^  The  moft  fimple  of  thefe  coins  is  the  pan, 
called  alfo  medin,  fadda,  katai,  or  mefria :  its  ize  u  tba 
of  an  Engliih  filver  three-pence,  and  'its  value  fooeffk 
more  than  a  half-penny.    Next  to  the  para  are  pitcn«( 
5,;.  10,  and  ao  paras;  then  the  zolata  or  iflote,  wtockii 
worth  ^o ;  the  piaftre,  called  kerfii-afadi,  worth  40  panii« 
two  fliillings  and  a  penny ;  and  the  abou-kdb,  or  piiilie 
of  the  doff,  which  is  worth  60  paras.    AH  thefe  cojuaie 
filver,  with  a  confideirable  all^y  of  copper*    Tbe  gold  can 
are  the  fequin,  called  dahab,  or  piece  of  gold,  and  alfo  zak* 
mababoub,  or  well-beloved  flower ;  this  is  worth  3  pialbn 
of  40  paras,  or  6/.  3^.     The  fequin,  called  foiidoueli»  tf 
worth  170  paras,  but  it  is  very  rare*     Befides  thefe  coioit 
which  belong  to  the  whole  Turkifh  empire,  fome  of  the  Eu- 
ropean f pecie  h»7e  as  much  currency  ;  f uch  are  the  fiiier  M- 
brs  of  Cxermany,  and  the  gold  fequins  of  Venice.  The  dofitt 
are  worth  in  Syria  firom  90  to  9a  paras,,  and  thl  feqna 
from  305  to  ao8.  The  Venetian  fequina  aremucbfdiKdoi 
account  of  the  firmnefs  of  their  ftandard|  and  becaufe  tkf 
are  much  ufed  for  women's  trinkets*     The  pradioe  a 
weighing  money  is  general  in  Syria,  £gypt,  and  the  vbtte 
of  Turkey.    AlmoU  the  whole  coniimerce  of  Syria  is  m  tk 
hands  of  the  Franks,  Greeks,  and  Armenians-:  fonaly 
it  was  engroffed  by  the  Jews.     France  is  faid  to  bfebd 
the  greatefl  trade  to  Syria  of  any  European  nation.  'At 
impoias  confided  in  five  principal  articles,  «»» the  dothi  a 
Ijanguedoc,  cochineal  from  Cadiz,  indigos*  lugars,aodWct 
India  coffee ;  to  which  may  be  added  hardware,  caft-i(n> 
fbeet-lead,  tin,  Lyons  laces,  foap,  &c.     The  retunf  coi&i 
almoft  wholly  in  cottons,  either  fpun  or  raw,  or  masshfi* 
tured  into  coarfe  fluffs,  in  fonoe  filks  of  Tripoh,  in  gall-Bii^ 
in  copper,  and  wooL    The  (adories  ufed  to  be  (eveBB 
number,  tifs,  Aleppo,  Scanderoon,  Latakia,  Tripoli,  Siui(» 
Acre,  and  RamU.     The  arts  and  tradea  in  Syria  depcsdoa 
a  variety  of  circumftanoes.    In  the  villages,  the  iobabitint^ 
limited  to  mereneceffaries,  have  no  arts  but  thofe  witboit 
which  they  cannot  fubfift.     Each  fiamily  manufaftureitle 
coarfe  cottons  neceffary  for  clothing.     Every  houfr  has 
its  portable  mill,  with  which  tbe  women  grind  the  baikf 
or  dourra  for  their .fnbfiftence.    The  arts  in  this  coust^ 
lead  our  views  back  to  ancient  times.    The  art  of  niaflfl6^ 
luring  fluffs  at  Aleppo  was  borrowed  from  the  GreekSi  i» 
by  tMm  probably  dcnvedfirom  the  ancient  Orientals.   Tk 
dyes  are  as  old  as  the  times  of  the  Syriana  |  and  theccaii^ 
they  ufe  is,  without  dou^t,  thai  of  the  Grceki  aod  Koobbi} 


SYR 

in  making  it,  they  take  care  to  ofe  the  lime  when  boiling ; 
they  mix  with  it  one-third  of  fand,  and  another  of  afhes 
"and  brick^duft.     With  this  QompoHtion  they  form  wells, 
ciftems,  and  vaults,  through  which  the  water  cannot  pafsw 
The  manner  of  working  the  iron  mines  in  Lebanon  is  that 
•    which  is  now  employed  in  the  Pyrenees,  and  known  under 
the  name  of  the  **  Catalonian  forge."    The  furnace  confifts 
of  a  chimney  formed  in  the  fide  of  a  deep  declivity  :  the 
fonnel  is  filled  with  wood,  which  is  fet  fire  to ;  the  bellows 
18  applied  to  the  inferior  mouth,  and  the  iron  ore  poured 
in  from  above ;  tlie  metal  falls  to  the  bottom,  and  is  taken 
out  by  the  fame  mouth  at  which  the  fire  is  lighted.     Their 
mufic  does  not  appear  to  have  an  earlier  origin  than  the  age 
of  the  caliphs.     Dancing  is  held  in  low  eSimatioi|  by  the 
Arabs.     The  fciences  are  more  Deflrfe6ked  than  the  arts, 
and,  it  is  Cud,  totally  unknown.     The  barbarifm  of  Syria, 
as  well  as  that  of  Egypt,  fays  Volney^  is  complete.     £da* 
cation  is  in  a  very  low  11  ate,  and  receives  little  encourage- 
ment.    Children  are  taught  to  read '  the  Koran,  if  they 
are  Mahometans,  or  the  Pfalms,  if  Chriflians ;  they  learn 
a  little  writing,  and  reckoning  from  memory ;  and  here 
their  proficiency  terminates.     The  principal  caofe  of  the 
ignorance  and  inattention  to  improvement  that  prevails  is 
the  fcarcity  of  books.    There  are  bat  two  libraries  through- 
out Syria,  that  of  Marhanna  and  that  of  Djezzar  at  Acre. 
It  is  impoilible  for  books  to  be  multiplied  and  for  know- 
ledge to  prevail  without  printing  and  a  free  prefs.     We 
may,  however,  trace  the  ignorance  of  the  Orientals  to  the 
government,  which  does  not  encourage  the  propagation 
of  knowledge,  but  exerts  every  effort  to  ftifle  it  in  its  birth. 
As  to  the  nunners  and  charader  of  the  inhabitants  of  Syria, 
we  may  obferve  in  general,  that  they  exhibit  a  grave  and 
phlegnsatic  exterior,  and  almoft  liftlefs  deportment,  and  a 
leriousy  and  even  fad  and  meUncholy  coontenanoe.    Thefe 
traits  of  charader  are  afcribed  not  to  -the  cUmate  or  foil, 
but  principally  to  the  nature  of  the  government  under 
which  the  Syrians  live.     They  may  alfo  partly  be  afcribed 
to  the  reftrasnts  of  focial  intevcourfe,  and  more  efpecially 
that  between  the  fexes*    But  we  muft  hot  purfue  thete 
reAe6Uons  any  &rther*     See  Volney's  Travds  in  Egypt 
and  Syria,  in  a  vob.  8vo«  paffim. 

Stria,  in  jtndau  Geography f  an  iiland  on  the  coaft  of 
Afia  Minor.  Pliny  reports  tliat  in  his  time  this  was  part 
of  the  continent,  near  the  town  of  Ephefus. 

Syria  Sahaaru.  Pompey  conquered  Syria  in  the  year 
of  Rome  689,  B.C.  6$  ;  and  under  the  reign  of  Theodofius 
the  younger,  it  was  divided  into  two  parts,  one  of  which, 
liaving  Apamaea  for  its  capital,  was  called  Salniarisi  on  ac- 
count of  its  hot  baths,  which  by  in  the  mountains  fitnated 
between  Orontet  and  the  fea. 

S VRIAC  BiRLE.     See  Syriae  Biblss,  and  Syriac  Fer- 
Jiom^  infra. 

Syriac  Lm^uage^  a  dialefk  of  the  ancient  Chaldee, 
which  the  learned  divide  into  three  different  dialeds,  vis. 
that  of  Babylon,  which  is  the  Chaldee  language  in  its 
purity ;  that  of  Jerufalem,  which  was  ufed  by  the  Jews 
after  their  return  from  their  captivity  at  Babylon;  and 
that  of  Antiochia,  which  was  ufed  by  the  Chriftians  of 
Comagene,  and  fome  other  provinces  bordering  upon 
Syria,  when  this  was  the  native  language  of  the  country* 
This  laft  is  that  which  is  now  more  particularly  called  the 
Syriac  language ;  and  into  this  language  the  Old  and  New 
Teftaments  were  tranflated.  The  Syriac  is  faid  by  Nie- 
buhr,  Maficlef,  and  fome  others,  to  be  ftill  the  vulgar  tongue 
in  ibme  viUages  of  the  mountains  in  Syria.  Volney, 
however,  having  interrogated  feveral  monks  who  were  wdl 
acquainted  with  the  country  cm  thit  fubjed,  was  not  able 
Vol.  XXXIV.       .  . 


SYR 

to  obtain  a  confirmation  of  this  fad.  He  wu  merely  told* 
that  in  the  towns  of  Maloula  and  Sidnaia,  near  Dimafcus, 
they  fpeak  a  dialed  fo  corrupted,  that  is  it  difficult  to  be 
underltood.  But  this  difficulty  proves  nothing,  fince  in 
Syria,  as  in  all  the  Arabian  countries,  the  dialeds  vary  at 
every  pbc?.  The  Syrian  therefore,  as  he  fays,  may  be  re- 
garded  as  a  dead  language ;  for  the  Maronites,  who  have 
preferved  it  in  their  liturgy,  and  in  their  nmfs,  underftand 
very  little  of  it,  while  they  recite  them.  The  Syriac  lan- 
guage bears  a  near  affinity  to  the  Hebrew  and  Cnaldee  in 
the  number  of  its  letters,  though  the  form  of  its  charaden 
is  different,  and  in  a  variety  ot  other  particulars  relating  to 
its  conftrudion  and  fyntax.  It  is  however,  in  its  connec^i' 
tion  with  the  verfions  ftill  extant,  highly  important  and  ufe« 
ful ;  and  an  acquaintance  with  it  is  deurable  by  every  bibli« 
cal  fcholar.  In  order  to  facilitate  the  acquifition  of  it« 
Mafclef  has  annexed  to  the  fecond  edition  of  lus  Hebrew 
Grammar  (vol.  ii.)  a  Syriac  Granunar  without  points. 
See  Chaldee,  Hbrrew,  Lamouaoe,  and  Syriac  Vtr^ 
Jion$  mira. 

Sykiac  Fafitmf  a  verfion  of  the  Old  and  New  Tefta- 
ments, which  is  faid  to  have  been  made,  if  not  before  the 
death  of  St.  John  the  apoiUe,  yet  very  foon  after  that 
event.  The  tranflator  was  a  Chriftian  well  fkilled  in  the 
Hebrew,  Greek,  and  Syriac  languages.  The  learned  who 
have  examined  this  verfioa,  and  compared  ifwith  the  origi- 
nal, both  of  the  Old  and  New  Teftaments,  inform  us,  that 
of  all  the  ancient  verfions,  whi<!h  are  now  confulted  by 
Chriftians  for  the  better  underftanding  of  the  holy  fcrip- 
tures,  as  well  of  the  New  Teftament  as  of  the  014f  none 
can  better  ferve  this  end 'than  this  old  Syriac  verfion^ 
when  carefully  confulted  and  well  underflood.  And  to 
this  purpofe  die  nature  of  the  language  itfelf  very  much 
affiftsi  for  as  it  had  been  the  mother-tongue  of  thoie 
who  wrote  the  New  Teftament,  and  a  dialed  of  that 
in  which  the  old  was  firft  given  to  us,  numy  things  in  bMh 
are  more  happily  exprelied  in  this  verfion  than  can  well 
be  done  in  any  other  language.  This  Syriac  verfion  of 
the  whole  facred  fcripture  is  ftill  ufed  by  the  Maronites, 
a  number  of   Chriftians  dwdling  about  mount  Libanus. 

iSee  Maronites.  )  Their  liturgy  is  alfo  in  this  lannage. 
t  is  ufed  alfo  by  the  Neftorians  (fee  NEaTORiANs),  and 
alfo  by  the  Jacobites.  (See  Jacobites.)  There  is  alfo 
another  Syriac  verfion  of  the  Old  Teftament,  made  from 
the  Greek  of  Origen's  Hexapla,  which  is  not  fo  much 
efteemed. 

The  old  Syriac  verfion  of  the  New  Teftament,  which 
ought  to  be  carefully  diftinguiflied  from  thofe  made  in  a 
later  period,  contains  only  the  four  gofpels,  the  Ads  of  the 
ApoiUes,  the  epiftles  of  St.  Paul,  induding  that  to  the 
Hebrews,  the  firft  epiftle  of  St.  John,  the  firft  epiftle 
of  St.  Peter,  and  the  epiftle  of  St.  James.  It  is  called 
by  the  Syrians  "  Pefluto,''  that  is,  the  literal,  though 
in  fad  it  is  much  lefs  fo  than  the  new  Sjrriac  verfion. 
It  has  neither  the  ftory  of  the  adulterefs,  m  the  eiehth 
chapter  of  St.  John's  Gofpel,  nor  the  celebrated  pa£ge» 
I  John,  V.  7.  The  epiftle  to  the  Hebrews,  though  con- 
tained in  all  the  copies  of  the  Pefliito,  feems  not  to  have 
been  tranflated  by  the  fame  perfon,  who  alfo  tranflated 
the  other  books  of  the  New  Teftament,  which  circum- 
ftance  is  thus  accounted  for  by  Michaelis*  The  old  Syriac 
tranflator  made  his  verfion  from  the  eariieft  coUedioo  of 
the  books  of  the  New  Teftament,  in  which  the  ef^ifUe 
to  the  Hebrews  was  not  included,  becaufe  its  authority 
was'  doubted ;  the  tranflation  of  tlw  New  Teftament  waa 
followed  by  that  of  the  Old,  and  in  the  mean  time,  the 
epiftle  to  the  Hebrews  baring  been  admitted  into  the  iacied 
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canoiiy  h  wm  ifterwards  tranflated  into  Svriac'  by  a  different 
peHbn :  who  thil  perfon  was,  and  in  what  age  he  lived,  a 
total  want  of  hiftoricai  account  makes  it  inpoilible  to  de- 
tennine. 

This  Terfion  was  firft  made  known  in  Europe  by  Mofea 
of  Mardiny  who  was  fent  by  Ignatius,   patriarch  of  the 
Maronite  Chriftians,  in  the  year  155I9  to  pope  Julius  III.,  to 
acknowledge  on  behalf  of  the  Syrian  church  the  fupremacy  of 
the  Roman  pontiff,  and  wan  commiffioned  to  have  the  Syriac 
New  Teftament  printed  in  Europe.     This  work  was  under- 
taken by  Albert  Widmanftad,  and  printed  at  the  ex  pence  of 
the  emperor  Ferdinand  I.  under  the  care  of  Mofes  and  Wid- 
manflady  aflifted  by  William  Poftell.     It  was  printed  at 
Vienna  in  155;;  and  in  this  edition  the  two  laft  epifties 
of  St.  John,  the  fecond  of  St.  Peter,   the  epiftle  of  St. 
Jude,  and  the  Revelation  of  St.  John,  are  wanting.     This 
edftio  princeps  will  ever  retain  its  intnnfic  vadue.     Tremel- 
liufi's  edition  at  Geneva,  in  1569,  foL,   is  a  copy  of  the 
former  in  Hebrew,  and  not  in  Syriac  letters.     The  An- 
twerp edition  in  the  fifth  volume  of  the  Biblia  Regia  is  re- 
ferred to  the  year  157 1.     There  is  another  Antwerp  edition 
in  8vo.,  in  Hebrew  letters  without  points,  which  may  be 
confidered  as  a  fupplement  to  the  Hebrew  bible  printed  by 
Plantin  in  1575  and  1574;  and  there  are  alio  an  Antwerp 
edition  in  i6mo.,  and  two  other  Antwerp  editions  printed 
in  Syriac  letters,  the  one  in  1567,  and  tne  other  in  1620. 
The  Paris  edition  of  1584  contains  the  Greek  text,  the 
Tulgate,  and  the  Syriac  veriion,  with  a  Latin  tranflation 
over  each  line,  different  from  and  lefs  literal  than  that  in 
the  Antwerp  Polyglot.  Hutter,  in  1 599,  inferted  the  Syriac 
verfion  in  hie  edition  of  the  New  Teftament  in  twelve  Ian* 
guages :  the  Cothon  edition  by  M.  Troft,  in  1621,  4to.,  is 
printed  in  Syriac  letters,  with  a  tranflation  and  a  colle^ioB 
of  various  readings,  printed  by  Walton  in  the  fixth  volume 
of  the  London  Polyglot.     L.  de  Dieu  publiflied  the  Reve- 
lation of  St.  John  in   1617,  at  Leyden,  and  reprinted  it 
in  1643,  in  Syriac  and  Hebrew -letters.    Pococke  publifhed 
at  Leyden,  in  1630,  the  four  epifties  wanting  in  the  Old 
Syriac. 

All  thefe  parte  of  the  Syriac  New  Teftament  were  colleAed 
and  publiftied  in  the  Paris  Polyglot,  in  Syriac  letters.  The 
Latin  tranflations  by  Gabriel  Sionita,  the  editor  of  the 
S3rriac  Old  and  New  Teftament,  are  given  very  inaccurately. 
'Kie  next  edition  appeared  in  the  London  Polyglot,  m 
which  was  added  the  ftorv  of  the  adulterefV,  from  a  MS.  in 
the  pofTeifion  of  archbimop  U(her,  but  i  John,  v.  7.  is 
fakhlully  omitted.  The  edition  of  jEgidius  Gatbier, 
which  appeared  at  Hamburgh  in  1664,  ^^  generally  ufed  in 
Germany.  A  Syriac  New  Teftament  was  publiftied  in 
Hebrew  lettera  without  points  at  SultEbach,  in  16S4,  by 
Chriftian.  Knorre  of  Rofenroth,  which  Schaaf  fays  is  only 
a  reimpreffion  of  the  Antwerp  edition  of  Plantin  above- 
mentioned.  The  very  heft  edition  of  the  Syriac  New 
Teftament,  fays  Micluelts,  is  undoubtedly  that  of  Leyden, 

eubUOied  by  Schaaf  in  1709,  and  reprinted  in  17 17.  The 
ift  Syriac  verfton  of  the  New  Teftanaent  which  we  fhali 
BMndon,  was  publiftied  at  Leipzig  in  1713,  fol.  in  «  Chrif- 
tiani  Reineccii  Biblia  quadrilinguia.*'  A  new  edition,  fays 
Michaelts,  correaed  from  the  moft  authentic  MSS.,  is  ftiil 
wanting. 

The  learned  Bengeliue  conjedures,  that  poffibly  the 
Syriac  verfion  was  not  taken  immediately  or  folely  from  the 
Greek,  but  that  the  tranflator  alfo  made  ufe  of  the  Latin 
ver^on.  But  profeftbr  Michaelis  thinks  this  conje£ture  to 
be  in  the  hi^heft  degree  improbable  ;  as  it  is  hardly  credible 
tfcat  10  Sjrna,  where  Greek  was  the  current  language  in 
ail  the  pnncipal  cttiet,  a  tnmflator  of  the  New  Teftament 
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would  have  recoutfe  to  a  Latin  tranflation  rather  tlta  the 
Greek  original ;  and,  befides,  there  is  reafon  for  beUensr 
that,  the  Syriac  verfion  was  made  at  Edeii'a,  where  tlie 
Latin  language  was  perhaps  unknown.  The  Syriac  ler- 
fton  coincides  very  much  with  the  Latin,  called  the  Vol. 

fate,  and  with  thofe  ancient  Greek  MSS.  which  were ai. 
oubtedly  written  in  the  Weft.  This  wonderful  harnonj 
between  the  two  moft  ancient  verfions  of  the  New  Teftanat, 
one  of  which  was  fpread  throughout  Europe  sod  tbennth 
of  Africa,  and  the  other  propagated  from  Edefla  toQuDit 
could  have  had  no  other  caufe  than  a  fimilarity  of  the 
Greek  MSS.  in  the  weft  of  Europe,  and  the  eaft  0!  Aiia, 
which  muft  have  deviated  in  an  equal'  degree  from  our 
printed  text,  and  the  MSS.  of  what  is  caBed  the  Git^ 
edition.  The  fimilarity  of  the  Greek  MSS.,  from  which 
the  two  moft  ancient  verfions  were  taken,  can  be  aiiaibed 
to  no  other  caufe  than  their  high  antiquity.  Lefs  £n- 
quently,  though  not  feldom,  does  the  Syriac  verfioo  une 
with  the  Coptic,  and  with  thofe  ancient  MSS.  that  b£a| 
to  the  Alexandrine  edition,  fometimes  when  thefe  diier 
from  thofe  of  the  Weftern  edition.  This  fimilarity  nnii 
be  alfo  afcribed  to  the  high  antiquity  of  thofe  MSSi 
whereas  the  copies  of  the  Greek  edition  are  of  a  later  dit& 
Hence  it  appears  that  a  reading,  fupported  bv  the  wtd 
authority  of  the  Syriac,  the  Coptic,  and  the  Latin  verlioi^ 
by  a  quotation  of  Origen,  and  the  ancient  Greek  MSS. 
of  the  Alexandrine  and  Weftern  editions,  is  not  ooljdf 
great  importance,  but  may  in  general  be  regarded « 
genuine. 

The  learned  are  much  divided  in  their  opinions  refped' 
ing  the  antiquity  of  the  Syriac  verfion  ;  fome  referring  k 
to  the  very  earlieft  ages,  and  others  taking  all  poffiUepni 
to  prove  it  to  be  modem. .  Profeflbr  MichaeUs  is  of  ojhhh 
that  it  muft  have  been  made  in  the  firft  century.  It  ii  in- 
deed barely  credible,  as  Chriftianity  was  propagated  a  fo 
early  a  period  in  Syria  and  Mefopotania,  as  that  in  wlacb 
Abearus,  a  convert  to  Chriftianity,  was  king  of  lAb 
or  from  the  eighth  year  after  the  birth  of  Chnlttothe]es 
45,  that  the  Ouriftian  communities  in  thofe  conntriet  (m 
have  been  deftitute  of  a  tranflation  of  the  New  Tefhoot 
in  their  native  language;  and  Melito,  who  lived  ^ottlK 

Sear  170,  expref^  declared,  that  a  Syriac  verfion  of  tiK 
ible  at  that  time  ezifted.  Manes  alfo,  in  his  difpotei  tA 
the  Chriftians  of  the  Eaft,  quoted  the  New  Teftaoot, 
and  yet  he  is  known  to  be  ignorant  of  Greek,  and  coold 
have  read  the  New  Teftament  only  in  Syriac ;  the  fofo 
therefore,  is  prior  to  the  age  of  Manes.  Befides,  it  ap- 
pears from  the  teftimony  of  Jerom,  that  the  Syriac  )m 
was  in  his  time  read  pi^lidy  in  the  churches,  fi)r  be  ii]h 
Ephrem^  the  Syrian  is  held  in  fuch  ireoeration,  thit  ■ 
writings'  are  r^  in  feveral  churches  immediately  after  tk 
leflbns  from  the  bible.  A  very  convincing  argoflKSt  v 
the  antiquity  of  the  Pefliito,  is  its  general  reception  amo^ 
all  the  feds  of  the  Syrian  Chriftians,  a  circumftance  iw 
proves  it  to  have  been  in  general  ufe  before  the  Sjo^ 
church  was  divided  into  parties.  •  Another  arguneBtintt 
favour  is  the  omiffion  of  feveral  hooka,  whioi  were  aflff* 
wards  received  by  the  Syrians.  The  manner  likevile  ■ 
which  certain  words  and  phrafes  are  tranflated  in  the  Sfi^ 
Teftament,  affords  alfo  a  prefumptioo  in  £avour  of  ics  no- 
quity.  In  the  laft  place,  Ephrem,  who  lived  ahoot  tk 
year  of  Chrift  370,  quotes  the  New  Teftament,  accoidiBf 
to  the  verfion  now  extant*  From  all  thefe  confidoatifltf 
we  mar  conclude,  that  the  Syriac  verfion  was  made  cither  4 
the  end  of  the  firft  or  the  beginning  of  the  fecond  caMXj' 
The  ebjefhions  that  have  been  ui|red  againft  thiscflif 
datt  are  eaamiMd  and  sc&ted  by  pro&Eor  JBchariiii 
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Dr.  Mvlh,  the  editor  of  Michadis't  Introdudkm  to  the 
New  Teftament,  has  iii?eftigated  the  arguments  in  faTOur 
of  the  profeflbr's  opinion^  and  his  anfwera  to  the  obje^ons 
aninit  it ;  and  he  h  fatisfied  neither  witH  the  one  nor  the 
otner^     The  neceflityy  fajs  Marfh,  of  a  Syriac  tranflation 
in  the  firft  century  is  not  lo  obvioos  as  Michaelis  contends ; 
for  in  all  the  great  cities  of  8yria>  Greek  was  at  that  time 
die  current  language.     The  telttmony  of  Meiito  is  quef- 
tioned,  as  none  of 'his  works  exiftf  except  a  few  fragments 
preferved  by^Eufebius  in  his  Ecclefiaftical  Hiftory.     His 
evidence  for  the  antiquity  of  the  Pefhito  refts  on  the  au- 
thority of  a  fcholion,  afcribed  indeed  to  Meltto,  but  pro- 
bably fpuriousy  and  written  many  years  after  his  death ;  and 
if  it  were  ffenuine^  it  would  only  a^ail  to  prove,  that  the 
Syria<c  verfion  of  the  Pentateuch  exifted  before  the  clofe 
of  the  fecond  century.     Again,   Manes  appears,   on  the 
authority  of  Beaufobre,  erroneoufly  cited  by  Michaelis,  not 
to  have  been  ignorant  of  Greek  ;  and  therefore  the  argu- 
ment,  founded   on  this  fuppofition,  hilt  to  the  ground. 
Marfh  alfo  difputes  the  conclufiyenefs  of  other  arguments 
alleged  to  prove,  that  the  Syriac  veriion  was  made  in  the 
firft  century  ;  and  he  fays,  that  pofitive  reafons  may  be  ad- 
vanced to  (hew  that'  the  hypothefis  is  wholly  unj?rounded. 
No  man  could  think  of  tranflntinflr  the  Greek  Teftament, 
before  its  feveral  parts  were  colleded  and  united  in  one 
volume,  or  before  the  facred  canon  was  formed.    But  Grief- 
bach  and  Semler  have  fliewn,  that  the  canon  was  not  formed 
before  the  middle  of  the  fecond  century.     Previoufly  to 
that  period,  therefore,  the  Syriac  verfioa  cannot  pombly 
have  exifted. 

It  cannot  with  certainty,  or  evea  probability,  be  deter- 
miaed  who  was  the  author  of  the  Synac  verfion,  for  though 
the  Syrians  afcribe  it  fometimes  to  the  evangelift  St.  Mark, 
2nd  at  other  times  to  Thaddaeus,  called  by  them  Adzus, 
their  accounts  are  confirmed  by  no  authorities.     It  has  been 
the  common  opinion  in  Europe,  though  it  was  never  fop- 
pofed  in  Afia,  that  Antioch,  where  the  difciples  were  firft 
called  Chriflians,  is  the  place  where  the  Syriac  verfion 
was  made.     But  this  opinion,  fays  Michaelis,  is  not  only 
unfounded  in  hifiorical  evidence,  but  is  highly  improbable 
in  itfelf,  and  proceeds  firom  an  ignorance  of  toat  country ; 
for  Greek  being  the  current  language  in  all  the  cities  to  the 
weft  of  the  Euphrates,  and  efpecially  at  Antioch,  no  motive 
could  have  exifted  for  making  a  tranflation  of  the  Greek 
Tefkaunent  in  that  city.    Although  no  tradition  were  ftill 
extant  that  the  Syriac  verfion  was  written  at  Edeffa,  it 
would  naturally  occur  as  the  moft  probable  place  $  it  beinsr 
m  city  where  the  Chriftian  religion  vras  pbmted  in  the  firft 
centurj,  vna  adopted  by  its  fovereigns,  who  ere^ed  churches 
with  aU  the  magnificence  of  Heathen  temples,  was  thence 
early  and  widely  propagated  in  the  eaftem  parts  of  Afia, 
and  a  city  not  only  whofe  language  was  Syriac,  but  wliich 
during  many  ages  was  the  eaftiern  metropolis  of  the  Chrif- 
tian world.     Michaelis  commends  the  Pefhito  as  the  heft 
tranflation  of  the  Greek  Teftament  which  he  had  ever  read ; 
ita  language  being  the  moft  elegant  and  pure,  not  loaded 
with  foreign  words,  like  the  Philoxenian  verfion  and  other 
later  writings ;  bearing  no  marks  of  the  ftifBiefs  of  a  tranf* 
lation»  but  written  with  the  eafe  and  fluency  of  an  original ; 
and  this  excellence  of  ftyle  is  afcribed  to  its  antiquity,  and 
to  its  having  been  written  in  a  city  that  was  the  refidence 
of  Svriaa  kmgs. 

Tne  tranflation  of  the  fecond  epiftle  of  St.  Petor,  the 
fecond  and  third  of  St.  John,  that  of  St.  Jude,  and  the 
Revelation  of  St.  John,  is  undoubtedly  modem,  but  not 
made  by  the  fame  perfon  who  tranflated  into  Syriac  the 
feft  of  the  New  Teftament.    Thefe  books  are  not  found 
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in  any'  MSS.  of  the  Syrian  Pefluto ;  neither  Neftoriani 
nor  Jacobites  read  in  their  churches  the  Revelation  of  St. 
John.  It  is  not  certain  who  was  the  tranflatorof  the  reve« 
lation ;  the  MS.  from  which  L.  de  Dieu  printed  it  be- 
longed to  Scaliger,  and  v^as  brought  from  the  peninfola  of 
India  on  this  fide  of  the  Ganges.  Some  have  afcribed  it 
to  Maraba,  or  Mr.  Abba,  or  Mafrrian,  who  was  primate  of 
the  Eaft  between  the  years  535  and  552,  and  tranflated  the 
Old  Teftament  from  the  Greek,  though  a  tranflation  had 
been  already  made. 

The  New  Syriac,  or  Philoxenian  verfion,  was  fo  called 
from  Philoxenus,  otherwife  denominated  Xenayas,  bilhop 
of  Hieropolis,  or  Mabug,  from  the  year  488  to  518 ;  but 
Philoxenus  was  only  patron  of  the  work ;  tfie  tranflator  be- 
ing Polycarp,  his  rural  bifhop,  who  executed  the  work  in 
th«  year  508.  Of  this  work  it  was  only  known,  before  the 
middle  of  the  laft  century,  that  it  exifted ;  and  the  con- 
jednres  formed  concerning  it  were  all  confufed  and  uncer- 
tain. Thomas  of  HeracTea,  a  Monophvfite,  from  whom 
this  verfion  is  fometimes  called  Heracrean,  undertook  a 
critical  correAion  of  it,  and  made  a  Journey  to  Alexandria 
for  this  purpofe :  and  it  was  publiihed  there  in  the  year 
616.  In  ftyle  this  verfion  is  much  inferior  to  the  Pefhito'; 
and  it  is  lefs  accurate. 

Befides  the  Pefhito  aad  Philoxenian  verfions,  it  is  pro* 
hable  that  there  exifted  other  Syriac  verfions,  with  which 
biblical  critics  are  at  prefent  unacquainted.  The  Neftorian 
Chriftians,  who  inhabit  the  mountains  of  Syria,  whofe 
laneuage.  differs  in  fome  refpeds  from  that  of  the  more 
vreftern  Jacobites',  and  who  pronounce  the  diale6i  of  Ara* 
mean  as  we  pronounce  Chaldee,  have  a  peculiar  verfion » 
which  we  call  the  Karkafite.  Profeffor  Adler  found  at 
Rome  a  valuable  Syriac  or  rather  Chaldee  verfion  of  the 
New  Teftament,  though  it  is  only  a  le6tionarium.  The  dia- 
le6i  of  this  MS.,  known  in  the  Vatican  by  the  name  of 
Codex  Vaticanus,  is  Eaft  Aramxan  or  Chald(ee.  Afleman. 
Bib.  Orient.  Michaelis  on  the  New  Teftament,  by  Marfh, 
vol.  ii.  vol.  iii.  ed.  2.   1802. 

Striac  Tear,     See  Ybar. 

SYRIACUM  Mare,  in  jinetetit  Geograflyt  a  part  of 
the  Mediterranean  fea,  which  bathed  the  coaffcs  of  Syria* 
according  to  Ptolemy. 

SYRIACUS  Lapis,  in  Natural  Hifiory^  a  name  givea 
by  Aetius,  and  many  other  authors,  to  the  petrified  ^inet 
of  the  ecbim  ovarsif  called  by  us  the  Jiw^Jlwa^  and  petn/ud 
eihteMf  from  their  likenefs  to  an  oHve  in  fhape,  and  csuled  by 
the  ancients  tecoRtbus. 

It  has  been  a  common  opinion  that  this  ftone  was  good 
againft  the  gravel  and  ftone ;  but  Aetius  limits  its  efficacy 
to  a  particular  cafe,  which  is  that  where  the  ftony  matter 
is  lodeed  in  the  kidnies  and  ureters  ;  but  he  frankly  con- 
feffes  It  is  of  no  power  to  difiblve  or  break  the  ftone  ia 
the  bladder. 

This  is  contrary  to  the  dodrine  of  Diofcorides,  and  the 
other  old  Greeks ;  but  more  confonant  to  reafon  and  ex* 
perience.  Some  have  carried  its  virtue  fo  far,  as  to  pre- 
tend, that  when  rubbed  to  powder,  and  mixed  in  water, 
and  that  mixture  rubbed  on  ue  groin  and  perinseum,  it  will 
break  the  ftones  concreted  within,  and  bring  them  away  in 
pieces  by  urine.  This,  thou^  too  grofs  for  belief^  is  yet 
given  us  by  Pliny.  In  moft  of  the  coRunon  editions,  the 
words  ftand  thus,  BngetiHum  frangk  eaUulos ;  but  all  the 
heft  copies  have  it  unj^irUsum;  and  the  word  Ungen^im  ii 
only  made  by  diriding  the  two  perpendicular  lines  in  the 
letter  U. 

SYRIiE  Pyljs,  in  jindaa  Getgr^hp  i  defile  at  the 
eaftem  extremity  of  the  Mediterranean  &,  by  which  they 

4Y  a  pafied 
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pafled  firom  the  gulf  of  Iflus  into  Syria^  fitoated  at  the 
extremitj  of  ^ne  of  the  branchee  of  mount  Amanus. 

SYRIJEN£S>  in  Gingrapby^  a  tribe  of  Finn8»  who  in- 
habited the  diftri^  of  Uflyng- Velikoy  in  the  grovernments  of 
Vologda,  of  Perme,  and  Tobolfk.  Thefe  people  call  them- 
felvetf  as  well  as  the  Permiansy  amon?  and  near  whom  they 
dwell,  Komi  or  Komi-mart.  Their  language,  which  they 
have  ftill  preferved,  much  relembles  the  Permian,  and  is 
nearly  related  to  that  of  the  Finns ;  in  religion,  mode  of  life, 
and  general  manners,  they  have  approached  fo  near  to  the 
Rumans,  that  they  are  fcarcely  any  longer  diftinguilhable. 
In  the  14th  century,  they,  together  with  the  Permians^ 
were  converted  to  Chriftianity.     Tooke's  Ruilia,  vol.  i. 

SYRIAS,  in  jinclent  Geography,  a  promontory  of  Aiia^ 
in  Paphlagonia,  upon  the  bank  of  the  Cuxine  fea. 

SYRICON,  a  word  ufed  by  feme  authors  in  the  fame 
fenfe  as  fandyx.  PUny  makes  it  a  compofition  of  equal  parts 
of  finqpis  and  fandyx  ;  and.Aetius  gives  it  as  the  name  of 
a  coUynum,  ufed  in  many  diforders  of  the  eyes. 

SYRINGA,  in  Botany^  the  Lilac,  was  fo  called  by  Lin- 
naeus,  from  avpiy^,  av^iyy^y  ^  /J^f  ^Q  account  of  the  ufe 
which  the  Turks,  according  to  (Jludus,  make  of  its  ilraight 
and  tubular  branches,  when  deprived  of  their  pith,  for  to- 
bacco-pipes. In  Bauhin's  edition  of  Matthiolus,  p.  854, 
it  is  recorded,  on  the  authority  of  Cortufu^,  that  this  tree 
is  called  in  Barbary  Seringa  ;  which  De  Theis  writes y^rtiur, 
and  fuppofes  to  be  the  real  fource  of  the  Linnaean  name. 
it  may  as  well  be  imagined  that  this  African  word  came 
from  the  Greek,  and  originated  in  the  refemblance  of  the 
branches  to  a  reed,  which  is  likewiie  ufed  for  various  eco- 
nomical purpofes,  as  well  as  for  the  fimpleli,  moft  ancient, 
muiical  inflruments.  We  have  no  doubt  indeed  that  Lin- 
nzus  had  both  words  in  view ;  for  Seringa  occurs  in  the 
edition  of  Matthiolus  which  he  generally  ufed,  the  fmaller 
Valgrifian  one,  of  1570,  though  not  in  that  with  the  large 
cuts,  of  1583,  where  much  valuable  matter  is  omitted^ 
The  Pbiladelpbus  of  Linnaeus  and  others,  now  commonly 
called  Syringa  in  the  gardens,  is  confounded  in  its  nomen- 
clature and  hiftory  with  the  above,  its  branches  being  capa- 
ble of  ferving  the  fame  purpofes.  See  Syringa  in  Ciuuus 
and  Gerarde.— Linn.  Gen.  ii.  Schreb.  14.  WiUd.  Sp. 
PI.  V.  I.  48.  Mart.  Mill.  DiA.  v.  4.  Ait.  Hort.  Kew. 
V.  1.  23.  Vahl  £num.  ▼.  i.  38.  Gaertn.  t.  49.  (Lilac ; 
Toum.  t.  372.  JufT.  105..  Lamarck  Illuftr.  t.  7.) — Clafs 
and  order,  Diandria  Monogynia.  Nat.  Ord.  SepiarUy  Linn. 
Jafwinedt  Jufl*. 

Gen.  Ch.  CaL  Perianth  inferior,  fmall,  tubular,  of  one 
leaf,  permanent,  bordered  with  four  ere&  teeth.  Cor»,  of  one 
petal,  funnel-ihaped  ;  tube  cyliqdrical,  feveral  times  longer 
than  the  calyx  ;  limb  in  four  deep,  elHptic-oblong,  concave, 
obtufe,  fpreading,  or  fomewhat  revolute,  fegments.  Stam* 
Filaments  two,  very  fhort,  inferted  into  the  tube  of  the 
cbrolla ;  anthers  fomewhat  heart-ihaped,  obtufe,  ereA,  en- 
clofed  within  the  tube.  Ptfi.  Germen  fuperior,  oblong; 
ilyle  thread-ihaped,  rifing  as  high  as  the  ftamens ;  ftigma 
cloven,  tumid.  Peric.  Capfule  oblong,  pointed,  compreu'ed, 
of  two  cells  and  two  valves,  with  a  contrary,  ^xed,  double 
partition,  from  the  centre  of  each.  Seeds  two  in  each  cell, 
oblong,  compreffed,  pointed  at  each  end,  with  a  mem- 
branous border  at  each  margin. 

Ed.  Ch.  Calyx  four-toothed.  Corolla  tubular,  four- 
eleft.  Capfule  with  two  cells  and  two  valves.  Seeds  with 
a  membranous  border. 

I.  S.  vulgarh.  Common  Lilac.  Linn.  Sp.  PI.  11. 
Willd.  n.  I.  Ait.  n.  i.  Curt.  Mag.  t.  183.  (S.  caeruleo 
lore;  Cluf.  Hift.  v.  i.  ^6,  S.  caerulea ;  Ger.  £m.  1399. 
Lilac  I  Matth.  Valgr.  v.  2.  576^     L.  vulgaris ;  Poiteau  et 
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Torpin  Fl.  Parift*  7.  t.  5.) — Leaves  ovate.kesrt'ikaped. 
Stem  arboreous. — Said  to  be  a  native  of  Feriia.    Dr.  Sib- 
thorp  found  this  tree  wild  among  the  (hady  rocki  of  mosot 
Haemus,  but  not  in  Greece,  nor  its  immediate  DeigfaW- 
hood.  The  Turks  appear  to  have  long  cultivated  the  Lilac, 
and  its  common.  Englifh  name  is  derived  from  thero,  beloog- 
ing  alfo  in  their  language  to  the  Privet.    The  full  lika 
introduced  into  the  gardens  of  Germany,  Hoilaod,  and 
England,  about  the  middle  of  the  i6th  century,  appear  to 
have  come  firom  Conitantinojple.     At  prefent  nothing  i» 
more  common,  or  more  hardy,  m  every  garden  afid  (hrubboy, 
even  in  the  fmoky  courts  of  Londpn  and  other  great  towns; 
nor  does  any  thing  contribute  more  to  adorn  the  country 
about  London,  than  this  plant  and  the  Laburnum,  vhn 
they  bloflbm  together  in  May.     The  Lilac  riCes  to  the 
height  of  a  middle-fized  tree,  with  oppoiite,  round,  iioDooth 
branches.     Leaves  oppofite,  deciduous,  ftalked,  fmooth,  en* 
tire,  Dointed,  veiny,  of  a  full  opaque  green,  without  llipu- 
las ;  tneir  length  from  two  to  three  inches ;  their  hafeheiit- 
ihaped,  fomewhat  decurrent  aldng  the  linear  channelled  foot- 
ftaUL.     Clufiers  terminal,  a  foot  long,  vety  denfe,  obtofci 
repeatedly  compound,  of  innumerable  highly  fraffraot^smr/) 
whofe  fcent  is  too  powerful  for  mo&  people  m  a  coufioed 
apartment.     The  corolla  varies '  in  the  breadth  of  its  (e^* 
mentSt  as  well  as  their  hue,  the  uarrower  fort  being  of  tk 
peculiar  pale  purplifli-blue»  popularly  denominated  a  &c 
colour ;  the  broader  kind  is  more  purple.    A  pure  wiiite 
variety  is  common.     Matthiolus  is  charged  with  vmsxj^ 
the  oriental  feed,  called  Ben  nut,  to  his  ngure  of  the  liac 
above  cited,    That  he  confounded  the  two  plants  is  cff* 
tain,  but  it  feems  to  us  that  his  drawing  might  akogetler 
have  been  taken  from  the  Syringa.    See  HYr£RAKTHm> 
n.  2. 

3.  S.  chinenps.  Chinefe  Lilac.  Willd.  n.  2.  Bum* 
378.  Vahl  n.  2.  Ait.  n.  2. — Leaves  ovate.  Stemflinibby. 
-^Native  of  China.  Hardy  with  us,  flowering  in  May  a&d 
June.  Of  a  much  humbler  ftature  than  the  fonner}  with 
ovate,  not  at  all  heart-fliaped,  leaves^  and  more  laxpam^ 
of  rather  hr  ger  powers.  It  is  generally  taken  for  s  broad- 
leaved  variety  oi  the  following,  and,  like  that,  bears  fordog 
well. 

3.  S.jberfica.  Perfian  Lilac.  Linn.  Sp.  PI.  n.  WHU. 
n.  3.  Vanl  n.  3.  Ait.  n.  3.  Curt.  Majg.  t.  486.  Mill* 
Ic.  t.  164.  f.  I.  (S.  babylenica,  indivifis  deniionbafque 
foliis,  &c.;  Pluk.  Phyt.  t.  227.  f.  8.)— Leaves  lanceolate. 
Stem  (hrubby. 

fi.  S.  laciniata.  Mill.  Ic.  t.  164.  f.  2.  «  Schmidt.  Arb. 
V.  2.  t.  79."  ( Agem  Lilag  Perfarum ;  Comut  Caoad.  18S.) 
— Leaves  more  or  lefs  pinnatifid. 

Native  of  Perfia.  Introduced  into  our  gardens  before 
1640 ;  Paritn/on,  It  is  now  common,  and  quite  bardj) 
flowering  in  May,  and  eaiily  forced,  fo  as. to  come  Dodi 
earlier.  This  is  a  (hrub,  of  a  flender  habit,  four  or  ^ 
feet  high,  with  oppoiite,  flalked,  lanceolate,  poiated,  o- 
tire  leaves,  an  inch  and  half  long ;  occafionauy  becosoag 
deeply  pinnatifid,  which  variety  is  beft  increafed  by  lajen. 
Th&jlowers  are  larger  than  the  Conmion  Lilac,  and  to^ 
fragrant,  but  fewer  in  each  panicle,  and  lefs  crowded. 
Their  white  variety  is  peculiarly  brilliant  and  elegant.  Tli» 
fpecies  fcarcely  ever  forms  capfides  with  us. 

Syringa  fufpenja,  Thunb.  Jap.  19.     Willd.  n.  4.   S« 

FORSYTHIA. 

Syringa,  in  Gardening,  contains  plants  of  the  decidooi^ 
flowering,  flirubby  kind,  of  which  the  fpecies  cultivated  iRi 
the  common  lilac  (S.  vulgaris)  ;  and  the  Perfian  lihc 
(S.  perfica). 

In  the  firft  fort  there  are  feveral  varieties :  as  with  wiite 
8  iowtfH 
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tlow^rsy  with  blue  flowers,  with  purple  flowerti  or  Scotch 
lilac. 

The  fecond  fpecies  has  tlfo  feveral  ▼arietief  :  as  the  com- 
mon purple-floweredy  white-floweredi  blue-floweredy  and 
the  Ucioiated  or  cut-lea?ed.  * 

Mabod  of  Cidture. — Thefe  plants  are  moftly  ndfed  by 

fuckers  or  layers,  and  fometimes  by  feeds.     The  fuckers 

fhould  be  taken  off  in  the  autumn  or  fpring»  with  root* 

fibres  to  them,  and  be  planted  out  either  in  nurfery-rowi, 

to  remain  a  year  or  two,  or  where  thty  are  to  remain.    The 

*  layers  may  be  made  from  the  young  pliant  flioots,  and  be 

laid  down  in  the  autumn,  in  the  ufual  way,  when  in  the 

autumn  following  they  may  be  taken  off  and  planted  out, 

as  in  the  fuckers.  The  firS  fort  may  likewife  be  raifed  from 

feeds  fown  in  a  bed  of  common  earth,  in  the  autumn  or 

fpring,  keeping  the  plants  clean  when  they  come  up.   They 

afford  variety  in  the  large  borders  and  other  parts  of  ihrub^ 

beries. 

Syringa  of  Pan.    See  Syrinx. 

SY'RING£,  formed  from  <Tvpiy|»  or  JfrinXf  ptfe^  an  in- 
ftroment  ferving  to  imbibe,  or  fuck  in,  a  quantity  of  any 
fluid ;  and  to  fquirt  or  expel  the  fame  with  violence. 

The  fyrin^  is  made  ot  a  hollow  cylinder,  as  A  B  C  D 
{Plate  XV.  Hydraulic*,  fg.  8.)  furnifhed  with  a  little  tube 
at  the  bottom  £  F.  In  this  cylinder  is  an  embolus  or- 
pifton  E,  made,  or  at  leafl  covered,  with  leather,  or  fome 
other  matter  that  eafily  imbibes  moifture ;  and  fb  filling  the 
cavity  of  the  cylinder,  at  that  no  air  or  water  may  pals  be- 
tween the  one  and  the  other. 

If,  then,  the  little  end  of  the  tube  F  be  put  in  water, 
and  the  embolus  drawn  up,  the  water  will  afcend  jnto  the 
cavity  left  by  the  embolus ;  and,  upon  tbruiting  Wk  the 
embolus,  it  will  be  violently  expelled  again  through  the 
fame  tube  E  F:  and  ftill  with  the  greater  impetus  will  the 
water  be  expelled,  and  to  the  greater  diftance,  as  the  em- 
bolus is  thruft  down  with  the  greater  force,  or  the  greater 
velocity. 

'  This  afcent  of  the  water  the  ancients,  who  fuppofed  a 
plenum,  attributed  to  nature's  abhorrence  of  a  vacuuih : 
but  the  nyodems  more  reafonably,  as  well  as  more  intel- 
ligibly, attribute  it  to  the  prefTure  of  the  atmofphere  on  the 
furface  of  the  fluid. 

For,  by  drawinflr  up  the  embolus,  the  air  left  in  the 
cavity  of  the  cylinder  muft  be  exceedingly  rarefied ;  fo  that 
being  no  loneer  a  counterbalance  to  the  air  incumbent  on 
the  iurface  of  the  fluid ;  that  prevails,  and  forces  the  water 
through  the  little  tube,  up  into  the  body  of  the  fyringe. 

In  effed,  a  fyringe  is  only  a  fingle  pump,  and  the  water 
afcends  in  it  on^the  fame  principle,  as  m  the  conunon  fuck- 
ing pump ;  whence  it  follows  that  water  will  not  be  raifed 
in  a  fynnge  to  an  height  exceeding  thirty-two  or  thirty- 
three  teet. 

Syringes  are  of  confiderable  ufe  in  medicine  and  furgery. 
By  them  clyfters  are  adminiilered :  injedions  of  medicinal 
craters,  &c.  made  into  wounds,  &c.  They  alfo  ferve  to  in- 
je€t  coloured  liquors,  melted  wax,  &c.  into  the  veffels  of 
the  parts  of  animals,  to  (hew  the  difpofitioo,  texture,  rami- 
fications, &c.  of  them. 

The  fyringe  is  an  inffrument,  that  is  ufed  both  in  the 
rarefadion  and  condenfation  of  air.  In  order  to  under itand 
its  ufe  in  both  thefe  refpeds,  it  will  be  proper  to  explain  the 
conftrudion  of  its  embolus  or  pifton.  A  B  C  D  (Jir^  9O  re- 
preients  a  fmall  cylinder  of  brafs  about  one-fourth  of  an  inch 
thick,  and  of  fuch  a  diameter  as  juii  to  move  up  and  down 
in  the  fyringe  without  interruption,  but  fo  dofe  as  not  to 
admit  a  thin  paper  between  it  and  the  fyringe.  It  has  a 
ictew  at  the  top  and  bottom  of  the  fame  bignefe,  and  of 


SYR 

the  fame  thread,  but  with  this  difference,  that  at  the  end 
C,  a  piece  of  bladder  is  tied  on,  which  .makes  a  val^e,*  fO 
fixed  as  to  fuffer  all  the  air  cbniing  in  the  direction  D  C  to 
pafs  by,  but  to  ft  op  all  that  endeavours  to  pafs  from  C  to 
I).  The  rod  of  the  fyringe,  whofe  end  is  reprefented  at 
R  (^/•lo.),  has  a  piece  like  a  bell,  PP//,  with  fmall 
holes  through  its  upper  part,  and  a  female  fcrew  at  bottom, 
to  receive  the  end  D  of  the  fcrew  of  ^.  9.  That  piece 
being  fcrewed  in,  as  reprefented  by  the  fmall  letters  aBed, 
there  muft  be  another  cylindric  piece  ggy  whofe  diameter  is 
about  -^th  of  an  inch  fmaller  than  the  Gther  fcrewed  on  to 
C  or  f  •'  ferving  for  two  ufes,  the  one  to  preferve  the  valve 
at  C,  from  bemg  damaged  againft  the  bottom  of  the  fy- 
ringe by  its  thicknefs,  and  the  other,  (Vhich  is  its  principal 
ufe,)  to  prefs  a  foft  oiled  leather// againft  A  b.  This  lea- 
ther will  never  fold  upwards  for  want  of  room  between 
A  Band  the  fides  of  the  fyringe,  but  will  fpread  againft 
them  and  A  B,  fo  as  to  drive  all  the  air  before  it ^ (which 
air  is  alfo  ftopped  by  the  valve  at  C )  forward  through  the 
nofe  in  the  fyringe  into  any -place  where  it  is  intended  to  be 
driven.  But  when  the  rod  is  drawn  up,  as  the  leather// 
folds  eafily  about  the  fmaller  cylindric  plate  gg,  the  air  will 
eafily  pafs  by  to  fill  the  fyringe  that  way,  as  well  as  through 
the  valve  in  the  diredion  dc.  When  the  fyringe  is  made 
ufe  of  for  fucking,  you  muft  only  invert  the  piece  A  B  C  D, 
fo  as  to  fcrew  the  end  C  with  its  valve  into  the  bell.  PP,  with 
the  foft  oiled  leather  //between :  and  then  the  reverfe  will 
happen  of  what  has  been  juft  mentioned ;  ioi  thea  in  driv- 
ing down  the  pifton,  the  air  from  any  veilel  coming  into  the 
fyringe  will  flip  in  the  diredion  «/,  ^/between  the  bell  and 
fides  of  the  fyringe  (the  leather //not  being  on  now),  and 
alfo  through  the  valve-piece>  and  the  holes  near  P  P :  but 
in  drawing  up,  the  valve  will  fliut,  and  the  leather  /  /  will 
apply  cloie  to  a  3,  fo  as  to  admit  of  no  external  air  to  go 
back  into  the  fyringe.  In  both  cafes,  whether  of  injecting 
or  exhaufting  air,  fuch  a  double  fcrew  as  A  BCD  {Jig.  9.) 
with  its  valve  is  to  be  ufed ;  but  with  the  valve  towards  the 
rod  in  fucking ;  and  the  other  way  in  forcing,  that  no  air 
injected  into  any  thing  may  return  into  the  fynnge.  Defag. 
Exp  Phil.  vol.  ii.  p.  391. 

Since  the  difcovery  lately  made, .  as  it  is  faid,  by  a  foldier 
in  the  French  army,  that  light  and  heat  are  produced  merely 
by  the  compreflion  of  .atmofpheric  air,  the  principle  has 
been  applied  to  pra6iical  purpofes.  Accordingly  it  has  been 
found,  that  by  adapting  a  moveable  air-tight  cap  to  the  bottom 
of  a  common  fyringe,  and  placing  within  it  a  fmall  piece  of 
common  tinder,  and  then  deprefling  the  pifton  with  a  fliarp, 
quick  adlion,  heat  will  be  produced  fufficient  to  inflame  the 
tinder.  The  ufe  of  the  fcrew-cap  at  the  end  of  the  fyringe. 
is  not  only  to  render  the  inftrument  air-tight,  but  to  ferve 
for  receiring  the  tinder  or  fungas  placed  within  it.  Sy- 
ringes of  this  kind  are  fold  by  moft  of  the  philofophical  in- 
ftrument makers  in  London.  Since  this  contrivance  has 
been  thought  of,  it  has  been  propofed  to  make  walking- 
fticks,  fumiftied  with  fimilar  fyringes,  fo  adapted  to  them, 
that  a  fingle  ftroke  of  the  walking-ftick  on  the  ground 
would  be  lufficient  to  inflame  the  tinder,  and  to  afford  fuf- 
ficient  light  to  the  perfon  who  ufed  it  in  any  emergency. 

Syringe,  Dew,  in  Gardening,  a  fine  fort  of  fynnge,  con- 
trived for  the  purpofe  of  throwing  the  water  in  a  dewy 
manner  over  diiferent  fine  forts  of  fruit-trees.  In  hide-bound 
peach  and  nedtarine  trees,  after  being  hsird  forced,  the  ufe 
of  earth  or  clay  paint,  whenever  they  are  pruned  or 
tied  in,  wiU,  it  is  faid,  be  attended  with  admirable  effeds, 
efpecially  when  the  dew-fyringe  is  freely  ufed  foon  after  the 
fires  are  fet  a  going,  and  the  boufe  fliut  in  :  as  by  retainisj^ 
the  dewy  moifture  upon  the  bark  axul  buds  of  the  trees,  it 

nouriftiet 
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notirUkes  them  both,  makes  the  flowers  much  ftronger,  th^  by  the  eocydopedift  at  Rome,  and  had  a  dnwing  aade  of 

Iruit  feta  much  thicker,  and  keeps  the  trees  free  from  in-  it ;  but  reflefting  on  its  abfurdity  afterwards,  we  made  ns 

kStBf  when  they  are  in  a  ftate  moft  hable  to  be  injured  by  ufe  of  it,  and  we  have  long  feen  that  there  is  no  truftkr  to 

them.     Indeed  the  writer  can  confidently  aflert,  that  thele  painters  or  fcalptors  for  accurate  drawings  of  ancient  inim- 

forts  of  trees,  when  managed  in  this  way  with  the  fyringe  ments  of  nfufic.     We  have  fees  the  fyrinx,  which  had  a 

and  paint,  wUl  feldom  be  either  hide>bound  or  attacked  by  regular  feries  of  founds,  afcending  or  defceoding,  repie. 

inCeas.     The  dew-fyrin^e  ihould  of  courfe  be  in  every  fenting  four  of  one  length,  and  .three  of  another ;  which  of 

hot-houfe,  as  it  is  a  neccffary  and  very  ufeful  tool  in  all  fuca  couriie  would  fumiflk  no  more  than  two  different  foitodi. 

fituations  and  places,  as  well  as  on  feme  other  occafions.  Now  the  reeds  that  were  joined  together  decreafed  is  tla 

It  may  alfo  be  of  utility  in  the  cultivation  of  fome  parti-  proportion  ;  at  the  top,  where  they  received  the  brathi 

eular  forts  of  plants.  they  were  all  of  the  fame  height  ;  but  at  the  bottomi  vim 

SYRINGITES,  a  ftone  mentioned  by  Pliny,  and  de-  the  breath  efcaped  from  the  tube,  they  were  all  gradui% 

fcribed  as  being  always  full  of  cavities.     Some  have  fup-  ihorter,  one  than  the  other.     The  cymbals,  too,  wlucli 

pofed  this  author  mtAnt  the  ofteo£oUa  by  this  name  ;  but  it.  were  to  be  ftruck  againft  each  other,  are  placed  in  thehuds 

IS  more  probable  that  he  meant  the  ilone  we  now  call  Jj^'  of  fome  antique  figures  in  fuch  a  manner,  that  it  vould  be 

ringoides^  or  the  pipe-ftone.  impoifible  to  bring  them  in  contact  with  the  neceffary  degree 

SYRINGOIDES  Lapis,  thefife^one^  in  Natural Hif-  of  force,  without  amputating,  or  at  leaft  violently  hruifiog, 

iorjf  the  name  of  a  very  beautiful  lolfile  fubftance,  of  which  the  thumbs  of  the  performer. 

there  are  feveral  different  kinds.     Thetubulimarini,  or  cafes        The  manner  of  playing  on  the  fyrinx  by  the  aocieoU 

of  fea-worms,  lodged  in  any  folid  fubRance  of  the  foflile  under  the  title  oi ^ula  panist  is  accurately  defcribefliQa 

kind,  conilitute  what  is  called  the  lapufyrmgoidet.  fingle  verfe  of  Lucretius,  lib.  v. 

The  moil  frequent  kind  is  made  of  the  common  matter  of  „  ^.  r^^^  ^,i,««o  «n/<^  «^««.o.,»«  U\^^  »» 

^1     I  J      TT  I        ^•«         r    ^    •         VI-  ^  «    !•     r  j'/r       ^  — ••  r*t duora  caUmos  UHCO  peTcurre laoro. 

the  ludus  lielmontn,  or  leptaria,  with  tuouh  of  different  '^  *^ 

kinds  and  dimenfions  in  it ;  but  the  moft  beautiful  fort  is  that         Bianchini  (DeTribus  Gen.  Inflrum.  Muf.  Vet)  tlmh 

made  of  the  bottoms  of  (hips,  old  boards,  or  piles  of  wood  ;  the  fyrinx  the  origin  of  the  organ. 

which,  having  been  long  in  the  fea,  have  been  pierced  by  the        Bonanni  ( Gabinetto  Armenico)  calls  the  fyrinx  dt^o^f^ 

fea-worms,  which  have  made  their  feveral  burrows,  and  left  twralif  the  mepherd's  whittles. 

their  (hells  behind  them  :  the  whole  of  thefe  fubftances  be-        The  two  fets  of  admirable  performers  on  Pan'?  pipes, befe 

coming  afterwards  petri(ied,  is  found  in  form  of  wood,  with  at  prefent,  ( 1 803 )  exalted  the  fyrinx  into  a  concert  iDftro- 

all  the  knots,  veins,  and  other  chara6ter8,  but  wholly  of  the  ment  in  the  open  air  ;  which  is  beating  the  ancients  with  thdr 

hardnefs  of  ftone.     This  is  ufually  of  a  blackifh   colour,  own  weapons  ;  for  befides  playing  in  differeat  parts,  tkj 

and  the  pipes  being  of  a  pale  yellow,  the  whole  makes  a  very  perform  prettier  airs,'  we  believe,  than  the  ancicnu  eier 

elegant  appearance.  heard  on  thefe  ruftic  inftruments.     They  have  extended  the 

Our  clay-pits  about  London  afford  alfo  a  fyringoides  of  fcale  beyond  the  ancient  f^jfiema perffeamn^  nuuammhmB- 

this  kind,  but  the  earth  there  abounding  with  the  matter  of  tatum. 

the  conunon  vitriolic   pyrites,   that   fubftance  by  degrees         SYRIS,  m  jincUnt  Geography.     See  SiRis. 
gets  into  the  pores  of  the  wood,  and  the  whole  feems  a  mafs         SYRITES,  in  Natural  Hjfiory,  a  name  ufed  by  fofflefiv 

of  pyrites,  with  thefe  pipes  lodged  in  it  in  different  direc-  the  fapphire  ;  but  by  Pliny  for  a  ftone,  which  he  fajt  wa 

tions.     This  has  beeu  cadled  by  authors  pyrites  fyringoides*  generated  in  the  bladder  of  a  wolf. 
Hill.  SYRITTY,  in  Geogn^hy,  a  town  of  Bengal;  8mib 

SYRINGOTOMUM,iH  Surgery^  an  old  inftrument  for    S.W.  of  Goragot. 
operating  on  fiftulae  in  ano.  SYRIUS,  a  word  ufed  by  fome  authors  for  a  very  ftrong 

:  MYRINGOTOMY,  a  term  ufed  for  the  cutting  for  the  purge,  a  preparation  of  fcammony  ;  being  no  other  ihas  a 

fiftula.  refin  or  magiftery  of  that  drug. 

SYRINX,  Gr.;  FUlula  Pams^  Lat.;  Stringa^  Ital.;  Pan's        SYRMA,  among  the  Romans,  a  long  garment,  connoo 

Pipesy  Engl.;    an  inftrument   compofed  of   reeds   of  dif-  to  both  fexes,^  that  reached  to  the  ground.     It  was  ufed  ia 

fierent  lengths,  tied  or  faftened  toj^ether  with  wax,  faid  by  tragedies,  that  the  perfons  of  the  heroes  and  heroines  ou^ 

the  poets  to  be  invented  by  Pan  ;  and  with  refped  to  thtjy^  appear  the  taller.     Pitifc.  in  voc. 
ri^a  Poms  of  the  ancients,  it  is  obferved  by  the  editors  of        SYRM^A,  a  name  given  by  the  ancients  in  fireoeraltoi 

the  Supplement  to  the  (irft  folio  edition  of  the  Eneyclo-  certain  root,  faid  to  be  of  the  radifh-kind,  ana  to  he  fi«- 
B^die,  that  Bartholinus,  De  Tibiis  Vet.  1.  iu.  c.  6.  has  re-    quently  ufed  to  promote  vomiting. 
lated  his  having  feen  at  Rome,  on  a  monument  in  the  Far-         Some  have  made  it  alfo  the  name  of  a  fort  of  viand,  pf^ 

nefe  palace,  a  fyrinx  with  eleven  pipes :  the  five  firft  are  of  pared  of  honey,  the  fine  fat  of  animals,  and  other  bgl^ 

equal  length,  and  confequently  produce  the  fame  tone  ;  dients,  which  was  the  prize  beftowed  at  one  of  the  Spvtai 
with  fix  others  of  equal  diameter,  but  of  different  lengths  games  :  others  have  ufed  it  to  exprefs  a  purging  poOo% 
from  the  firft  five.  **  1  confefs,"  fays  the  author  of  the  arti-  made  of  fait  and  water,  or  plain  brine.  The  ifegyp^ 
cle»  **  that  I  am  unable  to  conceive  the  ufe  of  the  five  firft  frequently  purged  themfelves  with  this  radiih-juice  and  fat* 
reeds  or  pipes  of  the  fame  leneth,  for  no  two  of  them  could  which  operated  gently  both  upwards  and  downwanls,  8" 
be  made  to  found  at  once.  Is  it  not  poffible  that  thefe  five  thefe  potions  were  called  by  the  fame  mmejyrmdta. 
pipes  were  halftones,  and  differed  from  each  other  in  length  Syrmjea,  "Lv^fjiawf  in  jfntiquityf  was  ufed  as  a  defigoatioB 
•  to  little,  as  to  feem  all  of  a  length  :  or,  perhaps,  they  dif-  of  the  games  at  Sparta,  the  prize  in  which  was  avfji^h  ^ 
frrcd  in  diameter,  and  may  have  all  produced  different  tones,  a  mixture  of  fat  and  honey, 
thougrh  of  equal  length."  SYRM-£SMUS,  a  word  ufed  by  the  andent  medioi 

.  It  IS  not  a  very  fagacious  conjefture  to  imagine  that  any  writers  to  exprefs  a  gentle  purging  of  the  ftomach  or 
aacKBt  inftrument  had  five  femi-tones  de  fike.  The  chro-  bowels,  either  by  ftool  or  vomit,  it  had  its  name  ^^ft 
matic  tetrachord  confifted  only  of  one  femitone  major,  one    mdet^  a  word  expreffiog  a  medicine  that  aAed  in  this  gcst* 

nmor,  a&d  a  ninor  third.    We  faw  the  fyrinx  mentioned    manner* 

SYROS. 
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SYROS»   IB  jifuUni  Geogrcfhf^  one  of  the  Cydadet  water  in  cry ftalli zing ;  fo  that  fugar»  in  the  foftti  0f  candr, 

iflandsy  fituated  S.  W.  of  the  idand  of  Tenos,  S.  of  that  contains  afways  one  certain  proportion  of  water,  while  dif- 

of  Androty  W.  of  Deloa,  and  N.  W.  of  Paros,  celebrated  ferent  kinds  of  fugar  may  hold  more  or  lefs  aqueous  matter, 

ior  its  power  and  commerce ;  now  Syrih  which  fee. — Alfo,  according  to  their  different  manner  of  refining,  the  accidents 

a  town  of  the  fame  ifland. — Alfo/  a  town  of  Afia  Minor,  of  the  weather,  &c.     Hence,  therefore,  all  fuch  infufions 

in  Caria. — ^Alfo,  a  river  of  the  Peloponnefus,  in  Arcadia.  for  fyrups  as  are  of  a  delicate  or  deftruAible  colour,  which 

SYROTA,  an  iflaad  fituated  between  Sicily  and  the  is  impaired  by  boiling,  fuch  as  violets,  clove-July  flowers, 

coaft  of  Africa.  &c.  and  all  fuch  inhafions  as  contain  any  volatile  parts, 

SYRTES,  the  SyrtUf  two  gulfs  on  the  northern  coaft  of  which  would  evaporate  by  a  boiling  heat,  as  thofe  of  cinna- 

Africa,  one  called  "  Syrtis  minor,"  on  the  coaft  of  Byfa-  mon,  orange-peel,  &c.  (hpuld  have  twice  their  own  weight 

csene ;  the  other  called  "  Syrtis,'* •or  "  Syrtis  major,"  on  of  fugar  added  to  them,  and  be  kept  clofe  covered  in  the 

the  coaft  of  Cyrenaica,  ne&r  the  gulf  of  Sydra.     The  ap*  gentle  heat  of  the  balneum  Mariae^  till  the  fugar  is  diflblved  $ 

pellation,  if  it  has  not  a  more  ancient  oriental  etymology,  which,  to  halten  the  folution,  (hould  be  reduced  to  powder, 

leems  to  be  derived  from  the  Greek  oi/fity,  trahere^  and  the  Secondly,  the  decod^ions  of  all  fuch  vegetable  lubftancea 

reafon  is  fulHciently  known  to  thofe  who  frequent  this  coaft,  as  lofe  no  valuable  parts  by  boiling,  may  be  boiled  down  to 

the  fea  continually  tending  to  enter  into  thefe  Syrtes  and  the  the  proper  confiftence  with  their  own  weight  of  fugar,  the 

adjacent  coaft,  fo  that  veffels  are  borne  with  it,  and  expofed  two  being  firft  clarified  together  with  the  whites  of  eggs  in 

to  great  danger  of  being  loft  among  the  rocks.  the  ufual  way  :  but  if  the  ingredients  here  contain  any  unc- 

Mela,  in  fpeak'ing  of  the  Lefler   Syrtis,  fays,  <'  Syrti  tuous  or  balfamic  parts,  on  which  their  medicinal  virtue  de- 

iinus  eft  centum  fere  millia  paflum  qua  mare  accipit  patens :  pends,  let  the  fugar  be  added  from  the  very  firft,  and  boiled 

trecenta,  qua  cingit.     Verum  importuofus  atque  atrox,  et  along  with  the  ingredients  ;  afterwards  ftraining  and  clari- 

ob  vadorum  frequentium  brevia  magifque  etiam  ob  alternos  fying  it,  before  it  be  near  the  confiftence  of  a  fynip.     This 

motus  Pelagi  ad  fluentiR  et  refluentis  infeftus."  rule   is  founded   on  the  property  in  fugar  of  difiblving 

Of  the  Greater  Syrtis  he  fays,  '<  Tum  Leptis  altera  et  refins  and  oils,  fo  as  to*  make  them  intimately 'mix  with 

Syrtis,  nomine  atque  ingendo  par  priori :  celerum  altero  water. 

itr^   fpatii  qua  dehifcit    quaque    flexum  agit,    amplior.  Thirdly,  all  vegetable  juices  are  to  be  thoroughly  puiK- 

£ju8  promontorium  eft  Bryon  ab  eoque  in^piens  ora,  quam  fied,  before  they  are  boiled  into  fyrups.     Thus  the  juices 

Lolaphagi  tenuifle  dicuntur,  ufque  ad  Phycunta  (et  id  pro-  of  lemons,  oranges,  &c.  are  firft  to  be  filtered,  and  then 

montoriumeft)  importuofo  littorepertinet."  made  into  fyrups  without  boiling,  according  to  the  firft 

SYRUP,  Syrupus,  or  Siruput^  in  Pharmacy^  an  agree-  rule ;  but  the  juices  of  mulberries,  and  the  like,  will  not 

able  liquor,  or  compofition,  of  a  thick  confiftence,  made  of  clarify  without  a  be^nning  fermentation  ;  wherefore  they 

iuicea,  tin^ures,  or   waters,  of  fruits,  flowers,    or  herbs,  muft  firft  ftand  a.  dav  or  two,  and  then  they  will  paia 

Doiled  up,  in  order  to  preferve  it  from  fpoiling,  by  ferment-  through  a  flannel ;    after  which  thefe  are  to  be  made  into 

ation  or  otherwife,  with  fugar  or  honey.  fyrup  vrith  an  eighth  part  lefs  than  twiqe  the  quantity  of 

Menage  derives  the  word  from  the  Arabic,  e^boraht  po-  fug^r ;  that  is,  with  one  pound  twelve  ounces  of  fpgar  to  a 

tion  I  formed  from  the  root  fchire^^  to  drink. — Others  de-  pint  of  the  juice,  on  account  of  their  being  fomewnat  fac- 

rive  -it  from    the  Greek  <rv^v,    I  draw ;    anH  ofro$,  juice,  charine  themfelves.     And  wines  and  viqegars  muft  be  made 

JBfthiut,  from  Svptdt,  and  oiTpr;  in  regard  thefe  kinds  of  liquors  into  fyrups   with  the  fame  quantity.      Shaw's  Lednres, 

were  much  in  ufe  among  the  Syrians,  a  very  delicate  people,  p.  205. 

According  to  D'Herbelot,   the  words  j^rti^,  2xA  Jherha^  In  making  fyrups,  refined  fugar  (hould  always  be  em- 

or/orbetf  come  both  from  the  AxMc  fcbaratf  which  ^gnu  ployed ;  or,  if  coarfer  fugar  be  ufed,  the  fyrup  (hould  be 

fies  any  kind  of  drink  in  the  general.  clarified,  by  beating  to  a  froth  the  white  of  c^?s  with  a 

There  are  various  kinds  of  fyrups  denominated  from  the  fmall  portion  of  water,  and  adding  it  to  the  tuition  of 

various  fruits,  &c.  they  are  extraffced  from,  or  firom  their  fugar  and  water  before  boiling.     The  albumen  coagulates 

virtues ;  as   fyrup  of  violets,  of  elder,  of  wormwood,  of  as  the  fyrup  boils,  and,  involvmg  the  impurities  which  the 

poppies,    &c.  emetic  fyrups,   lyenteric,  and  anti-nephritic  fugar  contained,  rifes  to  the  furface  in  the  form  of  a  fcum, 

fyrups,  and  chologogue,  phlegmagogue  fyrups,  &c.  wmch  muft  be  carefully  removed.     If  too  much  fugar  be 

Syrups,  which  were  formerly  looked  upon  as  medicines  of  ufed,  or  if  the  fyrup  be  too  long  boiled,  the  fugar  foon  cryf- 

coniiderable  value,  are  at  prefent  regrarded  chiefly  as  vehicles  tallizes;  and  if  it  be  in  too  fmall  proportion,  the  fyrup 

for  medicines  of  greater  efficacy,  and  are  ufed  for  fweeten-  quickly  ferments,  and  becomes  acefcent.     The  moft  certain 

ing  of  draughts,  juleps,  or  mixtures,  and*for  reducing  the  teft  of  the  proper  confiftence  of  a  fyrup  is  its  fpecific 

liehter  powders  into  bolufes,  pills,  and  electuaries.     But  as  gravity,  which,  when  cold,  (hould  be  i«385.     But,  however 

'  all  thefe  purpofes  may  be  anfwered  by  the  fimple  fyrup  alone,  well  prepared,  fyrups  are  apt  to  ferment,  when  kept  in  a 

there  is  little  occafion  for  any  other.  temperature  above  60^ ;  and  therefore  the  following  direc- 

There  feems  to  be  no  part  of  pharmacy  in  which  the  tion  relative  to  their  prefervation  is  given  by  the  London 

writers  of  difpenfatories  have  more  erred  than  in  their  di-  College. 

re6tton«  about  the  making  of  fyrups  ;  which  feetns  the  more  '<  Let  fyrups  be  preferved  in  a  place  the  temperature  of 

ftrange,  hecaufe  this  part  is  particularly  eafy.  which  never  exceeds  5*5^. 

Xhe  whole  bufinefs  of  fyrup*making  may  be,  however,  •  Syrup  of  Lond.  rh.  is  obtained  by  di(folving  i\  lbs.  of 

reduced  to  a  few  (hort  and  eafy  rules.     At  nrft,  it  is  matter  refined  fugur  in  a  pint  of  water,  by  means  cf  a  water-bath ; 

of  experience  that  aqueous  infufions,  deco6^ioo8,  or  other  fetting  it  afide  for  24  hours,  taking  off  the  fcum,  and  if  it 

aqueous  liquors,  require  twice  their  own  weight  of  dry  fugar-  has  any  faeces,  pouring  off  the  clear  part  from  them. 

candy  to  make  them  into  a  fyrup  of  a  juft  confiftence,  for  Thejimple  or  common  fyrup  of  the  Edinb.  Ph.,  is  pre- 

keeping  without  candying  or  fermenting.  pared  by  diffolving  i  j  parts  of  purified  fugar  powdered  in 

This  rule,  by  directing  the  ufe  of  fugar-eandy,  fixes  the  eight  parts  cf  water  by  a  gentle  heat,  and  boiling  it  a  little 

confiftence  of  fyrups  in'  an  exa6ler  manner  than  any  way  fo  as  to  form  a  fyrup.     Syrups,  for  which  neither  the  weight 

elfe)  becaafe  all  falts  require  a  detenamate  proportion  of  of  fugar  nor  the  mode  of  diffolving  it  it  fpecified*  are  thus 

preparedi 
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prepared :  add  29  oz.  of  refined  fugar»  finely  powdered  by 
degcees,  to  one  pint  of  the  liquor  prefcribed  ;'and  diseft 
with  a  moderate  heat)  in  a  dofe  vefleli  till  it  if  diflblyed,  fre- 
quently ftirring  it ;  fet  the  folution  afide  for  24  hourSf  take 
off  the  fcumy  and  pour  off  the  fyrup  from  the  fasces,  if  there  be 
any.  Simple  fyrup,  properly  prepared,  fliould  be  inodoroust 
fweet,  thickilh,  nearly  colourlefs,  andperfedly  tranfparent. 

Sy  RUPUS  jiculi  yfcetofif  fyrup  of  acetoua  acid,  ot  Edinb. 
Ph.,  is  prepared  by  boiling  3^  lbs.  of  refined  fugar  in  3|  Iba. 
of  diftilled  vinegar,  fo  as  to  form  a  fyrup :  as  it  is  apt  to  be 
decompofed,  it  (ho\dd  be  made  in  fmall  quantities  at  a  time. 
This  -fyrup  may  be  ufed  for  fweetening  barley-water  «r 
gruels,  in  fevers  and  inflammatory  difeafes. 

Syrupus  j^Uiif  fyrup  of  garlic,  of  the  Dub.  Ph.,  is  ob- 
tained by  macerating  one  pound  of  garlic-root  (bulb)  in 
two  pints  of  boiling  water,  in  a  covered  veffel,  for  1 2  hours  ; 
then  adding  the  fugar  to  the  drained  liquor,  and  thus  form* 
iiig  a  fyrup.  This,  though  difagreeable,  contains  the  virtues 
ofgarlic. 

Syrupus  Jllthd^  offidnaTuf  fyrup  of  marfti-mallows,  of 
the  Edinb.  Ph..  is  procured  by  boiling  10  lbs*  of  water  with 
one  pound  of  firefh  root  of  marih-mallows  fliced,  down  to 
one-naif,  and  exprtfiing  it  ftrongly,  and  ftraining  :  putting 
afide  the  ftrained  liquor,  and  when  the  faeces  have  fubfided, 
adding  to  it  the  fugar :  then  boiling  it  fo  as  to  form  a  fyrup. 
This  fyrup  is  fuppofed  to  poffefs  demulcent  properties, 
which  are  trivial ;  and  as  it  contains  a  fmall  proportion  of 
fugar^  it  is  fobn  fpontaneouily  decompofed.  The  lubri- 
cating virtues  of  this  fynip  ni«y  be  fupplied  by  adding  to 
the  common  fyrup  a  fumcsnt  quantity  of  mucilage  of  gum 
arabic.  • 

Syrupus  jturantih  fyrup  of  orange,  of  the  Lond.  Ph.,  is 
prepared  by  macerating  s  oz.  of  fre(h  orange-peel  in  a  pint 
of  Doiling  water  for  1 2  hours,  in  a  covered  veffel ;  then 
pouring  off  the  liquor,  and  adding  to  it  3  lbs.  of  refined 

fugar* 

DYRUPys  C'Urt  AurantUf  fyrup  of  orange,  of  the  Edinb. 
Ph.,  is  obtained  by 'macerating  6  oz.  of  frefh  peel  of  Seville 
oranges  in  3  lbs.  of  boiling  water  for  12  hours ;  thpn  adding 
4  lbs.  of  refined  fugar  in  powder  to  the  (trained  liquor,  and 
expofidg  it  to  a  gentle  heat,  fo  as  to  form  a  fyrup. 
.  Syrupus  AurantUt  fyrup  of  orange,  of  the  Dub.  Ph.,  is 
had  by  macerating  8  oz,  of  frefli  peel  of  Seville  oranges  in 
fix  pints  of  boiling  water,  for  12  hours,  in  a  covered  veffel, 
and  diffolving  as  much  fugar  in  the  filtered  liquor  as  will 
form  a  fyrup. 

A  fyrup -equally  ameable  and  efficacious  may  be  made 
by  adding  fij  of  tinaure  of  orange-peel  to  a  pint  of  fimple 
fyrup. 

Strupus  Cokbui  AtOumnaUty  fyrup  of  meadow-faffron» 
of  the  Edinb.  Ph.)  may  be  made  by  macerating  i  oz.  of  frefh 
meadow  faffiron-root  (bulb),  cut  into  thin  dices,  in  16  oz. 
of  diftilled  vinegar,  for  two  days,  (baking  the  veffel  occa- 
fionallv;  then  expreffing  and  gently  ftraining  the  liquor, 
and  adding  to  it  96  oz.  of  refined  fugar  in  powder ;  and 
then  boiling  a  little,  fo  as  to  form  a  fyrup.  With' the  fub- 
ftitutioQ  of  fyrup  for  honey,  this  preparation  is  fimilar  to 
oxymel ;  and  the  dofe  is  1^ jj,  increafed  gradually  to  f  J] 
or  more. 

Syrupus  Croc'h  fyrup  of  faffron^    See  Saffron. 

Syrupus  DUmtU  CarjopbyUU  fyrup  of  the  clove-July 
flower,  of  the  Edmb.  Ph.^  is  obtained  by  macerating  i  lb.  of 
recent  petals  of  the  flower,  freed  from  their  claws,  in  4  lbs. 
of  boihng  water  for  12  hours,  then  adding  7  lbs.  of  refined 
fugar  in  powder  to  the  ftrained  liquor;  and  diffolving  it 
with  a  gentle  heat,  fo  as  to  form  a  fyrup. 

8Yl|UP¥fl  CofycpbylB  RtMi  fyrup  of  clote-July  flower, 


of  Dub.  Ph.,  is  prepared  by  macerating  for  12  boon,  sibt 
of  the  frefh  petals,  freed  from  the  claws,  in  fix  piata  of 
boiling  water,  in  a  glafs  veffel^  and  diffolving.  a  fuffident 
quantity  of  fugar  in  the  ftrained  liquor  to  make  a  fynq). 
This  fyrup  is  valued  for  the  rich  colour  and  agreestie 
flavour  of  the  flowers.  Alkalies  change  the  colour  to  gneo, 
and  thus  form  a  teft  of  the  genuineneu  of  the  fyrup, 

Syrubus  Limomi,  fyrup  of  lemon,  of  the  Lond.  PLjii 
made  by  diffolving  z  lbs.  of  refined  fugar  in  a  pint  of 
ftrained  lemon-juice. 

Syrupus  Citri  Me£c£y  olim  ^jm/^/ ZfiMomm,  fyntp  of 
lemons,  of  the  Edinb.  Ph.,  is  prepared  by  difTc^nog  fire 
parts  of  refined  fugar  in  three  parts  of  ftrained  lemoD-juke, 
after  the  feces  have  fubfided,  fo  as  to  form  a  fymp. 

Syrupus  Lhnonis^  fyrup  of  lemon,  of  the  Dub.  FI1.,  it 
made  by  putting  two  pints  of  expreffed  lemon-juicC)  titer 
the  fseces  have  fubfided,  into  a  matrafs^  and  immerfbgit 
in  boiling  water  for  a  quarter  of  an  hour )  flraining  it 
through  a  fieve  when  cold,  and  making  it  into  a  fymp. 
This  is  an  agreeable  fyrup  for  acidulating  barlej-witer  or 
other  drinks  in  febrile  dileafes :  it  is  alfo  an  ufeful  adjiud 
for  gargles  in  inflammatory  fore-throat. 

Syrupus  Mori^  fyrup  of  mulberry,  of  the  Lond.  Fli^ 
is  made  by  diffolving  2  lbs.  of  refined  fu&rar  io  a  pint  of 
flrained  mulberry  juice,  as  for  fyrup.  This  is  ufed  for  tlbe 
fame  purpofes  as  the  fyrup  of  lenoons,  and  has  a  better 
colour. 

Syrupus  O/n,  fyrup  of  opium»  of  the  Dub.  Ph.,  ii  ob- 
tained by  macerating  18  grains  of  the  watery  extnftof 
opium  in  8  oz.  of  boiling  water,  till  the  opium  be  diffolTed^ 
and  then  adding  fugar,  lo  as  to  make  a  fyrup.  Thiaaai 
ufeful  anodyne  for  allaying  the  irritation  which  oocafioa 
cough  in  catarrh  after  the  inflammatory  fymptom  are 
abated,  aadtfor  procuring  fleep,  in  the  difeafes  of  chiUia* 

Syrupus  FapaverUy  ^rmp  of  poppy.     See  Poppt. 

Syrupus  FefforaUs,  fyrup  peroral,  a  form  of  iiiedia|e 
prefcribed  in  the  late  Lond.  Ph.,  and  intended  to  ftasd  in 
the  place  .of  the  fyrup  of  maidoi-hair,  and  fone  otbm^^ 
that  kind.  It  is  to  be  made  thus :  take  leaves  of  ^  " 
maiden-hair  dried  five  ounces,  liquorice  four  ounces, 
water  five  pints ;  fteep  the  ingredients  for  fome  homt 
afterwards  (brain  off  ttie  liquor  ^  and  when  it  is  nudecbr 
by  fettling,  add  to  it  the  neceffary  quantity  of  fogv  ^ 
make  it  a  fyrup  in  the  common  way. 

Syr¥pu8  Rhaad6s.    See  Poppy. 

Syrupus  RhamtUi  fyrup  of  buckthorn,  of  the  Load.  Fbf 
is  prepared  by  fetting  apart  four  pints  of  the  frefh  jiacew 
buckthorn  berries  for  three  days,  that  the  faeces  najr  ^ 
fide,  and  ftraining  it :  adding  to  the  ftrained  juice  MS* 
root  fliced,  and  pimento  berries  bruifed,  ef  eadi  half  s 
ounce ;  then  macerating  in  a  gentle  heat  for  four  boBH 
and  ftraining  ;  boiling  the  remainder  of  the  juice  down  t» 
i^  pint,  mixing  the  fiquors^  and  adding  j^  lbs.  of  lefioed 
fugar,  as  for  making  fjrrup, 

Syrupus  Rhamm  Cattartuh  fyrup  of  buckthorn,  of  tk 
Edinb.  Ph.,-  is  made  by  boiling  two  parts  of  the  dam 
juice  of  ripe  buckthorn  berries,  and  one  part  of  refitfd 
fugar,  fo  as  to  make  a  fyrup.  This  is  a  brilk  athirtK* 
but  on  account  of  the  roughnefs  of  its  operation,  K  ^ 
feldom  ufed,  except  as  a  horie  medicine.  The  dofe  ii  frff 
f  jfs  to  f  Jj,  drinking  freely  of  tepid  demuloeot  w 
during  its  operation.     See  Rhamnus. 

Syrupus  Rofs^  f^rrup  of  rofes.    See  Rosb. 

Syrup  of  SapWt  is  an  ancient  medicament,  the  bafe  « 
which  is  apples,  with  juices  of  buglofs,  anife,  fafTmnt  ^ 
Thus  called  from  Sapor^  king  of  Perfia,  who  overcsnetk 
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anperor  Valeriaiiy  and  who  was  fuppofed  to  be  the  m» 
ventor  of  it« 
Strupus  Saecbamm.    See  Sugar.  - 
Syrupus  Sails  MoMms.    See  Squills. 
Strupus  SemM,    See  Senna. 
Syrupus  SuMurii.    See  Sulphur. 
Syrupus  Tomamit  fyrup  of  Toluy  of  the  Lond.  Ph.,  is 
prepared  by  boiliDg  i  oz.  of  the  balfam  of  Tolu»  in  a  pint  of 
boiungr  water*  for  half  an  hour  in  a  dofe  veifeU  frequently 
ftirring  it,  and  ftraininfir  the  liquor  when  it  is  cold ;  then 
adding  2  lbs.  of  refined  fugar. 

Syrupus  Tolmfera  Bmfamt  vulgo  Sjryfmt  SalfinmaUf 
fyrup  of  Tolu»  commonly  called  balfamic(yrup»of  the  £dinb. 
Ph.,  16  obtained  by  ad(ung  to  a  lbs.  of  common  fyrup,  im- 
mediately after  it  is  made,  and  before  it  is  quite  cold,  i  oz. 
of  tindure  of  baUam  of  Tolu  gradually,  and  with  frequent 
ftirring, 

Syrupus  FioU  OdoraiSf  fyrup  of  violet,  of  the  Edbb. 
Ph.,  is  made  by  macerating  a  pound  of  the  flowers  of  the 
odorous  violet  in  four  pounds  of  boiling  water  for  24  hours, 
in  a  covered  glafs  or  glazed  earthenware  veflel ;  then  ftrain- 
ing  without  expreffion,  and  adding  7^  lbs.  of  refined  fugar 
in  powder,  fe  as  to  make  a  fyrup. 

Syrupus  FiaUf  fyrup  of  violet,  of  the  Dub.  Ph.,  is  pre- 
pared by  macerating  for  24  hours,  2  lbs.  of  the  frefh  petals 
of  the  violet,  in  five  pints  of  boiling  water ;  then  Hraining  the 
liquor  through  fine  linen  with  expreffion,  and  adding  a  fuf- 
fident  quantity  of  water  to  make  a  fyrup. .  This  fyrup  has 
a  deep  blue  colour,  and  a  very  agreeable  flavour ;  but  the 
colour  is  injured  by  keeping,  and  hence  the  fyrup  is  often 
counterfeited  with  materiah  which  have  a  more  permanent 
colour,  and  which  are  more  eafily  obtained.  The  fraud  is  de- 
teAtd  by  adding  a  little  acid  or  alkali  to  a  portion  of  the 
fufpeAed  fyrup  ;  if  it  be  genuine,  the  acid  will  change  the 
blue  colour  to  red,  and  the  alkali  to  green  ;  but  if  it  be 
counterfeit,  there  will  be  no  fuch  chanses.  This  fyrup 
z€tB  as  a  gentle  laxative  when  given  to  infants ;  but  it  is 
chiefly  ufed  as  a  teit  of  acids  and  alkalies. 

Syrupus  Zmg&erit^  fyrup  of  ginger.     See  Gingsr. 
SYRTITES,  in  NaturJ Hytoij^  is  ufed  by  fome  authors 
as  the  name  of  a  eem  of  a  very  beautiful  appearance,  in  the 
Cdbftance  of  which  are  interfperfed  faint  liars  of  a  faffiron 
colour, 

8YRUS  Lapis,  a  name  given  by  the  writers  of  the  mid^ 
^e  ages  to  a  fofiil,  feeming  to  be  the  fame  with  the  tbyrreui 
of  Pliny. 

SYSINA,  in  Getmrapbyf  a  town  of  Sweden,  in  Tavaft- 
land,  on  the  Pajana  uke  \  25  miles  £•  of  Jamfio. 

SYSSARCOSIS,  in  Jinatmy^  the  connedion  of  parts 
by  means  of  mufcles. 

SYSSEL,  in  Geog^rapby^  the  appdlation  by  which  a  dif- 
tri^  is  diitinruiflied  in  Iceland.  The  ifland  is  divided  into 
foi^r  large  departments,  called  <<amts;"  the  northern, 
fouthem,  eaftern,  and  weftem  amts..  Thefe  are  fubdi- 
vided  into  diftri^s,  called  fyfiels,  and  the  fyfTels  into  pa- 
rifhes.  The  fouthern  amt  contains  fix  diftrifts :  the  weft- 
em  amt  contains  feven  ;  and  the  northern  and  eaftem  amts 
contain  fix  diftrids  or  f^flels.  In  all  thefe  diftrids,  the  total 
of  farms  is  478  i ;  of  families,  7401 ;  of  farmers,  582 1 ;  of  hire- 
lings having  grafs,  733 ;  of  thofe  without  grafs,  590 ;  ot 
priefts,  231 ;  of  civil  officers,  45 ;  of  males,  21,476 ;  of  fe- 
males, 25,731 ;  and  total  of  inhabitants,  47,207.  It  appears 
from  the  general  refults  of  the  eftimates  tor  the  years  1804 
and  1808,  that  the  population  is  on  the  increafe  m  Iceland. 
Th^  excefs  of  the  female  population  is  very  c&nfiderable ; 
and  the  average  longevity  of  the  women  is  greater  than  that 
of  the  men. 

The  population  has  varied  little  during  the  laft  100  years. 
Vol.  XXXIV. 
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In  the  year  1 703,  it  amounted  to  50,444 
1770  -  -  •  -  46,201 
1783  ....  47,287 
1801      -    -    -    .    47,207   « 

'5®4      -    -    -    -    46»J49 
1808      -    -    .    .    48,063 
Mackenzie's  Travels. 

SYSTASIS  properly  only  denotes  the  confiftepceof  any 
thing;,  as  of  a  fyrup  or  ointment ;  but  authors  have  ufed  it 
alfo  in  a  different  fenfe.  Hippocrates  underftands  by  it  a 
colle6tion  of  humours  about  the  palate ;  and  fometimes  ex- 
prefies  bj  it  a  contradion  of  any  part  of  the  body  from  an 
uneafineis,  or  fenfation  of  pain. 

SYSTEM,  Ststsma,  formed  from  <rvTy^iM^compo/aim$\sk 
the  general  denotes  an  aflemblage  or  chain  of  principles  and 
condufions ;  or  the  whole  of  any  doftrine,  the  feveral  parts 
of  which  are  bound  together,  and  follow  or  depend  on  each 
other. 

In  this  feafe  we  iky,  a  fyftem  of  philofophy  ;  a  fyftem  of 
motion ;  a  fyftem  of  fevers,  &c.  Divines  have  framed 
abundance  of^fyftems  of  grace ;  the  fyftem  of  intermediate 
fcience,  and  predetermination,  are  invented  to  explain  that 
of  grace. 

Defcartes's  fyftem  is  held  deftruAive  to  leUgion.  Gaf- 
fendus  renewed  the  ancient  fyftem  of  atoms ;  wUch  was 
that  of  Democritus,  followed  by  Epicurus,  Lucretius,  5cc.- 
Sir  Ifaac  Newton's  do&ine  of  colours,  M.  Ldbnitz's  pro- 
ttfdOt  and  fome  difcourfes  of  M.  JufliQU,  in  the  Academy 
or  Sciences,  to  (hew  that  there  are  bodies  whofe  parts  are 
not  to  be  deftroyed  by  any  natural  agents,  are  very  favour- 
able to  the  fyftem  of  Gafl'endus. 

Experiments  and  obienrations  are  the  nuteriak  of  fyftems : 
an  infinity  is  required  to  build  one. 

System,  in  Afironomy^  denotes  an  hypothefis  or  fuppo* 
fition  of  a  certain  order  and  arrangement  of  the  feveral 
parts  of  the  nnivtirfe ;  by  which  aftronomers  explain  all  the 
]>henoiiiena  or  appearances  of  the  heavenly  bodies,  their  mo- 
tions,  changes,  &c. 

This  is  mob  peculiarly  called  tbefyfim  of  the  world,  and 
fometimes  the/oiar  hhm. 

Syfiem  and  bypotbe/u  have  much  the  fame  fignification  ;  un«- 
lafs,  perhaps,  hypothefis  be  a  more  particular  fyftem ;  and 
fyjtem  a  more  general  hypothefis. 

Some  late  authors,  indeed,  fomiih  another  diftindion  s  an 
hypothefis,  fay  they,  is  a  mere  fuppofition  or  fidion  ;  foHnd«^ 
ed  rather  on  imagination  than  realon ;  a  fyftem  is  only  built 
on  the  firmeft  ground,  and  raifed  by  the  levereft  rules :  it  ia 
founded  on  aftronomical  obfervations  and  phyfical  caufes, 
and  confirmed  by  geometrical  demonftrations; 

The  moft  oeleorated  fyftems  of  the  world  are,  the  Ptok- 
mate  and  the  Copcrnkan  $  to  which  may  be  added  the  Egyptian 
and  Tycbomc;  the  economy  of  each  of  which  is  as  fol^ws. 

Systkm,  Ptokmaic,  places  the  earth  at  raft,  in  the  centre 
of  the  univerfe;  and  makes  the  heavens  revolve  round  the 
fame  from  eaft  to  weft,  and  carry  all  the  heavenly  bodies, 
ftars,  and  planets,  along  with  them  in  twenty-four  hours. 

For  the  order,  diftances,  &c«  of  the  feveral  bodies  in  this 
f]^ftem,  fee  PiaU  XX.  AJinmomy^  fig.  14,  in  which  A  ex- 
hibits Ptolemy's  arrangement,  and  B  that  adopted  by  fome 
other  aftronomers. 

The  principal  aflerters  of  this  fyftem  are  Ariftotle,  Hip- 
parchus,  Ptolemy,  and  many  of  the  old  philofophers,  follow- 
ed by  the  whole  world,  for  a  great  number  of  ages,  and 
long  adhered  to  in  divers  univerfities,  and  other  places, 
whence  free  philofophizing  was  excluded ;  but  the  late  im« 
provements  have  put  it  out  of  all  countenance ;  and  we  da 
not  want  even  demonftration  againft  it. 

System,  Copermcan.    See  Copbrkican  SyfUm. 

+  Z  "^^  The 


SYSTEM. 


The  planeUiy  fyttetOf  defcribed  under  Copkrnigan^  is 
the  moft  ancient  in  the  world.  It  was  the  firft,  that  wc 
know  of,  introduced  into  Greece  and  Italy  by  Pythagoras ; 
whence,  for  m^ny  ages,  it  was  called  the  Pythagorean  lyftem. 
It  is  conjeAurcd  that  he  was  acquainted  with  the  diurnal  and 
annual  motions  of  the  earth  ;  but  he  did  not  publicly  pro- 
fefs  the  true  fyftem  of  the  world.  This,  it  is  laid,  was 
taught  after  his  death  by  Philolaus,  about  the  year  450  B.C- 
as  well  as  by  Nicetas,  Plato,  Archimedes,  fcc.  but  loft 
under  the  reign  of  the  Peripatetic  philofophy ;  till  happily 
retrieved,  above  two  hundred  years  ago,  by  Nic.  Copemi- 
whence  its   itew  appellation  of.  Cofemican   fyftem. 


cut 


For  the  economy  of  this  fyftem,  fee  the  fcheme  of  it, 
Plate  XX.  Ahron.fig*  15. 

Syst&m,  Egyptian^  was  that  which  was  taught  by  the 
Egyptians,  who  had  the  merit  of  difcovering  that  Mercury 
and  Venus  revolve  round  the  fun,  and  not  round  the  earth, 
as  it  had  probably  been  before  believed  :  they  did  not,  how- 
ever»  fuppofe  the  fame  of  the  fuperior  planets.  See  this 
fcheme  exhibited  in  Plate  XX.  AJhron.Jig.  16. 

System,  Tychomc^  was  taught  by  Tycho  Brahe,  a  noble 
Dane,  who  was  born  A.D.  1 546.  It  fuppofed  the  earth  to 
be  fixed  in  the  centre  of  the  univerfe  or  firmament  of  ftars, 
and  that  all  the  i^ars  and  planets  revolve  round  the  earth  in 
twenty-four  hours ;  but  it  diifers  from  the  Ptolemaic  fyftem, 
as  it  not  only  allows  a  menftrual  motion  to  the  moon  round 
the  earth,  and  that  of  the  fatellites  about  Jupiter  and  Saturn, 
IB  their  proper  periods,  but  it  makes  the  fun  to  be  the  centre 
of  the  orbits  of  Mercury,  Venus,  Mars,  Jupiter,  and  Sa- 
turn, in  which  they  are  carried  round  the  fun  in  their  re- 
fpedive  years,- as  the  fun  revolves  round  the  earth  in  a  folar 
year ;  and  all  thefe  planets,  together  with  the  fun,  are  fup- 
pofed to  revolve  rou::d  the  earth  in  twenty-four  hours. 
This  hypothefis  was  fo  embarraii'ed  and  perplexed,  that  few 
perfons  embraced  it.  It  was  afterwards  altered  by  Longo- 
montanus  and  others,  who  allowed  the  diurnal  motion  of  the 
earth  on  its  own  axis,  but  denied  its  annual  motion  round 
the  fun.  This  hypothefis,  partly  true  and  partly  falfe,  is 
odled  the  Semi'TycbMic  fyftem*  For  the  order  and  economy 
ef  the  Tychonic  fyftem,  fee  the  fcheme  in  Plate  XX.  jiflron* 

System^  SoLwf  or  Planetary^  is  that  which  was  taught 
by  Philolaus,  &c.  if  not  by  Pythagoras,  revived  by  Coper- 
mau  (fee  his  article),  and  efkabliflied  on  an  immoveable 
foundation  by  fir  Ifaac  Newton.  This  is  reftrided  to  our 
fuD|  together  with  the  planets  and  comets  that  move  round 


hini  at  various  diftances  and  in  vmo\H  perieds,  and  occudki 
a  limited  fphere  in  the  immenfity  of  ^ace,  though  btaiu 
are  unknown  r  the  ftars,  by  their  hitherto  unmeabable 
diftance,  and  the  little  relation  which  they  feem  to  bear  to 
us,  being  reputed  no  part  of  this  fyftem.  It  isldghly  m 
bable,  however,  as  we  have  elfewhere  ftiewa,  that  each  M 
ftar  is  itfelf  a  fun,  and  the  centre  of  a  particular  fyftem,  en. 
conipaffed  by  a  number  of  planets,  &c.,  which,  in  dilFewiit 
periods  and  at  different  diftances,  perform  their  courfeiroisd 
their  refpeflive  funs,  and  are  enlightened,  wanned^  tod 
cheriflied  hj  them :  hence  we  are  ted  to  entertain  i  very 
magnificent  idea  of  the  world ;  and  hence  alfo  arifeiakiBd 
of  fyftem  of  fvftems.  The  reader  will  find  an  ample  ^ 
count  of  this  lyftem,  and  of  the  bodies  that  compole  k, 
under  Comet,  particularly  Planet,  Satellitis,  Suit, 
and  Stars  ;  and  alfo  under  the  appropriate  names  of  eadi 
planet. 

For  a  general  view  of  the  folar  fyftem,  we  refer  to 
Plate  II.  AJlrmwny  ;  and  for  another  view  of  it,  to  Pi^XXL 
AJtronomy^  fig.  i.  This  laft  cited  figure  comprehends  tbe 
orbits  of  all  the  primary  planets,  and  of  three  of  thecooeti, 
The  parts  of  the  orbits  reprefented  by  entire  lines  are  «d  die 
north  of  the  ecliptic,  and  the  dotted  parts  on  the  fwtii; 
the  letters  A  and  P  denote  the  aphelion  and  perihelion.  Tbe 
point  in  the  centre,  which  ought  to  be  only  y^^dth  of  i& 
inch  in  diameter,  reprefents  the  fun.  The  figures  of  ^ 
refpedkive  planets  (hew  their  comparative  magnitode,  tht 
of  the  fun  being  reprefented  by  the  innermoft  of  the  gra- 
duated circles  which  inclofe  the  whole :  they  are  placed  l^ 
cording  to  their  adual  fituations  on  the  14th  of  June,  180^ 
The  letters  M  D  (hew  the  mean  diftance  of  the  cooetof 
1759,  '^"iT  pl5»c«l  *t  ^be  extremity  of  the  leffer  axisof 
the  ellipfe  in  which  it  muftbe  fuppofed  to  revolve. 

The  periodical  times  of  the  different  pbnets  are  lepre- 
fented  in  Plate  XXI.  Aftronomy^  Jig.  a.  by  lines  of  diferert 
lengths.  The  comparative  velocities  of  the  different  plaoets 
are  reprefented  in^.  3.  by  lines  which  (hew  the  numbffof 
Englim  miles  defcribed  in  a  fecond,  on  the  fcale  marked  ia 
the  lo weft  line  :'  and  the  places  of  the  afcending  nodes  of  aB 
the  planets  are  marked  in  Jig*  4s  on  one  half  of  the  eclipric, 
fuppofed  to  be  extended  111  a  right  line;  together wiK tie 
inclinations  of  their  orbits.  The  line  marked  £S£b 
(hews  the  fituation  of  the  fixed  ecliptic 

The  annexed  table  (hews  the  elements  of  tbe  ((b 
fyftem. 
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of  the  Sohr  Sf  item* 
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Names  of  the 
PUnecs. 


The  Sun 
Mercury 
Venus 
The  Earth 
The  Moon 


Mars 
Ceref 

Pallas 

Juno 

VeRa 

Jupiter 

Saturn 

Georgium 
Sidus 


1 


Mean  diune 

tertinEnglUh 

mile*. 


883246 

3224 
7687 

79»  »-73 

2180 


Metn  diftiBcet 

from  the  Sun,  in 

round  immben  of 

miles. 


1425 

238 
89170 


79042 

35"* 


37»ooO|Ooo 
68y00o»ooo ' 
95,oooyOoo 
959O009O00 

I44»ooo9000 
26o,ooo»ooo 

« 

266,000,000 

275,000^000 
225,000,000 
490,000,000 

900,000^000 
1,800,000,000 


The  correA 

mean  dif* 

tances,  that 

of  the  Earth 

beini^ 

100000. 


Mean  appa- 
rent diame- 
ten,  as  feen 
hx>m  the 
Earth. 


38710 

72333 
lOOOOO 

lOOOOO 

152369 

276500 
279100 

265700 

237300 

520279 

954072 

1908352 


M.      S. 

32   1.5 

10 

58 

27 


6.4} 


o 
6 


0.5 
39 


18 


3  5+ 


Mean 
diame- 
ten,  as 

feen 

from  the 

Sun. 


16 

30 
17.2 

4.6 
10 


37 


16 


Denfities, 

that  of 

water 

being  1. 


ItV 

9i 

5H 

4^ 

3f 

2 


Pfopor- 

ttonat 

quahtittes 

of  matter. 


IV, 


TT 


OH 

Or'oV 


333928 

0.1654 

0.8899 

I 

0.025 

0.0875 


Dlunwl  rotatioDs 
round  their  own 


axes. 


25  14     8     o 

14  24    5  28 

o  23  20  54 

1000 

29  '7  44    3 
.0  24  39  22 


312.1 


97.76 
16.84 


C27  hours  1 
I  probably.  J 


o    9  55  37 


o  10  16    2 


Inclinations 

of  axes  to 

orbits. 


D.  M.   s. 

82  44  O 


66  32 

88  17 

59  22 


{ 


90  nearly 

C6opro- 
l  bablj* 


Inclinations 

oforblts  to 

the  ecliptic 

in  1780. 


D.     M.   S. 

700 

3  23  35 
000 

5    9    3 
Sit  a  mean. 

I  51     o 

10  37     o 

in  1804. 

34  50  40 
in  1804. 

21     o 

•^  i 

in  1804. 

7  8  46 

m  1809. 

1  18  s6 
in  1780. 

2  29  50 
in  1780. 

o  46  20 
in.  1780. 
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Motion  of 

« 

Names  of  the 
Pinitcts. 

Tropical  RerolsiioDs. 

*  Sldcfeal  Revolutions. 

Place  of  Aphe- 
lion in  Januarjr 
1800. 

the  Aphe- 
lion in 
100 

Longitude  of 

afcending  Node 

in  1730. 

MotiM  of 

Nodes  In 

100 

Eccentrici- 
ties, the  mean 
Diftaifces  be- 

Greatefl Equa- 
tion of  Cencfe. 

f 

Yean. 

Yean. 

ing  100,000. 

The  Sun. 

D.     H.   M.    8. 

D.     H.  M. 

8. 

8.   D.    M.    8. 

D.  M.  8. 

S.  0.     M.   8. 

D.  M«  8. 

D.    M«      8. 

Mercury 

87   23    14  32.7 

«7  23  15 

34-6 

8  14  20  50 

I   33   45 

I  15  ao  43 

I    12    10 

7955-4 

23   40     0 

Venus 

224   16  41    27.5 

224   16  49 

10.6 

10      7   59      I 

I    21      0 

2    14  26    18 

0  51    40 

498. 

0  47   20 

The  Earth 

365      5  48  49 

365    6    9 

12 

9     8  40  12 

0  19  ss 

• 

1681.395 

>  55  30.9 

The  Moon. 

Mart 

686  12  18  27.4 

686  23  30  35.6 

5     2  24    4 

I  51  40 

I    17   38   38^ 

0  46  40 

14183-7 

10  40  40 

2    20   58   40  1 

■ 

* 

Ceret 

1681  12    9    0 

- 

- 

4  25  57  15 
in  1802. 

in  1802.     1 
2  21     6    oT 
in  1804.    J 

- 

8141. 

9  20    8 

* 

PaUaa        | 

4^^210^  or  45^7™} 

1703  16  48 

'lO     I     7     0 
i     in  1802. 

^ 

5  22  28  57I 
in  1804.     J 

- 

• 

24630. 

38  25  0 

Juno 

Vcfta         J 
Jupiter 

5'  182*     - 
8^  60^  4S  or  \ 
3.M82           j 
4330  14  39    « 

4K                     m 
m                   " 

- 

7  29  49  33 
:  2    9  42  53 

4  21     6    0  / 
in  1804.     3 
3  13     «     0 

• 

25096. 
9322. 

4332       14      27 

gl  6  II     8  20 
^^•*j     in  1800. 

I  34  33 

3     7  55  32 
m  1750. 

0  59  30 

25013.3 

5  30  38 

Saturn 

10746  19  16  15.5 

10759           1      51 

II. 2 

8  29    4  II 
in  1800. 

I  50    7 

3  21   32  22 

in  1750. 

0  55  30 

53640.42 

6  »6  4.1 

Georgium! 
Sidus     J 

30637    400 

• 

30737       18          0 

'if   16  30  31 
1     in  1800. 

1  29    2 

2   12  47     0 
in  1788, 

«  44  35 

90804. 

S  aj  16   1 

Height  of  the  Atmofpheres  of  the  New  Planets,  according  to  Schroeter. 

Ceres        .        -        675  Englifli  miles. 
Pallas       1-469 
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SYSTEM. 


Elbmhits  or  thb  solar  ststsm. 


The  AiDy  Of  reTolves  on  hit  axis  in  25^  lo*^.  The  indination  of  his  equator  is  7^  2o'^  The  place  of  its  aicendisg  lode, 
Qy  t*  i8^»  or  78^  from  the  emiinoaial  point  Aries.  His  diameter  is  8839OQO  Englifh  milesy  and  his  denfity,  to  tbt 
of  the  earthf  as  .ijg  to  i.    His  mean  apparent  diameter  is  31'  57^^ ;  his  mean  parallax  8".75. 


Meceury  tf       Vcnut   $        £wth  Q         Man  ^ 

ISOl.    JftD.  1. 


Juno  /         Pallas  $         Ceret  f 
1S05.    Jan.  1. 


>    r 


Jupiter  H      Satun  ^ 
1801.    Jan.  1. 


r-* 


Geoitiu 

FUaet  V 
■  I  ■ 


?• 


i«  15*  58' 


3871 


795 


S7 


8*  X4<*  aa' 


5*  "'54' 


i"iai 


1*34' 


87*   23>» 

'V  33" 


87*  93'' 
15' 44" 


3180 


3»  H'  I 


a»  14' 58'  I 


I 


INCLINATION  OF  THS  ORBIT. 

i«5iM        13^4'!      34<'38'|    10^38' I      1019' 

PLACE  OF  THE  ASCENDING  NODE. 

I   i»  18®  a'  I  5"  ai®4'  |  {•  aa*^  31'  |  a*  ai^  7'  |  3*  99  25' 


MEAN  DISTANCE. 

m 

7333   [   10009   I   15237   I   36640   I   27650   I  37670  I  53028 


50       I  168 

68     I         95 


ECCENTRICITY. 

I          I418       I        6770      I         6800      I  2170    I        2501 

BCBAN  DISTANCE  IN  MILLIONS  OF  MILES. 

I        144     I        ^53    I        363    I  263   I       490 


PLACE  OF  THE  APHELION. 

io»  8®  37' I  9^  9®  30' 1    5*  2®  25'!  7"  23*11' I  10^   i^'s'l  lo"  22**  I  6»  11*^9' 

MEAN  PLACE  OP  THE  PLANET. 

C  9*^  5/ 1  3»  9*  40'  I    2"  3^  51'  I  i»  12*  33'  (      18*  13'  I  i»  o*  12'  I  3»  22*  9' 


MOTION  OF  THE  NODE  IN  LONGITUDE  IN    IOC  TEARS; 


52' I 


I 


47' I 


I 


I 


I 


MOTION  OF  THE  APHELION  IN  LONGITUDE  IN    lOO  YEARS. 

I*  21' I        I*  44' I         1^5*' I  I  I  I      1^35' 

TROPICAL  REVOLUTION. 


2*3o'l  49 


3»2i*57'|  2»  12^51! 


95497     I    i9»^3< 


5364    1       895« 


900     I       1800 


8"  29°  5' I  II*  if  11' 


4«  15*  18'  I  5*  zf^f 


53' 


iS 


J*  50^1        i'»» 


224*  16**  I     i^  5**     I    I'  321**       4^  128* 

41'  27"    I    48'  48"    I    22»»    i8'.5 


4'  219^  I  47  221* 

SIDEREAL   REVOLUTION. 


II'3I5«> 

14**  39' 


224*  16^  I     1'  6^ 
4^  II"   I     9'  8" 


■  B  ijlSS 


7600 


23*»  21' 


i  Ilia  i 


164 


7916 


23»'56'4»' 


300.301 


TiiBta 


1000 


I''    321* 

23*>  30^.6 


DIAMETER  IN  MILES. 

4"o      I  I  I 

DIURNAL  ROTATION. 

»4«'3«/ai«|  I  I 

PROPORTION  OF  DIAMETOEKS. 

15.16    II  I 

MASS,  THAT  OF  tHE  SUN  BEING  UNITY. 

I  I  I 

DENSITY. 

I  I  I 

MEAN  APPARENT  DIAMETER. 

9"       I  I  I 


11^317 

14^  27' 


8$ooo 


9^51' 


".13 


d 


358 

40^ 


29^    161* 

i9*»  16* 


29'    174* 
i»»  51' 


79000 


ID"'  iG 


IO.II 


»o4 
i8'» 


83^  294* 


84^  y 


34J00 


TTT" 


uo 
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The  obliquity  of  the  earth's  equator  to  the  ecliptic 
is  23^  28';  its  liecular  dimioutioo  50^1  its  periodical 
change  in  a  reroiution  of  the  moon's  nodes*  9"  each  way ; 
the  annual  precefiion  pf  the  equinoxes  is  50."25 ;  tne 
greateft  apparent  change  of  place  of  the  ftars  from  the 
.aberration  of  light,  20"  each  way* 

The  mean  indination  of  the  orbit  of  the  moon,  ^ ,  is 
5^  9' ;  the  place  of  the  afcending  node  13°  56';  the  mean 
difUnce  240^000  miles  i  the  eccentricity  13,700  miles ;  the 
^ce  of  the  apogee  2'  26^  f  ;  the  moon's  place  3*  i  c°  2' ; 
the  diurnal  motion  of  the  node  3!  10^' ;  its  tropical  reYoIution 
18^  22%^  4^  52'  52^  its  fidereal  revolution  iS'  223*^  7^  13' 
17";  the  tropical  revolution  of  the  apogee  8^  311^  8^  34' 
57";  its  fidereal  revolution  8^  312^  11^  11' ;  the  moon's 
tropical  revolution  27^  7^.  43'  5" ;  her  fpodical  revolution 
with  refped  to  @,  29**  12*^  44'  3'';  her  diameter  2163 
miles;  her  mafs  ^Vth  of  the  earth's  I  herdenfity^742  ;  her 


apparent  diameter  20'  22J'  to  33'  34'^,  her  horocontal 
parallax  53'  46"  to  61'  26";  at  the  mean  diftance  57'  i» 
I  Jan.  1801. 

The  fidereal  periods  of  the  fatellites,  and  their  diftances 
in  femi-diameters  of  the  planets  are,  Jupiter's  I.  i*  igft  27' 
33".  D.  5,67.  II.  3-  13*^  13' 42".  D.  9.  III.  7*  jh  w  itJ, 
p.  14.38.  IV.  16^  is^  «'  8".  D.  25.3.  The  third,  which 
IS  the  hrgeft,  is  about  the  fize  of  the  moon.  Saturn's  rin^ 
io»>  32'  I  c".  D.  2.33.  I.  or  VII.  2a»»  37'  23".  D.  3.7.  if. 
or  VL  i^8h  53'  8'r  D.  4.2.  III.  or  fV  2i»>  18'  16''.  D. 
4.9.  IV.  or  II.  2*  i7»»  44'  51W.  D.  6.^.  V.  or  III.  4*  i2h 
2C'  n".  D.  8.75.  VL  or  IV.  15*  22*'  41'  i6».  D.  20.3. 
VII.  or  V.  79*  7^  53'  43".  D.  59.15.  The  longitude  of 
the  nodes  of  the  ring  5'  17°  13^  retreating  about  35**  in  a 
century.  The  Georgian  planet's  I.  5«>.  D.  12.7.  II.  8*. 
D.  16.5.  III.  lo*".  D.  19.5.  IV.i3.«»5,  !>•  ««•  V.  ^8*. 
D.  44.  VI.  io8^  D.  88.  ^ 


A  Tabls  of  the  Chronology  of  Aftronomers. 
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STSTglts  •f  Mimralogyf  fee  Mineralogt,  under  which 
irticle  the  mofk  emiiient  fyftematic  writers  on  mineralogy 
are  enumerated  from  Agricola  to  Werner  and  Haiiy ;  and 
fomc  account  is  given  of  the  principles  of  claffification  on 
which  the  different  fyftcms  are  founded,  Notwithftandbg 
the  hbour  and  talents  which  have  been  employed  to  frame 
fyftems  of  mineralogy  conformable  to  natural  and  fixed 
principles  of  arrangement,  it  muft  be  confeffed  that  much 
remains  which  ti  arbitrary  and  uncertain  in  them  all.  Mi- 
neralogifts  are  not  yet  agreed  as  to  the  principles  on  which  a 
mineruogical  fyftem  (houlc^  be  ftramedy  whether  on  the  ex- 
ternal chara^er,  or  the  chemical  compofition  of  minerals ; 
nor  do  they  even  agree  in  their  definition  of  the  effential 
charaders  which  conftitute  mineral J^ecies, 

In  the  cbflification  of  minerals,  moft  mineralogifts  have 
considered  the  chemicd  compofition  as  too  important  to  be 
difregarded,  wherever  it  would  agree  with  the  other  prin- 
ciples of  arrangement.  Even  the  Wernerian  fyftem  pro- 
feffes  to  be  founded  on  the  natural  alliances  and  differences 
obfervable  among  minerals ;  and  thefe  are  defined  by  Werner 
to  depend  on  the  quality,  quantity,  and  mode  of  combination 
of  the  conftituent  parts ;  and  he  confiders  all  minerals  as  be- 
longing to  the  fame  fpecies,  that  have  the  fame  external 
form  and  the  fame  conftituent  parts.  Notwithftanding 
this  definition,  minerals  that  differ  almoft  entirely  in  their 
chemical  compofition  are  arranged  together  by  Werner,  and 
<*  it  is  only  wnen  chemical  refults  agree  with  the  natural  alli- 
ances (fays  Mr.  Jamefon),  that  he  gives  them  a  place  in  his 
fyftem.'-  This,  it  muft  be  admitted,  is  either  a  departure 
mm  the  principles  laid  down,  or  a  very  indefinite  application 
of  the  terms  natural  allUtficef  which  was  before  defined  to 
eonfift  in  the  quality,  quantity,  and  mode  of  combination  of 
the  conftituent  parts. 

According  to  the  principal  French  mineralogifts,  the  fimi- 
larity  of  compofition  in  minerals,  forms  the  moft  important 
alliance  which  they  can  pofiibly  have  :  if  two  minersus  were 
compofed  of  the  lame  conftituent  parts,  they  would  be  of 
the  fame  fpecies.  The  proportion  of  the  conftituent  parts 
which  conftitute  the  type  of  the  fpecies,  is  determined  by 
the  cryftailization ;  for  it  is  affumed,  that  the  fame  propor« 
tions  of  conftituent  parts,  give  invariably  the  fame  primitive 
forms.  On  thefe  pnnciples  Brongpiiart  defines  mineral  fpecies 
to  be  <'  an  affemblage  of  individuals  having  the  fame  compo- 
fition and  the  fame  primitive  form."  (Introdudion  a  P Etude 
des  Mineraux.)  This  principle  of  claflification  appears  na- 
tural and  fcientific,  but  unfortunately  it  is  of  limited  appli- 
cation, as  a  great  number  of  minerus  never  occur  cryftal- 
lized  :  fuch  muft,  therefore,  be  left  out  of  the  fyftem,  or  be 
daffed  in  an  arbitrary  manner. 

In  every  fyitem  of  claffification,  it  is  propofed  either  to 
tflift  the  ftudent  to  difcover  the  names  of  minerals  from  their 
external  chara^ers,  or  to  affign  to  them  their  proper  place 
in  nature,  according  to  the  moft  effential  points  of  refem- 
blance  which  they  prefent  to  the  minerals  among  which 
they  may  be  claffed.  The  firft  is  called  the  artificial  mode 
of  claflification ;  the  latter,  the  natural.  Some  mineralogifts 
regard  the  former  as  undelerving  the  name  of  fcience,  being 
little  more  than  a  mere  mechanical  contrivance  to  recognize 
the  name  of  known  fpecies ;  according  to  Berzelius,  this  can 
rank  no  higher  compared  with  a  proper  fyftem,  than  as  an 
index  to  a  book. 

Dr.  Thomfon,  however,  has  well  obferved,  that  before 
the  chentiical  analyfis  of  a  mineral  can  lead  to  any  ufeful 
inferences,  we  muft  be  fure  that  a  fpecimen  belongs  to  the 
fpecies  we  fnppofe,  and  alfo  that  it  is  unmixed  with  any 
other  mineral.  Now  this  can  only  be  known  by  an  ac- 
ijuaintaoce  with  the  external  charaderi,  which  muft  there- 


fore  ferve  as  the  bafis  of  our  nioeriAogtcd  bowiedirf 
Annals.of  Phil.  April,  1815.  ^^ 

In  the  prefent  ^ate  of  mineralogical  fcience,  it  feeoii 
higldy  expedient  that  there  fhould  }^  two  diftind  fyftdnt* 
the  one  which  fhould  arrange  minerals  according  to  the  ap. 
pearances  and  properties  by  which  they  may  be  the  moft  eafilr 
diftinguifhed ;  the  other,  which  fhould  be  ftridly  fdeotificy 
in  which  minerals  fhall  be  arranged  according  to  their  ooc» 
ftituent  parts,  and  the  proportions  in  which  they  combine: 
the  latter  fyftem  muft  be  dependent  on  the  progrefs  sf  die* 
miftry  for  the  ft  ate  of  perfedion  it  may  attain. 

Both  thefe  methods  of  arrangement  hare  recently  ben 
adopted  ;  the  firft  by  Mr.  Arthur  Aikin,  in  his  Manual  of 
Mineralogy  \  the  fecond  by  the  celebrated  Swedifh  chemift, 
Berzelius,  in  a  work,  intitled  *'  An  Attempt  to  eftablilh  a 
pure  fcientific  Syftem  of  Mineralogy,  by  the  ApplicatioBof 
the  ele£bro-chemical  Theory,  and  the  chemical  Proportions.'' 
The  views  which  Berzelius  hasdifclofed  are  novel  and  highlj 
important,  and  may  ultimately  give  an  entirely  new  form  to 
the  fcience.  He  defines  minersuogy  to  be  the  fcience  whidi 
treats  of  the  elementary  combinations  of  unornnic  fab> 
ftances,  found  in  or  upon  the  earth,  and  of  the  Tarion 
forms  and  the  different  foreign  admixtures  under  which  thsfe 
bodies  make  their  appearance.  The  knowledge  of  tk 
combinations  themfelves,  their  compofition  and  chenical  pro- 
perties, belongs  to  chemiftry,  fo  that  fcientific  mineralogy 
may  be  confidered  as  a  part  of  chemiftry. 

Hence,  fays  Berzelius,  it  is  clear  that  mineralogy  en 
have  no  other  fcientifit  arrangement  than  a  chemi<^  oor, 
and  that  every  other  is  foreign  to  mineralogry  as  a  fdeoct. 
The  prevailing  theory  and  arrangement  of  chemiilry  mot 
be  that  of  mineralogy  alfo.     If  this  has  not  hitherto  ba 
the  cafe,  it  may  be  attributed  to  the  recent  period  in  idiick 
chemiftry  has  received  its  greateft  improvements,  andaiib 
to  the  circumftance,  that  the  framers  of  fyftenu  of  nine* 
ralogy,  have  not  previoufly  applied  themfelres  with  e^ 
zeal  and  fuccefs  to  chemiftry,  and  conlj^uently  have  lot 
been  enabled  to  perceive  the  neceflary  connedion  betwea 
them.     By  the  influence  of  eledricity  on  the  theory  of  c^- 
miftry,  this  laft  fcience  has  experienced  a  greater  reTobtioB 
than  it  did  by  the  do£krines  of  Stahl  or  Lavoifier.  Tk 
obje6!  of  Berzelius  is  to  fhe  w  that  the  influence  of  the  ek6b- 
chemical  theory  extends  to  mineralogy,  in  the  fame  defr« 
as  to  the  parent  fcience  chemiftry ;  and  alfo  that  the  doc- 
trine of  definite  chemical  proportions  is  equally  applicaUc 
to  the  elementary  combinations  in  the  mineral  kingdoOfUw 
will  give  the  fame  degree  of  mathematical  certainty  to  the 
arrangements  of  a  mineralogical  fyftem,  which  it  has  ab«ady 
given  to  chemiftry.     From  the  eledro-chemical  theory, « 
have,  fays  he,  been  taught  to  feek  in  every  compound  boof 
for  ingredients  of  oppolite  ele^ro-chemical  propertiei;^ 
we  have  learned  from  it,  that  the  combinations  cohere  w 
a  force,  which  is  in  proportion  to  the  degree  of  oppofition  b 
the  el^ro-chemical  natiu^e  of  the  ingredients.    Hence  t 
follows,  that  in  every  compound  body  there  are  one  er  dmh 
ele^lro-pofitive,  with  one  or  more  eledro-negatire  mpe- 
dients.     By  ele6kro-pofitive  ingredients,  he  dengnatei  f«i 
as  have  inflammable  bodies,  or  utlt.s  for  bafes ;  and  by  ekdro* 
negative,  the  oxygen  and  oxyds  which  go  to  the  negati* 
pole  of  the  Voltaic  battery.     In  other  words,  every  fch- 
fiance  called  a  bafis  in  chemical  combination,  muft  hafe  ano* 
ther  which  ads  the  part  of  an  acid,  though  the  latter,  vi^ 
uncombined,  may  not  be  diftinguifhed  by  a  four  tafte,  or  the 
property  of  chang^ing  vegetaUe  blues  to  red.    The  body 
which,  in  one  cafe,  is  ele^ro-negative,  may,  in  another  cafe^ 
be  ele^ro*pofitive,  and  may  be  united  to  a  ftronger  cle6»i> 
negative,  that  is,  it  may  be  the  bafis  to  a  ftronger  sod. 
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*fhu8»  in  the  UDion  of  two  acids,  tht  weaker  fenre§  as  a  bafis 
to  the  ftroQger ;  and  every  combination  of  two  or  more 
•xyds  poflcSes  the  nature  of  a  fait,  one  of  the  oxydi  per- 
forming  the  funflions  of  an  acid.  Were  the  combination 
decompofed  by  the  Voltaic  battery,  one  oxyd  would  be 
coUefted  round  the  negative  and  the  other  round  the  pofitive 
pole.  Hence  in  every  mineral  compofed  of  oxydized  bodies, 
whether  of  an  inflammable  or  earthy  nature,  we  muft  feek 
for  the  ele6kro-negative  and  ele&ro-pofitive  ingredients ;  and 
after  the  nature  and  qualities  of  thefe  are  found,  a  critical 
application  of  the  chemical  theory  will  tell  us  what  the 

mineral  is. 

The  moft  ufual  mineral  combinations  between  oxyds 
contain  three  oxyds,  of  which  two  are  bafes  and  one  acid  ; 
and  lefs  frequently  two  acids  and  one  bafis,  refembling  the 
two  dafles  of  double  falts  in  chemiftry.  It  not  unfirequently 
happens  that  there  are  even  three  or  four  bafes  for  one  acid ; 
but  we  very  rarely  find  a  chemical  combination  of  two  bafes, 
each  united  with  iu  different  acid. 

If  with  thefe  theoretical  ideas  we  review  the  produ6kions 
of  the  mineral  kingdom,  what  a  lieht  do  they  at  once  throw 
on  the  compounds  of  various  metals  united  with  fulphur,  or 
on  the  compounds  of  various  earths  and  metallic  oxyds : 
order  at  once  becomes  vifible  in  this  apparent  chaos,  and 
mineralogy  affumes  the  charader  of  a  fcience.  We  imme- 
diately difcover  a  numerous  clafs  of  minerals,  the  fimilarity 
of  which  to  falts  had  already  been  pointed  out  by  chemifts, 
though  they  were- unable  to  make  a  moreextenfive  applica- 
tion of  thefe  refemblances.  This  clafs  confifts  of  minerals 
in  which  iilex  aAs  the  part  of  an  acid  ;  it  contains  an  end- 
lefs  variety  of  fingle,  double,  triple,  and  qi/adruple  falts  of 
different  degrees  of  neutrality,  or  vrith  excefs  of  acid  or  bafe. 
Thus  alfo  oxyd  of  titanium,  oxyd  of  tantalum,  and  federal 
metallic  oxydi,  not  confidered  as  acids,  occafionally  a6i  the 
part  of  acids ;  fo  that  the  whole  of  the  extenfive  range 
of  earthy  minerals  may  be  claffed  on  the  fame  principles  as 
lalu. 

Thiat  filex  performs  the  fun6iions  of  an  acid  in  the  mineral 
kingdom,  was  an  opinion  advanced  by  Mr.  Hume  fo  early  as 
l8oC,  and  he  adduces  the  neutralizing  effeds  of  filex  on 
alkalies  in  the  formation  of  glafs  as  an  illuftration.  (See 
SiLlciATES. )  Berzelius  regards  this  new  view  refpeding  the 
combinations  of  filex  with  different  bafes,  as  the  moft  im- 
portant ftep  which  mineralogy  has  ever  made  towards  its 
perfe6Uon  as  a  fcience. 

The  circumftances  which  have  contributed  to  conceal  the 
exigence  of  chemical  proportions  in  mineralogy  are,  want 
of  fufiicient  care  in  analyfis,  and  the  difficulty  of  meeting 
mth  mineral  productions  perfe6ily  free  from  admixture  with 
foreign  and  accidental  ingredients.  Even  the  moft  regular 
and  tranfparent  cryitals  are  feldom  entirely  free  from  foreis^n 
admixture.  The  fubftance  of  which  a  folution  contains  the 
moft,  or  with  which  it  is  faturated,  forms  the  cryflal ;  but 
this  cryftal  includes  parts  of  the  folution  between  its  plates, 
mrhich  not  unfrequently  change  its  colour,  and  render  it 
anore  or  lefs  impure.  Hence  we  find,  in  the  analyfes  of  moft 
Giyftallized  minerals,  two,  three,  or  more  ingredients,  which 
only  amount  to  i  fer  cent.f  and  fometimes  lefs;  thefe  we 
bavc  no  reafon  to  believe  belong  to  the  compofition  of  the 
cryftallized  mineral,  but  are  accidental  admixtures;  and 
thefe  foreign  fubfbinces  ihould  be  fubtra£ked  from  the 
swalyfesj  if  the  refults  are  ezpeded  to  agree  with  the  doc- 
trines of  chemical  proportion. 

The  form,  fpecific  gravity,  colour,  and  tranfparency  of 
cryftals,  is  alfo  fometimes  chanjred  by  the  depofition  of  two 
difrerent  compounds  in  contaa  with  each  other :  thus  the 
affragonite  owes  its  peculiar  form  to  a  particle  of  ftrontian 
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being  in  eontaft  with  carbonatt  of  Itme  at  the  time  of  its 
cryftallization.  As  the  latter  kind  of  admixture  makes 
itfelf  knawn  by  changing  the  cryftdline  form  of  a  mineral* 
it  may  be  more  eafily  deteded. 

In  determining  the  chemical  proportions  of  minerals,  and 
the'  diftribtttion  of  the  ingredients,  Berzelius  does  not,  in 
the  firft  place,  feek  for  this  proportion  in  the.  relative  quan- 
tities of  the  various  elementary  conftituent  parts ;  but  he 
confiders  the  particles  of  the  different  elements  as  forming 
binary  compounds*  which  combine  with  each  other  in  defi- 
nite quantities.     This  he  illuftrates  by  an  analogous  mode 
of  determining  the  djftribution  and  proportions  of  the  fub- 
ftances  which  compofe  the  well-known  fait  alum.     If,  fays 
he,  we  were  to  gd  no  farther  than  to-  confider  this  fait  as 
confifting  of  pots^um,  aluminum,  fulphur,  hydrogen,  and 
oxygen,  we  (hould,  in  a  fcientific  view,  derive  but  little 
advantage  from  fuch  a  ftatement.     We  come  a  fleo  "Ig^iff^T 
the  nature  of  the  compound,  when  we  confi-^;.!.  n  ^a  com- 
pofed of  fulphuric  acid,  alumina,  P«:Vaih,  and  water.     This 
was  long  regarded  as  the  cOtfipoTfition  of  alum  ;  hence  it 
was  called  a  triple  tic,  as  confifting  of  three  principal  in- 
grredients.     The  next   ftep  to  a  more  perfe£^  knowledge 
of  alurn,  was  the  confidering  it  as  confifting  of  fulphate  of 
pOtafh,  and  fulphate  of  alumma,  with  water  of  cryftalliza- 
tion.     The  do^rine  of  chemical  proportions  completed  our 
knowledge  of  this  fait,  by  (hewing  that  it  confifts  of  one 
particle  of  fulphate  of  potafh,  three  particles  of  fulphate  of 
alumina,  and  twenty-four  particles  of  water  of  cryftalliza- 
tion.     Chemifts  have  long  confidered  one  important  clafs 
of  minerals  as  compofed  of  peculiar  earths,  without  point- 
ing out  their  €xz€t  combinations,  or  the  definite  propor- 
tions in  the  combinations,  in  the  fame  manner  as  they  till 
recently  viewed  the  compofition  of  alum.     Since  the  deve- 
lopement  of  the  ele6tro-chemical  theory,  and  the,  difcovery 
of  the  laws  of  chemical  proportion,  it  becomes  neceflary  to 
adopt  an  expofition  of  the  nature  of  minerals,  conformable 
to  the  improvements  of  chemical  fcience. 

'  Silex  is  the  moft  abundant  fubftance  of  which  the  furface 
of  the  globe  is  compofed ;  and,  according  to  Berzelius,  the 
illuftration  of  that  order  of  minerals  in  which  filex  fuppliea 
the  place  of  an  acid,  (being  the  ele£tro-negative  ingredient,) 
throws  the  greateft  light  over  the  reft  of  mineralogry.  The 
minerals  of  this  order  are  the  moft  numerous,  ana  he  has 
given  to  them  the  name  oi  Jiliciatcs*  Silex,  as  an  acid, 
poffeffes  the  property  of  forming 'filiciates  of  many  different 
degrrees  of  faturatioo.  The  moft  general  are  thofe  in  which 
the  filex'  contains  the  fame  quantity  of  oxygen  with  the 
bafe.  Thefe  he  denominates  fimply  Jiliciatei.  When  the 
filex  contains  three  times  the  oxygen  of  the  bafe,  they  are 
called  trifiRciaUs,  When  twice  the  oxygen,  InfilutaUim 
But  when  the  bafe  contains  more  oxygen  than  the  filex, 
they  are  cdHHed/uifiliaaUiy  and  are  defignated  by  the  terms 
^1,  /rr,  &c.  to  announce  that  the  bafe  poffeffes  twice  or 
three  times  the  oxygen  of  the  filex.  Of  thefe  modes  of 
combination  he  has  given  feveral  examples,  from  which  we 
feled  a  few  as  illuftnitive  of  his  theory.  It  may  be  oroper 
firft  to  ftate  that  he  calculates  the  oxygen  in  the  following 
earths  and  alkalies  as  vnder : 


In  loo  parts  of  filex  or  filica    - 
■  alumina     - 

magnefia  - 

■  lime 

— — — —  barytes     - 
I  foda 

I  potafh      -        • 


Oxygen. 

49.64 
46.7 

a8 

10.5 

25.66 
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In  the  exaflipkt  which  he  hat  gifeOf  we  are  not  to  expeft 
the  analyfis  to  coincide  exadly  with  the  calcubtion,  par- 
ticttkriy  in  compound  minerals ;  but  muft  be  content,  he 
fay«»  with  fuch  refulu»  if  the  difference  from  the  calcuhtion 
does  not  exceed  the  ufual  errori  in  other  anahriies, 

Sxati^-'^^akanoiu  TrifiBeiaief  a  mineral  from  Add- 
forti  analyfed  by  Haffinger. 

Proportioot  Calculaled 
of  oxjgtn,      idTalts. 

Silica    57.77 1   holding    C  =  28.75 1         3  5^'^^ 

Lime    35.503    oxygen    (^  =    9.893  i  34.58 

Alumina          i-^Slxhefe  are  confideied  as  foreign  in- 
Oxydofiron  i.oo> ji^.-..  * 

Lou 
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grredients. 


In  this  example,  we  may  obfetre,  that,  according  both  to 
l!be  analyfis  and  the  calcuhtion,  the  filex,  which  may  be 
confidered  at  the  acid,  contains  three  times  more  oxygen 
than  the  lime,  which  is  confidered  as  the  bafe. 

Calcareotu  BifiridaUf  or  T^Mr  Spar,  analyfed  by  Kla- 
proth* 

PiroporUont  Calculated 
of  oxygen,      refulu. 

Water  -     5}    "'»"   I  =    4*4  J         i  4.70 


Ahtmmtus  SiEcuU.    Sommbe. 


Silica 
Alumina 


461 

493 


C=  22.83! 

1=  23.28  s 


I 
I 


46.05 

4«»95 


holding 
oxygen 

Foreign  ingredients,  lime,  2;  oxydofiron,  i* 

The  above  are  examples  of  umple  filiciates;  but  Ber« 
zelius  ftates  that  iUex,  bke  other  acids,  forms  alfo  double 
falts  or  filiciates ;  and  we  moft  freouently  find  that  t!ie 
bafes  which  have  a  tendency  to  proauce  double  falts  with 
other  acids  do  the  fame  with  filex. 

Example  of  a  doubkfUeiaie,  TrifiBciaie  of  P9tdb  and  Lime  ; 
the  labyopbthdmte  ot  Werner.  Jpopbytliiu  of  Haiiy.  It 
contains 


Silica 
Lime 
PoUfh 
Water 


contains 
oxygen 


=  25.81 
=    6.72 

1.26 


Proportions  Calculated 

of  osjgeo.  refults. 

}i8        50.83 
J        »5-4 
I  8.24 

10        15*89 


This  mineral  is  thus  a  double  fait,  or  filiciate  of  lime  and 
of  potaih,  in  which  the  former  contains  five  times  the  oxygen 
of  the  latter,  and  the  filex  three  times  the  oxygen  ot  the 
bafes.  It  is  compofed  of  one  particle  of  trifiliciate  of  potaih, 
and  five  particles  of  trifiliciate  of  lime. 

Berzelius  gives  examples  of  more  complex  filiciates,  but 
the  above  may  ferve  to  (hew  the  mode  which  he  adopts  in 
the  diftribution  of  the  component  parts  of  fiiiceous  minerals, 
and  in  eilimating  their  proportions ;  and  we  nuy  make  a 
fimilar  application  of  the  fame  principles  to  other  minerals. 

The  mineralogical  arrangement  propofed  by  Berzelius j  is 
founded  on  the  order  of  the  ele£iro-chemicd  properties  of 
bodies,  begrinning  with  the  mod  ele£iro-negative  oxygen, 
and  terminating  with  the  moft  elefkro-pofitive  potamum, 
and  placine  every,  compound  body  according  to  its  moft 
eledrp-poutive  ingredients.  But  ne  obferves,  that  in  the 
prefent  ftate  of  (cience,  we  muft  be  content  with  an  ap- 
proximate arrangement.  He  divides  fingle  bodies  into 
three  claffes.  i.  Oxygen:  2.  Simple  non-metaUic  inllam- 
mable  bodies,  which  he  calls  metalloids :  «.  Metals.  He 
arranges  them  in  the  order  in  which  they  follow  one  another, 


from  the  moft  eleAro^nmtive  to  the  moft  deftrcpoltive, 
in  every  dafs.    This  or&r  is  nearly  as  folkms : 


1.  Oxygen. 

2.  MetoBridf. 


Svlphir.  Ruoric  radick. 

Nitricum,  or  the  radicle  of)  ^ 


azote. 
Muriatic  radicle. 
Phofphorus. 

3.  MeUdt. 

Arfenic* 

Chromium. 

Molybdenum. 

Tunjgrften. 

Antimony. 

Tellurium. 

Silicium. 

Tantalum. 

Titanium. 

Zirconium. 

Offflinm. 

Bifmuth?  (uncertain) 

Iridium. 

Platinum. 

Gold. 

Rhodium. 

Palladium; 

Mercury. 

Silver. 


Carbon. 
Hydrogen. 


Lead. 

Tin. 

NkkeL 

Copper* 

Uranium. 

Zinc. 

Iron. 

Manganefe. 

Cirium. 

Yttrium. 

Gludnuffl. 

Aluminum. 

Magnefium* 

Calcium* 

Strontium. 


Sodium. 
Potaffium. 


Every  one  of  thefe  bodies  can  conftitute  a  mioeraloflcil 
family,  wl^ch  will  confift  of  that  fingle  body,  and  af  iu 
combinations  with  bodies  that  are  elefkro-negative  towvdi 
it,  that  is,  all  thofe  which  (with  fome  fome  few  ezoeptiooi) 
precede  it  in  the  above  feries.  Thus  there  may  be  ai  dibj 
families  as  there  are  fimple  fubftances.  The  &miliei  k 
divides  into  orders,  according  to  the  di£Ferent  ekdro-oega- 
tive  bodies  with  which  the  moft  ele^ro-negative  sre  cofr 
bined.  The  charaders,  and  the  formulz  propofed  by  Bff* 
zeliuB  to  exprefs  in  a  condfe  manner  the  dinerent  minenl 
combinations,  it  is  unneceifary  to  ftate,  as  thefe  wiU  probablf 
undergo  a  confiderable  change  when  the  fyftem  fhall  hi^ 
attained  a  more  complete  form.  It  muft  be  confefled,  tkt 
the  obftacks  which  oppofe  themfelves  to  the  fonnatioD  oft 
complete  mineralogical  fyftem,  on  the  principles  propoU 
by  Berzelius,  appear  to  be  great,  particularly  with  rtfpeo 
to  many  of  the  minerals  that  never  occur  cryftallized,  tf 
it  feems  that  we. have  no  means  of  determining  the  propff 
conftituent  ingredients  firom  the  mechanical  adnuxtsrei 
which  they  may  contain.  If,  indeed,  chemiftry  fliould  ti6 
attain  that  high  degree  of  perfed^ion  which  will  enahk  01 
to  difcover  the  limits  of  all  the  poflible  combinations  of  tk 
elementary  parts  of  minerald,  we  may  then  fubtra^  from 
our  analyfes  thofe  parts  which  do  not  fall  within  tbde 
limits,  as  being  in  mechanical  admixtures,  in  the  fasie 
manner  as  the  chemift  is  now  enabled  to  determinei  froB 
the  do£trines  of  definite  proportion  alone,  the  quaotitjr  d 
uncombined  acid  or  alkali  that  exifts  in  a  faline  folutioB> 
when  either  of  the  ingredients  is  in  excefs. 

If  one  clafs  of  ftony  bodies  confiftsof  falts,  in  which  On 

performs  the  fun&ions  of  an  add,  combining  with  themn 

definite  proportions,  the  difcovery  of  thefe  proportions  m 

the  different  combinations,  is  a  moft  important  ftep  to  tk 

advancement  of  mineraloiry  as  a  fcience. 
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It  remains  that  we  notice  the  minenl  fyftem  of  Mr.  Aikin» 
the  priocipal  objeA  of  which  is  ^o  enable  the  itudent  to 
alcertain  the  names  of  known  minerals  from  certain  pro- 
perties joined  with  their  external  chara£iers.  The  difficulty 
of  attaining  this  knowledge  from  the  fyftems  hitherto  pub- 
lifhedy  is  univerfally  acknowledged^  although  the  number  of 
minerals,  confidoed  as  fpecies,  does  not  exceed  four  hundred. 
Mr.  Aikin  arranges  minerals  into  four  claiTes,  from  their 
chemical  chara^ers.  The  orders  are  diilinguifhed  by  pro- 
perties which  are  fuppofed  to  be  the  moft  chara&eriftic,  or 
oy  which  they  may  be  moft  eafily  known. 

Class  I. — Non-metallic  combuftible  minerals. 

OrJiT  I. — Combuftible  with  flame ;  2,  without  flame. 

Class  II. — Native  metals  and  metalliferons  minerals. 

Order  I . — ^Volatilizable  whoUy  or  in  part  bv  the  blowpipe* 
into  a  vapour  which  condenfes  in  a  pulverulent  form  on  a 
piece  of  charcoal  held  over  it. 

Order  a. — Fixed*  not  volatiliAble*  except  at  a  white  heat. 

The  minerals  of  thefe  two  orders  are  arranged  as  they  are 
more  or  lefs  volatile,  have  a  metallic  or  non-metallic  luftre, 
are  magnetic  or  non»magnetic,  or  are  reducible  to  the 
metallic  ftate. 

Class  III.— -Earthy  minerals. 

Order  I. — Soluble  wholly,  or  in  a  coniiderable  portion, 
in  dilute  muriatic  acid. 

Order  2.-— Fufible  before  the  blowpipe. 

Order  3. — Infufible  before  the  blowpipe. 

The  minerals  of  orders  i  and  2»  are  arranged  accord- 
ing to  their  degrees  of  hardnefs. 

Class  IV. — Saline  minerals. 

Order  I.— When  diflblved  in  water  afford  a  precipitate 
with  carbonated  alkali. 

Order  2. — ^Do  not  a£fbrd  a  precipitate  with  carbonated 


The  different  orders  and  fubdivifions'  in  each  clafs  are 
arranged  without  any  regard  to  the  conftituent  parts.  But 
a  mineralogical  defcription  of  each  fpecies  is  ajfo  ffiven,  with 
on  account  of  the  component  parts  ox  thofe  minenus  of  which 
the  analyiis  is  known. 

System  of  Geolefy.  The  ftrudrnv  of  the  globe  we  in- 
liabity  and  the  revolutions  it  has  undergone  in  former  ages* 
may  juftly  rank  among  the  moft  interefting  objefts  of  in- 
quiry that  can  engage  the  attention  of  mankind  in  an  ad- 
vanced ftate  of  the  ptiyfical  fciences.  It  is  (carcely  half  a 
century  fince  geology  began  to  be  cultivated ;  and  the  vari- 
ous theories  of  the  earth  which  appeared  before  that  time, 
can  only  be  regarded  as  amuiin^  fpeculations,  unfupported 
bj  exifting  phenomena.  The  fyftems  of  Woodward,  Burnet, 
and  BuftoD,  are  given  under  the  article  Earth. 

Since  the  poGtion  and  nature  of  the  rocks  and  ftrata  that 
compofe  the  cruft  of  the  globe  have  been  inveftigated  in 
various  parts  of  its  furface,  other  theories  and  fyftems  have 
been  formed,  which  profefs  to  be  founded  on  eftabUflied 
fa^s*  or  on  legitimate  inferences  from  them.  When  linking 
and  complicated  phenon^na  are  firft  prefented  to  our  ob- 
fervation,  we  feek  with  avidity  for  fome  general  principles 
which  ftiall  conned  and  elucidate  the  whole;  and  if  we -trace 
a  few  links  in  the  feries  which  appear  dependent  on  one 
and  the  fame  caufe,  we  are  too  apt  to  confider  the  difcovery 
as  already  completed,  and  to  make  our  future  obfervations 
f  ubfervient  to  the  eftabUfliment  of  a  fyftem.  This  tendency 
to  form  premature  reneralizatioas,  is  the  <<  fin  which  moft 
eafily  befets"  the  firft  cultivators  of  every  branch  of  natural 
fcience,  and  we  are  not  to  exped  that  geologifts  could  en* 
tirely  efcape  its  influence.  J'ortunately,  however,  two  fyftems* 
founded  on  different  principles,  were  advanced  nearly  at  the 
fame  time,  with  equal  claims  on  public  attention:  the  f«p« 
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porters  of  each  not  nnfrequently  difagreed  in  their  infer, 
ences  from  the  fame  fa&s,  and  alfo  in  their  expofitioo  of  the 
fa£ts  themfeives.  Hence  others  were  induced  to  examine 
nature  more  accurately,  and  new  and  more  important  fa^s 
were  difclofed :  thus  the  clouds  which  sefted  on  the  cradle 
of  geology,  have  been  bl9wn  afide  by  the  breezes  of  con- 
fli£img  opinions. 

Every  fyftem  of  geology,  if  complete,  fhould  comprife 
the  ftru6lure  and  compoution  of  the  earth's  fur&ce,  the 
changes  which  it  has  undergone,  and  the  changes  now  tak- 
ing ^ce  by  external  or  fubterranean  agents :  it  ftiould  trace, 
in  exifting  phenomena,  the  caufes  by  which  fonaer  changes 
were  effected,  and  endeavour  to  difcover  the  extent  of  their 
operations,  and  to  diftinguifh  partial  jrevolutions  from  thofe 
which  have  affeded  the  whole  globe. 

The  internal  ftrufture  of  the  gbbe  is  concealed  from  hu- 
man obfervation  ;,  the  materials  ejedled  from  volcanoes  come 
in  all  probability  from  vaft  depths,  and  aure  compofed  of 
fimilar  elements  to  thofe  which  form  its  furface ;  but  in  what 
ftate  thefe  elements  exift  in  the  central  receffes  of  the  earth* 
or  in  what  manner  they  are  arranged,  will  perhaps  for  ever 
remain  unknown. 

**  A  gnat  effaying  the  feeble  efforts  of  his  flender  probofds 
againft  the  hide  of  the  dephant,  and  attempting  thereby  to 
inveftigate  the  internal  formation  of  that  large  animal*  is 
(fays  Dr.  Watfon)  no  unapt  reprefentation  of  man  attempt- 
ing to  explore  the  internal  ftru£iure  of  the  earth,  by  diggrmg 
little  holes  into  its  furface.'*  (Chemical  Effays,  vol.  i. ) 
From  the  fradures  and  diflocations  of  the  ftrata,  we  are 
however  enabled  to  make  ourfelves  acquainted  with  the 
ftrufture  of  the  globe  to  far  greater  depths,  than  it  is  poS- 
ble  to  reach  in  mining  operations ;  and  the  fubftances  eteAed 
from  volcanoes,  come  in  all  probability  from  beds  far  bdow 
any  which  rife  to  the  furface.  Still  it  muft  be  confeffed 
that  oi|r*knowledge  of  the  inner  part  of  our  planet  is  nearly 
confined  to  one  fad,  namely,  that  it  poffeffes  greater  denfity 
than  the  earth  and  ftones,  of  which  the  furface  is  principally 
compofed. 

The  mean  denfity  of  the  whole  globe,  as  afcertained  by 
the  obfervations  of  Dr.  Maflcelyne,  corrected  by  profeffor 
Playfair,  is  at  leaft  five  times  that  of  water*  The  experi- 
ments of  Mr.  Cavendifh  confirm  the  above  eftimate.  Henoe^ 
if  the  globe  could  be  weighed  in  a  fcate,  it  would  require 
five  globes  of  water,  or  two  and  a  half  of  common  lune- 
ftone,  to  babnce  it.  If  the  diameter  of  the  earth  be  7920 
miles,  and  it  were  compofed  of  an  outer  fpherical  cruft  of 
conunon  ftone  1300  miles  in  thicknefs,  it  would  require 
that  the  inner  fpace,  5320  miles  in  diameter,  (hould  be  filled 
with  a  fubftance  equal  in  denfity  to  melted  filver,  that  the 
whole  globe  might  have  the  prefent  mean  denfity  of  tlie 
earth.  If  we  admit  the  obfervations  and  experiments  of 
Dr*  Malkelyne  and.  Mr.  Cavendifh  to  have  eftabhihed  the 
denfity  of  the  earthi  as  above  ftated,  it  follows  that  the 
inner  part  is  not  a  hollow  fpace,  neither  is  it  filled  with  air, 
water,  or  ice^  as  fome  philofophers  have  conjedured;  and  if 
it  contain  large  caverns,  the  remaining  fplid  parts  muft  have 
greater  fpecific  gravity  than  many  of  tiie  known  metals. 

From  obfervations  made  on  the  vibration  of  pendulums  in 
different  parU  of  the  globe,  M.  De  la  Place  has  recently 
inferred,  that  the  layers  or  beds  of  which  it  is  compofed, 
regularly  incrsafe  in  denfity  as  they  are  nearer  to  the  centre. 
Thefe  fads  and  inferences  comprife  all  our  prefent  know- 
ledge refpeding  the  internal  part  of  the  earth. 

The  ftrudure  of  the  external  part  of  our  planet  is  ex- 
pofed  to  obfervation  in  the  interfedions  made  through 
ihountains  by  torrents  and  rivers,  by  the  a&ion  of  the  lea 
upon  the  coafts,  by  fra&ures  of  the  ftrata^  and  by  the  irre- 
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Eular  rife  to  the  furface  in  an  inclined  pofition.  It  is  pro* 
able  that  the  total  thicknefs  of  the  cnift  of  the  globe  thus 
expofed  to  our  view  in  different  diftri&s  may  not  be  lefs  than 
fqur  or  five  miles.     See  Rock  and  Strata. 

From  the  phenomena  prefented  by  the  various  rocks  as 
they  rife  to  the  furface,  geologifts  have  drawn  very  different 
concluiions  with  refpedb  to  their  formation  ;  and  two  fe6is 
of  geologifts  have  been  formed,  the  one  can  fee  in  thefe 
phenomena  only  the  agency  of  water,  and  the  effects  of 
chemical  precipitations  or  mechanical  depofits  from  an 
aqueous  fluid  ;  hence  they  have  been  called  NeptuniftB. 
The  celebrated  profeffor  M.  Werner  of  Freybergh  has 
riven  to  thefe  opinions  a  regular  fyftematic  form  ;  hence  the 
Neptunian  theory  is  more  frequently  called  the  Wernerian 
fyitem  of  geology.  It  has  been  explained  at  fome  len^h 
by  the  difciples  of  Werner,  and  has  been  warmly  and  ably 
fupported  by  many  eminent  geologifts.  Other  geologifls 
coniider  fubterranean  heat  as  one  of  the  great  agents  in  the 
formation  or  confolidation  of  rocks,  hence  they  have  been 
called  Volcaniib  and  Plutonifts,  and  their  theory  has  been 
called  the  Plutonian  fyftem. 

The  late  Dr.  James  Hutton,  of  Edinburgh,  gave  to  this 
theory  certain  modifications,  and  a  more  comprehenfive 
range;  it  is  henee  more  commonly  defignated  the  Huttonian 
iyftem.  The  leading  pofitions  in  which  the  Wernerian  and 
Huttonian  fyftems  agree,  are,  that  the  prefent  continents 
have  been  covered  by  the  ocean ;  and  that  the  materials  of 
which  the  upper  rocks  and  flrata  are  eompofed,  were  de- 
pofited  from  an  aqueous  fluid.  From  thefe  points  of  agree- 
ment they  widely  diver >re  in  their  explanation  of  the  caufes 
by  which  the  continents  were  laid  dry,  the  mountains 
elevated,  and  the  materials  converted  into  flone. 

Neptunian  or  JVemerian  Sj^ftem. — That  part  of  the  Wer- 
nerian fyftem  which  comprifes  the  claffification  of  rpcksjhas 
been  given  under  the  article  Geology.  The  fpeculative  part 
of  this  fyftem  comprifes  the  mode  of  their  formation,  and  the 
original  condition  of  the  globe.  According  to  Werner,  the 
primeval  ocean  holding  in  folution  the  materials  of  rocks  and 
ftrata,  ftood  high  over  the  whole  earth  in  a  calm  and  undif- 
turbed  ftate*  The  elenoeiitary  materials  began  to  cryftallize, 
and  fall  down  in  this  quiet  ftate  of  the  waters,  and  formed 
the  granitic  pavement  of  the  globe.  As  the  cryftallization 
proceeded,  elevated  peaks  and  ridges  (hot  up  into  the  water, 
and  occafioned  the  original  inequalities  of  the  furface. 
Succeeding  depofitions  covered  the  fides  and  fummits  of  the 
lower  cryftalline  mafl'es,  forming  the  rocks  denominated 
primary.  After  or  during  this  procefs,  the  waters  began 
to  retire,  and  the  fummits  of  the  loftieft  mountains  emerged 
from  the  abyfs.  <<  The  waters  at  this  period  became 
agitated ;  yet  this  at  firft  only  prevented  the  perfe^ion  of 
the  cryftallization.  As  the  water  diminifhed  in  height,  its 
motions  were  increafed,  the  agitation  extended  down  to  the 
furface  of  the  earth,  and  the  cryftalhne  (hoots  were  de« 
ftroyed ;  thus  the  firft  mechanical  productions  were  formed. 
The  water  fttll  continuing  to  diminifh,  the  dry  land  began 
to  appear,  of  courfe  the  mechanical  a^ion  of  the  water 
would  be  much  increafed,  as  alfo  the  formation  of  mecha* 
nical  productions."  The  lower  rocks  are  entirely  chemical, 
but  the  cryftallization  becomes  more  and  more  imperfed 
in  the  newer  formations,  and  the  mechanical  depofits  in* 
creafe,  the  neweft  formations  being  principally  mechanical 
productions.  The  Wernerian  geologifts  conceive,  that  they 
can  trace  this  progreifive  diminution  of  the  waters  of  the 
globe,  and  the  change  which  took  place  in  the  nature  of 
the  depofits.  When  we  view  the  various  depofitions  from 
the  earlieft  difcoverable  periods  to  the  neweft,  we  find,  fays 
Mr.  JattiefoD,  fuch  differences  in  them,  as  ihew  that  the 


contents  of  the  water  of  the  globe  muft  have  changed  br 
demes,  and  that  all  its  depofitions  form  a  beautiful  cod. 
neoed  feries.  The  oldeft  rocks,  which  are  pure  chemical 
precipitates,  are  eompofed  principally  of  filiceous,  argilli^ 
ceous,  and  magnefian  earths.  Thefe  rocks,  as  granite,  goeiit, 
and  mica-date,  contain  metals  that  are  of  contemporaneoot 
formation  with  them,  and  that  fcarcely  occur  in  newer 
periods  ;  thefe  are  tin,  molybdena,  and  tttngften. 

The  ftate  of  the  water  of  the  globe,  however,  alter?  gn. 
dually  and  remarkably,  as  we  approach  the  newer  periods, 
by  the  abundant  appearance  of  lime-ftone,  and  the  occur* 
rence  of  coal  and  fait,  and  the  difappearance  of  the  old 
and  the  appearance  of  new  metab.     Befides  the  general 
fucceffion  difcoverable  in  the  productions  of  different  periods, 
we  have  inftances  of  the  repetition  of  certain  produds  it 
confiderable  intervals,  and  in  formations  of  different  erai. 
In  a  feries  of  this  kind,  all  the  members  have  general  chv 
raCters  of  agreement ;   and  the  individual  member!  bear 
charaAers  expreflive  not  only  of  the  period  of  their  fonn. 
ation,  but  alfo  of  the  cireumftances  under  which  thej  verr 
formed.    Such  a  feries  is  denominated  by  Werner  a  fmafd 
fomuUionj  /uke^  or  fertes  of  formations. 

Mr.  Jamefon  defcribes  the  lime-ftone  formation,  as  it 
occurs  in  the  primary,  fecondary,  and  floetz  rocks,  to  ilkl- 
trate  a  principal  formation  fuite*     The  firft  member  of  the 
lime-ftone  fuite  is  the  white  granular  lime-ftone,  vtidt 
occurs  in  gneifs,  mica-flate,  and  clay-flate.     The  granolar 
diftind  concretions  are  large ;  but  in  the  neweft  clay-iiate 
they  become  more  minute,  and  it  even  approaches  to  coo- 
pa^.     The  tranfition  rocks  contain  the  fecond  member  of 
this  feries,  the  variegated  lime-ftone,  which  has  left  tiaol- 
lucence  than  the  preceding,  but  more  than  the  fbOovag 
members  of  the  feries.     This  lime-ftone  (hews  the  firft  tras 
of  petrifa^ions.     The  following  rocks,  (he  floetz  ^orftri' 
tified),  contain  the  third  member  of  the  feries,  the  gny 
floetz  lime-ftone,  which  is  fcarcely  tranflucent  on  the  edgesi 
and  is  full  of  petrifaCkions.     It  has  fome  refemblaoce  to  the 
lime-ftone  of  the  tranfirion  period,  but  only  a  very  resiote 
one  to  the  primitive.     Chalk  is  the  neweft  formation  of  thu 
period :   it  conneCks  the  foregoing  members,  which  bait 
been   depofited  from  the  ocean,   with   the  calc-tuff,  the 
loweft  link  of  thefe  formations.     (See  Tuffa  and  Tuff.) 
We  have  thus  a  complete  feries  from  the  earlieft  to  the  ktel 
periods,  in  which  we  obferve  a  gradual  difappearance  of  the 
cryftalline,  and  increafe  of  the  earthy  afped,  correfpon^ 
with  the  relative  age  of  the  different  members  of  the  fm 
and  the  ftate  of  the  folvent,  from  which  they  were  pR- 
cipitated ;  and  all  ferving  as  proofs  of  the  immenfely  gnati 
but  gradual,  alteration  of  the  ftate  of  the  univerfal  waters. 

As  the  waters,  according  to  this  fyitem,  covered  the 
whole  globe  during  the  formation  of*^  the  primitive  «^ 
oldeft  tranfition  rocks,  neither  land-plants  nor  laDd-ammiii 
could  ezift ;  and  the  firft  traces  of  organic  eziftence  whkh 
appear  in  the  tranfition  rocks,  'are  the  remains  of  marioe 
plants  and  animals.  (See  Transition  Roch.)  Tbefiit 
relics  of  land-plants  or  animals  occur  in  the  newer  tranfitio* 
rocks,  which  were  formed  after  a  portion  of  the  land  f* 
uncovered,  and  capable  of  fupporting  terreftrial  vegcutiflfc 
From  this  period  to  the  neweft  or  alluvial,  the  quantity  sd 
variety  of  vegetable  remains  increafe,  and  this  is  further 
confirmed  by  a  correfponding  increafe  of  coal.  At  the 
water  diminifhed,  it  appears  to  have  become  more  fitted  for 
the  fupport  of  animads  and  vegetables :  for  we  find  the* 
increaung  in  number,  variety,  and  perfe6cion,  and  approach- 
ing more  to  the  nature  of  thofe  in  the  prefent  feae.  Tbe 
fame  gradual  increafe  of  organic  beings  appean  to  haie 
taken  place  on  dry  land. 
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As  the  water*  according  t9  this  theory*  coyered  the 
whole  globe*  when  it  firft  began  to  precipitate  its  contents* 
they  were  fprcad  all  o?er  its  lurface*  and  conftituted  mafles 
of  ftone  encircUne  each  other*  like  the  coats  of  an  onion. 
The  principal  rock  formations  are,  therefore*  called  tuiiverfal 
f&rmaAims;  befides  which*  there  are  fome  local  formations 
of  limited  extent.  The  principal  coal  formations*  accord- 
ing to  Werner*  are  of  this  kind*  and  are  called  Independent 

formations* 

We  have  now  to  notice  a  remarkable  feature  in  the 
Wemerian  fyftem.  Thare  are  certain  rocks  which  occur, 
coTering  other  rocks  and  ftrata*  without  any  conformity 
with  the  pofition  of  the  lower  beds.  Thefe  rocks  are 
principally  trap*  porphyry*  and  fienite.  (See  Trap* 
roRPHYRY*  and  Sibnite.)  The  nature  and  pofition  of 
thefe  rocks  bear  a  fimilarity  to  that  of  many  yolcanic 
rocks.  They  are  denominated  in  the  Wemenan  fyftem 
averiyinf  /ormattonsB  Porphyry  and  fienite*  according  to 
this  fyftem*  are  of  a  far  earlier  date  than  bafalt.  To  ex- 
plain the  formatioB  of  thefe  rocks*  the  Wemerian  geo- 
logiftt  tell  us*  that  after  the  water,  which  coyered  the 
whole  globe*  had  retired  to  its  prefent  leyel,  it  rofe 
again  at  two  different  periods*  and  covered  fome  of  the 
higheft  mountains.  In  the  fir^  period*  it  depofited  the 
rocks  of  porphyry  and  fienite ;  in  the  fecond  period*  it  de- 
pofited tne  rocks  of  bafalt*  or  what  they  call  the  newe/i 
fimt%  tr£f.  At  the  latter  period*  the  water  rofe  ta  the 
"height  ot  11*000  feet  at  leaft  above  the  leyel  of  the  fea. 
The  water  of  the  fecond  rifing  was  in  a  yery  turbid  and 
agitated  ftate :  hence  its  firft  depofitions  were  mechanical* 
or  compofed  of  grayel*  fand,  and  mud  j  but  as  it  became 
calm*  the  depofitions  were  principally  chemical  precipitates* 
forming  bafaltic  rocks.  After  theie  labours  of  the  ocean 
were  completed*  it  retired  with  confiderable  rapidity  to  its 
former  level. 

According  to  the  fyftem  of  Werner*  metallic  and  mineral 
yeins  were  originally  fiflures  in  rocks*  which  have  been 
fubfequently  filled  by  water*  holding  the  contents  in  folu- 
tion.     See  Veins. 

The  principal  obje6Hons  to  the  fyftem  of  Werner  are* 
firft*  that  by  far  the  greater  part  of  the  fubftances  of 
which  rocks  are  compofed  are  inioluble  in  water*  or  require 
fuch  a  large  proportion  of  it  for  their  folution*  that  the 
capacity  of  the  whole  globe,  were  it  a  hollow  fphere*  would 
be  too  Imall  to  contain  a  fufficient  quantity  of  the  aqueous 
menftruum. 

Nor  can  this  obje^ion  be  removed*  by  fuppofing  the 
aqueous  fluid  to  poflefs  far  greater  folvent  powers  than  the 
ocean ;  for  the  marine  organic  remains  found  in  different 
ftrata  prove*  that  the  water  muft  have  been  fimilar  in  its 
nature  to  that  of  our  prefent  feas  and  lakes. 

Secondly.  *^  What  has  become  of  the  immenfe  volume 
of  water*  t  nat  once  covered  and  ftood  fo  high  oVer  the  whole 
earth  V*  To  this  obje6kion*  which  is  ftated  in  the  words 
of  Mr.  Jamefon*  he  replies*  *<  Although  we  cannot  grive  a 
fatisfadory  anfwer  to  this  queftion*  it  it  evident  that  the 
theory  of  the  iRminution  of  the  waters  remains  equally  probable. 
We  may  be  fully  convinced  of  its  truth f  and  are  fo^  although 
Vie  may  not  be  able  to  explain  it*  To  know  from  obfervation 
that  a  great  phenomenon  took  place*  is  a  very  different 
thing  from  explaining  how  it  happened.'' 

Thirdly.  The  fucceffion  of  rocks  in  different  countries 
▼ery  rarely  arrees  with  that  of  the  univerfal  formations* 
defcribed  by  ube  difciples  of  Werner ;  nor  can  we  trace  fuch 
a  regular  gradation  in  their  cryftalline  ftrudure  s(s  the 
theory  affumes :  whereas  if  the  waters*  which  depofited  the 
jprimary  rocks^  covered  the  globe  in  a  calm  and  fdefcent 


fiau%  the  fucceffion  of  depofits  would  be  fimilar  in  the  re« 
moteft  diftri^ts. '  To  this  It  may  be  replied*  that  though 
all  the  different  orders  of  primary  rocks*  enumerated 
by  Werner  as  univerfal  formations*  rarely  fucceed  each 
other  in  any  one  fituation*  yet*  wherever  two  or  more 
occur  together*  their  arrangement  is  generally  conformable 
to  his  fyftem ;  and  this  is  as  much  as  we  can  reafonably  ex- 
ped.  Other  geologrifts  remove  this  objeAion*  by  modify- 
ing the  fyftem  itfelf*  affuming  that  the  primary  rocks  were 
depofited  at  the  fame  time,  and  are  to  be  confidered  as 
contemporaneous  formations  m 

Fourthly.  The  formation  of  bafaltic  rocks  on  the  fum- 
mits  of  lofty  mountains  cannot  be  fatisfa£korily  explained 
by  a  general  inundation.  Indeed  the  caufe  affigned  is  not 
only  at  variance  with  exifting  appearances*  but  is  contrary 
to  the  eftabliflied  laws  of  nature.  <<  It  is  fcarcely  poliible 
for  the  human  mind  to  invent  a  fyftem  more  repugnant  to 
exifting  fafts.  Were  bafaltic  rocks  depofited  from  a  folu- 
tion that  covered  the  whole  globe*  after  the  formation  of 
the  fecondary  ftrata,  every  part  of  the  dry  land*  and  every 
valley*  muft  have  been  incrufted  or  fiUed  with  bafalt.  It 
would  be  the  prevailing  rock  of  every  diftri^.  On  the 
contrary*  bafalt  exifts  only  in  detached  maffes  of  limited 
extent ;  nor  do  fragments  of  bafalt  occur  in  any  quantity, 
which  can  warrant  the  belief  that  it  was  ever  formed  over 
the  whole  globe.  (Bakewell's  Introduftion  to  Greology.) 
Many  of  the  bafaltic  rocks,  to  which  the  Wernerians  attri- 
buted an  aqueous  ori^,  are  now  jgenerally  admitted  to  be 
volcanic ;  and  the  finularity  of  their  compofition  with  lava 
has  been  recently  more  fully  eftabliflied  by  the  refearchei 
of  D'Aubriffon.     See  Volcanic  ProduSs  and  Trap. 

The  objedions  made  to  many  parts  of  the  fyftem  of 
Werner,  as  origmally  announced  by  his  followers*  it  would 
be  di£Eicult,  if  not  impoifible*  to  remove ;  but  the  fyftem  is 
fufceptible  of  modifications*  which  may  make  it  more  con- 
formable to  the  prefent  ftate  of  our  information ;  and  fome 
of  its  moft  ftrenuous  fupporters  begin  to  perceive  the  ne- 
cefiity  of  adopting  fuch  modifications*  in  their  expofition  oF 
the  theory.  Whatever  may  be  the  ultimate  fate  of  the 
Wemerian  fyftem,  it  cannot  be  denied  that  its  publication 
was  of  material  fervice  to  the  progrefs  of  geological  inquiry. 
The  ftriking  fimilarity  which  it  pointed  out  betvreen  many 
rock  formations,  in  diftant  countries*  if  it  has  not  proved 
their  identity*  nor  the  univerfality  of  fuch  formations*  has 
at  leafl:  eftabliflied  an  important  fad*  that  procefles  of  a 
nearly  fimilar  kind  fucceeded  each  other  in  the  fame  order*  ia 
diftant  parts  of  the  globe.  To  Mr.  Werner  we  are  alfo  in- 
debted for  a  knowledge  of  the  mineral  repofitories  peculiar 
to  certain  rocks.  We  have  thus  obtained  fome  fixed  prin« 
ciples  to  guide  us  in  our  geological  inveftigations. 

M.  De  Luc  affumes  that  the  ftrata  were  formed  by  che^ 
mical  precipitations,  but  differs  from  Werner  in  his  explana- 
tion of  the  caufes  that  have  laid  dry  our  prefent  continents. 
According  to  this  geologift,  the  relative  level  of  the  con- 
tinents and  the  fea  was  produced  by  the  fubfidence  of  pre- 
exifting  continents,  over  which  the  fea  immediately  flowed. 
The  broken  ftate  of  the  ftrata  compofing  our  continents 
was  not  an  effe^  of  the  revolution  which  gave  them  birth ; 
it  refulted  from  fuccefiive  cataftrophes  undergone  by  the 
ftrata*  during  the  period  of  their  formation  at  the  bottom 
of  the  fea ;  and  thefe  cataftrophes  were  occafioned  by  ca- 
verns formed  beneath  them.  The  cavities  of  lakes,  the 
vallies  among  mountains  and  hills,  the  abrupt  and  fliattered 
faces  which  thefe  eminences  prefent  towards  the  plains* 
exifted  on  our  continents  at  the  very  period  of  their  birth  ; 
beiog  the  effeds  of  thofe  cataftrophes  that  firadtured  the 
ftrata  of  which  thefe  continents  are  compofed.    A  fuccef- 
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fion  of  fuck  cataftroplies  was  contmuedy  till  the  continents 
were  abandoned  by  the  fea.  Since  that  epoch,  all  the 
operations  to  whicn  they  have  been  fubjefled  by  atmo- 
fpherical  caufesy  gravitation,  and  defcending  waters,  have 
only  tended  to  efface  the  origrinal  charaders,  by  reducing 
abrupt  precipices  into  gradual  flopes,  by  feftening  down 
the  afperities  of  hills,  by  railing,  inftead  of  excavating,  the 
beds  of  vallies,  and  by  filling  -up  the  cavities  of  lakes.  The 
beds  of  gravel  and  blocks  of  itone,  found  fcattered  in  fuch 
large  quantities  on  the  furface  of  the  earth,  nay  even  the 
blocks  obferved  in  the  beds  of  rivers,  were  not  depofited 
there  by  running  waters,  but  are  among  the  oricrinal  cha- 
rafters  of  our  continents.  The  gravel  compofed  of  flints 
is  derived  from  decompofed  chalk  flrata,  at  fome  period 
fttbfequent  to  their  formation ;  yet  whillt  they  were  ftill 
covered  by  the  fea,  the  flints  only  remaining  as  we  now  find 
them. 

The  gravel  formed  by  the  attrition  of  fragments  of  the 
flrata,  as  well  as  the  blocks  of  ftone,  were  projefled  from 
the  interior  of  the  earth  by  the  expanfible  fluids,  during  the 
fubfidence  of  the  ftrata,  and  were  fubfequently  fpread  over 
the  bottom  of  the  fea  bjr  the  agitation  of  the  water.  The 
naked  and  precipitous  cliffs  which  border  fome  of  the  coafls, 
are  not,  fays  M.  de  Luc,  to  be  afcribed  to  the  aflion  of  the 
fea  ;  they  are  original  chara6lers,  refulting  from  difruptions 
of  the  (Irata,  at  the  period  of  the  vafl  fubfldence  which  pro- 
duced the  new  bafin  of  the  fea  ;  the  aftion  of  which  direftly 
tends  tu  obliterate  the  original  charaders,  by  formme  ftrands 
at  the  feet  of  cli€iB.  Thefe  ftrands,  when  Tufficiently  raifed 
and  extended,  permit  the  fteep  faces  to  be  gradually  reduced 
into  f]opes. 

The  quantity  of  loofe  materials  brought  down  by  rivers 
was  at  firft  confiderable,  and  mixed  with  large  fragments  of 
rock,  on  account  of  the  broken  furface  over  which  the 
waters  defcended  to  tlie  coaifc.     Thefe  tranfportations  of 
loofe  materials  diminifhed  in  proportion  to  the  progrefs  of 
vegetation  on  the  furface,  when  its  afperities  were  foftened, 
and  the  rivers  became  reflrifted  within  fixed  beds.     Since  the 
birth  of  our  continents,  the  level  of  the  fea  has  not  changed. 
Laftly,  all  the  operations  which  had  a  tendency  to  alter  the 
original  form  of  our  continents  commenced  at  the  epoch  of 
their  birth.     We  Hill  behold  the  caufes  which  produced  thefe 
changes,  for  they  are  ftill  operative,  and  by  fludying  them 
with  care,  we  may  afcertain  all  that  they  have  effeaed  in  any 
particular  place.     We  may  even  trace, 'fays  M.  de  Luc, 
what  each  caufe  has  effeded  within  known  periods  of  time, 
a  circumltance  which  fupplies  us  with  chronometers  of  dif- 
ferent kinds,  all  independent  of  each  other,  and  thefe  chrono- 
meters agree  in  attefting  that  the  age  of  onr  continents  cannot 
exceed  4000  years.     According  to  M.  de  Luc,  the  form- 
ation of  caverns  was  produced  by  the  infiltration  of  the  pri- 
mordial liquid  (from  which  the  itrata  were  precipitated)  into 
the  interior  parts  of  the  globe  ;  hence  alfo  refulted  a  caufe 
•f   fucceflive  changes  in  the  nature  of   the  precipitates. 
The  reader  may  confult  the  numerous  travels  and  publica- 
tions of  this  philofopher  for  a  more  full  expofition  of  his 
fyftem.     The  exiftence  of  immenfe  caverns  in  the  earth  is 
alTumed  to  explain  the  fra6iures  and  deprefions  of  its  fur- 
face, but  is  at  variance  with  the  afcertained  mean  denfity  of 
the  earth.     Itmuft  be  acknowledged  that  the  theory  of  M. 
de  Luc  has  fome  advantages  over  that  of  Werner,  as  it  afligns 
a  caufe  for  the  retiring  of  the  water,  and  the  elevation  and 
deprelfion  of  the  Urata ;  whereas,  in  the  fyftem  of  Werner, 
the  prefent  inclination  of  the  ftrata  is  fuppofed  to  be  coeval 
with  their  firft  formation,  a  fuppofition  which  feems  contra- 
dided  by  general  appearances  in  almoft  every  part  of  the 
globe.    According  to  M.  de  Luc,  the  changes  now  takjng 
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place  on  the  earth's  furface  will  ceafe  when  all  iti  ptojefilDg 
points  and  afperities  are  fmoothed  flown  or  cwered  with  ve- 
getation I  and  the  procefies  now  taking  place  have  aregukr 
and  progreffive  tendency  to  bring  the  fohd  parts  of  oor 
planet  into  aquiefcent  and  permanent  iUte. 

Phionian  or  Munonian  Sj[ftem* — ^The  Huttonian  fyikeBof 
geology  does  not  carry  us  back  to  the  original  formitioncf 
the  globe.     Dr.  Hutton,  its  author,  fuppofet  that  the  pre. 
fent  dry  land  was  at  a  former  period  the  bed  ofihe  mm. 
According  to  this  theory,  the  flrata  were  not  precipitieed 
from  a  chemical  folution,   on  the  contruy,  they  exUbit 
proofs  that  the  fubftances  of  which  they  are  compofed  ei- 
ifted  as  the  elements  of  other  bodies  that  mud  have  kei 
deflroyed  before  the  formation  of  the  prefent  coBtinoti. 
Although  the  ruins  of  a  former  world  are  not  to  befoondio 
every  piece  of  rock,  they  are  fo  generally  difiufed,  u  ti 
leave  no  doubt  (fays  Dr.  Hutton)  that  all  the  ftrata  woe 
formed  from  the  materials  of  cootinentt  that  previouflf  a* 
ifted,  and  that  thefe  materials  have  been  carried  mto  the  lea  by 
the  fame  caufe  i  which  are  now  wearing  down  our  prefent  ood- 
tinents.    Every  ifland  or  continent,  he  obferves,  hastvso- 
tremities,  the  mountain-fummit,  and  the  fea-fhore.    Ob  tk 
one  extremity  there  is  no  increafe,  but  a  conftant  decay.  Tk 
rocks  being  fplit  into  fragments  by  the  agency  of  heat,  £rott, 
and  raoifture,  thefe  fragments  are  removed  by  rains  aadtsr. 
rents  in  gradual  fuccemon,  from  the  higheft  ftatioos  to  tk 
lowed,  and  are  further  broken  in  their  decent.    Nifing 
reached  the  fhore,  they  are  dafhed  by  the  retuminflr  tides  upti 
the  coafl,and  ferve  as  the  inftruments  of  its  deftniaioo,aidio|{ 
the  violence  of  the  waves  in  excavatiner  and  breakiag  don 
the  foUd  ground.     Thus  the  prefent  dry  land  is  conftiBtlf 
diminifhing,  and  thus  the  materials  of  former  continents wn 
carried  to  the  ocean,  and  fpread  over  its  bed,  either  in  tk 
flate  of  gravel,  fand,  mud,  or  impalpable  fedimeot,  coier- 
ing  the  remains  of  marine  animals  by  fucceifivedepofitiou. 
According  to  this  theory,  the  agent  by  which  thefe  foftns- 
terials  were  formed  into  lolid  ftrata  is  fubterraaeaa  fire,wlKk 
is  fuppofed  to  exift  in  the  central  recefTes  of  the  globe,  w^ 
to  have  periods  of  increafed  aftivity,  by  ¥^ch  certain  pvti 
of  its  furface  are  heated  and  confolidated.     The  fame  iota- 
nal  fire  a6ling  with  great  intenfity  on  the  lower  parts  of  tk 
globe,  thensaterials  which  forin  mountains  of  moite^oc 
then  in  a  ftate  of  perfe^  igneous  fluidity,  and  the  fluid  siifii 
continuing  to  expand,  railed  up  the  ftrata  by  which  ic  wis 
covered  from  the  watery  abyfs,  and  fornaer  ccMatineots  «a* 
inundated  or  funk  down. 

The  new  continents  were  immediately  expofed  to  the  fa« 
difintegrating  caufes  by  which  former  continents  had  bees 
wafted ;  vallies  were  excavated  in  the  fofter  beds  by  lai* 
and  water-courfes,  and  the  ocean  commenced  its  attacks  sp^s 
the  coaft.  Thus,  materials  are  preparing  for  the  fonnaW" 
of  the  ftrata  of  future  continents  to  be  raifed  firom  the  ocas 
by  the  fame  caufe.  "  Here  then,'*  fays  profefibr  Pbyfe 
«*  we  have  a  feries  of  great  natural  revolutions  in  the  coni- 
tion  of  the  earth's  fumce,  of  which  we  neither  lee  the  b^ 
ginning  nor  the  end  ;  and  this  circumftance  accords  wdl«i|B 
what  is  known  concemmg  other  parts  of  the  eoonooiy  « 
the  world.  In  the  continuation  of  different  fpecies  oi ^ 
mals  and  vegetables  that  inhabit  the  earth,  we  (^fcen  oeitkr 
a  beginning  nor  an  end  ;  and  in  the  planetary  motions,  wboe 

geometry  has  carried  the  eye  fo  far,  both  into  the  future  tfd 
le  paft,  we  difcover  no  mark,  either  of  the  comnienceffltf| 
or  the  termination  ef  the  prefent  order.  It  is  unreikfiwibk 
indeed  to  fuppofe  that  fuch  marks  fhonld  any  where  exit' 
The  Author  of  nature  has  not  given  laws  to  the  naifeffo 
which,  like  the  conftitutions  of  men,  carry  in  theniielves  tf^ 
elementa  of  their  own  deftrudion  $  he  haa  not  pcmicted  n 
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bis  worki  any  fymptom  of  infancy  or  old  zgt,  or  any  fign 
by  which  we  may  eftimate  either  their  future  or  paft  dura- 
tion. He  may  put  an  end,  as  he  no  doubt  gave  a  beginning, 
to  the  prefent  fyftem,  at  fome  determinate  period  of  timet 
but  we  may  reft  afliired  that  this  great  cataftrophe  will  not 
be  brought  about  by  the  laws  now  exifting,  and  that  it  is 
not  indicated  by  any  thing  which  we  perceiTc/' 

According  to  the  Huttonian  theory/ granite*  which  is 
confidered  by  Werner  as  the  oldeft  rock  formation^  is  of  more 
vecent  origin  than  the  ftrata  incumbent  on  it.  It  is  re« 
jpu^ed  by  Dr.  Hutton  as  a  fobftance  which  has  been 
erupted  from  preat  depths  in  a  ftatte  of  igneous  fufion,  burft- 
ine  through  the  ftrata  in  fome  parts,  and  upheaving  the 
'Wnole  from  their  fubmarine  fituation.  The  orijrinal  fluidity 
of  granite  is,  he  conceives,  evinced  by  its  cryftalline  fbruc- 
ture,  and  alfo,  **  that  the  fluidity  was  not  that  of  the 
elements  taken  feparately,  but  of  the  whole  mafs.''  In  the 
particular  kind  of  granite  called  graphic  ^from  the  fuppofed 
refemblance  of  the  quartz  to  the  form  ot  Hebrew  letters), 
the  quartz  is  imprefled  by  the  rhomboidal  cryftals  of  felfpar, 
amd  the  ftone  is  highly  compaft  and  confolidated ;  hence 
this  gp'anite  is  not  a  congeries  of  parts,  feparately  formed 
and  agglutinated  together.  The  perfe6^  confolidation  of 
granite  may  be  adduced  as  a  further  proof  of  its  having  been 
rendered  fluid  by  heat ;  had  it  cryftallized  from  an  aqueous 
folution,  we  fliould  have  found  interftices  between  the  cryf- 
tals. The  veins  of  granite  which  frequently  (hoot  into  the 
incumbent  fchiftus,  oner  further  proof  that  the  granite  muft 
have  been  in  a  fluid  ftate :  the  whole  mafs  was  alfo  fluid  at 
the  fame  time.  This,  according  to  Dr.  Hutton,  could  only 
have  been  effe^ed  by  fubterranean  heat,  which  adfo  impelled 
the  melted  matter  againft  the  incumbent  beds  with  fuch 
force,  as  tondfe  them  from  their  place,  and  give  them  that 
highly  inclined  pofition,  in  which  they  are  ftiu  fupported  by 
the  granite,  after  its  fluidity  ceafed.     See  Vein. 

'*  Thus  a  conclufion,  rendered  probable  by  the  cryftal- 
lization  of  granite,  is  eftabliftied  beyond  all  coatradidion 
by  the  phenomena  of  granitic  veins.  With  the  granite 
we  fhall*  therefore,"  fays  profeifor  Playfair,  "  confider 
the  proof  of  the  igneous  origin  of  all  mineral  fub- 
ftances  as  completed.  Thefe,  whether  ftratified  or  unftrati- 
fied,  owe  their  confolidation  to  the  fame  caufe,  though 
adin^  with  different  degrees  of  energy.  The  ftratified  have 
been  in  general  only  foftened,  whereas  the  unftratified  have 
been  reduced  to  a  ftate  of  perfed  fufion.  In  this  general 
conclufion  we  difcover  two  parts,  which  in  their  degree  of 
certainty  differ  perhaps  fomewhat  from  one  another.  The 
£rft  of  thefe,  and  that  which  ftands  in  the  higheft  point  of 
evidence,  confifts  of  two  propofitions,  namely,  that  the 
fluidity  which  preceded  the  confolidation  was  fimple»  that 
is,  did  not  arife  from  the  combination  of  thefe  fubftances 
with  any  folvent ;  and  next,  that  after  confolidation,  thefe 
bodies  have  been  raifed  up  by  an  expanfive  power,  afking 
from  below,  and  have  by  that  means  been  brought  into  their 
prefent  pofition.  Thefe  two  propofitions  feem  (fays  pro- 
feffor  Playfair)  to  be  fupported  by  all  the  evidence  Shat  is 
neceffary  to  conftitute  the  moft  perfeA  demonftration.*' 

The  other  part  of  the  conclufion,  that  heat  was  the  caufe 
of  the  fluidity  and  fubfequent  elevation  of  thefe  mineral 
bodies,  ifl,  he  admits,  a  matter  of  theory.  "  The  caufe, 
however,  which  is  aili^ned  is  fufEcient  lor  the  effed,  and 
the  fame  is  not  true  wiUi  refpe£^  to  any  other  known  caufe. 
This  theory  accounts,  with  ungular  firoplicity  and  precifion, 
for  a  fyftem  of  fafis,  fo  various  and  complex  as  thofe  which 
the  natural  hiftory  of  our  globe  prefents.  Nor  is  the  prin- 
ciple of  fubterranean  heat  affumed  without  evidence ;  on 
the  contrary,  it  is  proved  by  the  phenomena  of  hot  fprisgSi 


volcanoes,  and  earthquakes ;  thefe  leave  no  doubt  of  the 
exiftence  of  heat,  and  of  a  moving  expanfive  power  within 
the  earth." 

It  has  been  ebjeded  to  the  igneous  origin  of  granite, 
that  if  it  had  been  in  a  ftate  of  fufion  when  erupted  from 
below,  why  did  it  not  diffufe  itfelf  in  torrents  on  the  fur- 
face.  To  this  objefiion  profeflbr  Playfair,  its  eloquent  ad- 
vocate, replies.  "  The  theory  of  Dr.  Hutton  would  not 
deferve  a  moment's  confideration,  if  it  were  fo  inartificially 
conftrudfced  as  to  fuppofe  that  granite  was  originally  fluid, 
and  yet  to  point  out  no  means  of  hindering  this  fluid  firom 
diffufing  itfelf  over  the  ftrata,  and  fettling  in  an  horizontal 
plane.  The  truth  is,  that  his  theory,  at  the  fame  time  that 
it  conceives  this  ftone  to  have  been  in  fufion,  fuppofes  it  to 
have  been  eje6ied  in  that  ftate  among  the  ftrata  already  con- 
folidated ;  to  have  heaved  them  up,  and  to  have  been  formed 
in  the  concavity  fo  produced  as  in  a  mould.  The  covering  of 
ftrata  thus  rai^d  up,  may  have  been  burft  afunder  at  the 
fummit,  where  the  curvature  and  elevation  were  the  greateft  { 
but  the  melted  mafs  underneath  may  have  already  acquired 
foUdity,  or  may  have  been  fuftained  by  the  beds  of  fchiftus 
incumbent  on  its  fides.  This  fchiftus,  forming  the  exterior 
cruft,  was  immediately  a6bed  upon  by  the  caufes  of  wafte 
and  decompofition,  which  have  long  fince  ftripped  the  gra- 
nite of  a  great  part  of  its  covering,  and  are  now  exerciung 
their  power  on  the  central  mafs. 

**  That  even  Mont  Blanc  itfelf,  as  well  as  other  unftrati- 
fied mountains,  was  once  covered  with  fchiftus,  will  appear 
to  have  in  it  nothing  incongruous,  when  we  confider  the 
height  to  which  the  Ichiftus  ftill  rifes  on  its  fides,  or  in  the 
adjacent  mountains ;  and  from  the  appearance  of  wafte  and 
degradation  which  thefe  mountains  exhibit,  it  is  certain  that 
the  fchiftus  muft  have  reached  much  higher  than  it  does  at 
prefent.** 

Mineral  and  metallic  veins,  that  interfed  rocks  and  ftrata, 
are  fuppofed  by  Dr.  Hutton  to  have  been  cracks,  or  fiflures, 
originally  formed  by  fubterranean  heat ;  and  that  they  were 
filled  with  their  contents  by  melted  matter  ejefied  from 
beneath.  In  fome  iaftanoes,  the  matter  was  fublimed  in  the 
form  of  vapour,  which  condeofed  and  cryftallized  on  the 
fides  of  metallic  veins. 

The  mineral  veins  are  generally  filled  either  with  granite, 
porphyry,  green-ftone,  or  bafalt.  They  are  of  vaft  extent, 
often  traverfing  through  a  whole  country.  As  the  mate- 
rials which  fill  thefe  Urge  veins  are  frequently  harder  than 
the  rocks  which  the  veins  interfeft,  they  remain  undecom- 
pofed  after  the  furrounding  rocks  have  perilhed,  rifing  like 
a  wall  above  the  furface ;  hence  in  the  northern  parts  of  our 
ifland  they  are  called  dyie^f  the  term  being  fynonimous  with  . 
a  wall. 

Thefe  dykes  produce  great  changes  in  the  pofition  of 
the  ftrata  which  they  interfed,  and  are  confidered  by  Dr. 
Hutton  as  affording  ftroog  proofs  of  the  former. 

The  bafaltic  dykes  bear  more  immediately  the  marks  of 
their  igneous  origin,  as  the  compofition  and  appearance  of 
this  ftone  have  a  near  refemblance  to  many  volcanic  lavas. 
The  changes  produced  on  the  rocks  which  they  pafs  through 
are  fuch  as  might  refult  from  contact  with  fubftances  in  a 
ftate  of  fufion.  Bafaltic  rocks  exift  in  countries  far  remote 
from  any  a^ive  volcanoes ;  they  prove,  therefore,  that  fub- 
terranean heat  has  been  an  important  agent  in  the  formation 
of  our  prefent  continents.  ,    *     .       4  r.^«  «h. 

The  tra.,fition  .Web  may  f^Xi^-J  tSTt^t^ToS- 
nite  to  fiemte,  ncen-ftoDCi  and  baia^*  «»«•  >• 

fion  that  tH^ludillt\*t»«eonC»\  atvdwftwiti^**^*^* 
MnfifU  in  the  \»^»u,  \>3(«»8  beeo  p**^'^"'  i  ionnec 
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former  obly  foftened  by  fubtemnean  heat»  fo  the  farther  the 
ftrata  were  removed  from  the  granite,  they  were  lefs  a^ed 
upon  by  central  heat,  and  were  left  in  a  more  earthy  ftatc  $ 
but  where  the  materials  of  ftrata  were  eafily  fufible,  fuch 
ftrata  became  more  cryftalline  than  other  ftrata  in  a  fimilar 
iituation,  but  compofed  of  refradory  materials.  While  the 
ftrata  were  in  a  foft  ftate,  they  were  fometimes  fubje^d  to 
two  forcei))  the  one  arifine  from  the  prefiure  of  fuperin- 
cumbent  rocks,  the  other  from  the  partial  deprelfion  or  ele- 
vation of  the  earth's  furface  in  their  vicinity,  which  occa- 
fioned  a  lateral  preflure ;  and  thefe  two  forces,  a^ng  at  the 
fame  time  in  a  dire6lion  nearly  at  right  angles  to  each  other, 
produced  thofe  remarkable  contortions  and  convolutions  of 
the  ftrata,  which  may  frequently  be  obferved  in  fchiftofe 
JTocks  adjoining  the  granite,  as  reprefented  in  Plate  III. 
Geology,  fig.  6. 

The  theory  of  Dr.  Hutton  is  diftinguifhed  from  that  of 
former  Plutonifts,  by  the  aid  which  it  derives  from  the  in- 
trodudion  of  compreffion,  as  a  powerful  agent  in  the  form- 
ation of  our  prefent  ftrata. 

It  had  been  objeded  to  the  fyftem,  that  the  prefent  ftate 
of  mineral  bodies  is  very  different  from  that  in  which  we 
ftiould  have  feen  them,  had  they  been  fubjeded  to  intenfe 
heat.  Lime-ftone  in  particular  is  rendered  cauftic  by  heat, 
the  carbonic  acid  being  driven  off*,  whereby  it  is  converted 
into  ^uick-lime.  Now  if  the  lime-ftone  rocks  had  been 
fubjefied  to  a  great  heat,  they  would  have  been  left  in  a 
rauftic  ftate,  like  burned  lime.  To  (his  Dr.  Hutton  replied, 
the  circumftances  under  which  thefe  rocks  were  heated,  were 
very  different  from  thofe  in  which  lime-ftone  is  calcined  by 
common  fire.  Under  the  preffure  of  the  ocean,  at  a  great 
depth,  the  carbonic  acid  would  be  prevented  firom  efcaping, 
and  beingr  confined,  it  would  contribute  to  render  the  lime 
fufible ;  hence  in  cooling,  it  acquired  its  cryftidline  texture. 

This  conjedure  of  Dr.  Hutton's  could  oe  confidered  as 
little  better  than  an  hypothefis  afliimed  to  remove  a  difficulty 
from  his  fyftem,  until  fir  James  Hall  proved  its  accordance 
with  nature,  by  a  feries  of  ingenious  and  moft  decifive  ex- 
periments. He  confined  powdered  chalk  in  a  gun-barrel, 
lb  dofely  as  to  prevent  the  extrication  of  the  carbonic  acid, 
and  then  fubjeded  it  to  the  heat  of  a  furnace,  by  which  it 
i¥as  fufed  and  confoUdated,  and  converted  into  a  fubftance 
refembhng  cryftalline  marble. 

**  From  thefe  experiments  it  appears,  that  a  preffure  of 
32  atmofpheres,  or  1700  feet  of  lea,  is  capable  of  forming 
a  lime-ftone  in  a  proper  heat ;  that  under  86  atmofpheres, 
anfwering  nearly  to  3000  feet,  or  about  half  a  mile,  a  com- 
plete marble  may  be  formed ;  and  laftly,  that  with  a  pref- 
lure of  173  atmofpheres,  or  5700  feet  of  fea,  or  little  more 
than  one  mile,  the  carbonate  of  lime  is  made  to  undergo 
complete  fufion,  and  to  a6k  powerfully  on  other  earths." 
TranfadUons  of  the  Royal  Society  of  Edbburgh,  vol.  vi« 

P-  I49-. 

The  Igneous  fyftem  has  received  additional  fupport  from 

other  interefting  experiments  of  fir  James  Hall,  proving  that 
compreffion,  and  the  different  circumftances  under  which 
mineral  bodies  become  confolidated  after  fufion,  greatly 
modify  their  ftate,  and  fometimes  entirely  change  their  ex- 
ternal appearance.  Thus  bafalt  and  lava,  when  mdted  and 
cooled  rapidly,  are  converted  into  a  black  glafs ;  but  if  fuf- 
fered  to  cool  flowly,  they  acquire  a  texture  refembling  that 
of  the  original  ftone.  See  RowLKY-i^dr^,  and  TKAv-Koch. 
la  what  manner  the  fubterranean  heat  is  generated,  or  by 
what  caules  it  is  called  into  a  more  a£Uve  ftate  at  particular 
periods,  the  fupporters  of  this  theory  do  not  think  it  necef- 
Ij^  to  inquire ;  it  is  fufficient  that  the  effefts  are  every 
irhere  difcemible ;  oor  is  i(  more  <UfiBcult  to  conceive  ^hat 


heat  ftiould  be  confined  in  the  interior  of  phoetfi»  tba  tbit 
light  fliould  be  conftantly  emitted  from  the  farfacc  of  tk 
fun.  The  extent  to  which  volcanic  fires  are  operative,  prme 
that  the  fource  of  heat  is  fituated  at  great  depthi.  Tlie 
bed  of  the  ocean  is  heated  at  a  confiderable  diftance  inn 
Sicily  during  fome  of  the  eruptions  of  Etna,  ai  U  proicd 
by  foundings  taken  at  the  time.  The  fea  is  conftantly  b  t 
boiling  ftate  near  one  part  of  the  ifland  of  Volcano,  zA 
the  black  fand  on  the  ffiore  is  fo  hot  that  it  cannot  be  held 
in  the  hand ;  indeed,  there  can  be  little  doubt  that  1^  tlie 
volcanoes  in  the  Lipari  iffands  have  fome  communicitioa 
with  Etna  and  Veiuvius,  The  conne^on  which  more 
diftant  volcanic  fires  appear  to  have  with  each  other,  will  be 
noticed  under  the  article  Volcano.  The  number  of  hb- 
marine  volcanoes  which  have  been  obferved  fince  the  oceaa 
has  been  more  traverfed,  prove  the  exiftence  of  fubtemiKa& 
fire  under  almoft  every  degree  of  latitude ;  and  theenorauni 
volcanoes  of  the  Andes  are  of  fufficient  magnitude  aad 
power  to  produce  confiderable  changes  on  the  furface  of  die 
globe,  and  overwhelm  whole  provinces  in  a  Hflgle  nigk. 
The  craters  of  many  extindl  volcanoes  exceed  in  fize  tbole 
which  are  at  prefent  in  a  ftate  of  a6iivity ;  andaccordiDgto 
Humboldt,  the  moft  ancient  volcanic  lavas  bear  the  vasA 
refemblance  to  primary  rocks.  Thefe  ancient  lavas  imc 
probably  erupted  under  the  preflure  of  the  ocean,  at  tie 
period  when  all  the  prefent  continents  were  covered  litk 
water. 

The  number  and  extent  of  ancient  and  exifting  vokaaoct 
may  lead  us  to  infer  that  they  have  an  important  office  t« 

ferform  in  the  economy  of  nature.  *<  A  volcano,"  (aysDrt 
lutton,  **  is  not  made  to  frighten  fuperftitious  peopk  itld 
fits  of  piety  and  devotion,  nor  to  overwhelm  devoted  dtiti 
with  deftru£lion.  A  volcano  (hould  be  coniidered  ii  1 
fpirade  to  the  fubterranean  furnace,  ia  order  to  pceveot 
the  unneceffary  elevation  of  land  and  the  fatal  e&ds  A 
earthquakes  t  and  we  may-  reft  aifured  that'  they  in  gaenl 
wifely  anfwer  the  end  for  which  they  were  dcfigned,  irithout 
being  in  themfelves  an  end  for  which  nature  had  exerted  («l 
amazing  power  and  contrivance.'' 

We  mould  not  do  juftice  to  the  theory  of  Dr.  HuttoSfi^ 
in  contemplating  the  poffible  efi'e&s  or  fubterranean  htff 
we  did  not  bear  in  mind  the  important  difference  beeves 
combuftion  and  ignition.  Moft  bodies  expofed  t«  bezt  a 
contadl  with  the  atmofphere  undergo  a  chemical  change) 
their  more  volatile  parts  are  driven  off,  and  the  ioflanunable 
parts  combine  with  oxygen  ;  but  under  preffure,  and  cob* 
fined  from  all  accefs  to  air,  the  fame  bodies  might  rcDin 
for  ages  without  undergoing  any  change  but  that  of  &np^ 
fufion,  even  at  the  higheft  degree  of  temperature  with  wm 
we  are  acquainted. 

According  to  the  theory  of  Dr.  Hutton,  the  diffaesC 
continents  that  now  exift,  may  have  been  raifed  at  difeetf 
periods.  Nor  are  circumftances  wanting  to  confinn  tk 
opinion,  that  the  American  contiaents  are  of  more  recot 
formation  than  thofe  of  Afia  or  Africa ;  and  traditiooi  a^ 
cording  to  Plato,  feems  to  have  preferved  fome  remesBbmc^ 
of  continents  that  have  funk  down  in  the  Atlantic  ooob* 
(  See  Atlantic.  )  The  continents  of  the  moft  recent  fo* 
ation  may  be  expeded  to  prefent  more  numerous  appeanotti 
of  volcanic  fire,  and  to  be  more  ag^itated  by  internal  cos< 
vulfions  and  earthquakes,  whilft  in  the  older  continents eierf 
thing  is  palling  to  a  more  tranquil  ftate,  and  fubterranoi 
fires  ceafe  to  operate  on  the  furface.  Such  is  neaiij  tk 
prefent  ftate  of  Afia,  compared  with  that  of  South  Anenci. 
Africa,  perhaps,  may  be  confidered  as  a  continent  neaHf 
exhaufted:  the  fecondary  ftrata  are  already  carried  awaja 
mgny  parts }  and  the  primary  mouptaioiy  by  their  decoo- 
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pofitlaiif  afe  coveriiig  with  fiKceons  fand  a  great  portion  of 
the  interior  of  that  country,  and  rendering  it  no  longer 
habitable. 

As  the  greater  part  of  the  fsuthem  hemifphere  is  at  pre- 
fent  coTered  by  the  fea,  and  three-fourths  of  the  dry  land 
are  on  the  northern  fide  of  the  equator,  we  may»  on  the 
Huttonian  theory,  indulge  the  fpeculation,  that  the  Indian 
ocean  and  the  Southern  Pacific  will  be  the  fcites  of  future 
continents,  whes  Europe  and  Afia  are  covered  by  the 
ocean  in  the  next  great  terreftrial  revolution. 

Dr.  Hutton  fuppofes  that  the  elevation  of  eztenfive 
continents  may  require  ages  for  its  completion,  and  that  be- 
fore the  rocks  and  ftrata  attained  their  permanent  level 
above  the  ocean,  they  may  have  been  fubjeded  to  partial 
or  more  general  fubfidencies,  by  which  they  were  again 
covered  with  the  fea,  and  received  firefli  depofits  of  fand, 
which  were  formed  into  ftone  on  their  fecond  elevation  by 
heat.  This  fubfidence,  he  thinks,  is  implied  by  many  phe- 
nomena which  prefent  themfelves  to  the  attentive  geo- 
logift. 

According  to   the  theory  of   Dr.  Hutton,   all  vallies 
have   been    originally  formed   and  excavated  by   rivers. 
Every  river,  fays  profeflbr  Playfair,  appears  to  confift  of 
a  main  trunk,  fed  from  a  variety  of  branches,  each  rumung 
in  a  valley  froportumed  to  Usjtvu^  and  all  of  them  forming  a 
fyftem  of  vallies  communicating  with  one  another,  and  hav- 
ing fuch  a  nice  adjuftment  of  their  declirities,  that  none  of 
them  join  the  principal  valley  on  too  high  or  too  low  a  level, 
a  circumftance  which  would  be  infinitely  improbable,    if 
each  of  tlfefe  valhes  was  not  the  work  of  the  ftream  that 
flows  in  it.     In  confidering  thefe  circumftamces,  it  becomes 
flrongly  impreifed  upon  the  mind,  that  all  thefe  channels 
have  been  cut  by  the  waters  themfelves ;  that  they  have 
been  flowly  dug  out  by  wafhing  and  erofion  of  the  land ; 
and  that  it  is  by  repeated  touches  of  the  fame  inftrument, 
that  this  curious  afiemblage  of  lines  has  been  engraved  fo 
deeply  on  the  furface  of  the  ground. 

If  we  could  trace  back  the  progrefs  by  which  the  ground 
has  been  wafted,  till  we  come  in  fight  of  the  original  ftruc* 
ture,  of  which  the  remains  are  fo  vaft,  we  might  perceive 
an  immenfe  mafs  of  folid  rock,  as  it  firft  emerged  from 
the  deep,  naked  and  unfhapely,  and  incomparably  greater 
than  all  that  we  now  fee. 

The  operation  of  rains  and  torrents,  modified  by  the 
hardnefs  and  tenacity  of  the  rock,  has  worked  the  whole 
into  its  prefent  form,  has  hollowed  out  the  vallies,  and  gra- 
dually detached  mountains  from  the  general  mafs,  cutting 
down    their  fides  into  fteep  precipices  at  one  place,  and 
fmoothing  them  into  gentle  declivities  at  another.     From 
this  has  refulted  a  tranfportation  of  materials,  which,  both 
for   the  quantity  of  the  whole,  and  the  magnitude  of  the 
individual  fragments,    muft  feem  incredible  to  every  one 
i^ho  has  not  learned  to  calculate  the  effe^s  of  continued 
a^ion,  and  to  reflect,  that  length  of  time  can  convert  ac- 
cidental into  fteady  caufes.     Hence,  fays  profeffor  Playfair, 
fragments  of  rock  from  the  centnA  chain  are  found  to  have 
travelled  into  diftant  vallies,  even  where  many  inferior  ridges 
intervene :  hence  the  granite  of  Mont  Blanc  is  feen  in  the 
plains  of  Lom hardy,  or  on  the  fides  of  Jura ;  and  the  ruins 
of  the  Carpathian  mountains  lie  fcattered  over  the  (hores 
of  the  Baltic.     Thefe  loofe  blocks  of  ftone  point  out  the 
^rreat  changes  which  have  happened  fince  the  commence- 
ment of  their  journey,  and  in  particular  lerve  to  (hew,  that 
snany  vallies,  which  now  deeply  interfe£i  the  furface,  had 
not    been  begun  to  be  cut  when  thefe  ftony  mafles  were 
firft   detached  from  their  native  rocks,  as  tney  could  not 


have  defcended  from  one  ridg«,  and  then  afoended  on  the 
oppofite  ridge. 

The  procefs  by  which  vallies  are  excavated  may  be  feen 
in  nuny  alpine  di  ft  rids ;  but  is  no  where  more  ftrikingly 
difplayed,  than  in  the  interfedion  of  the  Alleghany  moun- 
tains, in  North  America,  and  particularly  where  the  Poto^ 
mack  river  has  cut  itfelf  a  pafTage  through  the  ridge  called 
the  Blue  mountains,  in  Virginia.  By  the  fame  procefs, 
elevated  lakes  are  hdd  dry ;  and  by  the  tranfportation  of 
materials,  lower  lakes  are  gradually  tilled  up. 

The  defcription  given  by  the  Huttonian  fireologifts  of  the 
formation  of  vallies,  is  accordant  with  exiiimg  appearances 
in  many  fituations ;  but  will  not  apply  to  the  formation  of 
all  vallies :  nor  is  it  corred,  that  none  of  the  upper  vallies 
join  the  lower  at  a  hi^rher  level ;  for  numerous  mftances  of 
fuch  vallies  might  be  cited,  from  which  the  rivers  defcend 
in  cafcades  from  the  upper  to  the  lower  valley.  The  ftrata 
en  the  oppofite  fides  of  vallies  have  often  a  di£Ferent  angle 
of  inclination ;  which  proves,  that  the  valley  had  been  ori- 
ginally formed  by  fome  great  convulfion,  that  had  fradured 
the  ftrata,  and  elevated  them  on  one  fide,  or  depreffed  them 
on  the  other.  Indeed  it  appears  confiftent  with  the  Hut- 
tonian theory  itfelf,  that  vallies  may  have  been  originally 
formed  by  frafiures  of  the  ftrata  produced  by  the  convul- 
fions  to  which  the  continents  have  been  fubieded.  Through 
thefe  fra£lures  the  mountain  torrents  would  ru(h  down,  and 
fmooth  and  widen  the  paiTage  in  their  defcent. 

^  Many  geologifts,  who  admit  with  Dr.  Hutton  that  gra- 
nitic and  unftratified  rocks  and  mineral  dykes  were  formed 
by  the  agency  of  fire,  do  not  admit  that  ftratified  rocks 
have  been  formed  entirely  by  mechanical  depofition  from 
the  ruins  of  former  ftrata,  and  fubfequently  confolidated 
by  fubterranean  heat.  Nor  do  they  admit,  that  the  caufes 
amgned  for  the  tranfportation  of  blockR  of  granite  into  dif- 
tant countries  are  adequate  to  the  effed. 

In  the  feventh  volume  of  the  Tranfadions  of  the  Royal 
Society  of  Edinburgh,  fir  J.  Hall  has  brought  forward 
feveral  modifications  of  the  Huttonian  fyftem,  which  he 
conceives  to  be  more  confonant  with  the  prefent  appearances 
of  the  globe.  He  fuppofes,  that  ifiands  or  continents  may 
fometimes  have  been  raifed  from  the  ocean  by  a  fudden 
eflfed  of  fubterranean  heat,  analogous  to  the  rapid  form- 
ation of  volcanic  iflands  in  our  own  times.  In  the  latter 
cafes,  where  the  folid  pavement,  which  forms  the  bed  of 
the  ocean,  is  foftened  by  heat  and  raifed  to  the  furface,  it 
is  always  accompanied  with  a  great  fwell  of  the  fea,  fome- 
times forming  a  fingle  wave  of  prodigious  height.  During 
the  fubmarine  eruption  of  St.  Erini,  or  Santorini,  in  the 
Grecian  Archipelago,  which  took  place  in  i6co,  the  fea 
rofe  to  the  height  of  45  feet,  and  that  at  fuch  a  diftance 
from  the  volcanic  ifiand,  that  fome  gallies  of  the  grand 
feignior  were  wrecked  in  the  port  of  Candia,  though  it  is 
more  than  80  miles  from  Santorini. 

A  great  wave  or  fwell  of  the  fea  has  been  generally  ob« 
ferved  to  accompany  the  more  formidable  earthquakes. 
This  phenomenon  is  ip  all  probability  occafioned  by  the  up- 
hearing  of  the  bed  on  whiph  the  fea  refts,  though  it  may 
not  always  be  attended  vrith  a  fubmarine  volcanic  eruption* 
Profpfibr  Pallas  conjedured,  that  fome  parts  of  Afia  had 
been  inundated  by  the  fwell  of  the  fea,  which  is  fuppofed 
to  have  taken  place  during  the  formation  of  the  volcanic 
iflands  in  the  Indian  ocean.  Sir  J.  Hall  has  given  greater 
extenfion  to  this  fpeculation ;  he  fuppofes,  that  the  upheaving 
of  a  whole  continent,  or  large  ifland,  may  have  taken  place 
fo  fuddenly,  as  to  drive  the  ocean  with  g^at  impetuofity 
over  the  higheft  mountains,  and  tranfport  vaft  fragments 
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•f  rock  int5  diftant  countricf.  Bf  the  fttdden  rufli  of 
fach  an  immeDfe  wavcy  the  loofer  parts  of  the  ftrata  may 
have  been  torn  away^  and  the  furface  of  a  whole  country 
entirely  changed.  It  ib  generally  admitted^  that  the  con- 
tinents of  the  old  world  bear  the  marks  of  a  mighty  irrup- 
tion of  the  waters ;  but  geologifts  differ  with  reipedk  to 
the  caufe :  that  affigoed  by  fir  J.  Hall  is,  we  think,  the 
moft  probable,  being  fimplcy  fufficient  for  the  effeft,  and 
in  accordance  with  phenomena  that  occur  on  a  finaller 
fcale  in  our  own  times. 

It  may  be  added,  that  fuch  an  immenfe  agitation  of  the 
watert)  which  could  carry  them  over  the  Alps,  and  fweep 
round  the  globe,  would  not  fuddenly  ceafe.  ,  The  water, 
before  returning  to  a  quiefcent  ftate,  would  frequently  re- 
▼ifit  the  fame  countries  at  a  diminifhed  level,  and  affift  in 
tranfporting  ftill  farther  the  debris  formed  by  the  firft  irrup- 
tion. The  ice  on  the  higher  mountains,  containing  im- 
bedded mafles  of  done,  would  be  ftripped  off,  and  being 
fpecifically  lighter  than  water,  it  would  render  the  ilones 
buoyant,  and  carry  them  to  diflant  countries.  In  this  man- 
ner, thofe  blocks  of  granite  may  have  been  depofited  which 
are  fo  widely  fcattered  over  plains  far  removed  from  grra- 
nitic  diftridls. 

That  part  of  the  Huttonian  fyflem  which  fuppofes  all 
the  prefent  ftrata  to  be  mechanical  depofitions  from  former 
contments,  is  expofed  to  many  weighty  objedions,  from  an 
attentive  confideration  of  thofe  phniomena  which  appeared 
on  a  fuperficial  furvey  to  be  favourable  to  this  opinion. 
The  organic  remains  found  in  different  ftrata,  do  indeed 
inform  us,  that  animals  exifted  before  their  cenfolidation  | 
but  the  occurrence  of  different  genera  and  fpecies  in  fepa^. 
rate  beds,  without  intermixture  with  each  other,  and  the 
gradation  which  may  be  obferved  in  the  nature  of  thefe 
organic  remains,  as  we  afcead  from  the  lower  to  the  higher 
beds,  prove  that  the  materials  were  not  formed  and  de« 
pofited  from  the  confufed  debris  of  former  ftrata.  If  the 
ftrata  were  formed  from  the  ruins  of  ancient  continents, 
why  do  we  not  find  the  remains  of  land-animals  in  the  lower 
beds,  or  why  fhould  they  occur  only  in  the  ftrata  above 
the  chalky  or  in  alluvial  foil  ?  The  feparation  of  vegetable 
from  animal  remains  offers  a  further  proof,  that  the  mate- 
rials were  not  depofited  promifcuoufly  and  mechanically ; 
for  though  vegetable  and  animal  remains  fometimes  occur 
in  the  fame  argrillaceous  beds,  yet  in  ftrata  of  fand-ftone  and 
lime-ftone,  fuch  intermixtures  are  very  rare  indeed. 

The  formation  of  coal  by  the  depofition  of  vegetable 
matter  in  the  ocean,  is  equally  difficult  to  conceive.  The 
formation  of  a  fingle  bed  oi  coal  might  indeed  be  more 
eafily  explained  ;  but  a  feries  of  beds,  prefervmg  the  fame 
thicknefs  over  a  vaft  extent,  and  feparated  from  the  earthy 
ftrata  above  and  below,  appear  to  indicate  that  they  could 
not  be  formed  by  mechanical  depofition.  Granting  the 
vegetable  origin  of  coal,  it  would  feem  more  probable  that 
cxtenfive  low  plains,  like  the  fwamps  or  favannahi  of 
America,  had  been  covered  with  mofl'es  and  grafs,  which  in 
decaying,  had  pafTed  to  the  fbite  of  peat,  and  been  buried 
by  inundations  with  layers  of  fand  or  mud,  that  ferved  as  the 
foil  for  another  vegetable  crop.  Succelfive  depofitiona 
might  produce  a  feries  of  beds,  which  were  by  heat  and  pref- 
fure  fubfequently  converted  into  mineral  coal.  Some  in* 
terefting  experiments  of  Dr.  MatcuUoch,  publiihed  in  the 
fecond  volume  of  the  Tranfa6iions  of  the  Geological  Society, 
appear  to  prove,  that  the  bituminization  of  vegetable  matter 
can  only  be  effected  by  moiiture ;  but  for  the  converfion  of 
bituminized  vegetable  remains  into  perfeft  mineral  coal, 
heat  and  preffure  are  required. 


Another  objeftion  to  the  Huttonian  fyftem  mav  be  ai. 
vanced  from  the  recent  difcovery  of  a  feries  of  ftrau  of 
filiceous  and  calcareous  ftone,'perfe^y  formed  over  the  dalk 
in  the  vicinity  of  Paris.  The  chalk  on  which  they  are  (i^ 
pofited  has  an  uneven  furface,  being  elevated  anddepreH 
forming  hills  and  vallies,  over  which  the  upper  ftrata  ait 
horizontally  laid,  as  reprefented  in  Plate  II.  Ge^logifii, 
New  it  is  obvious,  that  the  chalk  muft  have  been  cooibli. 
dated  previoufiy  to  the  depofition  of  the  upper  ftrata;  aad 
the  fucceffion  of  animal  remains  of  fuch  different  geoeia  and 
fpecies  in  the  different  beds,  prove  that  they  were  foroed  at 
diftant  periods  of  time.  If  fubterranean  heat  were  onef- 
fary  for  their  confolidation,  this  heat  muft  therefore  bfe 
been  operative  long  after  the  formation  of  the  chalk.  If 
this  heat  had  been  fufficiently  powerful  to  ad  on  the  ftnta 
three  or  four  hundred  feet  above  the  chalk,  it  muft  hue 
been  equal  to  fufe  the  chalk  itfelf,  and  convert  it  into  of 
talline  hme-ftone,  or  to  foften  it  fo  much,  as  to  mould  tk 
ftrata  upon  it,  or  at  leaft  to  &ew  the  effeds  of  heatoutiiofe 
parts  moft  immediately  in  contad  with  the  chalk.  Son 
of  thefe  ftrata  beinr  of  the  very  hardeft  kind  (particnlaily  tk 
mill-ftone  ftratum),  they  would  require,  accordiofl;  to  tk 
Huttonian  theory,  an  intenfe  deme  of  heat  for  their  cob- 
folidation.     See  Strata  rounJ  Fani, 

That  fire  and  water  are  both  important  agents  in  the  en* 
folidation  of  different  k'ocks,  is  evident  firom  what  we  foil 
our  own  times :  of  the  former,  we  have  inftances  in  beds  of 
compad  lava ;  and  of  the  latter,  in  the  recent  formatioBof 
fome  fand*ftones.  The  united  effe&s  of  both  are  feen  is  tk 
indurated  argillaceous  beds  erupted  in  the  ftate  of  oud  ba 
the  volcanoea  in  the  Andes.     See  Volcano. 

The  effeds  of  compreffion  at  the  common  temperatuRof 
the  earth,  have  not  been  fufficientlv  attended  to  by  geob 
gifts ;  nor  have  thofe  changes  which  are  now  takisgphce^ 
particularly  in  the  fofter  ftrata  and  beds  of  fand,  bees 
Icarcely  noticed,  though  there  cannot  be  a  doubt  thal^- 
gpregations  are  forming,  and  certain  arramgementi  ffoiog  ^ 
which,  if  duly  inveftigated,  might  throw  mudi  light  on  tk 
confolidation  of  ftraU.  For  further  obfervations  oo  tk 
formation  of  ftrata,  fee  Strata. 

Whatever  changes  the  Huttonian  fyftem  muft  underfoto 
ada^pt  it  to  a  more  advanced  ftate  of  the  fdence,  or  ^ 
ever  may  be  its  ultimate  fate,  it  cannot  be  denied  tbaUi 
diftinguiihed  by  cbara^ert  of  grandeur  and  fimplicitj- 
When  we  confider  how  little  was  generally  known  of  gto- 
logy  at  the  time  this  fyfi^m  was  firft  publiftied;  howO' 
tenfively  it  applies  to  the  various  phenomena  which  \\^ 
quent  obfervations  have  difcovered ;  what  a  probabkiOr  it 
leaft  what  a  plaufible,  folution  it  offers  to  many  diffcoltx 
in  the  fcience ;  and  what  confirmation  it  has  reoQTed  n«i 
chemical  experiments ;  we  muft  regard  it  as  one  of  thcMp- 
pieft  efforts  of  fpeculative  philofophy. 

For  further  obfervations  conne&ed  with  the  prefent  nwj 
jeA,  we  refer  to  our  article  Strata,  where  the  reader  sa 
find  a  different  theory  fuggefted  refpe&ing  the  fbmuttf 
of  ftratified  rocks.    See  alio  Vjmns,  MmerS  and  Mdak' 

Syst£M,  in  Muficy  df notes  a  compound  interrali  or& 
interval  compofed,  or  conceived  to  be  compofed,  of  fc^ 
lefs  intervals.     Such  is  the  odave,  &c. 

The  word  is  borrowed  from  the  ancients ;  who  call ' 

fimple  interval,  HafUm :  and  a  compound  one,  fifi'^  ^ 

there  is  not  any  interval  in  the  nature  of  things, To  we  cs 

conceive  any  eiven  intervali  as  compofed  off  or  equal  to  tk 

fum  of  feverd  others.     TWs  divifion  of  intervals,  therefoie, 

only  relates  to  pra6tice ;  fo  that  a  fyftem  is  properly  aai» 

terval  which  is  a&ually  divided  in  pra&ioe,  and  where}  ak(| 
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wiA  tlie  extreinest  inre  conceiVe  always  fotne  intermediate 
temat.  (  See  Intek VAX. )  The  nature  of  a  fyftem  will  ap- 
pear plain^  by  conceiTing  it  as  an  intenraly  whofe  terms  are 
in  praAice  taken  either  in  immediate  fuccefiiou ;  or  the 
found  is  made  to  rife  and  faD,  from  the  one  to  the  other,  by 
touching  fome  intermediate  deme  ;  fo  that  the  whole  is  a 
fyftem  or  compofition  of  all  toe  interrals  between  one  ex- 
treme and  the  other. 

Syftems  of  the  fame  magnitudei  and,  confequently,  of  the 
fame  degree  of  concord  and  difcord,  may  yet  differ  in 
refpeA  of  their  compofition ;  as  containing  and  being  ac- 
tually divided  into  more  or  fewer  intervals  ;  and  when  they 
are  equal  in  that  refpe6l,  the  parts  may  differ  in  magnitude. 
Laftly,  when  they  confiii  of  the  fame  parts,  or  leCs  intervals, 
they  may  differ  as  to  the  order  and  difpofition  of  them 
between  the  two  extremes. 

System  of  the  Auclent  Greek  Mufu*  See  Grsbk  Mufic. 
In  connexion  with  which,  fee  alfo  doiiPOsiTiON,  Counter- 
point, Harmony,  Melopceia,  Mutations,  and  Rhythm. 

Roman  MufU. — ^The  ancient  Romans,  who  borrowed  all 
their  mufic  and  its  technica  from  the  Greeks,  as  appears  in 
Vitruvitts,  Martianus  Capella,  and  Boethius,  and  had  no 
iyftem  of  their  own,  yet  fimpUfied  the  notation ;  and,  in- 
ftead  of  the  1620  charaders  of  notation,  fubftituted  the  let- 
ters of  the  alphabet,  and  thus  formed  a  fcale  of  two  odaves, 
or  a  15th,  from  the  loweft  A,  or  proflambanomenos  of  the 
Greeks,  to  our  A,  in  the  fecond  fpace  in  the  treble. 

The  next  partial  change  in  the  notation  was  made  by  St. 
Gregory,  who,  perceiving  that  after  the  firft  feptenary,  the 
odiave  was  but  a  recurrence  of  the  fame  found  as  the  firft 
note  A,  and  that  in  afcending  to  the  double  o£Uve,  the  in- 
tervals were  the  fame  as  in  the  firft,  reduced  all  to  the  feven 
firft  letters  of  the  alphabet,  only,  inftead  of  capitals,  wrote 
the  fecond  feries  in  minufcules,  or  fmall  letters.  See  St, 
Gregory. 

At  length,  fays  Baronius,  in  the  eleventh  century,  Guido 
Aretine,  a  native  of  Arezzo,  in  Tufcany,  a  Benedidine 
monk  of  the  monaftery  of  our  Ladv  of  Pompofa,  in  the 
duchy  of  Ferrara,  invented  a  new  fyftem  of  founds,  which, 
writh  fubfequent  additions,  is  ftill  the  foundation  of  the 
general  and  univerfal  fyftem  of  Europe. 

System  of  Guido.  We  fliall  not  here  difpute,  or  attempt 
to  afcertain,  feveral  inventions  included  in  what  is  called 
Guido's  fyftem  ;  but  fpecify  the  principal  conftituent  parts 
of  the  fyftem  of  mufic  which  has  long  gone  under  his  name  : 
fuch  as  the  gammtti,  or  diatonic  fcale  of  tones  and  femi- 
tones ;  flats,  (harps,  naturals,  hexachords,  and  folmifatioo  ; 
aphonia,  or  organizing,  other  terms  for  the  beginning  of 
counterpoint ;  intervals,  difcant,  or  finging  a  part  above  or 
below  the  chant,  or  plain-fong. 

The  two  great  defeats  in  the  rude  fyftem  of  Guido,  as 
£ar  as  it  goes,  were  the  want  of  femi-tones  in  tranfpofed  keys 
for  harmony  and  modulation,  and  a  time-table  for  melody. 
And  thofe  deficiencies  occafioned  by  the  ecclefiaftical  modes 
or  tones,  ftopt  all  material  improvement  in  fecular  mufic  for 
many  ages  after  the  time  of  Guido.  The  want  of  a  iharp 
yth  to  all  the  modes  and  tones  of  the  church  in  canto 
fermo,  and  their  being  expreffed  on  a  ftaff  of  only  four  lines 
and  fpaces  in  Gregorian  notes  of  only  two  kinds,  the 
fquare  and  lozenee,  formed  a  new  genus,  and  bound  in  chains 
both  melody  and  harmony,  till  the  invention  of  the  time- 
table, and  the  free  ufe  of  aU  the  femi-tones  in  the  modern  chro- 
matic fcale,  till  the  time  of  Ockenheim  and  his  admirable 
difdple  Jofquin,  in  the  fifteenth  century.  See  GuiD0» 
Gammut  or  Scale,  Hszachoad8»  Poinxsi  and  Counter- 
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System  of  Rameau.  This  fyftem  has  been  fo  amply  dif« 
cuffed  in  the  articles  Basse  Fondameeaaht  Harmonics^ 
D'AL£MBSRT,the^^  RoussiER^andM.  Laborde,  that 
we  ihall  add  but  little  here  to  what  thofe  articles  contain. 
He  was  the  firft  who  arranged  the  fcattered  rules  of  mufic 
into  a  fyflem,  deducing  all  melody  and  harmony  from  the  vi^ 
bration  of  a  fingle  ftrihg,  organ-pipe,  or  great  bell ;  in  fhort^ 
from  the  harmonics  of  a  low  found,  which  he  calls  ihtgetie* 
rotor.  It  had  been  difcovered  by  Galileo,  and  afterwards 
confirmed  by  Merfennus,  that  every  bafe  or  low  foundf  di- 
vides itfelf  into  its  aliquot  parts,  4,  ■},  4,  ^  f ;  which  divifions 
.fingly,  would  be  the  o£iave,  Mbit  cth  of  the  onftave,  the  4th  of 
the  5th,  or  the  double  oAave,  the  tierce  above  the  15th  or 
major  17th,  minor  3d  of  the  17th,  or  19th  above  the  gene- 
rator ;  between  the  5th  of  the  odUve,  or  i  ith  and  17th,  we 
have  a  major  6th ;  between  the  I7tb  and  triple  odave,  or  8th 
part  of  a  ftring,  we  have  a  minor  6th.  So  that  in  the  fingle 
ftring  or  found,  we  have  all  the  concords  perfed  and  im-^ 
perfeift ;  unifon,  8th,  5th,  and  4th,  perfed ;  and  major  and 
minor  ^d  and  6th,  imperfe&,  all  given  in  the  order  of  their 
perfedion.  In  extending  calculation  beyond  the  minor  3d 
and  the  4th  odave,  we  have  all  the  difc6rds  and  fmall  inter- 
vals in  the  9th,  loth^  i  ith,  13th,  and  13th  part  of  a  ftring, 
even  to  a  comma.  And  here  we  have  in  nature  all  the  inter- 
vals in  melody,  and  concords  and  difcords  in  harmony  necef- 
fary  to  compofition  ;  but  how  to  ufe  and  combine  them  i» 
another  enquiry. 

But  Rameau,  before  he  entitled  his  baffe  fondamentale  a 
fyftem,  and  dipt  into  harmonics  and  the  theory  of  found,  had 

Jiubhfhed  two  quarto  volumes  on  pra^cal  mufic,  from  the 
bale  or  gammut  and  firft  elements  of  found,  to  the  compofi« 
tion  of  fugues,  double  counterpomt,  and  canon. 

The  eflence  of  thefe  pra^cai  works  had  been  incorporated 
by  d'Alembert  with  the  theory  of  found  and  fundamental 
bafe,  with  deamefs  arid  geometric  order;  and  whoever 
would  know  the  merits  of  Rameau 's  fyftem,  fhould  feek  his 
knowledge  in  the  great  geometrician's  **  Siemens  de  Mufique 
theorique  et  pratique,  iuivans  les  Principes  de  Rameau,''  to 
which  we  fhall  refer  our  readers,  and  to  the  article  Bajbsb 
Fondamentale. 

System  of  Tarlim.  The  ingenious  theoretical  writmgt 
of  the  admurable  pradical  mundan  Tartini,  have  been  re- 
viewed and  criticiied  in  France  by  feme,  and  his  right  to  the 
difcovery  of  the  terzojiiouo  difputed  and  claimed  as  his  own 
property  by  M.  Rameau.  Rouffeau,  who  was  partial  to 
his  talents,  and  oppofes  his  fyftem  to  that  of  Rameau,  has 
given  it  a  long  article  of  developement  and  analyfis  at  the 
end  of  his  diaionary;  but  not  with  his  ufual  dtvnchf 
fieeling,  and  fpirit  in  fpeaking  of  Italian  mufic  and  mufi- 
cians.  He  has,  however,  honoured  his  fyftem  with  a  very 
flattering  eloge,  in  faying  *<the  fyftem  of  the  illuftriout 
Tartini,  being  written  in  a  foreign  language,  often  pro- 
found, and  always  diffufed,  is  acceflible  to  few,  and  even 
thofe  few  are  difcouraged  by  the  obfcurity  of  the  ftyle^  of 
the  work  before  they  are  acquainted  with  its  beauties. 
However,  this  fyftem,  if  not  that  of  nature,  is  at  leaft,  of 
all  thofe  which  have  hitherto  been  publi(hed«  that  of  which 
the  principle  is  the  moft  fimple,  and  that  in  which  all  the 
laws  of  harmony  appears  to  arife  in  a  lefs  arbitrary  manner 
than  in  any  other." 

But  his  theoritical  treatifes  have  never  been  fo  can^dly 
examined  as  by  our  learned  countryman  Stillingfieet,  in  a 
profeflcd  commentary,  under  the  title  of  "  Principles  and 
Power  of  Harmony,"  which  he  has  rendered  one  of  the 
moft  agreeable  and  amufing  books  on  the  fubjea  of  mufic, 
as  well  as  the  moft  inftrudive  in  our  language.    And  to  tini 
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work  we  fliall  refer  our  readers  who  wifli  to  be  better  ac« 
qnsinted  with  Tartini* 

The  work  in  queftion»  which  Mr.  Sttllingfleet  has  com- 
mented, was  pnbliihed  at  Paduay  in  Ato.  1754. 

Mr.  StiUingfleet  probably  treaU  St.  AnthoDy  of  Padua's 
firft  violin  with  the  more  refpe6k|  from  having  heard  him 
performy  and  being  well  acquainted  with  his  compofitions 
and  charader.  He  does  not  always  fubfcribe  to  his 
opinions,  and  fometimes,  like  lefs  partial  critics,  complains 
of  the  obfcurity  of  liis  ftyle,  and  want  of  found  geometrical 
fdence  $  yet  he  points  out  fo  many  profound  and  ingenious 
thoughts,  fo  much  refinement  and  feeling  in  melody  amd 
harmony,  that  whoever  perufes  Tartini,  with  StiUingfleet 
for  his  guide,  will  not  only  admire  numy  parts  of  his  trea- 
tafe,  but  entirely  love  and  reverence  the  author.  Mr.  Stil- 
lingfleet  takes  no  notice  of  Tartini's  fecond  treatife,  entitled 
•«  £>€*  principj  dell*  Armonia  moficakf  Contenuta  nel  Dia- 
tonico  Genere  Difiertatione,"  4to.  1767.  But  Tartini 
himfelf  fays,  that  it  was  written  only  to  explain  the  firft. 

The  fyftem  of  Tartini,  as  explained  by  Stillingfleet,  has 
a  long  article  affig^ned  it  in  the  fupplemeUt  to  the  firft  folio 
edition  of  the  £ncyclop6die,  among  materials  with  which 
the  editors  were  fumifhed  from  Germany,  chiefly  extracted 
from  the  **  General  Theory  of  the  fine  Arts,''  by  M. 
Sulzer  of  the  Royal  Academy  of  Sciences  at  Berlin.  The 
author  of  this  work  was  dtre^or  of  the  philofophic  dafs  io 
the  Royal  Academy,  and  author  of  feveral  works  in  lite- 
rature and  fcience  that  were  much  efteemed.  He  was  par- 
ticularly attached  to  mufic,  which  he  had  ttudied  very 
ferioufly,  though  only  a  dilettante.  Yet  he  drew  up  the 
chief  mufical  articles  of  his  work,  which  was  publiflied  in 
2  vols.  4to.  in  the  form  of  a  dictionary,  under  the  counfel 
of  Agricola,  Schultz,  and  Kirnberger,  who  had  been  his 
mufic-mafter,  and  of  whom  he  fpeaks  in  the  higheft  terms 
of  refpeft  aod  friendihip. 

After  analyfing  the  principal  mufical  fyftems  that  have 
been  current  at  Afferent  periods,  in  the  feveral  parts  of  the 
world,  the  encyclopedifts  introduce  what  is  called  Kim- 
berger's  fvftem,  in  the  following  manner. 

**  In  all  the  fyftems  which  we  have  analvfed,  we  have  had 
recourfe  to  phyfical  experiments,  to  calculations,  and  to 
analogies.  The  chief  part  of  the  experiments  depend  on 
the  ear,  as  thn  organ  is  the  fovereign  judge  of  mufic.  All 
the  fyftems  which  we  have  atudjfedf  (a  term  in  periodical 
works  of  criticifm,  at  prefent,  by  which  we  underftand 
nviewedf)  in  affignin^  reafons  for  many  things,  leave  others 
in  obfcurity,  and  oblige  us  to  abandaii  various  harmonical 
combinations,  to  which  we  have  been  long  accuftomed. 
If,  therefore,  a  fyftem  is  found,  fupported  on  a  few  fimple 
principles,  which  reduce  all  harmony  to  two  chords  only ; 
which,  however,  accounts  for  aU  harmonical  phrafes  and 
tranfitions  employed  by  good  mafters,  however  capricious 
thefe  tranfitions  may  appear ;  if  this  fyffem,  notwithftand- 
log  its  fimplicity,  requires  no  change,  even  m  our  diatonic 
fcale,  nor  obliges  us  to  abandon  any  harmonical  prafdce 
allowed  to  be  good  by  great  compofers  in  Italy,  Germany, 
or  even  in  France,  before  the  time  of  Rameau  |  it  feems  as 
if  we  might  reafonably  reoard  it  as  the  only  true  fyftemt 
and  confequently  that  which  we  ought  exdufiveiy  to 
adopt. 

«  We  are  now  going  to  analyfe  fuch  a  fyftem,  which  is 
that  of  M.  Kirnberger,  a  celebrated  German  mufician,  at 
prefent  (1777)  in  the  fervioe  of  her  royal  higbnefs  princefs 
Amelia  of  Brulfia.  We  can  anfwer  for  the  accuracy  of  the 
aoalyfis,  as  it  has  been  drawn  up  under  theinfpedion  of  the 
mthori  with  whom  we  have  the  luppinefa  to  be  particuhiljr 


acquainted,  and  to  whom  we  axe  indebted  far  ill  tbatQi? 
appear  curious  and  ufeful  in  hannony,  throughout  UiediN 
feient  articles  of  this  fupplement.  This  confeffioo  would 
wound  our  felf-love,  if  the  fatis&fdon  of  acknowUgiur 
publicly  all  that  we  owe  to  M.  Kirnberger  d»i  not  oiV' 
power  every  other  fentiment." 

This  fymem  having  been  adopted  and  explained  by  Mr. 
KoUmann,  in  his  **  £ft^  on  Mufical  Harmony,"  pnbiiU 
in  1796,  and  in  his  <<  Eflay  on  practical  Compofitioo,''  ia 
1709;  as  we  have  referred  our  readers  to  d'Akmbert'i 
^  Clemens  de  Mufique,'*  for  a  clear  and  weU-di«&ed 
analyfis  of  Rameau's  fyftem ;  and  to  Stilfingfleet,  nir  as 
excellent  coounentary  on  Tartini's  fyftem ;  we  (hali  onif 
point  out  the  principles  on  which  Kimbergtr'i  fylbm  b 
founded,  and  refer  our  ftudious  mufical  readers  to  Koli- 
mann's  full  developement  of  the  fyftem  of  his  probod 
countryman. 

Systxm  of  Kmiarger*  ^  Since  mufic  is  aude  fortk 
ear,  its  principles  ought  to  be  founded  on  the  jodgneotsf 
that  organ* 

**  when  we  fpeak  of  the  judgment  of  the  ear,  wenm 
the  judgrment  of  the  majority  oftfae  greateft  mnfidsni,  If 
we  were  to  be  guided  by  the  ears  ol  every  indiridiul»  ie 
ihould  never  have  done. 

««  Our  mufic  confifts  in  different  intervals ;  thdr  xsaOi 
the  numner  of  ezpreffing  them,  &c«  we  fnppofc  ika^ 
known. 


<<  Intervals  are  confidered  either  in  fucoeflvMif  siisK' 
lody  I  or  in  their  combination,  as  in  harmony. 

*<  With  refpeA  to  melody,  intervals  are  eafy  or  £ihk 
to  ezprefs ;  with  refpeA  to  harmony,  they  are  cooGocdior 
difcords.  A  conftant  and  uniform  experience  proieitk 
the  moft  confonant  intervab  are  the  moft  eafy  to  cKCOte; 
for  which  reafbn  it  is  necefiary  to  learn  the  degree  of  cos- 
fonance  in  each  intervaL 

<*  To  know  the  natural  caufe  of  confbnance  ud  & 
fonance  of  tones  is  often  wifhed.  The  mateft  pbilofojihBi 
are  of  opinion  that  the  intervals,  of  which  the  ratio  is  tk 
moft  fimple,   are  likewife  the  moft  confonant ;  aod  a* 

Efrience  leauas  to  this  opmion.  Two  ftrines  of  ^ 
ngth,  thicknefs,  and  tennon,  render  two  foonos  fo  fiflvVi 
that  one  cannot  be  diftinguiihed  from  the  odier.  TV 
unifon,  therefore,  is  regarded  as  the  moft  perfed  coscord 
After  the  unifon,  the  ear  finds  the  odave  the  moft  ^ 
fonant  interval ;  it  has  two  founds,  but  fo  united  togtf^ 
as  hardly  to  be  diftinguiihed.  They  are  indeed  two  (boA 
but  not  two  different  founds :  the  length  of  the  ibi^ 
which  produce  an  odave,  or,  if  you  pleafe,  the  pnobffs 
ribrations,  is  as  i  to  2  ;  a  ratio  the  moft  fimple,  afer  ti^ 
of  I  to  I ;  after  the  o^ve  comes  the  fifth,  of  ^^^^ 
ratio  is  2  to  3  ;  then  the  fourth,  3  to  4,  Itc.  in  ^^ 
and  well-known  proportions,"  till  we  come  to  the  fecon 
which  is  in  the  j^roportion  of  8  to  9.  *•  The  SBoredi* 
and  minute  the  mtervals,"  fays  Kirnberger,  "jj^w 
always  the  more  diffonant.  The  fecond  mtnar,  tkrm 
is  more  diffonaut  than  the  major. 

"  The  minor  third,  in  the  ratio  of  5  to  ((1  is  gyjv 
regarded  as  a  concord ;  but  as  it  will  bear  a  littk  dini^ 
tion,  without  ceafing  to  be  a  concord,  we  have  a  rw^tj 
conclude  that  the  bterval  in  the  ratio  of  6  to  7  is  tie  » 
which  the  ear  can  receive  with  fuffident  facility  to  isiaf^ 
it  to  be  a  concord.  The  ratio,  therefbret  of  6  to  7  ■* 
laft  concord,  and  of  7  to  8  the  firft  difcord.'^ 

This  is  new  dodrine.  More  liberties  have  latfj^ 
taken  with  the  flat  7th,  than  with  any  of  the  other  ddc^ 
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The  oefcmoBT  of  prepariog  it  hat  been  long  relaxed ;  bat  it 
hu  nefcr,  till  htelyy  h€m  nombeitd  with  concords. 

**  It  b  true/',  condnues  Kirnbergery  5<  we  do  not  find 
the  intenral  of  6  to  7  on  our  keyed  inilruments ;  but  the 
trumpet  gives  it.  Every  one  knows  that  the  trumpet  and 
French  horn  gift  A  and  B  b  too  low,  and  F  too  high ; 
but  few  know  that  the  tones  of  the  trumpet  and  French  horn 
are  the  two  natural  tones.'* 

New  dodrine  again.  We  never  yet  met  with  a  pra^cal 
mufidany  or  a  lover  of  mufic  with  a  g^ood  ear,  who  did  not 
complab  of  the  faUe  intonation  of  t&  trumpet  and  French 
horn*  parttcuhrly  in  the  4th  and  6th  of  their  fcale. 

**  It  can  be  proved  that  every  firing  or  bell  gives»  befides 
the  principal  tone»  exprefied  by  i,  the  tones  ezprefled  by 
Tt  -r*  -T*  T*  T9  f  S  ^  which  together  produce  the  total 
found :  fo  that  the  tone  which  horn-players  regard  as  B  b» 
is  a  true  natural  tone,  exprefied  by  ^  &:c. ;  as  F  is  by  iV> 

and  A  by  tV- 

**  We  (hould  do  well,  therefore,  to  adopt  the  tone  ^  in 
our  mufical  fyftem,  which  is  included  in  the  firft  oAave 
^ :  in  calling  C  the  fundamental  found,  which  vre  call  t, 
It  vrould  fall  upon  A^,  and  on  B  brV- 

«  The  chord  C,  £,  G,  i,  is  literally  a  chord  of  four 
founds,  or  oonfonant  parts,  and  not  the  chord  of  the  flat 
7th.  This  is  proved  by  the  ufe  which  the  beft  compofers 
make  of  the  extreme  (harp  6thy  and  of  the  nunor  7th, 
which  they  treat  as  concords,  doubtlefs  becaufe  the  ear 
takes  them  for  the  interval  -f . 

*<  As  the  minor  3d,  f,  is  the  fmalleft  concord,  the  major 
6th,  iV*  which  is  its  inverlion,  will  be  the  greateft ;  and  we 
have,  befide  the  unifon  and  oAave,  fbll  four  kinds  of  con- 
cord, the  tierce,  the  fourth,  the  fifth,  and  fixth ;  or,  rather 
we  have  but  two,  the  fixth  being  a  tierce,  and  the  fourth  a 
fifth  inverted. 

**  But  we  muft  not  regard  all  the  5d8,  4ths,  cths,  and 
6ths,  as  concords.  Intervals  have  their  names  from  their 
place  in  the  diatonic  fcale ;  fo  that  their  intenrals  are  called 
jds,  ^ths,  &c.  on  account  of  their  fituation  in  the  fcale, 
ehough  they  are  very  diffonant :  thus,  C,  C  :K,  a  falfe  re- 
latiOD  or  redundant  oAave ;  a  (harp  4th,  or  tritonus,  ftc. 

^  The  foUovring  are  the  true  concords,  and  their  ratios : 

3  J  minor,  {•  6th  major,  {■ 

3d  noajor,  f-  6th  minor,  {• 

4th  4  5th 


T 


«<  And  if  the  note  $  or  za  be  admitted,  the  interval  is 
cxpreffed  by  f . 

**  Thefe  intervals  are  in  their  greateft  purity ;  but  ex- 
perience tells  us  that  they  may  be  a  Uttle  altered,  without 
becoming  diicords.  The  4th  may  be  a  femi-comma,  or  ^ 
too  fharp;  and,  confequently,  the  5th  as  much  too  flat. 
The  major  3d  may  be  a  whole  comma,  or  -iV  too  (harp ; 
and  the  minor  6th  as  much  too  flat.  And,  finally,  the 
minor  3d  may  be  a  comma,  or  iV  too  flat ;  and  the  major 
6th  confieouently  as  much  too  (harp.  All  other  intervals 
are  difcoros. 

<<  In  the  mufic  of  the  prefent  times  (1777)1  every  melody 
ia  accompanied  by  difierent  fimultaneous  melodies,  whicn 
make  but  one  whole  with  the  principal :  at  fuch  times  we* 
therefore,  liear  many  tones  or  founds  at  once.  Thefe  af- 
fcmblages  of  fimultaneous  founds  are  denominated  chords ; 
and  the  effe&  which  refults  from  them,  harmony.'' 

Then  follow  the  ufual  and  well-known  definitions  of 
common  chord,  chord  of  the  6th,  and  chord  of  the  ^,  all 
arifin^  from  the  triad ;  unifon,  3d  and  5th,  or  3d,  5th| 
and  8th,  to  the  fundamental  bafe,  or  harmonic  triad. 


<(  It  is  probable  (we  are  fure»  bom  omr  relearcfaes,  that 
it  is  certmn)  there  was  mufic  in  parts,  long  before  difeorda 
were  introduced  in  counterpoint." 

He  next  gives  the  ufual  rules  for  preparing  and  itiolving 
difcords. 

The  origin  which  he  gives  of  the  minor  7th,  in  the  chord 
of  the  5th  of  the  key,  and  to  aU  ether  regular  7ths,  is  the 
fame  as  in  every  other  elementary  book.  (See  Discorb.) 
The  minor  7th,  and  the  major  or  (harp  7th,  called  by  the 
French  la  noiefenfibk^  have  very  different  eflFe&  on  the  ear  : 
the  flat  7  til  tends  to  a  deCcent,  and,  like  Falftaff,  **  has  an 
alacrity  in  finking ;"  whereas  the  (harp  7^1  has  a  contrary 
difpofition,  and,  as  if  charged  with  gast  forces  its  way  up- 
wards. The  (harp  7th  and  the  (harp  4th  are  the  only  dif- 
cords that  are  refolved  upvirards. 

It  is  the  ufual  minor  or  flat  7th  that  Kimberger  calls  the 
one  eflential  difcord.  He  next  diftinguifliea  three  kinds 
of  triads,  or  common  chords :  the  common  chord  with  a 
major  3d,  with  a  minor  3d,  and  with  a  minor  or  flat  5th. 
The  laft  can  only  be  ufed  in  the  ceurfe  of  a  pafiage  or 
mufical  period,  but  never  at  the  beginning  or  the  end. 

**  In  tour  parts  there  are  four  wavs  of  playing  or  writing 
the  chord  of  the  7th,  which  are  .well  uown  to  thorough-bale 
players.'' 

It  is  by  making  each  of  thefe  chords  an  appoggiatura*  or 
fufpending  it  to  tne  next  bafe,  and  calling  tne  whole  chord 
an  accidental  difcord. 

The  reducing  all  difcords  to  one  effential  difcord,  is  rather 
an  evafion  of  the  difficulty  of  learning  all  the  ufual  difcords^ 
than  a  folution.  The  fludent  vriU  (till  have  to  learn  what 
the  common  chord  of  the  key-note  will  make  to  every  note 
of  the  fcale  afcending  and  defcending,  and  what  the  .dif- 
cord of  the  7th  will  make  to  whatever  note  it  is  ftruck  or 
applied  in  compofition ;  which  will  not  be  learned  the 
fooner  for  havin?  new  names,  or  being  called  accidental 
inftead  of  effentiu.  The  reft  muft  be  learned,  whether  by 
their  old  names,  or  by  no  names  at  all. 

The  new  note  %a  has  not  yet  been  adopted  by  compofers  or 
performers. 

The  author  of  this  fyttem  takes  great  pains  to  explain 
the  di(Ference  between  the  accidental  and  eiTential  difcords. 
But  we  fear  that  many  of  thefe  diftinftions  are  fo  nearly 
without  a  di(Ference,  as  not  eafilv  to  be  retained  by  a  ftudent 
in  harmony.  M.  Kolhnann's  plates  will  fmooth  many  diffi- 
culties in  this  ftudy,  which  the  plates  in  the  Supplement 
to  the  Encyclopedic  leave  in  obfcurity. 

When  the  author  quits  this  fubjeft,  which  he  takes  great 
pains  to  explain,  he  proceeds  to  account  for  many  chords 
which  appear  fingular. 

*^  The  chord  of  the  fuperfluous  6th,  as  Rouffeau  has  well 
remarked,  is  only  the  chord  of  the  minor  6th  (harpened  br 
accident.  When  our  old  muficians  vri(hed  to  make  a  paufo 
on  the  5th  of  a  minor  key,  it  was  done  by  means  of  the 
natural  6th  major,  which  led  to  the  chord  ot  the  ;th  of  the 
key  with  a  (harp  jd ;  which  was  called  a  demi^cadence." 

"V^e  have  mentioned  all  the  fingularities  of  this  f)rftem, 
and  what  remains,  though  the  found  and  good  dodrine  of 
the  beft  mafters,  is  not  new,  and  therefore  needs  no  parti- 
cular explanation. 

We  have  enumerated  all  the  mufical  fyftems  that  feem  in- 
titled  to  praife  from  their  originality,  or  to  adoption  for 
their  improvement  of  former  principles.  Many  have  called 
their  publications  new  fyftems ;  but  though  fome  of  them 
contain  much  ingenuity  of  arrangement,  and  fome  additions  to 
former  fyftems,  tney  are  not  conftruded  on  ntw  foundaitims  s 
fuch  are  thofe  of  M.  Sauteur,  of  the  great  geometrician 
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Euler,  of  M.  Boifgelou»  of  M.  Serre»  Dr.  Smith's  <<  Har- 
monicst  or  Syitem  of  Tuning  by  Beats."  M.  Jamard,  the 
worthy  ci-devant  canon  of  St.  CyeneTieve*  prior  of  Rocque- 
fortt  member  of  the  Academie  de  les  Belles-Lettres  et  Arts 
de  Rouen,  who  efcaped  to  England  from  Normandy  during 
the  revoltttiony  with  forty  more  ecclefiafticsy  in  a  leaky  Teflen 
into  which  they  were  forced,  with  the  intention  of  its  being 
their  paflage-boat  to  the  other  world,  publiflied,  in  1769,  an 
ingenious  tra£t,  entitled  **  Recherches  fur  la  Th^rie  de  la 
Mufique,"  totally  diftind  from  the  pra6tice,  putting,  it 
(hould  feem,  the  ear  out  of  the  queition  ;  and  fancying  the 
bad  notes  in  the  French  horn  to  be  the  harmonics  of  nature, 
the  auricular  omn  is  not  gratified  by  his  fyftem.  And  as 
none  of  the  fy&ms,  as  they  have  been  called,  are  received 
into  praftice,  we  can  only  allow  them  to  be  in^nious 
hypothefes  or  fpeculations,  fometimes  correding,  and  fome- 
times  elucidating  eftabli(hed  theories. 

The  taking  the  French  horn  as  the  ftandard  of  harmoDic 
perfe6lion,  wtiich  is  fo  notorioufly  falfe  in  the  two  intervals  of 
the  4th  and  6th,  will  alarm  every  nice  and  cultivated  ear,  and 
make  them  fear  the  refult  of  their  calculations. 

Here  Kimberger,  an  excellent  practical  mulician,  and  pro- 
found contrapuntift,  deferves  more  refpefi  than  mere  fpecu- 
latifts  ;  but  we  cannot  call  his  an  original  fyftem  on  a  new 
foundation  ;  he  has  refined  on  the  old  fyfiem,  and  propofed 
improvements.  He  is  neither  a  blind  follower  of  Rameau 
nor  Tartini ;  but  fteers  fafely  between  both.  There  is  fo 
little  nature  in  mufic,  that  we  feize  on  the  flighted  indica- 
tion of  her  fupport. 

The  new  fcale  of  M*  Jamard  would  involve  mufic  in  great 
confufion.  It  was  a  languagre,  in  the  old  fcales,  which  had 
only  two  expreflions ;  it  has,  according  to  the  venerable 
prior  of  Rocquefort,  ^6  in  every  odave. 

Chronological  Hiflory  of  ZA,  a  new  Interval  in  Secular 
Mufic* — Tartini,  in  1754  and  1767;  Balliere,  in  1764; 
Jamard,  1769;    StiUingfleet,  1771  ;  Kimberger  the  fame 

In  £  minor. 


year,  in  the  Supplement  to  the  folio  edition  of  the  Eocy. 
clop6die,  1777;  and  KoUmaan,  1796,  in  lui  "Effiyon 
Mnfical  Harmonf." 

Tartini,  when  he  firft  mentioned  this  new  found  in  Us 
<«  Trattato  di  Mufica,"  p.  126,  fays  :  «<  NafconodiUadJTi. 
fione  armonica  della  fefqui  terza,  o  fia  quarta,  ed  troaner. 
tito,  che  quefto  intervaUo  e  di  facilifiima  intonazk»e  fopia 
il  violino,  ed  e  voluto  dalla  natura  armonica  perche  &  tron 
fatto  dalla  natura  nelle  trombe  marina  e  da  fiato,  e  ne*  ooni 
di  caccia ;  ftromenti  ne'  quali  non  a  luogo  I'arbitrio  oidioo 
mala  tota  fifico-armonica  natura.  Si  aggiaoga  dom^oe  m 
nota  muficale  il  termine  -f  conftituente  u  fudetto  internSb 
alia  fcala  diatonica  commune  infpiflata  dall'  efjem  pio4; 
e  quefta  nota  aggiuntefi  fegno  con  la  cifra  |jj  a  diftinzioK 
di  B  fa  fegnato  con  la  cifra  \y. 


•QTo"^' 
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Mr.  StiUingfleet  is  very  ihort  on  this  fubjed.  HebM 
not  tranflated  this  pafiare,  nor  does  he  feem  quite  to  agree 
with  Tartini  about  its  ule,  or  the  neceflity  of  adoptiag  it. 

The  paiTage,  tranfiated  as  literally  as  we  are  able,iit]K 
following. 

*^  There  arifes  fr*m  the  harmonical  divifion  of  the  (ok, 
after  the  ratio  of  ^th,  an  interval  from  -fth,  which  ii  of  a 
extremely  eafy  intonation  on  the  violin,  becaufe  it  ii  tk 
work  of  nature  herfelf  on  the  tromba  marina,  and  on  tk 
real  trumpet  and  French  horn,  inflruments  not  govcnxdbf 
the  arbitrary  will  of  man,  but  folely  by  natural  hannaoics. 
We  (hall,  therefore  add  a  mufical  note  to  the  fcak  fros 
the  ratio  f  th,  and  exprefled  by  this  charadier  |jj,  to  diftiiw 
guifh  it  from  B  b*" 

Kimberger  goes  ftill  further  in  pointing  out  the  piodvc* 
tion  and  double  ufe  of  this  new  note,  as  an  extreme  Ibsp 
6th  to  C  natural,  and  a  flat  7th  to  the  fame  bafe. 


k---^o^ 
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In  one  cafe  it  is  a  minor  femi-tone.  In  the  other  a  major 


1 


Though,  as  Tartini  fays,  it  is  in  nature,  and  of  eafy  pro- 
dudion  by  the  voice  and  violin,  upon  keyed  and  vrind- 
initruments  it  is  purely  imaginary. 

Tartini  thinks  that,  with  the  afliitance  of  this  new  found, 
the  enharmonic  may  be  recovered. 

In  Stillingfleet's  remarks  on  what  Tartini  fays  of  the 
ancient  enharmonic  being  contrary  to  the  principles  of  har* 
mony,  the  commentator  tells  us  that  he  undertakes  to  give 
us  an  enharmonic  of  his  own,  by  means  of  this  new  note^ 
which  is  out  of  the  limits  of  the  nexachords,  which  he  calls 
a  confonance. 

This  note  feems  brought  into  ufe  in  melody,  particularly 
in  defcending,  though  unnoticed  in  harmony.  See  Mujlc 
Platet. 

But  the  intonation  of  wind-inftruments  in  general  is  falfe, 
particularly  on  the  trumpet  and  French  horn,  in  which  the 
4th  and  6th  differ  fo  much  from  the  inflruments  and  the 
voice  which  is  formed  upon  them,  or  at  lealfc  is  obliged  to 


conform  to  them,  that  no  compofer  dares  ufe  them  in  ny 
thing  but  tranfient  pafiages ;  in  flow  and  fuftained  oo»^ 
they  offend  every  natural  ear :  but  the  za,  or  new  Bb" 
thefe  inltrumente,  if  dwelt  upon,  or  even  ufed  at  all  w^ 
other  inflruments  which  have  no  fuch  found,  would  (in* 
an  audience  mad,  or  at  leaft  out  of  a  theatre  or  concert* 


room. 


The  3ds,  given  by  the  abbe  Rouffier*8  triple  progrcSflSi 
and  4ths  and  6ths  of  Balliere,  Jamard,  and  Kirnbtfgtri  n 
unifon  with  thofe  intervals  in  the  trumpet  and  French  ksiH 
we  cannot  reconcile  our  ears  to,  though  recommended bv  ^ 
favourite  compofer  Tartini. 

The  flat  7th,  given  by  the  lafl  effort  of  the  ^olian  birp> 
is  not  fo  offenfive  as  that  of  the  trumpet  and  French  hon- 
But  nature  gives  us'  no  mufic :  it  is  all  a  work  of  ^ 
Let  us,  therefore,  make  it  as  pleafin^  as  we  can  to  tbtf 
fenfe  for  which  it  is  alone  defigned.  There  is  a  littk  pfr 
dantry  in  Kimberger's  treatment  of  the  fubjed.    To  » 
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Iris  other  precepts  we  can  fubfcribe,  as  tbej  are  the  refult 
of  great  expeneoce,  profeflional  knowledge,  and  lagacity. 
We  know  not  whether  his  treatife  fhould  be  called  a  lyftem, 
like  thofe  of  Guido,  Rameau,  and  Tartini ;  the  firft  built 
on  the  Grecian  fyftem»  and  the  two  laft  upon  phyfical  phe. 
Bomena.  Kimberger's  is  but  the  laft  refinement  of  old  doc- 
trines. He  fays,  that  the  4th,  the  6th,  and  flat  7th  of  the 
trumpet  and  French  horn,  (hould  be  adopted  in  our  fyftem, 
•<  for  they  are  the  true  natural  tones.''  We  refpcd  nature 
very  much  ;  but  is  not  nature  improved  very  much  by  cul- 
tivation in  fruits  and  flowers  ?  and  why  do  all  proteffors 
and  perfons  of  nice  ears  complain  of  the  diflbnance  of  wind- 
inftruments  ? 

System  of  Sohmftiim.  Dr.  Wallis  makes  ufe  of  only 
four  of  the  hx  fyUables  afcribed  to  Guido ;  mh  fat  fih  U  ; 
which  method  refembles  that  of  the  ancient  Greeks  in 
naming  the  founds  of  the  tetrachords  t»,  ti ,  m,  to.  But  it  ap- 
pears in  Clifford's  CoUedion  of  divme  Services  and  Anthems, 
publiflied  in  1664,  that  the  Englifli  began  to  difcontinue  the 
ufe  of  two  of  the  fyUables  of  the  hezachords,  the  itf  and  r^, 
about  the  year  i6co.  Dr.  Pepufcb,  however,  in  173 1, 
revived  the  ancient  (olmifation,  and  informs  the  vocal  ftudent, 
in  his  **  Treatife  on  Harmony,"  p.  70,  that  the  mutations 
begin  on  the  third  note  before  F  d,  which  muft  be  called  re 
afcending,  and  la  defcendtng. 


No  accidental  flat  or  fliarp  alters  the  namei  of  the  notet 
in  iinflring,  except  B,  which,  when  flattened  in  the  ker  of  C9 
is  caUed  fa.  When  B  is  natural,  F  and  C  are  called  y2i| 
and  when  B  is  flat,  F  and  B  are  fo  called. 

In  afcending  one  oAave  from  C  to  r ,  the  notes  are  deno- 
minated dt  r,  m,/,  /,  r,  m,/.  In  defcendin?,/,  m,  /,  /,/,  wh 
r,  do.  The  Italians  have  long  in  their  folfeggiart^  for  the 
facility  of  the  voice  and  purity  of  found,  changed  the  key. 
note  ttt  to  do. 

In  F,  an  o£Uve  afcending  from  C  is  thus  denominated : 
Jt  r,  m,/,  /,  /,/,  X ;  defcending,  /,/,  it  if  ft  m,  r,  do.  From 
G  to  gt  with/  natural :  1/,  r,  m,/,  r,  m,/,  /;  defcending, 
/>  f  I  /f  /f  "If  rt  d.  With  B  flat,  G  muft  be  called 
r,  mt/t  X,  r,  m,/,  /  ;  and  in  defcending,  /,/,  m,  i,i,ftfih  r. 
This  is  a  pafl'age  in  the  key  of  F  $  but,  query  in  the  key  of 
G  minor,  what  is  £  b  to  be  called  ? 

After  a  careful  examination  of  all  the  moft  favoured 
fyftems  of  folmifation  throughout  Europe,  we  find  no  one 
which  provides  a  fpecific  name  for  every  found  in  every  key. 
The  following  rules  will,  perhaps,  fubjed  incipient  vocat 
ftudents  to  fewer  di£Gicultie8,  and  enable  them  to  diftin^fli 
a  whole  tone  from  a  femi-tone,  with  equal  certainty  m  all 
keys,  as  well  as  in  thole  of  the  three  hexachords.  See  HsxA* 
CHORD,  and  Mutations. 


Let  the  intervals  in  all  major  keys  have  the  fame  names  in  elementary  finging,  as  in  the  key  of  C  natural. 

CDEFGABC  \    a^c     x        fCBAGFEDC 

Do  rem  fa  fid  lam  fa  re  mi  doS     ^*^"*^"«     I  fa  mi  la  fol  fa  mi  re  do. 

In  keys  with  minor  3ds,  let  the  notes  have  the  fame  names  as  in  the  key  of  A  natural. 

A    BCDEFGaj    ^^j  ^^^       faGFEDCBA 

i  fa  fol  lay  ^     \  la  fol  fa  mi  re  fa  mi  la. 


La  mi  fa  re  mi 

System,  in  Poetry t  denotes  a  certain  hypothefis,  or  fcheme 
of  religion,  from  which  the  poet  is  never  to  recede.  E.gr. 
Havinji^  made  his  choice  either  in  the  heathen  mythology,  or 
in  Chriflianity,  he  muft  keep  the  two  apart,  and  never  mix 
fuch  different  ideas  in  the  fame  poem. 

Thus,  after  invoking  Apollo  and  the  Mufes,  he  muft  bid 
adieu  to  the  language  of  Chriftianity,  and  not  confound  the 
two  fyftems.  The  fabulous  ftyle,  indeed,  is  the  richer  and 
more  figurative ;  but  a  pagan  god  makes  but  a  miferable 
figure  in  a  Chriftian  poem.  The  fyftem  of  poetry,  Bou- 
bonrs  obferves,  is  itfelf  wholly  fabulous  and  pagan. 

System,  Fieldt  i°  Hujbandry^  that  fort  of  field  manage- 
ment, or  husbandry,  which  is  praftifed  on  farms  of  different 
kinds  in  different  intentions.  Thefe  fyftems  have  different 
titles,  according  to  the  number  of  fields  or  quantities  of  land 
w^hich  they  embrace,  and  the  manner  in  which  they  are 
cropped ;  as  four,  five,  and  other  number  of  field  fyftems. 
*!rhe  fyftems  of  field  management  will  vary  greatly,  as  the 
nature  of  the  land  or  foil,  and  the  quantity  and  fort  of  live- 
ftock  may  be,  as  well  as  for  many  other  reafons  ;  fuch  as  the 
bringing  of  different  forts  amd  qualities  of  land  into  cultiva- 
tion, &c.     See  Crops,  Courfe  of 

The  different  fyftems  of  hufbandry  which  are  principally 
pradifed  in  fome  few  places,  have  been  thus  comparatively 
ttated,  and  drawn  up  by  the  writer  of  the  Correded  Ac* 
count  of  the  Agriculture  of  the  County  of  Middlefex.  The 
Norfolk  farmers  have  the  merit,  in  common  with  the  farmers 
of  the  South  and  Weft  country  downs,  of  cultivating  a  fmall 
portion  of  their  land  in  a  very  fuperior  ftyle  ;  but,  as  an  ez- 
^enfive  diftri^,  the  j^eneral  cultivation  of  the  county  is  yet 
far  behind  even  the  South  Dowm  ;  for  there  you  are  not  dif- 
^ufted  with  the  fight  of  boggy  moors,  nor  furzy  paftures. 


fuch  as  you  frequently  meet  with  in  the  above  diftrift. 
And  it  is  ftill  further  removed  from  the  H^e/l  country  downs» 
where,  in  addition  to  the  general  clean  face  of  the  country, 
the  quagmires  are  converted  into  luxuriant  water-meadows* 
But  even  thefe  do  not  come  up  to  the  Leicefterfhire  huf- 
bandry,  where  they  do  not  employ  (heep  as  dung-carrier3, 
for  the  purpofe  of  mipoverifhing  two-thirds  of  their  land  in 
order  to  enrich  the  other,  but,  on  the  contrary,  cultivate  the 
whole,  and,  by  dividing  their  farms  into  moderate-fized 
fields,  and  by  raifing  good  hedges,  to  afford  (hade  from  the 
fcorching  heat  of  the  fun  in  the  dog-days,  and  (belter  from 
the  nipping  frofts  in  winter,  have  prepared  the  way  for  im* 
provement  in  live-ftock,  in  which  they  have  already  arrived 
at  a  degree  of  perfe^ion  altogether  unrivalled ;  and  both 
foil  and  cattle  are  confeffedly  more  highly  conditioned  than 
thofe  of  any  of  the  foregoing  diftridts. 

Yet  the  Leicefterihire  hufbandman,  though  ftanding  very 
high  in  the  fcale  of  perfe6iion,  is  much  exceeded  by  the  very 
fuperior  management  of  the  meadow  and  arable  farmers,  and 
likewife  by  the  fruit  and  kitchen  gardeners,  of  the  county 
of  Middlefex  ;  fince  there  is  not  any  land  in  that  county, 
with  the  exception  of  the  commons,  from  the  well  protcded 
and  healthy  copfes  at  Ryflip,  to  thofe  wonders  of  their  kind, 
the  gardens  at  the  Neat-houfes,  but  what  is  cultivated,  and, 
for  the  moft  part,  raifed  to  a  great  degree  of  fertility. 

And  there  are  probably  fome  other  traAs,  or  diftri^s,  in 
which  the  fyftems  of  hufbandry  may  be  ftill  fuperior  to  any 
of  thefe,  though  nothing  certamly  will  any  where  be  found 
to  excel  the  Neat-houfe  culture  about  the  metrojpolis. 

SYSTEMATICAL  Qualities,  a  term  ufed  by  Mr. 

Boyle,  to  exprefs  fuch  qualities  as  are  alfo  called  cofmcaU 

and  do  not  depend  on  the  natureond  conftitutioa  of  the  body 

^  itfelf. 
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ttfdf»  bat  OB  iti  being  a  member  of  this  general  ffftem  of  the 
imif«rfe»  in  which  capacity  it  is  aded  upon  by  a^ts  iinper- 
ceived  by  us^  which  occanont  great  changes  in  it. 

SYStEMATISTS,  in  Botany^  thofe  authors  whofe 
works  in  this  fcience  are  principally  employed  about  the 
arranging  plants  into  certain  ordersi  dafles,  or  genera.  See 
Botany. 

SYSTOLE,  firom  ^nXXui,  to  coniraSf  in  Grmmnar^  de- 
notes the  (hortening  of  a  long  fyllable. 

Systole,  in  Anatomy^  contraftion  ;  it  is  ufoaDy  applied 
to  the  heart,  and  denotes  its  contra£tion,  for  the  parpofe  of 
expelling  its  contents. 

SYSTREMMA,  a  word  ufed  by  Hippocrates  to  exprefs 
a  collection  of  humours,  fonmne  a  hard  tumour,  or  tubercle, 
in  any  part  of  the  body ;  called  alfo  iomt^mitt  fjfiropbe. 

SYSTYLE,  in  jircUteSure^  that  manner  of  placing  co- 
lumns, where  the  fpace  between  the  two  fufts  conlifts  of 
two  diameters,  or  four  modules.     See  Intercolumni- 

ATION. 

SYTHE,  in  Agriculture.     See  Scythe. 

8YXHINDEMEN,  or  Sixhimdemen,  a  term  purely 
Saxon,  literally  fignifying  fix-hundred-men,  or  men  wortn 
fix  hundred  (hulmgs  a-piece.     See  Hindbni. 

SYZYGIUM,  in  Botrnvft  Gsertn.  ▼.  i.  i66.  t.  34. 
i^Smtygtum  of  Browne's  Jamaica,  240.  t.  7.  f.  a ;  apparently 
fo  named  by  the  latter,  from  ov^n/^i; ,  a  cvnjunQlont  or  cofU'- 
lathuf  in  allufion  to  its  **  coupled  leaves  and  branches,")  is 
the  Myrtui  Zugygium  of  Linnsus ;  but,  as  we  conceive, 
rather  beloncra  to  the  genus  Eugenia.  (See  that  article.) 
Gsrtner  diftmgui(hes  it  only  by  having  a  ierry  with  a  fingle 
feed,  inftead  of  a  dhc^.  Juflieu  however  unites  them. 
The  pulp  is  indeed  ctofely  attached  to  the  feed  in  Sy%y' 
fium  :  but  the  (hell,  or  rather  ikin,  is  fo  thin  in  Eugenia^  that 
It  is  hard  to  draw  a  line  between  thefe  two  fruits.  Gertner's 
diftindion,  founded  on  the  two  cells  of  the  germen  )n  Syxy^ 
gium,  does  not  hold  good,  the  fame  being  found  in  Eugema^ 
though  one  always  becomes  obliterated  as  the  fruit  ripens ; 
juft  as  in  Oka* 

Gartner  enumerates  four  fpecies  oiSy%ygium.  i.  S.  earyO" 
fhylUuMt  a  Ceylon  plant,  which  he  fuppofes  to  be  Myrtui 
xiflamca  of  Linnaeus.  2.  S-  Maiul,  from  the  fame  country, 
with  a  more  ovate  fruit.     3.  S>  patuculatum^  which  is  £«. 

5ema  pamcuhtta  of  the  Bankfian  herbarium.  4.  S*  lucidmut 
lugenia  ludda  of  the  fame  colle^on.  The  original  Jamaica 
plant  of  Browne  is  not  included  in  this  lift. 

SYZYGY,  Syzygia,  formed  from  w^vyt»j  which  pro- 
perly fignifies  cwjunStOf  in  Agronomy ^  a  term  equally  ufed 
tor  the  conjun£lion  and  oppofition  of  a  planet  with  the 
fun. 

On  the  phenomena  and  drcumftances  of  the  fyzygries,  a 
great  part  of  the  lunar  theory  depends.     See  Moon. 

For,  I.  It  is  (hewn  in  the  phyfical  aftronomy,  that  the 
force  which  diminifhes  the  gravity  of  the  moon  in  the  fy  zydes, 
is  double  that  which  increSfes  it  in  the  quadratures ;  fo  tnat, 
in  the  fyzygies,  the  srravity  of  the  moon,  from  the  adion  of 
the  fun,  is  cUminifhed  by.a  part,  which  is  to  the  whole  gravity 
as  X  to  89.36 ;  for,  in  the  quadratures,  the  addition  of  gra- 
vity is  to  xist  whole  gravitytas  i  to  178.73. 

2.  In  the  fyzygies,  the  difturbincr  force  is  due^y  as  the 
diftance  of  the  moon  from  the  earth,  and,  inverfdy,  as  the 
cube  of  the  diftance  of  the  earth  from  the  fun.  And  at  the 
fyzygies,  the  gravity  of  the  moon  towards  the  earth  reced- 
ing from  its  centre,  is  more  diminifhed  than  according 
to  the  inverfe  ratio  of  the  fquare  of  the  diftance  from  that 
centre*         1 

HencCf  in  the  motion  of  the  moon,  from  the  fyzygies  to 
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the  quadratures,  the  gravitvof  the  moon  towards  the  eartb 
is  cootinoally  increafed ;  and  the  moon  u  cootimially  ittirded 
in  its  motion  ;  and,  in  the  motion  from  the  auadntmt  to 
the  fyzygies,  the  moon's  gravity  is  continu Jly  disDinilU, 
and  its  motion  in  its  orbit  is  accelerated. 

3*  Farther,  in  the  fyzygies,  the  moon's  orbit  or  dide 
round  the  earth  is  more  convex  than  in  the  quadntsiti; 
for  which  reafon  the  moon  is  lefs  diftant  from  the  evtii  it 
the  former  than  the  latter.  When  the  moon  is  in  tbefyiy. 
gies,  her  apfides  go  backwards,  or  are  retrograde. 

When  the  moon  is  in  the  fyzygies,  the  nodes  noie  in 
antecedentia  fafteft ;  then  flower  and  flower,  till  tbeykeoae 
at  reft  when  the  moon  is  in  the  quadratures. 

Laftly,  when  the  nodes  are  come  to  the  fyiygiet,  tkis' 
clination  of  the  plane  of  the  orbit  is  the  leaft  sf  sdl. 

Add,  that  thefe  feveral  irregularities  are  not  eqdi  in 
each  fyxygy,  but  are  all  fomewhat  greater  in  the  coojoiK- 
tion  than  in  the  oppofition.  See  Phyfical  Cnfi  tfk 
Moon'/  Motions, 

SZADECK,  in  Geography^  a  town  of  the  duchyof  Wfr 
faw ;  22  miles  N.£.  of  Siradia. 

SZALGEN,  or  IJland  of  Serpents,  a  fmall  iflandia  tk 
Black  fea,  near  the  mouth  of  the  Danube.  N.  lat.  45^  a^. 
E.  long.  30®  54'. 

SZAMAILI,  a  town  of  European  Turkey,  ioBdi- 
rabia,  on  the  Dniefter ;  45  miles  S.W.  of  Benda*. 

SZAMOSFALVA,  a  town  of  Tranfylvaoia,  on  tk 
river  Samos  ;  5  miles  N.  of  Colofvar.  N.  lat.  47®  iV,  £• 
long.  22^23'. 

SZAMOSVIVA.    See  SAifosvivAR. 

SZARIGROD,  a  town  of  Poland,  in  thepronioeof 
Podolia  ;  30  miles  S.  of  Bar. 

SZARNOVA,  a  town  of  Pruffia,  in  the  palidutesi 
Culm  ;  8  miles  N.W.  of  Thorn. 

SZASK,  a  town  of  Lithuania ;  36  mib  S.  of 
Minfk. 

SZ  AS  Y,  a  town  of  Hungary ;  4  miles  E.S.E.  of  Ckfr 
nitz. 

SZATHMAR.     See  Zatmar. 

SZ AWLE,  a  town  of  Samogitia ;  28  milei  NX  ^ 
Miedniki.  ' 

SZEBEN,  a  town  of  Hungary,  on  the  livcr  Tirtu. 
In  the  year  1604  this  town  was  taken  by  the  tn)opi« 
count  Botikay,  and  in  1663  by  the  Turks ;  30  miksn.0 
Cafchau.     N.  lat.  49°.     £.  long.  20^  49'. 

SZEBENY.    See  Hermsnstadt. 

SZEGED.     See  Zeoedin. 

SZEKELY,  or  Szekely-hid,  a  town  of  Himgs7> 
formerly  a  fortification.  In  the  year  1660,  it  held  o< 
againft  the  Tranfylvanian  peafants;  in  1664,  it  w»^' 
rendered  by  the  Imperial  garrifon  to  the  TranfylvioBB 
prince,  Abaffi ;  but  in  the  enfubg  year  it  was  difouuttU< 
7mileBN.N.W.ofSt.Jok. 

SZEKZARD,  a  town  of  Hungaryr,  on  the  riftr  > 
vitz,  with  a  caiilc  }  celebrated  for  its  wine  $  18  mikt  N-£' 
of  Funfkirchen. 

SZELANTHA,  a  town  of  Pruffia,  b  the  palatiaie^ 
Culm  ;  c  miles  S.  of  Strafl)urg. 

SZELl TZE,  a  town  of  Hungary,  near  which  ii  a  «f 
and  celebrated  cavern,  which  is  fatd  to  be  extremely  cold9 
fummer,  and,  on  the  contrary,  to  be  hot  in  winter:  sw^ 
wonderful  account  has  been  given  of  the  differsntcfedsv 
the  heat  and  cold,  whiph  Dr.  Townfon,  a  late  uvAr^ 
Hungary,  icems  not  willing  lo  give  ctedit  to|  5Bod(sV' 
of  Calchau. 

szfl- 
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6ZERBANEST,  atown of  Walachiai  lo miki N.N.E.  SZMOLNOK.    See  Schmolhits. 

of  RufoeL  SZOBOTISZA»  a  town  of  Hungarf,  on  Cbe  iiTer 

8ZERBESTI,  a  town  of  European  Turkey,  in  the  pro-  Marfch ;  32  miletf  W.  of  Topoltzan. 

'^^^''}^^^  ^*  """^  ^r^  "^  ^^^'         .,     VT    c  SZOBOW,  a  town  of  Poland,  in  Mafofia;  20  miles 

SZEREGNYE,  a  town  of  Hungary ;  is  ailea  N.  of  ^jy^^  ^f  Warlaw. 

8ZERESS0W,  a  town  of  Lithuania ;  40  milet  N.E,  SZOMBOR.    Sec  Zombor. 

of  Brfeikie.  SZOMUS,  a  river  of  Moldavia,  which  runt  bto  the  Si- 

SZERN,  a  town  of  Pruffia,  in  Oberlaod ;  4  milei  E.  of  ^*  "««'  Dobrata. 

Cardenfee.  SZOPIA,  a  town  of  Sdavonia,  on  the  Drave ;  37  nilea 

8ZERWENTY,  a  town  of  Lithuania,  in  the  palatinate  N.  of  Poflega. 

of  Wiba ;  16  milet  S.E.  of  Wilkomierz.  SZORENY.     See  Sbverin. 

c^JS^S"'    ^  ^^^Fij                      t     1?     r  /.  f  SZREBERNEK,  a  townof  Bofnia ;  30  miles  N.N.W. 

SZINYE,  a  town  of  Hungary ;  14  miks  E.  of  Caf-  of  Zwornik. 

KSISH.    See  Smtova.  SZREDITS,  a  town  of  Croatia;  i6mi]esE.of  Carlftadt« 


SZITES,  a  town  of   Tranfylvania  ;   4  miles  W.  of  SZTROPKO,  a  town  of  Hungary;  28  miles  E.S.E. 

Schefturg.  o*  Pabtza. 

SZITTKEMEN,  a  town  of  Pruffian  Lithuania ;  14  SZ YATY,  a  town  of  Lithuania,  in  the  palatinate  of 

miles  E.  of  Goldapp.  Troki ;  48  miles  N.N.W.  of  Troki. 

SZKOLYN,  a  town  of  Auftrian  Pohmd,  in  Galida ;  70  SZYDLOW,  a  town  of  Samogitia ;  8  miles  N.N.E.  of 

nilea  S.W.  of  Halica.  Rofienne. 


END  OF  VOL.  XXXIV. 


Printed  by  A.  Stnhati» 
Mcw-Sucet-Squarr^  Louduffi 


i 

J 


